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ABSTRACT

This study is a research survey aimed to identify the environmental
performance indicators (EPIs) for evaporation broiler farms. The study was
conducted on 4 evaporation broiler farms in Nakhornprathom and Suphanburi
provinces. Six operational performance indicators (OPIs) were set — unpleasant
odors, ammonia emission, discharge water, broiler litter, resources utilization, and
mosquitoes and flies and five management performance indicators (MPIs) were set
— environmental policy, environmental problems, legal and regulatory matters,
training, and complaints. Environmental risk assessment was used to identify the
significant environmental aspects and to evaluate environmental performance.

The environmental performance evaluation found that all 4 farms’
performances were fair. Management performance evaluation found that 2 farms had
fair performance and 2 farms had good performance. A comparison between
Thai and overseas performance was made on the following parameters: ammonia
gas, pH, BOD, COD, PO, SS, TKN and electrical utilization. Thai performance was
9.18 ppm, 7.43, 122.63 mg/l, 278.38 mg/l, 7.46 mg/l, 61.2 mg/l, 25.25 mg/l and
97.44 kW/thousand birds respectively, while oversea performances’ were 5.5 ppm,
7.5, 50 mg/l, 250 mg/l, 2 mg/l, 50 mg/l, 10 mg/l and 567 kWo/thousand birds
respectively.

The comparison between the case study performances and the overseas
guidelines (Trade Effluent and Industrial Sludge Regulations of Nation
Environmental Policy Act) found that were 4 parameters (BOD, PO,, TKN and
electricity utilization) that were different significantly.

The result of study showed in general that effluent quality did not meet the
value-building effluent standards. Nevertheless, there was one house washing per
broiler cycle and broiler farmers used a small water volume to control humidity.
Therefore, there should be specific effluent standards to be used as the
environmental management standard for broiler farm because the broiler business is
continuously growing and may cause serious environmental problems in the future.

KEY WORDS: ENVIRONMENTAL PERFORMANCE INDICATORS / EVAPORATION
BROILER FARMS / PERFORMANCE EVALUATION

121 pp.
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CHAPTER I
INTRODUCTION

1.1 Background

The world have limited of necessary natural resources for life, however
population growth increasing in high-level and non-stop. Even though some natural
self recoverable resources such as air, water, forest etc. was exploited, human use
without awareness or reminding of their worth, until exceed of a carrying capacity that
will cause natural and ecosystem collapsed. There will not enough natural resources
for next generation, if environmental situation be destroyed strongly and regularly.
Due to the natural resources problem of inadequacy and degeneracy in accordance
with rapid growth of industrial economic in the country, both, industrialization system
and agricultural-industrialization system, because equilibrium ecosystems and the
world environment problem, such as, climate change, ozone depletion, determination

of heavy metals

The development and widespread adoption of modern agricultural practices in
the last 30 years have led to increases in agricultural production. Paradoxically, the
same methods, processes and technologies that made modern agriculture productive
have some negative consequences. Among these are: loss of biological diversity, soil
erosion, agrochemical pollution, increased farmer indebtedness, displacement and
disempowerment, loss of indigenous knowledge and overall deterioration of the

quality of rural life.

Among many obstacles to implementing sustainable farming practices, the lack
of sufficient knowledge base for sustainable agriculture and its indicators has been
identified. The usefulness of proposed sustainable agriculture indicators hinges in

them being practical, observable, cost-effective and measurable, either qualitatively.
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What follows is an attempt, based largely on the output of the workshop, to put
together the scientific, socio-economic, cultural and political aspect of the rapidly

developing field of sustainable agriculture.

Thailand is one of several countries which practice in agriculture and being
changed to agricultural industry such as field crop, stock farms, pork farms and
chicken farms. Which cause two way of effective that development and dilapidation,
however, there are several methods to preserve and develop environmental for next

generation.

This research will specify on Broiler Farms, by the reason that a worldwide
quantity of chicken’s consumption is increasing and spreading. There is a broiler
feeding farms in Thailand more than 40 years ago. The animal’s productive
technologies are rapidly improved, especially for broiler breeding and feeding.
Farmers in Thailand accepted these technologies since 30 years ago, and improved
feeding to be industrial feeding. Industrial feeding can make a great number of
incomes for each year. At first, in Thailand farmers use opened feeding system,
opened building, there was small feeding volume per area unit, because there were
restrictions about temperature, humidity and epidemic. Around year 1999, feeding
systems were improved to be the evaporation cooling system, to increase feeding
volume per area unit and control effect factor for feeding. Therefore, opened building
was changed to be closed building that can control temperature, humidity, ventilation

and lighting hour management.

Then useful of the evaporation cooling system was source of broiler feeding
industry that respond internal and international consumption. From record information
of Thailand export goods at accumulate value of import — export goods record in 2005
(A prime minister’s action centre) has found a great value of chicken and its part
export, that was more than 30 thousand million, almost a half of whole export value.

Export value of chicken is a first for livestock export goods.
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Table 1.1 Statistics of import/export chicken meat and product between 2003 to 2007

Year Import Value (Bath) Export Value (Bath)
2003 701,025,336 45,216,796,152
2004 289,372,897 25,749,760,845
2005 636,936,189 31,574,751,183
2006 383,310,144 32,216,031,911
2007 295,809,067 34,509,621,645

Source: Information and Statistics Group, Information Technology Center,

Department of Livestock Development, 2007

L Xport

Figure 1.1 Thai Chicken Meat Export
Source : Thai Broiler Processing Exporters Association, 2004

Every religion people consume chicken and its part that is why consumption of
chicken is worldwide. By the way, on economic field, it would be found that expend
for chicken is cheaper than others (meat, pork, etc.) so the every human class can
consume it. On health field, people that aware of his health tend to consume chicken
because it has lower fat than others. From the whole reasons, increasing chicken farm,
spread around country of Thailand. Farmers have to control the environmental quality
because their activities can make many environmental aspects. This study will specify

in evaporation broiler farm because Thai farmers deviate to do evaporation broiler



Nichtima Uapoonphol Introduction / 4

farm that make a lot of income per crop, and these activities made a high volume of
waste. There have be more awareness output from process which can make by waste
minimization and/or zero discharge. Moreover, the spreading of Bird Flu (since 2004)
is an anxious in worldwide, there must be a method without against. Then broiler
feeding was decided to be a closed feeding system. Farmers are always looking for a
competitive advantage and new ways to improve the health and performance of their
animals. Evaporation cooling is an excellent tool for managing the environment in

farmer’s barn in hot weather, and maximizing the performance of their animals.

Moreover, animals feeding industry must be friendly for environment and
social that have impact on image and reliability of Thai goods, so there must be whole
activity management that are related with broiler feeding industry. One method needed
to be introduced is selecting indicators base on Operational Performance Indicators
(OPIs) and Management Performance Indicators (MPIs) that being developed from
International Standard 1SO 14031, that is for management to protect, control, and

improve pollution from chicken feeding activities.

Therefore, Thai broiler farms have to be developed in the mainstream
environmental protection, ecologically sound and friendly. The ISO 14000 system is
the one management system from several methods that can improve the economic
while preserve the environment and ecosystem. Because Thai agriculture is being
improved to agricultural industry for agricultural product increasing, and to be named
as a World’s Kitchen Source, then there must be guarantee with industrial standards.
ISO 14000 standard was selected by several organizations because it is the
international standard that many countries admitted and agreed that it support social,

economic and environment.

The ISO 14000 is the Environmental Management Standards (EMS) which
International Organization for Standardization (ISO) promulgated in 1996 developed
from BS7750 of Britain. It is used for controlling and developing environment

including prevention of health by planning and guide lining the operation on the
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objectives for preventing and reducing the pollution (Thai Industrial Standard
Institute, 1996).

There is increasing demand for environmental performance evaluation (EPE)
of a company both internally and externally. EPE was defined by International
Organization for Standardization (ISO) as: a process to select environmental indicators
and to measure, analysis, assesses report and communicates on organization’s
environmental performance against certain criteria. (Ren X., 2000) The International
standard for environmental performance evaluation (EPE), ISO 14031 propose a
methodology to measure EP in terms of definitions, working structure (“plan-do-
check-act” system) and different type of quantitative indicators such as environmental
performance indicators (EPIs), management performance indicators (MPIs),
Operational performance indicators (OPIs) (Bahr B.V., Hanessen O.J., Vold M., Pott
G., Stoltenberg-Hansson E., and Steen B., 2003).

The task of measuring and evaluating environmental performance of
technology and activities can be accomplished by a set of environmental performance
indicator (EPIs). EPIs can be used not only for EPE, but also help company in
selecting environmentally friendly techniques, benchmarking, environmental reporting
and establishing environmental management system (EMS). Government can also use
EPIs in EPE, technology assessment and dissemination, evaluation environmental
impact from different sectors or through aggregation of sector-specific EPIs. (Ren X.,
2000) EPI may be used on macro level by external stakeholders for regulatory |,
control, influence and risk minimization purposes. They may also be used on micro
level inside the company for goal setting, control and surveillance of product
performance and performance of manufacturing and administrative process and

product performance (Thoresen J., 1999).

For example, in 2001 Pollution Control Department studied about “Industrial
Environmental Performance Indicators” The APEC Industrial Science and Technology
Working Group (ISTWG) working on the project to development of Environmental

Performance Indicators for Thai Industry was conducted in four industrials sector
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including Pulp and Paper, Food Processing, Semiconductor and Electricity Generation.
The project was to recommend to the industries a set of environmental performance
indicators that can define current practices and identify directions for further

improvement on energy and other environmental issues.

Nowadays, many agricultural farms are aware of environmental aspects. So
this research is involved in environmental aspects from evaporation broiler farm and
will study Environmental Performance Indicators for broiler farms and Evaluation of
broiler farms. There will be identification for the directions for further improvement
on energy and other environmental issues. The set of indicators would aid agricultural

industries to improve their ability to assess environmental performance.

1.2 Statement of Problems

Thailand is an agriculture country and the most interesting agricultural activity
is Evaporation broiler farm. Because of the large number of chicken consumption in
worldwide and it could earn a lot of income per crop, therefore, chicken and its parts
are the important export goods and evaporation broiler farm spread around country
then moved toward bigger. Improvements in management, equipment, vaccines and
medication allow large numbers of birds to be grown on the site. Advantages to large
farms include reduced fixed costs and labor requirement. Also, growers increase their
profits by handling more birds. Although advantages to large farms are significant,
there are also inherent disadvantages. Labor problems, disease, equipment
maintenance and waste disposal magnify as farm size increases. Large evaporation

chicken farms can overcome these problems with proper management and equipment.

There are some guidelines for Good Agricultural Practice (GAP) or Good
Farming Practice (GFP) which defined sustainable practices but give limited insight
into their environmental performance, therefore International standard ISO 14031
could be an alternative for farmers. 1SO 14031 is a part of the ISO 14000 series, and

be effectively managing the elements of activities, products and services that can
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significantly impact the environment. Environmental performance evaluation (EPE),
the subject of 1ISO 14031, is an international management process and tool designed to
provide management with reliable and verifiable information on and ongoing basis to
determine whether and organization’s environmental performance is meeting the

criteria set by the management of the organization (International standard 1SO 14031).

This research aims to study the environmental aspects; the present
environmental control, the environmental performance indicators and the continuously
improvement that will be accomplished by Environmental performance indicators
(EPIs), the category of indicators for EPE (Environmental performance evaluation),
the researcher believed that the performance indicators will help farmers to meet and
assess requirements concerning the respect and improvement of the environment, and
pursuit of quality, sustainable farming and competitiveness. Permanent monitoring of
indicators will also enable benchmarking to be carried out among farms and will
provide a tool that will promote continuous improvement in the agricultural

management of farms.

1.3 Objectives

1. To study the environmental aspects and pollution generation of evaporation
broiler farms.

2. To identify the environmental performance indicators for evaporation broiler
farms.

3. Benchmark environmental performance in broiler farms (broiler industry) and

compare there performance against foreign country’s broiler farms.

1.4 Conceptual Framework

This project will use 1SO 14031 as gquide-line which signification

environmental aspect will identify and evaluate. The Operational Performance
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Indicators (OPIs) and Management Performance Indicators (MPIs) will be applied in
this case study. A number of OPIs and MPIs will select, consider as common to most
of companies operating with in the sector, base on the industry level environmental

aspect.

Evaporation Broiler Farm

Organization of the Evaporation
Broiler Farm

Environmental Performance Evaluation :
EPE

Selecting Environmental Performance
Indicators are
- Operational Performance Indicators
- Management Performance Indicators

- resources using
- environmental aspects

A

A 4

Environmental Performance Indicators
For Evaporation Broiler Farm

Figure 1.2 Conceptual Framework

1.5 Scope of the Study

The aim of this research is to study the operation and environmental
performance aspects of evaporation broiler farms to identify environmental

performance indicators by case study is in 4 evaporation broiler farms which are:

=

Prasertphol Farm, 187 mool Noenpra Songphinong Suphanburi
2. Wattanaphol Farm, 83 moo4 Nongbor Songphinong Suphanburi
3. Chalin Farm, 117 moo10 Samngam Dontoom Nakhonprathom
4

Sun-Sand Farm, 1 moo3 Samngam Dontoom Nakhonprathom
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1.6 Definition of Terms

Broiler farm/ Chicken farm/ Evaporation chicken farm: raising broiler business

that raises 3000 or more numbers of bird in the house

Evaporation broiler farm: raising broiler in houses which can be controlled
environment for suitable broiler’s living, such as; temperature humidity ventilation
light, and protected from others bird and insect. These house help to save area because

it’s operation could increase number of bird per unit area.

Evaporative cooling system: decreasing temperature humidity and gas by draws
outside air into the building through wet vertical pads. The major components of this

system are fan, pad media, water supply, pump, distribution pipe and gutter.

Environmental Performance Indicator: The indicators which are relevant to
operation of evaporation broiler farm. Use it to assess how activities of evaporation
broiler farm effect the direction of change in environmental performance and to

measure the magnitude of that change.

Environmental Aspect: Element of evaporation broiler farm’s activities or services

that can interact with the environment.

Operational Performance Indicators: Environmental performance indicators that
provide information about the environmental performance of evaporation broiler

farm’s operations.

Management Performance Indicators: Environmental performance indicators that
provide information about the management efforts to influence evaporation broiler

farm’s environmental performance.

Thai effluent standard for broiler farm: it was referred from Thai building effluent

standard type A
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1.7 Research Planning

This research is Survey research that collecting data in field survey from
evaporation broiler farms. The data collection has used questionnaire and study of
secondary data. This research is the Identification of Environmental Performance
Indicators and Evaluation for Evaporation Broiler Farms. This should be basic
environmental indicators use for environmental evaluation for Evaporation Broiler

Farms. The period of time for this research was shown in table 1.2.

Table 1.2 Period of time for research

Month

Research Steps

1. Preparation

2. Field work design

3. Data Collection

4. Data Analysis and

Conclusion

5. Report

1.8 Expectations

1. Obtain environmental indicators which allowed to evaluate the performance of
each activity, the use of inputs and the farming practice used.

2. Get a set of environmental performance indicators for evaporation broiler
farms.

3. Enable benchmarking to be carried out among farms and will provide a tool
that will promote continuous improvement in the agricultural management of

farms.
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CHAPTER II
LITERATURE REVIEW

The concept, theory and literature which related and classified the details of the

study had been reviewed as follows:

2.1 Environmental Management Standard ISO 14000
2.2 1SO 14000 Series: Environmental Management
2.3 Environmental Management System 1SO 14001
2.4 Introduction to ISO 14031

2.5 Environmental Performance Evaluation : EPE
2.6 Environmental Indicators

2.7 Key Performance Indicators

2.8 Environmental Performance Indicators : EPI
2.9 Operational Performance Indicators : OPIs
2.10 Management Performance Indicators : MPIs
2.11 Related Researches

2.12 Information for Evaporation broiler farm

2.1 Environmental Management Standards 1SO 14000

The International Organization for Standardization was situated in Geneva,
Switzerland. Its original shot form was IOS but it was later changed to ISO. Its
member institutions of product standard from each country. Originally, 1SO
emphasized the product standard which could be applied worldwide. At present, the

international standards were grouped such as the Standard for Quality Management



Nichtima Uapoonphol Literature Review / 12

(1SO1900), the Standard for Environmental Management System (ISO 14000) and
Occupation Health and Safety Management System (ISO 18000) and so on. The
United Nation had been interested in environmental issues since 1970. In 1992, the
global meeting about the environment was held in Brazil, generating the world
environmental protection project. Later, the establishment of the World Trade
Organization (WTO) in 1995 resulted in the worldwide economic growth until it
became the trade or economy beyond border.

Moreover, it encouraged the competition in cost, quality, environment and
safety. In 1996 the international standard for environmental management system was

promulgated (Somlak Santirotchanakul, 1999).

The international standard for environmental management system ISO 14000
use as a system with a clear structure of responsibilities, methods, process and
sufficient resources for and operation. The primary components of the ISO 14000
standard involved stipulating environmental legislation, defining objectives and
targets, conducting environmental programs, auditing, controlling, evaluating the

operations and conducting corrective actions (Suthep Theerasart, 1999).

The ISO 14000 standard was the international standard for environmental
management system developed by and international organization. It emphasized the
systematic environmental management, the effective development of manufacturing
process, the mitigation in environmental impacts, the continual conservation of natural
resources and energy. The 1ISO 14000 standard covered the activities of designing,
manufacturing, servicing, packing, waste treatment, recycling, products and delivering
(Somlak Santirotchanakul, 1999).

The 1SO 14000 standard was the standard for environmental management
system requiring that the organization had system of maintaining, controlling and
improving the environmental quality. The concept of this standard also covered the
human hygiene protection by planning and defining directions for operations for the

purpose of preventing and mitigating the pollution. Moreover, the organizations had
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been concerned with the environmental impacts caused by their activities, products
and services from gaining raw materials, designing, research and development,
manufacturing and delivering (shown in figure 2.1). The effective environment system
also included utilizing recycling more of waste and products(Thawin Sirichokechaikul,
1999). Environmental Management Standard 1SO 14000 has 2 levels:

1. Organization Level

2. Product and Service

Environmental Management Standard

Environmental Management System

Environmental Aspect in Product Standard

Environmental Auditing

Environmental Label

Environmental Performance Evaluation

Life Cycle Analysis

Figure 2.1 Application of 1ISO 14000

Source : Thawin Sirichokechaikul, 1999

2.2 1SO 14000 Series: Environmental Management

The 1SO 14000 series was developed by the formation of I1SO Technical
Committee 207 (ISO/TC 207). 1SO 14000 Series is the set of standards relating to
environmental management system (Suthep Theerasart, 1999). Generally, two
standards are related to Environmental Management Systems (EMS), such as;

1. 1SO 14001 (Environmental Management Systems — Specifications with Guidance
for Use)
2. I1SO 14004 (Environmental management systems — General guidelines on

principles systems and supporting techniques)
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Description of
The ISO 14040 series .
environmental
Life cycle assessment
performance
Prioritizing
environmental
aspects
Improvement of
ISO 14001 Integration of .
SO 14062 environmental
And environmental aspects
] - Design for environment performance of
ISO 14004 - in design and
products
Environmental development
management
systems
The ISO 14020 series .
Information about
1~ Environmental labels and )
\ environmental aspects
declarations
vy of products
Act Plan
Communicating
\Pd environmental
Communication on
\ &2 - performance ISO 14063
. N Environmental environmental
A A
Communication performance
\\
Monitoring The ISO 14030 series Description of
environmental Environmental environmental
performance performance evaluation performance of
organization
A 1SO 19011 )
Monitoring Information about the
Environmental
system performance of the
management systems .
performance environmental
auditing
performance

Figure 2.2 the 1SO 14000 Model

Source : International Organization for Standardization, 2005
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Standard System

1SO 14000
Environmental Auditing and Product Standard
Management Performance
System Evaluation Standard
Environmental
Labeling
1SO 14001 Environmental Standards
1ISO 14004 Auditing
Standards
ISO 14020
ISO 14021
ISO 19011 ISO 14022
ISO 14023
ISO 14024
Environmental
Performance
Evaluation Life Cycle
Assessment
Standards
ISO 14031
ISO 14040
ISO 14041
ISO 14042
ISO 14043

Figure 2.3 1SO 14000 Series

Source: Raweesawat, 2005

2.3 Environmental Management System 1SO 14001

Environmental Management System ISO 14001 was developed from
fundamental Standard BS 7750 of England and EMAS of European Union which are
similar in fixed items, on August, 1996 15 countries of EU concord to use standard of
ISO 14001 to be in part of components fixed items: Environmental Management in
section, goods producer, service, or proceeding any activity which use Environmental
Management System effectively and efficiency, Main factors is Awareness of Top

Management, planning, setting policy, and bring system into practical use.
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2.4 Introduction to 1SO 14031

ISO (The International Organization of Standardization) is a worldwide federation
of national standard bodies (ISO member bodies). Many organizations are seeking
way to understand, demonstrate and improve their environmental performance. This
can be achieved by effectively managing those elements of their activities, products
and services that can significantly impact the environment (International standard 1SO
14031).

Environmental performance evaluation (EPE), the subject of ISO 14031, is an
international management process and tool designed to provide management with
reliable and verifiable information on an ongoing basis to determine whether an
organization’s environmental performance in meeting the criteria set by the

management of the organization (International standard ISO 14031).

ISO 14031 is a part of the ISO 14000 series. 1ISO 14000 deals with environmental
management system (EMS). The only component that is required at this time for
certification is ISO 14001. EPE should be apart of an EMS and is therefore
recommended to help an organization obtain an 1SO 14001 certification (Kuhre W. L.,
1997).

An organization with an environmental system in place should assess its
environmental performance against its environmental policy, objectives, targets and
other environmental performance criteria when an organization dose not have an

environmental management system, EPE can assist the organization in:

identifying its environmental aspects;
determining which aspects it will treat as significant;
setting criteria for its environmental performance; and

assessing its environmental performance against these criteria.
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2.5 Environmental Performance Evaluation : EPE

Environmental performance evaluation (EPE) is the ongoing, focused evaluation
of the environmental performance of an organization. It is a method of the measure the
results of the organization’s management of the environmental aspects of its activities,
products, or service. An organization may have many good intentions; however, if
there is no system in place for ongoing evaluation and measurement, many of the good
intentions will not be realized (Kuhre W. L., 1997).

External Communication
2\

Feedback : Internal Communication Feedback

ﬂ { ﬂ

EMS Improvement

Continuous or frequent
evaluation of waste
minimization
performance such as
reuses, reduction,
recycling and repurchase
of recycled materials

7 Continuous or
frequent evaluation
of impact aspects/
effects to air, water,
land, and wildlife

Assessment of
Organization Impact

Figure 2.4 An overview of the entire EPE concept
Source : Kuhre W. L., 1997

Because EPE is so broad is scope, this figure is very general. Performance of the
organization in the center of the illustration is being evaluated. Negative aspects to be
evaluate are shown on the right; positive aspects on the left. Although many things
must be evaluated during an EPE, air , water and land are of paramount importance
and are highlighted in this figure. Reused, reduction and recycling, also shown in the
figure, are the major components of waste minimization. A key part of the figure
shows that both positive and negative aspects are continuously or very frequently
assessed. At the top of the figure, arrows show that results are communicated
internally and externally (Kuhre W. L., 1997).
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EPE is an internal management process that uses Indicators to provide information
comparing an organization’s part and present environmental performance which its
environmental performance criteria. EPE, as detailed in this International Standard,
follow a “Plan-Do-Check-ACT” management model (International standard 1SO
14031).

PLAN- Planning environmental performance evaluation

- Selecting indicators for environmental
performance evaluation

DO - Using data and information

|Co||ecti0n data |

Data

IAnaIyzing and converting data|

Information

IAssessing information |

Result

Y

|Rep0rting and communicating |

CHECK AND ACT- Reviewing and improve
environment performance evaluation

A

Figure 2.5 Environmental performance evaluation

Source: International standard ISO 14031

2.6 Environmental Indicators

There are many definitions of environmental indicators. They can be described as
physical, chemical, biological or socio-economic measures that best represent the key
elements of a complex ecosystem or an environmental issue (Saunders et al 1998).
Another definition (although not so useful for State of the Environment reporting) is a
"direct or indirect measure of environmental quality that can be used to assess status
and trends in the environment's ability to support human and ecological health."”

(National Air and Radiation Indicators Project).
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The OECD defines an indicator as a parameter, or a value derived from
parameters, which points to, provides information about, or describes the state of a
phenomenon/environment/area, with a significance extending beyond that directly
associated with a parameter value. The OECD has also defined general criteria for the
choice of indicators —they should be: policy relevant, analytically sound and
measurable (OECD 2003).

Environmental indicators can be developed for other purposes such as tracking the
results of policy settings and programme implementation. Although the purpose may
vary from the framework and indicators used for State of the Environment (SoE)
reporting, it is sometimes possible to use SoE indicators to track the environmental
results of a programme and other indicators to track environmental performance
actions. Environmental performance indicators for policies, programmes or initiatives

need to be clearly related to the objectives they are meant to measure.

2.7 Key Performance Indicator : KPI

Key Performance Indicators, also known as KPI or Key Success Indicators (KSI),
help an organization define and measure progress toward organizational goals. Key
Performance Indicators are quantifiable measurement, agreed to beforehand, that
reflect the critical success factors of an organization. They will differ depending on the
organization. A business may have as one of its Key Performance Indicators the
percentage of its income that comes from return customers. A school may focus its
Key Performance Indicators on graduation rates of its students. A Customer Service
Department may have as one of its Key Performance Indicators, in line with overall
company KPIs, percentage of customer calls answered in the first minute. A Key
Performance Indicators for social service organization might be number of clients

assisted during the year.

Whatever Key Performance Indicators are selected, they must reflect the

organization’s goals, they must be key to its success, and they must be quantifiable
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(measurable). Key Performance Indicators usually are long-term consideration. The

definition of what they are and how they are measured do not change often. The goals

for particular Key Performance Indicator may change as the organizations goals

change, or as it get closer to achieving a goal (John Reh F., 2005).

Good Key Performance Indicators and Bad Key Performance Indicators
Good:

Title of KPI: Employee Turnover

Defined: The total of the number of employees who resign for whatever reason,
plus the number of employees terminated for performance reasons, and that total
divided by the number of employees the beginning of the year. Employees lost due
to Reductions in Force (RIF) will not be included in this calculation.

Measured: The HRIS contains records of each employee. The separation section
lists reason and data of separation for each employee. Monthly, or when requested
by the SVP, the HRIS group will query the database and provide Department Heads
with Turnover Reports. HRIS will post graphs of each report on the Intranet.

Bad:

Title of KPI: Increase Sales
Defined: Change in Sales volume from month to month
Measured: Total of Sales by Region for all region

Target: Increase each month

2.8 Environmental Performance Indicators : EPI

The standard describes two general categories of indicators for EPE:

- environmental performance indicators (EPIs); and

- environmental condition indicators (ECIs).

2.8.1 Management performance indicators (MPIs) are a type of EPIs that

provides information about management effort to influence the environmental
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performance of the organization’s operation. MPIs relate to the policy, people,

practices, procedures, decision and actions at all level of the organization

2.8.2 Operation performance indicators (OPIs) are a type of EPIs that provide
information about environmental performance of the operations of the organization,
and OPIs relate to

1. the design, operation and maintenance of the organization’s physical
facilities and equipment;

2. the materials, energy, products, survices, wastes and emissions related to
the organization’s physical facilities and equipment; and

3. the supply materials, energy and services to, and the delivery of
products, services and wastes from the organization’s physical facilities and

equipment.

2.8.3 Environmental condition indicators (ECIs) provide in formation about the
condition of the environment which may be useful for the implementation of
environmental performance evaluation within an organization (International standard

ISO 14031 and Jasch C., 2000).

2.8.4 Requirements of Environmental Performance Indicators: Environmental

performance indicators need to satisfy the following requirements.

| Society |
— [ —
Products/ | |Waste and
services others
Resources /
Green < Reuse/recycling
Purchasing I /
m
2 Environmental Waste I'EI'I
a v Management » and =
=] Substances, others e
3 » energy, > . Environmental 3
= water Business risks e
—~ Polluted substances =
_~~
é) Transportation andothers i G
= (air, water, soil) =]
Q Z
=~ Land utilization
| Polluted substances and others
v v

Figure 2.6 Relationships between business activities and the environment

Source : Ministry of the Environment, Japan, 2005
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(1) Relevance

Environmental performance indicators need to accurately reflect the important
environmental burdens and implementation status of the organization based on the
conditions of the environmental problems, the trend of environmental policies,
requirements of stakeholders, business characteristics, and regional characteristics. It
is also important that environmental performance indicators can be used for evaluation
of measures relating to downstream activities (distribution of products) and measures
for upstream activities (purchasing raw materials and services) in addition to measures
for reducing environmental burdens occurring as a result of the activities within the
business area (area where the business can directly manage environmental burdens).

(2) Comparability

Environmental performance indicators needs to be comparable in various
forms such as secular variation comparison, comparison with other companies or
business types of the same industry in and overseas countries, and comparison with
items required by laws and regulations.

(3) Verifiability

The information associated with the indicators should be able to be verified
objectively to use the indicators as reliable ones. This means that methods for third
parties to verify the reliability of the information are available such as; there is
evidence data of the information associated with the indicators, the calculation method
is established, the data aggregation system is available, and the information is checked
through appropriate procedures. It is important to be able to provide clear explanation
on the calculation ground of the indicators according to the request from external
parties.

(4) Clarity

The meanings of the indicators should be clear and unambiguous within the
organization and for stakeholders. Indicators are used by a wide range of businesses
and stakeholders. New indicators that have just been studied, extremely technical
indicators, or indicators of ambiguous contents are difficult to be applied. Therefore,
the indicators should be defined clearly by defining the items or scope through laws
and regulations or government policies so that the contents and the significance are

readily available and are easily understood.



Fac.of Grad. Studies, Mahidol Univ. M.Sc.(Env.Plan for Com and Rul Dev.) /23

2.9 Operational Performance Indicators : OPIs

Operational performance indicators evaluate the action environmental aspect of
firms. They are sub-divided in to mass and energy indicators as taken from the input —
output analysis, and infrastructure and traffic indicators. Operational performance
indicator should provide management with information on the environmental

performance of the organization’s operation. OPIs relate to:

- inputs: materials (e.g. processed, recycled, reused or raw materials; natural
resources), energy and services;

- the supply of inputs to the organization’s operation;

- the design, installation, operation (including emergency events and non-
routine operation), and maintenance of the physical facilities and
equipment of the organization;

- output: products (e.g. main products, by-products, recycled and reused
materials), services, wastes (e.g. solid, liquid, hazardous, non-hazardous,
recyclable, reusable), and emissions (e.g. emissions to air, effluents to
water or land, noise, vibration, heat, radiation, light) resulting from the
organization’s operation

- the delivery of outputs resulting from the organization’s operation.

OPIs are the basis of internal and external communication of environmental
data, such as for the EU-EMAS Regulation or for the education of the workforce.
Extending their application to cost analysis also allows for their use in environmental
cost management. The organization’s operation include physical facilities and
equipment, as the supply to and delivery from them (International standard 1ISO 14031
and Jasch C., 2000).
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2.10 Management Performance Indicators : MPIs

In the context of EPE, the management of the organization includes the policies,
people, planning activities, practices and procedures at all levels of the organization,
as well as the decisions and actions associated with the organization’s environmental
aspects. Efforts and decisions undertaken by the management of the organization may
affect the performance of the organization’s operation, and therefore may contribute to

the overall environmental performance of the organization.

Management performance indicators (MPIs) should provide information on the
organization’s capability and efforts in managing matters such as training, legal
requirements, resource allocation and efficient utilization, environmental cost
management, purchasing, product development, documentation, or corrective action
which have or can have as influence on the organization’s environmental performance.
MPIs should assist evaluation of management efforts, decisions and actions to improve

environmental performance.

For example, MPIs can be used to track:

implementation and effectiveness of various environmental management

programs;

- management actions which influence the environmental performance of the
organization’s operation, and possibly the condition of environment;

- efforts of particular importance to the successful environmental
management to the organization;

- environmental management capabilities of the organization, including
flexibility to cope with changing conditions, accomplishment of specific
objective, effective co-ordination, or problem-solving capacity;

- compliance with legal and regulatory requirements, and conformance with

other requirements to which the organization subscribes;

- financial costs of benefits.
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2.11 Related Researches

“Experience of environmental performance evaluation in the cement industry.
Data quality of environmental performance indicators as a limiting factor for
Benchmarking and Rating” This paper evaluates the importance of the data quality of
operational performance indicators (OPIs in this case emission factors) as a limiting
factor for benchmarking and external rating between six cement plant in Sweden,
Norway and Finland for three types of emission, dust, NO, and SOy (Bahr B.V. at all,
2003).

“Industrial Environmental Performance Indicator” The APEC Industrial Science
and Technology Working Group (ISTWG) working on the project to development of
Environmental Performance Indicators for Thai Industry was conducted in four
industrials sector including, Pulp and Paper, Food Processing, Semiconductor and
Electricity Generation. The project was to recommend to the industry a set of
environmental performance indicators that define current practices and identify
directors for further improvement on energy and other environmental issues (Pollution
Control Department, 2001).

“Indicators of sustainable production” The project has developed a tool to enable
companies to evaluate the effectiveness of sustainability indicator system. The tool
includes a framework that consists of five levels for categorizing existing indicators
relative to the basic principles of sustainability. The purpose of the framework is not to
rank indicators as better or worse, but rather to provide a method to evaluate the ability
if a set of indicators to inform decision-making and measure progress toward more
sustainable systems of production. In its current state, the framework focuses in
environmental, health and safety aspects of production. Work is underway to expand it

to include social and economic aspects (Veleva V. et all, 2001).

“Developing environmental performance indicators for an information technology
systems and services company” Improved measurement of environmental performance
should be part of the regular business activities of any organisation. However, it
requires a set of environmental performance indicators (EPIs) that can be applied to

the particular organisation's unique functions and culture. This paper presents the
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development of EPIs within an information technology systems and services
organisation, ICL plc. (International Computers Ltd; now Fujitsu Services Ltd). EPIs
have been developed, based on the company's environmental policy and targets, and a
framework for their measurement outlined. 1ISO 14001 certification requires that
certified companies demonstrate continuous improvement in their environmental
performance, and EPIs have been developed in order that the company can
demonstrate such improvements year on year. The results show that a simple and
logical methodology can be applied to identify EPIs that are compatible with I1SO
14031. Finally, a risk assessment methodology is applied to demonstrate the effects of
business constraints in the decision-making process regarding environmental

programmes (Gail J. Collins et all, 2002).

“Development of environmental performance indicators for textile process” The
increasing demand for environmental performance evaluation of industry requires
development of sector-specific environmental performance indicators (EPIs). For the
consumer product manufacturing industry, in this case the textile industry, the need to
evaluate environmental performance both from process and product life cycle
perspectives leads to development of EPIs of process and product dimensions. Such
types of EPIs have been developed, with best achievable values being identified, by
this study for cotton woven products and wet processing. An in-depth discussion has
been presented concerning problems in developing and applying EPIs, while areas for

further research are also recommended (Xin Ren, 2000).

“Environmental performance evaluation-tool for industrial improvement” They
focus central aspects related to the construction and environmental performance
indicators (EPIs) to be use for environmental performance evaluation industrial
companies. They suggested indicator categories for product life cycle performance,
environmental performance of manufacturing operations and environmental condition
and developed guides for the selection of essential environmental end-effect aspects

and sub-categories for the two former types of indicators (Thoresen J., 1999).
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Eagan P. D. and Joeres E. (1997) studies “Development of facility-based
environmental performance indicators related to sustainable development” The project
was an exploratory effort to adapt the existing Environmental Self-assessment
Program (ESAP), developed by the Global Environment Management Initiative
(GEMI), to measure progress towards sustainable development. The goal was to
develop a tool that was more facility focused and more practical and applied in its use.
The tool is called the Green Management Assessment Tool (GMAT) to differentiate it
from the ESAP. The GMAT tool is faster than ESAP predecessor and was shown to

have potential as a research as well as a management tool.

Systems/Holistic Approach

Socially just Equitable Ecologically sound
SUSTAINABLE

AGRICULTURE

/I Culturally appropriate Economically viable \\
II \\
GOALS : STRATEGIES :
- food security - proactive
- HRD - experiential
- empowerment - participatory
- liberation - dynamic/ evolving

- improve/ enhance quality of life
- long term sustainable

Figure 2.7 Framework for Sustainable Agriculture Indicators

Source: SEAMEO Regional Center for Graduate Study and Research in Agriculture
(SEARCA), 1995
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2.12 Broiler farm

Broilers (also called fryers or frying chickens) are meat-type chickens usually
marketed at 4-10 weeks of age, depending on the body weight desired. Broilers are
used for products such as Cornish Hens (about 4 wk of age and 2.85 Ib), chicken for
fast food restaurants (about 6 wk of age and 4.1 Ib), chicken for grocery stores (about
7.5 wk of age and 6.0 Ib), and deboned chicken for sandwiches, nuggets, etc. (about
8.5 wk of age and 6.5 Ib). Increasingly, further-processed products like microwave

oven-ready or marinated items are being developed and marketed (P. Jacob, 2004).

2.12.1 Group of commercial broiler farm

There are two groups of commercial broiler farm which are:

(1) Contract farming

Broilers are managed by farmers under contract and under supervision of the
company. This contract is agreement between farmers and company about previously
price before harvesting. Though, the broiler prices in market are increase, the farmers
cannot change their prices. However, broiler prices are not decrease too, so farmers
will get certainly income.

(2) Contract raiser

The farmer provides land, labor, houses, litter, equipment, taxes, utilities, and
insurance. Contracts provide a base amount and reward efficiency and quality of
product with bonuses. The company furnishes birds, feed, vaccines, drugs, and

supervision.

2.12.2 Major breed of broiler

There are complex and hidden Research and development of broiler breed
which large size, fast grown, high food conversion ratio and healthy. Broiler chicken
will be increased their weight 43 times in 8 weeks or food conversion ratio lower than
2:1. Most broilers are the result of a crossed breeder between White Plymouth Rock

female and White Cornish male.
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(1) The Cornish

The Cornish has a broad, well muscled body. Its legs are of large diameter and
widely spaced. The deep set eyes, projecting brows and strong, slightly curved beak
give the Cornish a rather cruel expression. Cornish males are often pugnacious and the
chicks tend to be more cannibalistic than some breeds. Good Cornish are unique and
impressive birds to view. The feathers are short and held closely to the body, and may
show exposed areas of skin. Cornish need adequate protection during very cold
weather as their feathers offer less insulation than can be found on most other
chickens. Because of their short feathers and wide compact bodies, Cornish are
deceptively heavy. Due to their shape, good Cornish often experience poor fertility
and artificial mating is suggested. Cornish are movers and need space to exercise and
develop their muscles. The old males get stiff in their legs if they do not receive
sufficient exercise. The females normally go broody but because of their very minimal
feathers can cover relatively fewer eggs. They are very protective mothers but are
almost too active to be good brood hens.

(2) The Plymouth Rock

The first Plymouth Rock was barred and other varieties developed later. The
Breed became popular very rapidly, and in fact, until World War 11, no breed was ever
kept and bred as extensively as the Barred Plymouth Rock. Its popularity came from
its qualities as an outstanding farm chicken: hardiness, docility, broodiness, and
excellent production of both eggs and meat. Most of the other varieties were
developed from crosses containing some of the same ancestral background as the
barred variety. Early in its development, the name Plymouth Rock implied a barred
bird, but as more varieties were developed, it became the designation for the breed.
The Barred Plymouth Rock was one of the foundation breeds for the broiler industry
in the 1920's, and the White Rock continues to be used as the female side of the
commercial broiler cross.

(3) The White Rock

White Plymouth Rocks are crossed with White Cornish to produce the
Rock/Cornish hybrid that makes up most of the roasting chickens found in

supermarkets. For meat production only, nothing compares with the fast growth of
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Cornish Cross (White Cornish x White Plymouth Rock). They reach 4-5 Ibs in 6weeks
and 6-10 Ibs in 8-12 weeks. The important broiler breeds were shown in Table 2.1.

White Rock

Figure 2.8 Broiler breeds

Table 2.1 Commercial name of broiler breed and their company

No. | Commercial Company Country
name
1 AA 707 Arbor Acres United state
2 Hybro Eribrid Holland
3 Hubbard  |Belgium Internation N.V. Belgium
4 Rose | Ross Breeders-Limited Scotland
5 Anak Poultry breeders union State of Israel
6 | Shaver Stabro [Shaver Poultry Breeding Farms Limited |Canada and England
7 Asa ASA Chick LTD Denmark
8 Lohmann  |Rotshuzen Holland

Source: Department of Livestock Development
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2.13 Information for Evaporation Broiler Farms

Evaporative cooling systems lower air temperature using mists, sprays, or
wetted pads. Introducing water into ventilation air increases relative humidity while
lowering the air temperature (see Figure 2.9). This fact sheet specifically describes
systems that utilize wetted pads.

Figure 2.9 Building equipped with an evaporative pad cooling system

Source : Georgia Agriculture Education Curriculum Office, 2002

2.13.1 Evaporative Cooling

Farmers are always looking for a competitive advantage and new ways to improve
the health and performance of their animals. Evaporation cooling is an excellent tool
for managing the environment in housing in hot weather, therefore maximizing the

performance of animals.

Evaporative cooling systems are a means of lowering the temperature in house/
barn in addition to primary ventilation system. This system can provide significant
increases in animal comfort and performance during hot weather. Using evaporative

cooling in the proper situations will help to reduce the temperature in house.

Evaporative cooling works by evaporating water into the airstream. When putting

water in contact with incoming warm air, the water will evaporate into the air. The
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heat energy present in the air powers the change from water liquid to water vapour,
thus cooling the air. The major factors must be considered for choosing an evaporative
cooling system is

(1) Environment Factors

The most important factor is the temperature and humidity conditions in area or
country. If the relative humidity in your area is above eighty percent, then evaporative
cooling should not be used as it will provide little benefit to the comfort of your
animals. In lower humidity areas, air has less water content to begin with and
therefore can hold more evaporating water.

(2) Water Requirements

Evaporative cooling system to function properly it is essential to provide enough
water to the system. For system to work several hundred gallons (thousand liters)
must be evaporated per hour, and must consider maintenance of any tubes that carry
water and keeping them clean.

Moreover, the salt and mineral concentrations of water in a pad system increase as
water evaporates. If the mineral content of the water supply is high, a bleed-off system
is essential to prevent mineral deposits in the pad. A continuous water bleed-off rate of

0.05 gpm for every 1,000 cfm (0.02 L/min per m3/s) of airflow is recommended.

2.13.2 Types of Cooling Systems

There are three main types of evaporative cooling systems on the market today:
misting or drip systems, cool cells and fogging systems. Each system has its
advantages and disadvantages.

(1) Drip or Misting Systems

Misting system are one of the older evaporative cooling systems around. A low
pressure mist or drip is sprayed directly from nozzles onto the animal. As moisture
evaporates from the animals skin, heat is absorbed, therefore cooling the animal.
Misting systems work well in barns that raise larger pigs or cattle.

(2) Cool Cells

Cool cells are also known as wetted pad cooling systems because water is soaked
through a large paper or felt pack. This cool cell is strategically placed in the inlet

opening. The incoming air is driven through the cool cell. As water from the pad
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evaporates heat is absorbed, causing the incoming air to become cooler. Cool cells
work well in conjunction with tunnel ventilation installations.

However, must be careful as they can restrict air flow if not sized properly. Newer
installations, must calculate the size of the needed inlet air openings at the same time
as sizing for the cool cells, or existing installations, easily block incoming air and end
up making the barn warmer, rather than cooler.

(3) Fogging Systems

With fogging system water is sprayed via a high pressure system through a fine
nozzle. As the water droplets are forced through the nozzle the liquid is transformed
into a heat absorbing vapour. This process causes the surrounding air to be cooled.
Directly the spray into the incoming air path, circulating cooler air throughout the
room without blocking the air inlet. Fogging systems work well with traditional

power ventilation systems and in conjunction with tunnel ventilation.

2.13.3 Evaporative Pad Cooling System

The typical evaporative pad cooling system (Figure 2.10) draws outside air into
the building through wet vertical pads. The major components of this system are: pad
media, water supply, pump, distribution pipe, gutter, sump, and bleed-off line. As air
flows past the moist pad surfaces, some of the moisture evaporates into the air stream.
Heat is withdrawn from the air during this process and the air leaves the pad at a lower

temperature with higher moisture content.

AIR

AR {
FAN

Figure 2.10 Typical location of pads and ventilating fans

Source : Brian R. Strobel, Richard R. Stowell and Ted H. Short, 2003
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2.13.4 Equipment used on broiler farm

There were many equipments for raising broiler as shown in Figure 2.11 to 2.20.
(1) Cooling and Ventilation: Water, Pad and Fan

Figure 2.11 Equipment for Cooling and Ventilation
The pad and water act to lower temperature inside building, and fan draws inside
gas and heat. Therefore, the equipment for cooling and ventilation can be called “The
evaporative equipment”.

(2) Heating: Brooder

1

Figure 2.12 The Gas Brooder (Right) and the Electric Lamp Brooder (Left)

(3) Feeding: Silos and feeder lines

Figure 2.13 Silo and Feeding lines
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(4) Watering: Plassons, Nipples and Watering Lines

Figure 2.14 Plasson and Nipple Drinker
(5) Lighting: Fluorescent Lamps
Lighting plays a very important role in bird growth, development, and maturity.
Most commercial poultry specie are photosensitive animals. Since lighting plays such
an important role in the development of sexual maturity, adolescent birds are generally
reared in black-out houses. This allows the producer to have complete control over the

lighting cycle of the birds by providing artificial light.

Figure 2.15 The light system in house for raising broiler
(6) Medication
There were medication period for broiler. Farmers need to dissolve medicine into

water and take to broiler along watering system.
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Figure 2.16 Medication System

(7) System Control: Electric System Control, Thermostat and Alarm

Farmers need equipment to control electrical systems and temperature in broiler
house (as shown in Figure 2.17). Sometime there were not convenient electricity,
farmers need alarm for electric current (see Figure 2.18) and stand-by power to

operate their house as shown in Figure 2.19.
i — v %

Figure 2.17 Thermostat and Control System for controlling all system inside

house

Figure 2.18 Alarm for electric current
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(8) Stand-by System

Figure 2.19 Stand-by Power provides emergency power to house
(9) House monitoring: Entry Chart, Mortality Chart and Maintenance Chart
Farmers need to note the number of dead bird per day and all appearance as shown
in Figure 2.20.

Figure 2.20 Mortality Chart

2.13.5 The process of raising broiler

!
| Disinfection I |

Disinfection II |

| Day old birds receiving |‘—| Brooding
| Starter (0-2 weeks) I‘— Feeding
L ] Watering
| Grower (2-4 weeks) |
L Medication
| Finisher (4-5 weeks) I‘— Vaccination

Feed Withdrawal |

Cleaning

Figure 2.21 The process of raising broiler
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According to a new report published by the United Nations Food and Agriculture
Organization, 2006 the livestock sector generates more greenhouse gas emissions and
also a major source of land and water degradation (Figure 2.21) as the following

information.

Climate change: The livestock sector is a major player, responsible for 18
percent of greenhouse gas emissions measured in CO, equivalent and also responsible

for almost two-thirds (64 percent) of anthropogenic ammonia emissions

Water: The livestock sector is a key player in increasing water use, accounting
for over 8 percent of global human water use, mostly for the irrigation of feedcrops.
The major sources of pollution are from animal wastes, antibiotics and hormones,
chemicals from tanneries, fertilizers and pesticides used for feedcrops, and sediments

from eroded pastures.

Land degradation: Expansion of livestock production is a key factor in
deforestation, forested land is occupied by pastures, and feedcrops cover a large part

of the remainder.

Biodiversity: Indeed, the livestock sector may well be the leading player in the
reduction of biodiversity, since it is the major driver of deforestation, as well as one of
the leading drivers of land degradation, pollution, climate change, overfishing,

sedimentation of coastal areas and facilitation of invasions by alien species.

/_,_. ‘-\\\\
/" Nutrient Balance

Soil Quality L eibonieeR . Air Quality
+ erosion gen cy *. |+ GHG (CO,, N,0,
+ soil carbon CH,)
+ nitrogen + Ammonia, PM
. + Odour
. Y
Water Quali = =
+ nitrogen 1% Farm Resource B!odlverslty
+ phosphorus Management Y 40 h:'blt_‘“ usce
+ pesticides + land use ** * species at risk
+ pathogens * crops
K + livestock

Figure 2.22 The Impact of Farm Resources Management

Source : Agri-Environmental Indicator Report , 2005
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CHAPTER IlI
MATERIALS AND METHODS

This research study secondary data, use gquestionnaire and environmental
sampling for collecting data that would be called study and survey research of
evaporation broiler farms. This research is Identification of Environmental
Performance Indicators and Evaluation for Evaporation Broiler Farms. This should be
basic environmental indicators use for environmental evaluation for evaporation

broiler farms. The method process was shown in figure 3.1.

| Selecting Case Study |

| Preliminary Environmental Audit |
| Pre-Collecting of Environmental Samples |
v
| Significant Environmental Aspect |
v
| Environmental Aspects Evaluation |
| Selecting Environmental Indicators |
| Al set of Environmental Indicators (Els) |
+
| Testing of Environmental indicators |
| Collecting Data |
v
| Data Analysis and Evaluate |
| Environmental Performance Indicators |
| A\ set of Els and EPIs for Evaporation Broiler Farm |
!
| Developing a set of EPIs for Evaporation Broiler Farms |
| Compare with Foreign country’s Evaporation Broiler Farms |

| Benchmark EPIs for Broiler Farm in Thailand |

Figure 3.1 Method Process
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3.1 Case study
Study areas were Nakhonprathom province and Suphanburi province, which are
1. Prasertphol Farm, 187 mool Noenpra Songphinong Suphanburi
2. Wattanophol Farm, 83 moo4 Nongbor Songphinong Suphanburi
3. Chalin Farm, 117 moo10 Samngam Dontoom Nakhonprathom
4. Sun-Sand Farm, 1 moo3 Samngam Dontoom Nakhonprathom

3.2 Preliminary environmental audit
The researcher visited evaporation broiler farms to interview owner or their
manager about using natural resources, management, operation system and

productivity by using questionnaire and in-depth interview.

3.3 Data collecting
Surveying the general conditions of the study area are done in order to find out
primary data. This survey research data was collected by using questionnaire, which
concerning to information as follow:
management and operation system,
preliminary environmental performance, and,

environmental aspects of Management and operation system
And this survey study also made by collected environmental data, such as,

(1) Water samples

Discharge water samples were collected from 4 evaporation broiler farms after
harvesting. The environmental parameters for discharge water were including pH,
BOD, COD, NHs, PO4, SS, TDS and TKN, and volume of water was around 2 liters.
Each parameter was collected 2 times. Water samples was kept in bottle with tighten
lid and temperature was controlled not over 4 °C. Then it would be examined water

quality in laboratory. Each parameter and analysis methods were shown in Table 3.1.
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Parameters | Volume | Sample Preservation Analysis method
pH - - pH Meter
BOD 1,000  |Refrigerated at 4 °C Azide Modification Method:
20 °C, 5 days
COD 50-100 |Refrigerated at 4 °C Close reflux Method
NH; 400  [Filled conc.H,SO42 ml/l [Nesslerization
and Refrigerated at 4 °C
PO, 50 Refrigerated at 4 °C IAscorbic Acid Method
SS 100  |Refrigerated at 4 °C Gravimetric Method: Sample is
filtered though glass fiber
whatman GF/C and dried at 103-
105°C
TDS 100 Refrigerated at 4 °C Gravimetric Method
TKN 500  |Refrigerated at 4 °C Kjeldahl Method

Tool and materials

Oven

© © N o g Bk~ 0w DR

pH meter (Orion, EA940)
Hot plate (Labinco, Model L35)
Freezer -40 °C and -80 °C (Sanyo, Model DMF 592)

Incubator

10. Water bath (Memmert, Model L-35)

Analytical balance (Shimadzu, Model Libror EB-430H)
Glass Fiber Filter (GF/C)
Glasswares

Digestion for TKN
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Chemical substance
KH,PO,4
MgS0,.7H,0
CaCl,.2H,0
FeCl;.6H,0
Conc.H,SO,
MnSO,4.H,O
NaOH
Nal
NaNs

. Na;S,03.5H,0

. Fe(NH,)2.6H,0

. K3SOq4

. Na;S,03.5H,0

. Hgl;

. (NH4)sM07024.4H,0

. KH;PO,

. Ascorbic Acid
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(2) Air samples

Ammonia gas was explored by Ammonia Gas Detector on 5 positions which are in
broiler house, 5, 15, 30 and 50 meters form broiler house. Ammonia gas was detected
on outlet air direction when broilers were 35 days.

(3) Amount of litter
There were broiler litter after harvest that farmer have to remove. This study
weighted the input bedding and output litter. Then amount of input minus output that

is amount of broiler excrement.

3.4 Environmental Aspect Evaluation
After preliminary environmental audit and environmental quality analysis, the

results could identify the environmental problems and environmental performance
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evaluation of each farm. Then use the environmental risk assessment method to

determine the significant environmental aspects. The risk in each category was based

on the likelihood of occurrence, likelihood of control and severity of consequence. The

likelihood of occurrence and likelihood of control were normalized on a scale of 1 to

5, and the severity of consequence on a scale of 0 to 10. The significant environmental

aspects were level up medium significant.

Provide classified in describe of each A, B and C. The risk score could calculate as

follows:

Table 3.2 Determination of risk

Likelihood of occurrence Likelihood of control Severity of consequence
(A) (B) (©€)
Significance Rank Significance Rank Significance Rank

Very high 5 Very high 1 Very high 10
High 4 High 2 High 8
Medium 3 Medium 3 Medium 6
Low 2 Low 4 Low 4
Very low 1 Very low 5 Very low 2

A: Likelihood of occurrence

Criteria of likelihood of occurrence could be classified as follow:

Very likely to occur /everyday

High likely to occur /once a week

Likely to occur per month or less
Unlikely, but possible to occur /once 3-4 month

Almost inconceivable that the event would occur

B: Likelihood of control

=5
=4

3
2
1

Criteria of likelihood of control could be classified as follow:

Easy to control /could controlled 100%

Could controlled the effect 80%
Could controlled the effect 60%
Could controlled the effect 40%
Could controlled the effect 20%

1
o B~ W DN e



Nichtima Uapoonphol Materials and Methods / 44

C: Severity of consequence
Criteria of severity of consequence could be classified as follow:
Very strong violent/destruction of environment = 10

Strong violent =8

Moderate violent /medium effect to environment

Low violent /low effect to plant and animal

Very low violent /minor effect to environment

1
= N B~ O

No appreciable health or environmental impact

A combination of the three scores indicates the risk. A risk index might be
calculated as follows:
Total score = (A+B) x C
This technique was allowing comparison of risks and hence allows
determination of the significant of the significant environmental aspects. Afterwards,
the risk index was used to consider with the requirement and regulation
Requirement and regulation exists add 100 points
If have characteristic add 50 points as followed:
0 The impact is raising provided that not control
o0 The impact had to complain
A simple formula to obtain an estimate of the appropriate interval size was
| = (H-L)/K

Where | = the size of the class interval
H = the value of the highest total score
L = the value of the lowest total score

K = the number of classes

Highest total score = ((5+5) x 10) + 100 + 50 =250
Lowest total score = ((1+1) x1)+0 =
If the number of classes = 5

| = (250-2)/5
| =50
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Significant level setting

Table 3.3 Classification score

Class Score Significant level
Very low 2-50 Non significant
Low 51-100 Less significant
Medium 101-150 Medium significant
High 151-200 High significant
Very high 201-250 Very high significant

The environmental significant aspect was an aspect to transgress a law and

requirement and the law had existed or had medium significant level.

3.5 Selecting Environmental Indicators
While received significant environmental aspect, and then identify the
environmental performance indicators. The criteria for indicators should be:
Easy to understand
Give a qualitative and quantitative data that can explain well the evaporation
broiler farm

Can represent of environmental indicators of the evaporation broiler farm

group
Input Discussion to identify
Process »  Environmental aspects B> significant
Output environmental aspect
Environmental indicators | Selecting indicators 4 Weighting
Testing

Figure 3.2 Step to identify significant environmental aspect

3.6 Data analysis
Collected and group data from procedure for making aspect identification and

evaluation guideline. Analyze the data with descriptive as follows:
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All data is statistically analyze to present the broiler farms performance in
forms of range, mean, median and standard deviations

Environmental performance evaluation of broiler farms by using evaluation
form and criteria

Mean, median and standard deviation were use to compare the difference of
evaporation broiler farm performance, mean of case study performance and

oversea performance.

3.7 Data evaluation

To evaluated environmental operational performance for evaporation broiler farm
with the different weight scoring method. Evaluation was to calculate the level of
environmental performance for each farm. The evaluation score category was based on
significant and score level of that indicator. The significant level was assigned a point
value ranging from 1 to 5. The score level had divided for 3 levels by good (3 points),
fair (2 points) and needed improvement (1 point). The criteria of score level of

performance indicator were followed:

Table 3.4 The criteria of score level of indicator

Score level Interval
Good < X -SD
Fair (X -SD)-( X +SD)
Need to improve > X +SD

Note: X = Mean

SD = Standard deviation

Meanwhile, the criteria of discharge water were the effluent standard for building
attribute. The indicator score had 2 types were pass (3 points) and not pass (1 point).
The evaluation score could calculate as follows:
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Table 3.5 The different weight scoring method

Number of Significant level Score level Total score
indicators C=AxB
I 1 1 Ci
I, 2 2 C,

I3 3 3 Cs
4 4 3 Cs
Is 5 2 Cs

The estimated of this score bases on the value average of indicators and the legal
level. The calculations of the environmental performance level by (significant level x
score level). A combination of the scores calculates environmental performance level.
An evaluation score might be calculated as follows:

Evaluation score = C;+C,+Cs+...C,
Where C = significant level x score level

n = number of indicators

3.8 Continual Improvement and Benchmark

Continual
Improvement
I,, 4
o Review and
Improve
: Check and o
Policy Correct
Stalement
Farm
Environmental
Policy
Implement
Plan
The Agricuttural EMS Steps

to Continual Improvement

Figure 3.3 The steps to continual improvement
After getting a set of environmental performance indicators from step of data
analysis and evaluate. These indicators should be improved and compared with foreign
country. These environmental performance indicators will be benchmarking for

evaporation broiler farm in Thailand.
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CHAPTER IV
RESULT AND DISCUSSION

This research aims to study the environmental aspects and pollution generation,
and then identify the environmental performance indicators to benchmark
environmental performance in broiler farms and compare there performance against
foreign country’s broiler farms. There are 4 parts of research results as follows:

1. General characteristic of evaporation broiler farms

2. Management system of evaporation broiler farms

3. Environmental aspects

4. Environmental performance indicators

5

Environmental performance evaluation for evaporation broiler farms

4.1 General characteristic of evaporation broiler farms

The sampling group are consist of 2 contract farming and 2 contract raiser
evaporation broiler farm in Nakhonprathom and Suphanburi which are :

1. Prasertphol Farm, 187 mool Noenpra Songphinong Suphanburi

2. Wattanaphol Farm, 83 moo4 Nongbor Songphinong Suphanburi

3. Chalin Farm, 117 moo10 Samngam Dontoom Nakhonprathom

4. Sun-Sand Farm, 1 moo3 Samngam Dontoom Nakhonprathom

Table 4.1 Contract Farming and Contract Raiser

Area of Amount of
_ Number | Total area of _
Station Farm Farm ) broiler
) of house | house (m?) )
(m9) (bird)
CF1 Prasertpol Farm 24,000 4 2,800 30,400
CF2 Wattanaphol Farm | 32,000 1 2,000 18,500
CR1 Chalin Farm 28,800 2 1,820 24,000
CR2 Sun-Sand Farm 80,000 3 2,688 22,000

Note: CF = Contract Farming, CR = Contract Raiser
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4.1.1 General characteristic of cases study
1) Prasertphol Farm (CF1)

Location: 187 mool Noenpra Songphinong Suphanburi
Size of farm: 24,000 square meters

Number of house: 4 houses

Size of house:

1% house: width 14 m x height 50 m feeding 7,600 birds
2" house: width 14 m x height 50 m feeding 7,600 birds
3" house: width 14 m x height 50 m feeding 7,600 birds
4™ house: width 14 m x height 50 m feeding 7,600 birds

Figure 4.1 Prasertphol Farm
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2) Wattanaphol Farm (CF2)

Location: 83 moo4 Nongbor Songpeenong Suphanburi
Size of farm: 32,000 square meters

Number of house: 1 house

Size of house:

1* house: width 25 m x height 80 m feeding 18,000 birds

[

T
1

—
P

1

4
;‘}
-

- i

Figure 4.2 Wattanaphol Farm
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3) Chalin Farm (CR1)

Location: 117 moo10 Samngam Dontoom Nakhonprathom

Size of farm: 28,800 square meters

Number of house: 2 houses

Size of house:
1% house: width 14 m x height 65 m feeding 12,000 birds
2" house: width 12 m x height 65 m feeding 12,000 birds

Figure 4.3 Chalin Farm
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4) Sun-Sand Farm (CR2)

Location: 1 moo3 Samngam Dontoom Nakhonprathom
Size of farm: 80,000 square meters

Number of house: 3 houses

Size of house:

1* house: width 14 m x height 52 m feeding 5,000 birds
2" house: width 14 m x height 52 m feeding 5,000 birds
3" house: width 14 m x height 88 m feeding 12,000 birds

Figure 4.4 Sun-Sand Farm
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The area of each was divided into 3 parts as follow:
1. Broiler production area
2. Office, car parking and lodging

3. Warehouse and food mill

Table 4.2 The area of each part in broiler farm

_ Total area of
. Number of | Total broiler ) Total area of
) Size of ) § office, car
Station Farm ,| broiler production ) warehouse and
Farm (m°) , parking and . ,
house area (m?) i , | food mill (m%)
lodging (m°)
24,000
CF1  |Prasertpol Farm ) 4 2,800 250 200
(15 rai)
Wattanaphol | 32,000
CF2 . J: 2,000 205 100
Farm (20 rai)
. 28,800
CR1 Chalin Farm i 2 1,820 175 100
(18 rai)
80,000
CR2  |Sun-Sand Farm - 3 2,688 120 120
(50 rai)

4.1.2 Housing characteristic
All of housing in this study is closed system, the evaporative system, which
could desire air temperature, humidity, velocity, and air quality. The evaporation will
remove heat, water vapor, pathogens, and air pollution together. The 2 models of

housing roof in this study, gable and double gable were shown in Figure 4.5.

Figure 4.5 gable (left) and double gable (right)

Management system of evaporation broiler farms was shown in Figure 4.6.

There were the raising cycle system and site effect of broiler farms.
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4.1.3 Management system of evaporation broiler farms

Disinfection I

.

Bedding

!

Disinfection 11

|

Day old birds receiving  [¢ Brooding

'

Starter (0-2 weeks) [* Tesibin

l Watering
Grower (2-4 weeks) [«

l Medication
Finisher (4-5 weeks) [* Vaccination

|

Feed Withdrawal

|

Harvesting

.

Delivery

.

Cleaning

Wastewater
- Washing up the housing and facilities
- Water wastage form broiler consumption

\ 4

Solid waste
- Litter
- Dead bird
- Food and vaccine package

A 4

A

The Environmental Aspects

From
Broiler Farm Unpleasant odor and gas

- Manure decomposition; ammonia

A 4

\ 4

Noise pollution

\ 4

Source of intermediate

\ 4

. Contaminate chemicals

Figure 4.6 The raising broiler process and site-effect
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1. Housing

The first requirement for growing broilers is adequate housing. Because broiler
production is essentially a chick-brooding operation, the house should be located on
high area for good drain and contain equipment so that such factors as temperature,
moisture, air quality and light can be controlled easily. It should also provide for
efficient installation and operation of brooding, feeding, watering and other
equipment. Size of house and ventilation must be suitable to the amount of broiler and
their floor should be good to absorb moisture and easy to clean. The study found that
there were two steps to clean the broiler house, the litter removal and washing the

house, one time per cycle (6 cycles per year)

2. Food and water management

Food and water are the major factor for growth rate. The efficiency of food and
water management can be considered by feed conversion rate (CFR). The feeding
would be varied according to age and weight of broiler. The broiler farmers must keep
feeding and watering system at minimize contamination and easy to access the broiler.
The result of study shown that feeding system could be divided into 2 systems, liquid
feed system and dry feed system. All system could be controlled and monitored by
labor. Water and the mixing ingredients were flowed through the pipe then broilers
obtain water from nipple or plasson. However, nipple waterers provide several
advantages over other types of waterers. They reduce water wastage, litter caking and
condemnations and they keep water cleaner. Dry feeding was filled by hand into tray
or bin. Constructing the tray carefully and putting out just enough feed minimizes

waste and save economic loss.

3. Vaccination

The infectious diseases, such as dysentery gumboro and etc., were caused by
microorganisms. Broiler farmers should vaccinate their broiler to prevent a disease and
reduce mortality. However, each broiler flock has distinctive health and immunity
profiles, so broilers from different breeders do not respond to vaccines and diseases

equally. Therefore broiler farmers should know their breed before each receiving. And
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there were alternative method for minimize diseases by following strict sanitation,

never allow unnecessary visitors onto the farm, frequent clean-out and disinfection.

4. Solid waste management

Solid waste from raising process would be vaccine bottles, package of food and
litter, which consists of manure, bedding material, wasted feed and feathers. This
study found that all broiler farmers removed their litter by dry handing system. There
were 2 ways of litter removal, packed into the used package of food or directly filled

in the truck, then sold wholesale or brought to be fertilizer on their farmlands.

5. Wastewater management

The litter removal before washing the floor could save the water volume, and it
would be better if broiler farmers use high-pressure water pipe to wash floor. This
study shown that broiler farmer mostly made water-line from their broiler houses to

gardens or farmlands. Only 1 farm made a natural pond

4.2 Environmental aspects

The environmental aspects used as a guild to selected environmental performance
indicators for broiler farm to improve future environmental performance and use it
integrates with another environmental program. The environmental aspects in each

farm for this study shown as Table 4.3 — 4.6.
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Table 4.3 Environmental aspects of CF1

host

Number Activity Environmental Aspect | Score Level of
Evaluation
Unpleasant  |[Farm management Unpleasant odors from 92 L
odors litter
Ammonia Farm management Ammonia gas from litter | 192 H
emission
Discharge Washed water Excretion and water from| 110 M
water housing
Waste /Solid |Litter Litter after harvesting 74 L
waste Feeder and injection  |Package of food 28 VL
Vaccine bottle and 20 VL
package
Waste from office and Paper and plastic bag 14 VL
lodging
Resource Resources utilization |[Use water in broiler 92 L
management consumption
Use water for cleaning 74 L
house
Use feed for broiler 20 VL
Use electricity in 42 VL
operation process
Use fuel oil in operation 24 VL
process
Use fuel gas in operation | 20 VL
process
Noise Farm management Noise form broiler 107 M
pollution
Source of Farm management Mosquitoes and flies 62 L
intermediate Mice 58 L
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host

Number Activity Environmental Aspect| Score Level of
Evaluation
Unpleasant  |Farm management Unpleasant odors from 92 L
odors litter
Ammonia Farm management Ammonia gas from litter| 192 H
emission
Discharge  [Washed water Excretion and water 110 M
water from housing
\Waste /Solid |Litter Litter after harvesting 74 L
waste Feeder and injection  |Package of food 28 VL
'Vaccine bottle and 20 VL
package
\Waste from office and [Paper and plastic bag 12 VL
lodging
Resource Resources utilization  |Use water in broiler 92 L
management consumption
Use water for cleaning 74 L
house
Use feed for broiler 20 VL
Use electricity in 42 VL
operation process
Use fuel oil in operation| 24 VL
process
Use fuel gas in operation| 12 VL
process
Noise Farm management Noise form broiler 107 M
pollution
Source of Farm management Mosquitoes and flies 62 L
intermediate Mice 58 L
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Table 4.5 Environmental aspects of CR1

host

Number Activity Environmental Aspect| Score Level of
Evaluation
Unpleasant  |[Farm management Unpleasant odors from 92 L
odors litter
Ammonia Farm management Ammonia gas from litter| 198 H
emission
Discharge  [Washed water Excretion and water 112 M
water from housing
Waste /Solid |Litter Litter after harvesting 78 L
waste Feeder and injection  |Package of food 28 VL
Vaccine bottle and 20 VL
package
Waste from office and |Paper and plastic bag ' VL
lodging
Resource Resources utilization  [Use water in broiler 92 L
management consumption
Use water for cleaning 74 L
house
Use feed for broiler 20 VL
Use electricity in 42 VL
operation process
Use fuel oil in operation | 30 VL
process
Use fuel gas in operation| 20 VL
process
Noise Farm management Noise form broiler 107 M
pollution
Source of Farm management Mosquitoes and flies 62 L
intermediate Mice 58 L
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host

Number Activity Environmental Aspect| Score Level of
Evaluation
Unpleasant  |[Farm management Unpleasant odors from 92 L
odors litter
Ammonia Farm management Ammonia gas from litter| 198 H
emission
Discharge Washed water Excretion and water 110 M
water from housing
Waste /Solid |Litter Litter after harvesting 74 L
waste Feeder and injection  |Package of food 28 VL
Vaccine bottle and 20 VL
package
Waste from office and |Paper and plastic bag ' VL
lodging
Resource Resources utilization  [Use water in broiler 92 L
management consumption
Use water for cleaning 74 L
house
Use feed for broiler 20 VL
Use electricity in 42 VL
operation process
Use fuel oil in operation | 30 VL
process
Use fuel gas in operation| 20 VL
process
Noise Farm management Noise form broiler 107 M
pollution
Source of Farm management Mosquitoes and flies 62 L
intermediate Mice 58 L
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4.3 Environmental performance indicators

This study would identify the environmental performance indicator for broiler
farms. There were 2 types of broiler farms in this study, the contract farming and the
contract raiser. Environmental performance indicators could be divided into 2 types,

operation performance indicators and management performance indicators.
4.3.1 Operational performance indicators
There were 6 significant environmental problems aspect for broiler farms

which were 16 operational performance indicators as shown in Table 4.7

Table 4.7 Operational performance indicators for evaporation broiler farm

Environmental Aspects Operational Performance Indicators

e Unpleasant odors Unpleasant odors

e Ammonia emission

NH3

e \Waste /Solid waste

Woaste /Litter

e Discharge water

pH
BOD
COD
NH;
PO,
SS
TDS
TKN

e Resources utilization

Water utilization
Electricity utilization
Fuel oil utilization

Fuel gas utilization

e Mosquitoes and flies

Mosquitoes and flies




Nichtima Uapoonphol Result and Discussion / 62

1. Unpleasant odors

Unpleasant odor is a mixture of volatile gases. The sources of odor in broiler
housing areas or inside the buildings would be mixed with water wastage, litter and
manure, food particles, broiler itself and broiler condemnations. The result not found

complaining.

2. Ammonia emission

Ammonia is a naturally occurring, colourless, acrid-smelling gas. The higher
moisture content in litter eventually resulted in higher ammonia emissions.
Recommended limits on ammonia levels for workplace are not higher than 50 ppm.
However, ammonia causes the effect for human being from 5 ppm. From result of this
study not found ammonia emission from evaporation broiler farm higher than 50 ppm.

Their ammonia emission was shown in Table 4.8.

Table 4.8 Ammonia emission

. . NHsin | NH; Emit | NHz Emit | NH3; Emit | NH; Emit
Sgtion Un|t housing atbm at15m at 30 m at50 m
CF1 ppm 9.57 8.31 4.62 1.75 0.23
CF2 ppm 8.82 8.58 3.51 1.28 0.15
CR1 ppm 8.38 7.97 3.85 1.81 0.34
CR2 ppm 9.95 8.81 4.57 1.21 0.09
Average ppm 9.18 8.4175 4.1375 1.5125 0.2025

3. Waste /Solid waste
Solid waste form broiler housing was broiler litter. The broiler farmer usually
used broiler litter to nourish their farmland. The quality of manure (litter) depended on
their major nutrient, characteristic, contamination. From study result found that all

farms brought their litter to be manure, improvement soil quantity.

4. Discharge water
The characteristic and qualification of wastewater depended on various factors
such as cleaning method, litter management, volume of water. This study found that
there were house cleaning once a broiler cycle. Their water quality was shown in
Table 4.9.
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Table 4.9 The average of discharge water quality

Station | pH BOD COD NH3 PO, TSS TDS TKN
(mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) (mg/l) (mg/l)

CF1 7.4 108  255.5 19.79 7.38| 50.26 1121  20.99
CF2 7.6 138,50, 306.5 18.21 8.46 58.30 2031 26.58
CR1 7.3 12550, 286.5 19.78 7.74 64.61 1657 27.59
CR2 7.4 11850, 265.00 19.08 6.24 71.62 1890] 25.83

Mean 743 122.63 278.38 19.22 7460 61.200 1674.75 25.25

41 pH
The indicated water quality whether safe for living things. If pH ranges
between 6.5-8.5, it will show that water quality is suitable for using biological

treatment method. The pH level of broiler farm ranged between 7.3-7.6.

4.2 BOD

Biological Oxygen Demand (BOD) is one of the most common measurements
of pollutant organic matter in water. The BOD indicates the volume of putrescent
organic matter in water. The BOD test served as an important function in water
pollution controlled activity. The concentration of BOD ranged between 108.0-138.5
mg/l with and average of 122.63 mg/Il or 5.20 mg/l per thousand birds.

4.3 COD

The Chemical Oxygen Demand (COD) is the measuring method for the ability
of waste water to sustain aquatic life which is essential for preserving the environment.
The concentration of COD ranged between 255.5-306.5 mg/l with and average of
278.38 mg/l or 11.80 mg/I per thousand birds.

4.4 NHj

NH; is the principal form of toxic ammonia. Toxic levels are both pH and
temperature dependent. Toxicity increases as pH decreases and as temperature
decreases. Hatching and growth rates of fishes may be affected. In the structural
development, changes in tissues of gills, liver, and kidneys may also occur. Toxic

concentrations of ammonia in humans may cause loss of equilibrium, convulsions,
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coma, and death. The concentration of NH3 ranged between 18.21-19.79 mg/l with and

average of 19.22 mg/l or 0.81 mg/l per thousand birds.

45 PO,

PO, is phosphate, which is vital to the growth of all living things as it is an
essential part of DNA (deoxyribonucleic acid). It is a key component for algae blooms
as well as plant growth. The agricultural drainage, wastewater and certain industrial
discharged are typical sources of phosphorus and could be contributed to become
eutrophication on water surface. The concentration of PO, ranged between 6.24-8.64

mg/l with and average of 7.46 mg/l or 0.32 mg/l per thousand birds.

46 SS

The high SS could be cause many problems in stream and aquatic life. The
high SS could block the light to reach submerged vegetation. If there is not enough
sunlight to transparent the water, the photosynthesis will be reduced. The reducing
rates of photosynthesis caused less dissolved oxygen to be released into the water by
plants. The SS indicates the dirtiness of water. The concentration of SS ranged
between 50.26-71.62 mg/l with and average of 61.20 mg/l or 2.59 mg/I per thousand
birds.

4.7 TDS

The Total Dissolved Solid (TDS) is the total amount of mobile charged ions,
including minerals, salts or metals dissolved in a given volume of water. The TDS is
directly related to the purity of water and the quality of water purification systems and
affects everything that consumes, lives in, or uses water, whether organic or inorganic,
whether for better or for worse. The concentration of TDS ranged between 1121-2031
mg/l with and average of 1674.75 mg/l or 70.96 mg/I per thousand birds.

4.8 TKN
The Total Kjeldahl nitrogen (TKN) is a parameter that is frequently used as an
indicator of industrial pollution and sewage. This parameter includes nitrogen from

ammonia, amino acids, polypeptides, and proteins. The concerns of excessive TKN
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levels are largely the same as for excessive total nitrogen levels, though the pressures
are generally more from point sources such as sewage treatment plants and industrial
point sources. The concentration of TKN ranged between 20.99-27.59 mg/l with and
average of 25.25 mg/l or 1.07 mg/l per thousand birds.

5. Resources utilization

5.1 Water utilization

There are 3 broiler farms used water from artesian well and 1 broiler farm used
tap water. The major activities that used much water were broiler consumption and
cleaning broiler houses. The volume of using water was a significant indicator that
effected to environmental condition of broiler farm. They measured volume of water
in cubic meter per cycle of broiler. The volume of water used depended on size of
broiler farm. From study result shown that the broiler farmers used water to clean their
broiler house once per broiler cycle.

The volume of water used in broiler farm was about 240-430 m®/broiler cycle
or 13.33-14.14 liter/bird per broiler cycle. The average of water used was 13.72
liter/bird.

5.2 Electricity utilization

The electricity energy used in broiler farm was used for equipments and
facilities such as ventilation farms, lighting, heating and water pumping. The volume
of electricity utilization was 1366.67-3858.56 kW/hr. per broiler cycle with and
average of 97.44 kW/hr. per thousand birds.

5.3 Fuel oil utilization

Sometime there was not enough electric power, thus broiler farmers needed to
produce electric power by their stand-by power. The oil was a fuel to start up the
stand-by power. This study found that 2 broiler farms usually used fuel oil for their
farms. The volume of fuel oil utilization was 0-400 liter per broiler cycle with and

average of 6.63 liter per thousand birds.
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5.4 Fuel gas utilization

There were two types of brooder, gas brooder and electric lamp brooder. They
would be used for brooding 1-14 days broiler. This study found that 3 broiler farms
commonly used gas brooders. The volume of fuel gas utilization was 0-288 kilogram
per broiler cycle with and average of 6.99 kilogram per thousand birds.

All resources utilization were shown in Table 4.10.

Table 4.10 Resources utilization

Station Water Utilization | Electricity utilization | Fuel oil utilization | Fuel gas utilization
(Liter/bird) (kW/1,000 birds) (Liter/1,000 birds) | (Liter/1,000 birds)
CF1 14.14 126.93 - 3.95
CF2 16885 113.60 - -
CR1 13.75 87.10 8.33 12.00
CR2 13.64 62.12 18.18 12.00
Average 13.72 97.44 13.26 9.32

6. Mosquitoes and flies

The mosquitoes and flies were the cause of diseases and annoy to people. Due
to its breeding typically in manure of other decayed organic matters such as bedding,
its occurrence or absence has been used to measure of sanitation in broiler facility.
From the study result found that no violent occurrence of mosquitoes and flies, that
there were acceptable. They could observe by themselves and complained by people
live around farm area. This study found that no complained, while there were waste
and litter management after harvesting on all broiler farms.

The operational performance indicators for evaporation broiler farms showed
in Table 4.11.
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Environmental Indicators Unit of Mean of
Aspect Measurement Performance
Unpleasant odors Number of complaint time -
Ammonia emission [NHj;at source ppm 9.18
NHszon boundary 5m.  |ppm 8.42
NHzon boundary 15 m. |ppm 4.13
NH3 on boundary 30 m. |ppm 1.51
NH3on boundary 50 m. |ppm 0.20
Waste /Solid waste  |JAmount of waste /Litter kg/bird 0.70
Discharge water o pH - 7.42
o BOD mg/I 122.63
mg/l/thousand birds 5.20
o COD mg/l 278.38
mg/l/thousand birds 11.80
0 NH; mg/l 19.22
mg/l/thousand birds 0.81
0 POy mg/l 7.46
mg/l/thousand birds 0.32
o 86 mg/l 61.20
mg/l/thousand birds 2.59
o TDS mg/l 1674.75
mg/l/thousand birds 70.96
o TKN mg/I 25.25
mg/l/thousand birds 1.07
Natural utilization |0 Electricity utilization |kKW/thousand birds 97.44
0 Water utilization liter/bird 13.72
o Fuel oil utilization liter/thousand birds 13.26
o Fuel gas utilization kg/thousand birds 9.32

Mosquitoes and flies

Number of complaint

time
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The 8 management performance indicators responding to 5 significant

environmental aspects were selected for broiler farms as shown in Table 4.12.

Table 4.12 Management performance indicators

Indicators Unit
Environmental policy
o Farm exist an environmental policy Exist
0 Review of environmental policy 2 time/year

o Farmer and employees understand environmental

80% of total farmer and

policy employees
Environmental aspect
0 Review of environmental aspect list 2 time/year
Legal and requirement
o0 Review of legal and requirement that relevant to 2 time/year
environment
Training
o0 Frequency of environmental training 1 time/year

0 Number of farmer/employees trained

80% of total farmer and

employees

Number of complaints

None

1. Environmental policy

The environmental policy was the driver for implementing and improving a
farm’s environmental management system. Each farm must have an environmental
policy appropriated to itself that contains a commitment to comply with applicable
laws and regulations, with other requirements to which the organization subscribed,
and to continual improvement and the prevention of pollution. Hence, farmer and
employees should know about organization environmental policy for constantly
implementing and improving environmental management with the criteria, as 80% of

total farmer and employees had to understand it.
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2. Environmental aspect

The environmental aspects were a key part of the environmental performance
evaluation planning process. If the findings of the environmental performance
evaluation does not relate to the important environmental aspects, there was little
value in going trough the entire process. Thus, the organization should provide the
registration list of significant environmental characteristics for considering the whole
environmental aspect that could be the fundamental of environmental management
system. The revision, modification and inspection on environmental problems should

be done twice a year for updated procedure.

3. Legal and requirement
Environmental law was considered one of steady pressures that were enforced by
government agencies concerned. In most case, law enforcement had been done only at
the end of the route with the laws related to pollutions emitted or discharged into air,
water, and soil contaminated inclusive of toxin and hazardous materials, and several
others. The organization should follow the environmental law and regulations.
Consequently, the revision on relevant environmental law and regulations should be

provides to keep them update for twice a year.

4. Training

The management needs to realize necessity of training. It was necessary that all
personnel involved the kind of work that might cause important effects on
environment need appropriate training. The environmental training should be provided

at least once a year

5. Number of complaints
The waste generated by broiler farming could affect the problems such as
sewage, unpleasant odors, insects and diseases. These problems lead to complaint by

people’s lives around broiler farming area.
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4.4 Environmental performance evaluation (EPE) for evaporation broiler farms

4.4.1 Operational performance evaluation of broiler farm

The evaluation of environmental performance for broiler farm was considered
by the different weight scoring method. The evaluation was calculated on the level of
environmental performance for each farm. The evaluation score category was based on
significant and score level of such indicator. The, the environmental performance level
could be calculated by (significant level x score level). The criteria of discharge water
were based on Value-Building Effluent Standards Type A. The criteria of the
operational performance evaluation of swine farm were shown on Table 4.13 and 4.14.

The score of the operational performance evaluation in each farm was shown in Table

4.15

Table 4.13 The criteria of the operational performance evaluation

Score
Environmental Need to be
Indicators Significant Good Fair
Aspect improved
@) )
@)
Unpleasant odors Number of 5 None 1-2 time >2 time
complaint complain
Air Emission NH; (ppm) 5 <5.00 5.00-20.00 >20.00
\Waste /Solid waste  [Volume of litter 4 <0.68 0.68-0.72 >0.72
(kg/bird)
Resources utilization |Water Use 5 <13.38 13.38-14.05 >14.05
(liter/bird)
Electricity use 5 <68.66 68.66-126.22 >126.22
(kW/1000 birds)
Fuel oil use 3 <-2.02 -2.02-15.27 >15.27
(liter/ 1000 birds)
Fuel gas use 3 <6.01 6.01-13.00 >13.00
(liter/ 1000 birds)
Mosquitoes and flies |Annoy to resident 3 None annoy Middle Annoy to
resident
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Table 4.14 The criteria of the effluent

Indicator Significant Standard Score
Pass Not pass
pH 3 5.0-9.0 3 1
BOD (mg/l) 3 20 3 1
COD (mg/l) 3 No regulation 3 1
NH; (mg/l) 3 0% 3 1
PO, (mg/l) 3 No regulation 3 1
SS (mg/l) 3 30 3 1
TDS (mgl/l) 3 500 3 1
TKN (mg/l) 3 35 3 1

Source: Value-Building Effluent Standards typeA, the Nation environment board,1992

Note * This value is from Surface-water Standards type 3

Table 4.15 The score of the operational performance evaluation of each farm

o RN ¢ ars CR1 CR2
Unpleasant odors IL5 15 15 15
Ammonia gas 1S 15 15 15
Litter 8 8 12 8
pH 9 9 9 9
SS <) 3 3 3
TDS 3 3 3 3
BOD 3 3 3 3
COD 3 3 3 3
NH; 3 3 3 3
PO, 3 3 3 3
TKN 9 9 9 9
\Water use 4 12 8 8
Electric use 4 8 8 12
Fuel oil use 6 6 6 3
Fuel gas use 6 9 6 6
Mosquitoes & flies 9 9 9 9
Total 103 118 115 112

Criteria level for operational performance evaluation of broiler farm was
shown in Table 4.16 and the result of operational performance evaluation for broiler
farm was show in Table 4.17
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Table 4.16 The criteria level for operational performance evaluation

Score Level

55-92 Need to be improved
93-130 Fair
131-168 Good

Table 4.17 The result of operational performance evaluation for broiler farm

Broiler farm Operational Performance Level
CF1 Fair
CF2 Fair
CR1 Fair
CR2 Fair

4.4.2 Management performance evaluation of broiler farm

There were 2 types of indicator score, pass (3 points) and not pass (1 point).

The total score of indicator score in each indicator would compare with the criteria

level (Table 4.18). The criteria of management performance evaluation in each farm

were shown in Table 4.19

Table 4.18 Criteria of management performance evaluation

Indicators Unit PasfcorN%t pass
Environmental policy
o Farm exist an environmental policy  |[Exist 3 1
0 Review of environmental policy 2 time/year 3 1
o Farmer and employees understand 80% of total farmer 3 1
environmental policy and employees
Environmental aspect
0 Review of environmental aspect list |2 time/year 3 1
Legal and requirement
0 Review of legal and requirement that |2 time/year 3 1
relevant to environment
Training
o Frequency of environmental training |1 time/year 3 1
0 Number of farmer/employees trained [80% of total farmer 3 1
and employees
Number of complaints None 3 1
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Farm

Indicators

CF1

CF2

CR1

CR2

Farm exist an environmental policy

Review of environmental policy

Farmer and employees understand environmental policy

Review of environmental aspect list

Review of legal and requirement that relevant to environment

Frequency of environmental training

Number of farmer/employees trained

Number of complaints

W | P W W O P W

W W W W W W k| W

W| W Wl k| W W k| W

W P W W W P W

Total

JERN
(00]

N
N

N
o

[EEN
[e0)

Criteria level for management performance evaluation of broiler farm and

result of operational performance evaluation for broiler farm as shown in Table 4.20 —

4.21 respectively.

Table 4.20 The criteria level for management performance evaluation

Score Level
8-13 Need to be improved
14-19 Fair
20-25 Good

Table 4.21 The result of management performance evaluation for broiler farm

Broiler farm Management Performance Level
CF1 Fair
CF2 Good
CR1 Good
CR2 Fair
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4.5 Comparison mean of EPE with Thai and NEPA environmental standards

The mean of environmental performance evaluation, Thai and NEAP
environmental standards shown in Table 4.22
Table 4.22 Comparison of EPE mean with Thai and NEPA standards
Environmental | Indicators Unit of Mean of Thai NEPA
Aspect Measurement | Performance | standard | standard
Unpleasant odorsf Number of [Time - None None
complaint complain | complain
Ammonia Source ppm 9.18 50 25
emission NHzat 5 m. ppm 8.42 50 25
NHsatl5 m. ppm 4.13 50 25
NH; at30 m. ppm 1.51 50 25
NH;3 at50 m. ppm 0.20 50 25
Litter Amount kg/bird 0.70 - -
Discharge water o pH - 7.42 5.0-9.0 | 6.5-85
o BOD mgl/l 122.63 20 30
o COD mgll 278.38 - 100
0 NHs mg/l 19.22 0.5* -
0 POy mg/l 7.46 - 5
o SS mg/I 61.20 30 150
o TDS  mg/l 1674.75 500 1000
o TKN mg/l 25.25 35 -
Natural o Electricity uselkW/thousand 97.44 - -
utilization birds
0 Water use liter/bird 13.72 - -
o Fuel oil use [liter/thousand 13.26 - -
birds
o Fuel gas use |kg/thousand 9.32 - -
birds
Mosquitoes & Number of [Time - None None
flies complaint complain | complain
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Thai standard were based on Value-Building Effluent Standards Type A and
oversea standard were based on Trade Effluent and Industrial Sludge Regulations of
Nation Environmental Policy Act.

Discharge water was significant environmental aspect which was not allowed by
both Thai and NEPA environmental standards. However, some indicator such as pH
and TKN, were allowed by both standards. The SS followed only NEPA standards.

4.6 Comparison EPE of Thai evaporation broiler farms and oversea guideline

The results of statistic comparison of the Thai broiler farms and oversea guideline
for Ammonia emission, pH, BOD, SS, and TKN have 4 difference parameters are
shown in Table 4.23.

Table 4.23 The result of statistic analysis between Thai and oversea performance

F_a "y =i Thai performance | Oversea performance | Standard deviation
Indicators
Afimonia |\ SR 9.18 5.5 3.04
gas
pH - 7.43 75 0.06
BOD mg/l 122.63 50 51.36
COD mg/I 278.38 250 20.07
PO, mg/I 7.46 2 3.86
SS mg/l 61.2 50 7.92
TKN mg/l 25.25 10 10.78
Electric use kvg’ll rldOsOO 97.44 567 332.03

Results of statistic analysis have shown that there were differences between Thai
and oversea performance as follows:

- BOD, PO, and TKN of oversea performance were lower than standard deviation
while Thai performance’s were higher than oversea performance’s and standard
deviation because there was no waste water treatment system in Thai broiler farms.

- Electricity utilization of oversea performance was higher than Thai performance
and standard deviation. There were fuel oil and fuel gas utilization in Thai broiler

farms that reduced electricity utilization.
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4.7 Discussion

This study used the 1SO 14031 as a guideline to identify and evaluate
Environmental Performance Indicator (EPIs) for evaporation broiler farms. The
evaporation broiler farm used the different of farm management such as housing, food
and watering, litter, ammonia gas and wastewater. These could caused more serious
problem of waste and pollution, such as unpleasant odors, ammonia emission, litter
manure, wastewater, insects and diseases. The farm management could be exerted for
the significant environmental problem aspect and their management could be as

follows:

Housing management

The suitable design of broiler house must be considered on various issues. The
situation of broiler house should be clear and easily air flow both inlet and outlet in
order to reduce humidity and ammonia. There should be easy cleaned and drained
floor. However, most of broiler farm installed the evaporation system for success the
broiler farm management standard, better disease protection and easy control the

environmental condition in broiler house.

Food and water management

The feeding is an important factor for raising broiler. The broiler trend to
consume enough feed to meet its energy requirement, therefore, the quantity of
feeding would be varied relate to the energy level of the diet. The same as watering
that was essential for broiler growth rate and pathway to get medicine and vaccine in
broiler. The watering should be supplied in optimal amount for proper growth and
development and performance. The farmer should check the amount of food and

water, efficiency of feed and watering facilities,

Wastewater and waste management

After broiler harvesting, farmer would remove the litter and clean broiler house
that would reduce amount of water for cleaning and also amount of discharge water.
The litter would be removed for nutrient plantation, such as sugar-cane, corn,

asparagus. The cost of broiler manure were lower than chemical fertilizer, therefore, a
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great plantation owner used it for reducing a chemical fertilizer use. In addition,

broiler manure could be proper for bio-agriculture.

According to the study on environmental problems aspect of evaporation
broiler farm, it was found that there were 17 operational performance indicators
responding to the 7 significant environmental aspects. However, this study collected
only 16 operational performance indicators because noise pollution was not measured.
The broiler farmer and their community contemplated that there was not disturb noise
from evaporation broiler farm. The evaporation system is a closed system that can
reduce the noise. The 16 operational performance indicators into 6 significant

environmental performances were shown in Table 4.24

Table 4.24 Operational performance indicators and mean of performance

Environmental Y Enl Unit of Mean of
Aspect Measurement | Performance
Unpleasant odors  [Number of complaint time -
Ammonia emission |[NHsat source ppm 9.18
NH3 on boundary 5 m. ppm 8.42
NH3 on boundary 15 m. ppm 4.13
NH3 on boundary 30 m. ppm 1.51
NH3 on boundary 50 m. ppm 0.20
Solid waste Amount of litter ka/bird 0.70
Discharge water o pH - 7.43
o BOD mg/l 122.63
o COD ma/l 278.38
0 NHj; mg/l 19.22
o PO, mg/l 7.46
o SS mg/l 61.20
o TDS mg/l 1674.75
o TKN mg/l 25.25
Natural utilization |0 Electricity utilization kW/thousand birds 97.44
0 Water utilization liter/bird 13.72
o Fuel oil utilization liter/thousand birds 6.63
o Fuel gas utilization kg/thousand birds 6.99
Mosquitoes and fliesNumber of complaint time -

There are many organizations that adopt the EPE, the most often used indicators
EPIs (OPIs and MPIs) and ECIs. The examples of selection indicators for EPE are
LCA, input-output analysis, DSR, DSPIR etc. This study was collected the input-
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output analysis method to select indicators. It is similar to “farm level environmental
indicators for European farms” which used vary from systems based on Good
Agricultural Practices (GAP) to accounts based systems that use physical input-output
units. These indicators are easy to calculate but the resulting value needs separate
interpretation for the farmer (Verschuur, 2005). There were differences of farm
management and resources utilization between Thai and oversea broiler farms as
follows: - BOD, PO, and TKN of oversea performance were lower than standard
deviation while Thai performance’s were higher than oversea performance’s and
standard deviation because there was no waste water treatment system in Thai broiler
farms.

- Electricity utilization of oversea performance was higher than Thai
performance and standard deviation. There were fuel oil and fuel gas utilization in
Thai broiler farms that reduced electricity utilization.

Therefore, the environmental performance evaluation and identification indicators

should also be studied in the local, regional and global environments.

The result of study shows that most of effluent quality were not accepted by
the value-building effluent standards, nevertheless, there was one house washing per
broiler cycle and broiler farmers used a small water volume to control humidity. Their
effluent were used as bio-fertilizer in their farm area. Therefore, there should be
specific effluent standard for broiler farm to be the environmental management
standard for broiler farm because the broiler business is continuously growing and

may cause the serious environmental problems aspect in the future.

However, this study shows the environmental performance in 4 evaporation
broiler farms. These were sample evaporation broiler farms that were collected
performance data as the best possible. Their performance data were the preliminary
result which assist the another evaporation broiler farmer to identify the opportunities

for prevention of pollution and point out strategic on broiler business.
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CHAPTER V
CONCLUSION AND RECOMMENDATION

5.1 Conclusion

The studied on “Environmental Performance ldentification and Evaluation for
Evaporation Broiler Farms” aimed to study the environmental aspects and pollution
generation and identify the environmental performance indicators (EPIs) for
evaporation broiler farms. This research studied 4 evaporation broiler farms in
Nakhonprathom province and Suphanburi province which are

1. Prasertphol Farm, 187 mool Noenpra Songphinong Suphanburi

2. Wattanaphol Farm, 83 moo4 Nongbor Songphinong Suphanburi

3. Chalin Farm, 117 moo10 Samngam Dontoom Nakhonprathom

4. Sun-Sand Farm, 1 moo3 Samngam Dontoom Nakhonprathom

This study found 4 environmental problems from evaporation broiler farm as
follows :
1. Unpleasant odors
2. Ammonia emission
3. Litter after harvesting
4

Discharge water after harvesting and cleaning

5.1.1 Environmental identification
The result of environmental performance identification and evaluation for
evaporation broiler farms has shown 16 operational performance indicators responding
to 6 significant environmental aspects. The 16 operational performance indicators and

8 management performance indicators were shown in Table 5.1 and 5.2 respectively.
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Environmental Aspect Indicators Unit of Measurement
Unpleasant odors Number of complaint time
Ammonia emission NH; ppm
\Waste /Solid waste Amount of waste /Litter kg/bird
Discharge water o pH -

o BOD mg/l
mg/l/thousand birds
o COD mg/l
mg/l/thousand birds
0 NHs mg/l
mg/l/thousand birds
Q@ PO} mg/l
mg/l/thousand birds
o SS mg/l
mg/l/thousand birds
o TDS mg/l
mg/l/thousand birds
o TKN mg/l

mg/l/thousand birds

Natural utilization

o Electricity utilization

kW/thousand birds

o Water utilization

liter/bird

o Fuel oil utilization

liter/thousand birds

0 Fuel gas utilization

kg/thousand birds

Mosquitoes and flies

Number of complaint

time
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Table 5.2 Management performance indicators

Indicators Unit
Environmental policy
o Farm exist an environmental policy Exist
0 Review of environmental policy 2 times/year

o Farmer and employees understand environmental policy | 80% of total farmer and employees

Environmental aspect

0 Review of environmental aspect list 2 times/year

Legal and requirement

0 Review of legal and requirement that relevant to environment 2 times /year
Training

0 Frequency of environmental training 1 time/year

o Number of farmer/employees trained 80% of total farmer and employees
Number of complaints None

5.1.2 Environmental performance evaluation of evaporation broiler farm

The result of environmental performance evaluation for evaporation broiler farms
found that all farms had fair operational performance

The result of management performance evaluation for evaporation broiler farms
found that 2 farms had fair management performance and 2 farms had good
management performance.

5.1.3 Comparison mean of EPE with Thai and NEPA environmental standards

Discharge water was significant environmental aspect which was not allowed by
both the Thai and NEPA environmental standards. However, some indicator such as
pH and TKN, were allowed by both standards. The SS followed only NEPA standards.

5.1.4 Comparison EPE of Thai evaporation broiler farms and oversea guideline

The results of statistic comparison of the Thai broiler farms and oversea guideline
(Trade Effluent and Industrial Sludge Regulations of Nation Environmental Policy
Act) for Ammonia emission, pH, BOD, SS, and TKN have 4 different parameters as

follows:
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- BOD, PO, and TKN of oversea performance were lower than standard deviation
while Thai performance’s were higher than oversea performance’s and standard
deviation because there was no waste water treatment system in Thai broiler farms.

- Electricity utilization of oversea performance was higher than Thai performance
and standard deviation. There were fuel oil and fuel gas utilization in Thai broiler

farms that reduced electricity utilization.

5.2 Recommendations

5.2.1 Recommendations from this study

1. Evaporation broiler farmers should realize environmental problems aspect
from their farms and identify significant environmental aspect. These will help farmers
to reduce environmental risks.

2. The Department of Livestock Development should do environmental
performance indicators for evaporation broiler farms. This will be the method for
development and improvement of evaporation broiler farm standards which lead
evaporation broiler farm into oversea acceptance.

3. The Department of Livestock Development or related department should pay
attention to environmental aspects form broiler farm and develop appropriate policies
for Thai broiler farm. Environmental performance evaluation is an alternative method
to develop policies.

5.2.2 Recommendations for further study

1. This research is made with small sample groups. There should be more studies
the environmental performance indicators for all evaporation broiler farm in Thailand
that can be used as standards to compare environmental level to each evaporation
broiler farm.

2. There should be more studies of the environmental performance indicators for
the soil quality, nitrogen and phosphorus pathway.

3. There should be more studies of EPIs in livestock, agricultures and fisheries to

set up environmental performance indicators guideline.
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APPENDIX A
The average of water quality around broiler farms
Station
. CF1 CF2 CR1 CR2
Indicators
non . non . Non . non .
. broiler . broiler . broiler . broiler
broiler broiler broiler broiler
pH 22 7.2 oy 7.1 7.1 7.2 7.2 7.1
BOD(mg/l) 09 087 2.33 2.20 0.85 0.86) 0.695 0.69
COD(mg/l) 2.071 2.01 4.47 4.54 1.92 1.92 1.79 1.79
DO (mg/l) 2.5 2.5 1.2 1.5 2.2 2.5 3.15 3.1
NH3(mg/l) 0.35 0.27 0.53 0.40 0.27 0.23 0.27 0.30
PO, (mg/l) 131 131 . 1.14 131 1.335 1.38 1.38
TSS (mg/l) 1280 12.63] 11.89] 11.85 12,60 1279 11.84 11.29
TDS(mg/l) 87.7  88.3 83.0 84.0 93.5 94.7 99.8 99.3
TKN(mg/l) 0.60 0.62 0.87 0.80 0.57 0.55 0.57 0.52
The quality of discharge water
Station pH BOD |COD DO NHs;-N PO, |SS TDS |[TKN
(mg/l)  [(mg/l) |(mg/l) |(mg/l) |(mg/l) |(mg/l) [(mg/l) |(mg/l)
CF1 7.3 (114 213 0.9 19.74 6.91 47.21 1032 [21.56
7.4 102 298 0.6 19.83 [7.85 53.30 1209 [20.42
CF2 {2 132 311 0.5 1844 854 62.26 060 [27.41
7.5 145 302 0.8 17.98 8.37 54.34 2001 [25.75
CR1 7.2 120 265 0.3 20.03 746 56.18 (1579 30.15
7.3 [131 308 o=t 1952 8.02 [73.03 [1735 [25.02
CR2 7.5 110 281 1.0 19.47 593 85.09 1903 [28.56
7.3 127 249 0.8 1869 |6.54 [58.15 [1877 [23.10
The around farms water quality (broiler in farm)
Station pH |BOD |COD |DO NHs-N PO, |SS TDS |[TKN
(mg/l) [(mg/l) [(mg/l) [(mg/l) |(mg/l) |(mg/l) [(mg/l) [(mg/l)
CF1 7.2 0.95 2.04 2.6 0.31 134 |12.24 §88.6 [0.60
7.1 [0.79 1.97 2.4 0.23 128 [13.02 B87.9 [0.64
CF2 7.1 2.02 4.21 1.3 0.39 111 1161 @842 0.74
7.1 [2.37 4.86 1.6 0.41 1.17 12.08 B83.8 [0.85
CR1 7.2 (0.89 1.94 2.4 0.21 135 1215 P42 0.57
7.1 10.83 1.89 2.5 0.24 1.32 1342 [95.1 |0.53
CR2 7.1 10.63 1.76 2.9 0.33 140 [11.03 [99.7 [0.55
7.1 0.74 1.82 3.3 0.27 1.36 11.54 98.9 [0.49
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Station pH BOD |COD DO NH3;-N  |POs [SS TDS [TKN
(mg/l) [(mg/l) [(mg/l) [(mg/l) |(mg/l) |(mg/l) [(mg/l) [(mg/l)
CF1 7.1 0.89 2.01 2.5 0.33 1.30 [12.61 @75 [0.58
7.2 (091 2.13 2.5 0.37 1.33 1298 B7.9 [0.61
CF2 7.1 241 4.56 1.3 0.53 1.20 [11.75 @833 [0.84
7.2 2.25 4.38 1.1 0.52 1.14 [12.03 [82.7 10.90
CR1 7.1 10.83 1.89 2.3 0.26 132 [12.24 923 |0.56
7.1 [0.87 1.94 2.1 0.27 1.30 1295 P4.7 [0.57
CR2 7.1 [0.72 1.80 3.2 0.25 1.37 [12.06 [100.1 1[0.60
7.2 (0.67 1.77 31 0.28 1.38 [11.61 [99.4 |0.54
Amount of resources utilization and litter
Information per cycle ClE il CF?2 CR1 CR?2 Average
Water utilization 14.1447 13.3333 | 13.7500 | 13.6364 | 13.7161
(liter/bird)
Electricity utilization 126.9263 | 113.6011 | 87.1000 | 62.1214 | 97.4372
(kW/1000 birds)
Fuel oil utilization - - 8.3333 | 18.1819 | 13.2576
(liter/2000 birds)
Fuel gas utilization 3.9474 - 12 12 9.3158
(kg/1000 birds)
Amount of litter (kg/bird) | 0.7072 0.7222 0.6667 0.7045 0.7002
Ammonia Emission
: . NHsin | NH3z Emit | NH; Emit | NH3; Emit | NH3 Emit
Station sy housing atbm at15m at30 m at50 m
CF1 ppm 9.57 8.31 4.62 1.75 0.23
CF2 ppm 8.82 8.58 3.51 1.28 0.15
CR1 ppm 8.38 7.97 3.85 1.81 0.34
CR2 ppm 9.95 8.81 4.57 1.21 0.09
Mean ppm 9.18 8.4175 4.1375 1.5125 0.2025
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APPENDIX F
The building effluent standard

Parameter Unit these Categories Method for Examination

Range or Maximum Permitted Values for

A B C D E

1. pH

- 5-9 | 59 | 59 | 5-9 | 5-9 |pH Meter

2. BOD

mg/I 20 30 40 50 | 200 |Azide Modification at 20
°C, 5 days

3. Soilds
- Suspen
Soilds

mg/I 30 40 50 50 60 [Glass Fibre Filter Disc
ded

- Settleable  |mg/l 05 | 05 | 05 | 05 - [Imhoff Cone 1,000 cm3

Solids

1hour

- Total
Dissolve

Solid (TDS)*

mg/l | 500* | 500* | 500* | 500* | - |Dry Evaporation 103-105
d °C, 1 hour

4. Sulfide mag/l 1.0 | 10 |3.0:] 40 - [Titration

5. Nitrogen as |mg/I 35 L, 40 40 - [Kjeldah

TKN

6. Fat, oi

grease (FOG) Weight

land mg/I 20 20 20 20 | 100 [Sovent Extraction by

Remarks:

Sources:

1. Base on: Standard Methods for the Examination of Water and Wastewater recommended
by APHA : American Public Health Association, AWWA : American Water Works
Associaton and WPCF : Water Pollution Control Federation

*= These values are in addition to the TDS of the water used.

2. Notification of the Ministry of Science, Technology and Environment : Building
Effluents Standards dated January 10, B.E.2537 was revoked by a)

3. Notification of the Ministry of Science, Technology and Environment issued under the
Enhancement and Conservation of the National Enviromental Quality Act, B.E.2535 (1992)
and Notification of the Ministry of Science, Technology and Environment issued under the
Enhancement and Conservation of the National Enviromental Quality Act, No. 2 B.E.2538
(1995) dated January 10, B.E.2537 was revoked by b)

a) Notification of the Ministry of Natural Resources and Environment : Building Effluents
Standards dated November 7, B.E. 2548 (2005) published in the Royal Government Gazette,
Vol. 122 Part 125 D, dated December 29, B.E. 2548 (2005)

b) Notification of the Ministry of Natural Resources and Environment issued under the
Enhancement and Conservation of the National Enviromental Quality Act.dated November 7,
B.E. 2548 (2005) published in the Royal Government Gazette, VVol. 122 Part 125 D, dated
December 29, B.E. 2548 (2005)
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Summary of Type and Sizes of Buildings Subject to Effluent Control

. Size
Building Type A B C D £
1. Condominium 500 units or From 100 to not |Less than 100 |- -
more greater than 500 |units
units
2. Hotels 200 rooms or  [From 60 to not |Less than 60 |- -
more greater than 200 frooms
rooms
3. Dormitories - 250 rooms or [From50to |[From 10to |
more not greater  |not greater
than 250 than 50
rooms rooms
4. Massage parlors 5,000 m2 or From 1,000 to|- -
(or equivalent) more not greater
than 5,000 m2
5. Hospitals 30 beds or more [From 10 to not |- - -
greater than 30
beds
6. Schools, Colleges, 25,000 m2 or ~ [From5,000to0 |- - -
Universities, or more not greater than
Institutes 25,000 m2
7. Government 55,000 m2 or  |From 10,000 to [From 5,000 to|- -
offices, State more not greater than |not greater
enterprises’ 55,000 m2 than 10,000
International m2
agencies, Banks, and
Office Buildings
8. Department stores {25,000 m2 or ~ |From5,000to |- - -
more not greater than
25,000 m2
9. Fresh food 2,500 m2 or From 1,500 to  |From 1,000 to|From 500 |
markets more not greater than not greater  [to not
2,500 m2 than 1,500 m2|greater
than 1,000
m2
10. Restaurants and 2,500 m2 or From 500 to not |From 250 to [From 100 |Less than
food shops or food |more greater than not more than to not more(100 m2
centers 2,500 m2 500 m2 than 250
m2

Remarks: Level of standard refers to the 6 parameters listed in the Building Effluent: Standard Values

table

Source: Notification of the Ministry of Science, Technology and Environment issued under the
Enhancement and Conservation of the National Enviromental Quality Act, B.E.2535, published in the
Royal Government Gazette,Vol. 111 special part 9, dated February 4, B.E.2537 (1994)
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NEPA (Nation Environmental Policy Act) Trade Effluent Requirement

Schedules

Schedule 1 Trade Effluent Standards

PARAMETER TRADE FTFIUENT STANDARD
Ammonia/ammonium measured as NH, 1.0 mg/l

Barium 5.0 mg/l
Beryllium 0.5 mg/l
Biological oxygen demand (BOD) =30 mg/l

Boron 54

Calcium No standard
Chemical Oxygen Demand (COD) 100 mg/l or 0.1 kg/1000 kg product
Chlonde 300 mg/l

Colour 100 TCU

Cyanide (free) 0.1

Cyamde (Total as CN) 0.2

Detergent 15 mg/l

Dissolved oxygen (DO) =4 mg/l

Faecal Coliform =100 MPN/100 ml
Fluoride 3.0 mg/l

Iron 3.0 mg/l
Magnesium No standard
Manganese 1.0 mg/l

Nitrate as NO; 10 mg/l

01l and grease

10mg/lor =0.01 kg/1000 kg product

pH 65-85
Phenols 5.0 mg/l
Phosphate as PO, 5mg/l
Sodmm 100 mg/l
Sulphate 250 mgfl
Sulphide 0.2 mg/l
Temperature +2° of ambient

Total Coliform

<500 MPN/100 ml

Total dissolved solids (TDS) 1000 mg/l
Total organic carbon (TOC) 100 mg/l
Total suspended solids (TSS) (maximum monthly | 50 mg/l
average)

Total suspended solids (TSS) maximum daily average | <150 mg/l
Trace Metals:

Zine 1.5 mg/l
Lead 0.1 mg/l
Cadmium 0.1 mg/l
Arsenic 0.5 mg/l
Chromium 1.0 mg/1
Copper 0.1 mg/l
Mercury 0.02 mg/l
Nickel 1.0 mg/l

Drafting Instructions

Trade Effluent & Indusnial Sludze Regulations

20

Drafting InstructionsNEPACSD doe
March 2004



Nichtima Uapoonphol Appendix/ 120

MINuaAIsEaUdunTevoen Tutle
anuanduNH3(ppm) WanoRa NN a svgznMNduNE
5-9 - aynisusunauld - ieduia
100 - fdudaunsieiieimisymenes oaca - Y2y,
400 - szmanesdine meladava - lyans1@suununu 1 vy,
500 - anwau latiaiy velaaava - L5 %),
700 - SEAEINBIADAININNITUB LA - 15 a5y,
1,720 - 913 legunss #n - wdelasy Y2 aw. shliidesia
3 a a v A
5,000-10,000 |- gimsinssvesszuumaaumiely ang F desiaiiudn
(0.5-1%) Y LT Y
MIVINDDNFIVUVDUTIOIHD

I ] r
m3 Id5umen Tudlemarhn (Fudsznu) ielemudueimsgnianseuiotmsaauld 1aa
Y =3 a o A @ ] T 1 < a @ @
W04 01301 viwaad ouasT1BaY 9 69 s ingenuanlluasnenzs wazn)doumlasanyuz iugnssu
4
Tuny e
& a KXo . . Yo a v e o &
anuiluiibisess (Chronic toxic) msldsuuenTuiinlsinantos o egifluilszdwziionns

a dy o A a ' Aa A o = o Y <
NWHLIDII AD ISNNYND uazmamum&ﬂi} ma%"lnamm ﬂimﬁllNﬁ“lﬂN’J%zMaﬂﬂm$§$ﬂ18!ﬂﬂ\1ﬂuﬂaimﬂu
Y

v
a @ Y IEY a 1
TsARIMIY mmimnuaﬂﬁuagﬂuﬂimm I8 LAZAUATUNMUYDILAAZYNA]

myuaaszauaNuuTumarhoen 1L 18 lunssemeamsiau (TLV - TWA)*

U Yy v d‘ = d‘ % 4
szauaNMTNTnasveaenlanTsl vy ssemangensula
lszina . . 3
HEg ppm Hium mg/m

ANTTOINTN 25 18
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dsee 25 18
aau 25 18
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