SOCIAL IMPACT ASSESSMENT OF CENTRAL
HEALTHCARE WASTE INCINERATOR PROJECT
IN YALA PROVINCE

PATTHANASAK KHAMMANEECHAN

A THESISSUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTSFOR THE DEGREE OF
DOCTOR OF PHILOSOPHY (TROPICAL MEDICINE)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2009

COPYRIGHT OF MAHIDOL UNIVERSITY



Thesis
Entitled

SOCIAL IMPACT ASSESSMENT OF CENTRAL
HEALTHCARE WASTE INCINERATOR PROJECT
IN YALA PROVINCE

Prof. Banchong Mahaisarariya,

M.D.

Dean

Faculty of Graduate Studies,
Mahidol University

Mr.Patthanasak Khammaneechan
Candidate

Assoc. Prof. Kamolnetr Okanuruk,
Ph.D.
Major-Advisor

Prof. Pornchai Sithisarankul,
M.D., M.P.H., Dr.P.H.
Co-Advisor

Assist. Prof. Kraichat Tantrakarnapa,
Ph.D.
Co-Advisor

Assoc. Prof. Songshknitr,
Ph.D.
Program Director

Doctor of Philosophggram in
Tropical Medicine,
Mahidol University



Thesis
Entitled

SOCIAL IMPACT ASSESSMENT OF CENTRAL
HEALTHCARE WASTE INCINERATOR PROJECT
IN YALA PROVINCE

Was submitted to the Faculty of Tropical MediciMghidol University for
The degree of Doctor of Philosophy (Tropical Mede)
on
December 9, 2009

Mr.Patthanasak Khammaneechan
Candidate

Miss Poonsup Norramit,
Ph.D.
Chair

Assoc.Prof.Kamolnetr Okanuruk,
Ph.D.
Member

Prof. Pornchai Sithisarankul,
M.D., M.P.H., Dr.P.H
Member

Assis. Prof.Kraichat Tantrakarnapa,

Ph.D
Member
Prof. Banchong Mahaisarariya, Assoc. Prof. PraBapghasivanon,
M.D. M.B.B.S, M.P.H, Dr.P.H.
Dean Dean
Faculty of Graduate Studies, Faculty of TropMaidicine,

Mahidol University Mahidol University



ACKNOWLEDGEMENTS

| deeply thank my major advisor, Assoc. Prof. Kamolnetr Okanurak, for
her hard work in supporting, encouraging and advising me until success.

| sincerely thank my co-advisor, Prof. Pornchai Sithisarankul and Assist.
Prof. Kraichat Tantrakarnapa, who worked hard in sharing their expertise and giving
suggestions for the thesis improvement

| would like to present my specia thank to Dr. Poonsup Norramit who
kindly worked as external examiner, the chair for thesis defense, friend who shared
experience and warmly support .

| would like to thank office of the Yaa municipality, the Yala provincial
office, the Yaa public health office, the Satang-Nok health center and office of the
Satang-Nok municipality for their help during data collection. Thanks also go to al the
villagers and staffs of healthcare facilities for their participation in this study.

Finally, I am grateful to my wife, sun and daughter for their warmly
support, care, and love. The usefulness of this thesis, | dedicate to my parents and all
the teachers who have taught me.

Patthanasak Khammaneechan



Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

SOCIAL IMPACT ASSESSMENT OF CENTRAL HEALTHCARE WASTE
INCINERATOR PROJECT IN YALA PROVINCE

PATTHANASAK KHAMMANEECHAN 4738671 TMTM/D
Ph.D. (TROPICAL MEDICINE)

THESIS ADVISORY COMMITTEE: KAMOLNETR OKANURUK, Ph.D.,
PORNCHAI SITHISARANKUL, M.D., Dr.P.H., KRAICHAT TANTRAKARNAPA, Ph.D.

ABSTRACT

The aim of this evaluation research is to assess the social impact of the
healthcare waste (HCW) incinerator project in Yala Province. Primary and secondary
information were gathered. A combination of quantitative and qualitative methods
were used to collect data from 300 villagers living near the project and 127 concerned
healthcare workers based on their voluntary participation. Three rounds of data
collection were done in the local community at baseline, construction and operational
phases, and two rounds of data collection were performed in the healthcare service at
the baseline and operational phases. Descriptive statistics were used to describe the
characteristics of the study population and other variables. Chi-square test, Cochran’s
Q test, Wilcoxon sign rank test, and McNemar test were used to compare two or more
data sets when appropriate. Content analysis was used for qualitative information.

The results showed that the project did not affect villagers’ accessibility to
healthcare service, education, and local water supply, but it significantly impacted
villagers’ health risk perception, road activities, and selection of drinking water. Some
negative expectations such as bad smell, infectious organisms, and danger from car
traffic increased significantly. However, some positive expectations such as job
opportunities from the project, community development, and cleaner environment also
resulted from the project. The community structure tended to change when a group of
waste workers who were employed by the project became new leaders of the
community. Improvement of HCW management in healthcare services was found. A
cost benefit analysis showed that the project provided benefit to both healthcare
services and the project vender.

In conclusion, the central HCW incinerator project induced both positive
and negative social impacts to local villagers. Mitigation measures should be promoted
to protect the health of local communities.
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CHAPTER|
INTRODUCTION

1.1Rationales of the study

Environmental impact assessment (EIA) is a requaer@mbefore the
development projects or activities approval. laiprocess used to identify, predict,
evaluate and manage the environmental impacts. dd\ers all biophysical, social,
health and other relevant effects of the proposegegt before approval decision
made [1]. EIA aims at promoting sustainable develept [1-3]. EIA process includes:
screening, scoping, impact analysis, mitigation angact management, reporting,
approval process and follow up and evaluation [4TA will provide information for
decision-making, impact minimization and mitigatianeasures [1, 4]. Public
involvement is recommended at least two timestaaesof scoping and review of EIA
report [5]. In public involvement, the affected pé® should participate to identify
important or interested environmental and sociglaot issues [8].

In Thailand, the first National Environmental QtalAct (NEQA),
namely the Improvement and Conservation of National Envinental Quality Act
was decreed in 1975. This decree required ten @aésgof development projects or
activities to have EIA [9]. Then in 1992, NEQA deerrequired 22 categories of
development projects or activities to conduct Edoe submitting for approval [9].
However, these 22 categories do not cover all caieg)of development projects [10].

There are two levels of impact assessment requirethailand: initial
environmental evaluation (IEE) and EIA. The progetttat may not cause significant
impact require IEE. If the project might cause gigant impact, full scale EIA is
needed [9]. EIA in Thailand covers four componemgBysical impact or abiotic
resources, biological impact or biotic resourcasnan use values and quality of life
values [11]. The first two components may be groups biophysical impact, while
the last two components could be grouped as sawiphct. At present, EIA in

Thailand covers both biophysical and social impadtsvever, there are limitations of
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social impact data in the EIA report. Most soa@mbrmation in EIA report covered
only socio-demographic data that may not be endogidentify or predict social
impact [10]. Social information for social impacssassment (SIA) should cover
information that might affect community activitie®r example, people’s perception
and daily activities. [12].

The Thai SIA guideline was introduced in 1996 [13his guideline
identifies a list of socio-demographic indicators lbe selected. However, some
approval projects could not be implemented bec#élusdocal communities strongly
opposed [14] The Minister of Natural Resources and Environm@iNRE), then,
appointed a committee to review the entire EIA pascin 2003. One of the solutions
proposed from the committee was that SIA must be gfeEIA. In September 2006,
the Office of Natural Resources and Environmentaliclk and Planning (ONEP)
introduced a new SIA guideline, without a standametedure [15].

The goal of SIA is to provide various stakeholdeith the fullest possible
understanding of the social aspects [16]. SIA cquiovide information for conflict
judgments [17] and promote equity for people [IB]A covers six categories of the
human environment: biophysical and health, cultusatial, political, economic and
psychological systems [19-26]. This study, therefoconducted SIA of central
healthcare waste (HCW) incinerator project in Yplavince. It covered all social
components as well as stages of development préegresent, there was no known
SIA report in Thailand that covers all social issutnerefore, this study would help in
developing SIA scoping and standard process inldimchi

1.2 Objectives

1.2.1General objective
To study social impact assessment of central hesthwaste incinerator

project in Yala province, Thailand.
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1.2.2 Specific objectives
1) Tostudy people’s socio-demographic characteristicspanception

toward healthcare waste and incinerator, and contgnunfrastructure and service

systems

2) To compare social information of baseline, ¢tarcdion and operation
phases.

3) To study healthcare waste management of heaétservices in Yala
province.

4) To compare healthcare waste management ohlcasadt services in
Yala province before and after central healthcaastevincinerator project operation.
5) To study cost-benefit of healthcare waste memagt in Yala province.

1.3 Operational definitions

Social impact refers to the positive and negativenges of people’s social
components in both long-term and short-term.

Social cost benefit analysis refers to the stuflproposal in term of its
total economic costs and total economic benefits.

Healthcare waste (HCW) refers to materials diss@réfom healthcare
activities including toxic substances and/or infae$ agents.

Healthcare waste management refers to processindeshlthcare waste
segregation, collection, storage, transportatiod, disposal.

1.4 Significance of the study
This study is the first full scale of social impassessment in Thailand. It
is a demonstration project for assessing socialastplt provides not only the

appropriate indicators for SIA, but also the precelsconducting SIA.
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CHAPTERIII
LITERATURE REVIEWS

This chapter separates into five parts: envirortaleimpact assessment
(EIA), social impact assessment (SIA), healthcasstes (HCW), waste incinerators

and introduction to Yala central HCW incineratoojerct.

2.1. Environmental Impact Assessment (EIA)

2.1.1 Definition of EIA

ElA is a process to identify, predict, evaluate amahage the biophysical,
social, health and other relevant effects of dgwalent proposals before approval [1-
3].

2.1.2 Elements of the EI A process

EIA is a requirement for development project thaighmh affect the
environment. EIA is a criterian used for internagbfunding agencies in considering
to support particular development project. Diffdragencies may have different EIA
guidelines. The national EIA authority has alsad lai national EIA guideline. A
project funded by an international agency has tovio guideline of that agency.
Others have to follow the national guideline. Thaited Nations Environment

Programme (UNEP) recommends an EIA process flowesain figure 2.1 [5].
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Figure 2.1 Generalized EIA process flowchart of UNEP
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EIA process includes: screening, scoping, impaatyais, mitigation and impact
management, EIA report and review, approval praqdetiew up and evaluation and
public participation [4 -7].

2.1.2.1Screening

Screening is a process to decide requirementl| |®fe
environmental review. Some countries use prescrilstd or criteria for project
screening [5]. The screening criteria vary from oy to country or from agency to
agency [2, 4, 5]. The World Bank has three categofor project screening [3, 27].
Category A, requires EIA, is for projects that puiglly cause significant adverse
environmental impact. Category B is for projectaittimay cause some adverse
environmental impact in lesser degree than catedoryhis category requires an
environmental review or initial environmental eation (IEE). Category C covers
projects that unlikely to have adverse environmleimtgpacts, so they do require
neither EIA nor IEE. The Asian Development Bank @Dand the Japan Bank for
International Cooperation (JBIC) have four categ®rior screening [2, 4]. The first
three categories are similar to those of the WBddk [2, 4, 5]. The fourth category,
financial intermediately (Fl), is for projects thatvolve a credit line through a
financial intermediately or an equity investmentanfinancial intermediately. The
financial intermediately must report the environtaémmanagement system (EMS),
unless all subprojects show insignificant environtakimpact [2, 4].

2.1.2.2 Scoping

Scopings the determination process for issues to be addtce
the information to be collected, and the analysiuired to assess the environmental
impacts of a project. The primary output of scopmghe term of reference (TOR) to
conduct an EIA and to prepare an EIA report or emrental impact statement (EIS)
[4]. Most of EIA authorities in Asia approve TORrfthe EIA, but few funding
agencies prepare their own [4]. TOR preparatidefido the proponent who normally
contracts a team of EIA practitioners (EIA Teamp3¥ITORs are prepared based on
professional judgments [28], and then, submittethéoauthorities or funding agencies
[4, 28].
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2.1.2.3 Impact analysis

A full-scale EIA involves collection of new inforation of
environment and an in-depth analysis of the impdatshis stage, experts in related
fields are required. The full-scale EIA may involdetailed review procedures and
requirements for public consultation. In most casessultants follow the guidelines
developed by the authorities or the internatioredisiance agency [2, 4-5]. These
guidelines specify what should be included. Howgetlee scope of the TOR is often
too broad for the time and money available, and Eports do not always provide an
in-depth analysis of the critical issues [28].

2.1.2.4 Mitigation and Impact Management

The environmental monitoring plan outlines thgeobves of
the monitoring; the specific information to be ealled; the data collection process,
including sampling design; and monitoring progrdmyironmental managemeist a
part of project management responsible for impleaten of mitigation measures
and environmental monitoring. The environmental agament plan outlines
mitigation and other measures undertaken to ensumgliance with environmental
laws and regulations. Mitigation and environmenitapact management propose to
reduce or eliminate adverse impacts, and to pronfetesible environmental
enhancement measures. Compensation and alternatieiques are recommended.
Local or public opinions are also considered. Sdameling agencies specify process
of environmental managements. For example, JBICOZR0[4] guides that
environmental management should cover assigningditutisnal responsibility,
reporting requirement, enforcement capability, @ngduring that adequate resources
are provided in terms of fund, skilled staff, equgnt, and supplementary training.

2.1.2.5 EIA report and review process

EIA reports are generally prepared by EIA pramtiérs. The
guality of EIA reports depend on the practitionerapability, the budget availability,
and the time frame. EIA reports are reviewed byediew agency or a special
committee established to review projects in a gigector. In most cases, a technical
evaluation of the EIA report is made by specialigfs The output of the review is
either a rejection of the project, or an approwgdart outlining terms and conditions

under which the project may proceed. These termdscanditions are attached to any
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license, permission, or certificate issued by tippraval authority. Some funding
agencies, for example, ADB and World Bank use dsger reviewing and evaluating
of EIA reports submitted to them as part of themvieonmental assessment
requirements [2, 3].

2.1.2.6. Approval process or decision-making

The results of an EIA review will be submittedttee agency
responsible for approving the proposed project. &olapproved project, some terms
and conditions may be attached. These terms arditimors define the environmental
protection measures that must be integrated intoopect. The terms and conditions
may also specify environmental monitoring undentaleconjunction with the project.
Disapproval will be returned to the proponent wibme recommendations for
improvement. Then, EIA process has to be conduckg@in followed the
recommendations of the EIA agency [2-3].

2.1.2.7 Follow-up and evaluation

EIA follow-up is required to determine whethereth
environmental protection measures and monitorirgg@am. Further follow-up may
require to assess if the environmental protecticgasures are successful and the
monitoring data have been analyzed and referred-tdlow-up is an important stage,
however, many projects do not carry out [29-30].

2.1.2.8 Public participation

Public participation is required to allow affett@eople to
identify significant environmental and social issy81]. The UNEP recommended
that public participation needs to be carried duteast two times, in scoping and
review stages [5]. An effective EIA process takssues raised by the public into
account in the scoping stage. The public particypatn review stage will help in
addressing issues through appropriate environmeptatection measures [1].
Although most developing countries have no formebuirements for public
participation, the EIA team may consult communityidg the preparation of the EIA
report [32]. Many development projects could notrgaout because they do not

address local needs or are not appropriate to icallation [4].
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2.1.3 Problemsrelated to EIA

Quality of EIA performance depends on many factfmsexample, time
frame, money and quality or experience of EIA ptaxcters [4]. Over the past 25
years, the performance of EIA in developing cowstriespecially in Asia has been
considered as unsatisfactory [33], although sorperts included cost effective EIA
methods and techniques [27, 34-37]. Some EIA perdoice created a negative image
amongst those involved in promoting sustainablesibgment [38], because the use of
inappropriate tools and/or cover on limited compuador sustaining development
system. The weakness of EIA performance includasow in scoping [6, 39, 41, 42],
under standardizing review method [39, 40, 42, kR} of monitoring environmental
management plan [6, 39] or fail to be demonstrafd 44], not involve the local
community in all stages of the process [15, 39,4H], and lack of information on

cumulative impact [42, 45].

2.1.4EIA in Thailand

The first National Environmental Quality Act (NEQAYnown as the
Improvement and Conservation of National EnvirontakQuality Act was decreed in
1975. As a result, the Office of National Enviromted Board (ONEB) was
established. The revised versions were decreed®7® And in 1981 [9, 11]. Since
then, EIA has made some amendments of the acteaadtment of new acts. The
amendments have addressed both the proceduresaimdtitutional structure of EIA.
At present, EIA has been under the EnhancementCamgervation of the National

Environmental Quality Act version 1992 [9, 11].

Under the NEQA 1992, the Ministry of Natural Resmuand Environment has
to prepare and notify category and size of projectactivities for EIA reports. These
notifications need from the National EnvironmeniaBb (NEB). There are 22 types of

projects or activities requiring EIA report.(Taldel) [11].
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Table2.1 Types and sizes of projects or activities requardronmental impact

assessment report in Thailand

Item Types of Projectsor Activities Size
1 Dam or reservoir With storage volume of 100 miilicubic
meter or more or storage surface area of 15
square kilometer or more
2 Irrigation Irrigated area of 80,000 rai (12,800
hectare) or more
3 Highway or road as defined Al projects with equivalence to or above
Highway Act, passing throughthe minimum standard of rural highwaly,
following areas: including road expansion on existing route
(1) Wildlife sanctuary and wildlife
non-hunting area as defined by the
Wildlife Conservation and Protection
Act
(2) National park as defined by the
National Park Act
(3) Watershed area classified as class 2
by the Cabinet Resolution
(4) Mangrove forests designated as the
National Forest Reserve
(5) Coastal area within 50 meters of
high tide level
4 Commercial port With capacity for vessel of 5003 ton
or more
5 Commercial airport All sizes
6 Mass transit system under the Magdl sizes
Transit System and Expressway Act|or
project as the same characteristic| or
mass transit which use rail
7 Coastal land reclamation All sizes
8 All type of projects located in the aregaéll sizes

approved by the Cabinet as class
watershed area

1B
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Table2.1 Types and sizes of projects or activities requaedironmental impact

assessment report for Thailand (gont

Item Typesof Projectsor Activities Size
9 Industries
(1) Petrochemical industry Using raw materials which are
produced from oil refining and/qr
natural gas separation, with production
capacity of 100 ton/day or more
(2) Oil refinery All sizes
(3) Natural gas separation or All sizes
processing
(4) Chlor-alkaline industry Production capacity of each or
requiring sodium chloride (NaC|)combined products of 100 ton/day |or
as raw material for production ¢imore
sodium  carbonate  (NGGO;),
sodium hydroxide (NaOH),
hydrochloric acid, chlorine (@),
sodium hydro-chloride (NaOCI|)
and bleaching powder
(5) Iron and /or steel industry Product capacity of 100 ton/day por
more
(6) Cement industry All sizes
(7) Smelting industry other than | Production capacity of 50 ton/day pr
iron and steel more
(8) Pulp industry Production capacity of 50 ton/day pr
more
10 Pesticide industry producing activeAll sizes
ingredient by chemical process
11 Chemical fertilizer industry using | All sizes
chemical process
12 Central waste treatment plant as | All sizes

defined by the Factory Act
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Table2.1 Types and sizes of projects or activities requaedironmental impact

assessment report for Thailand (gont

tal

a)

C

Item Typesof Projectsor Activities Size
13 Sugar industry
(1) Production of raw sugar, whiteAll sizes
sugar, refined sugar
(2) Producing glucose, dextroseRroduction capacity of 20 ton/day or mor
fructose or the like
14 Industrial estate as defined by the All sizes
Industrial Estate Authority of
Thailand Act or projects with
similar features
15 Thermal power plant Capacity of 10 MW or more
16 Petroleum development
1. Geophysical drilling, exploration | All sizes
and/or production
2. Oil and gas pipeline system All sizes
17 Mining as defined by the Mineral | All sizes
Act
18 Hotel or resort facility 80 Rooms or more
19 Residential building as defined by 80 Rooms or more
the Building Control Act
20 Building in area adjacent to river, With height of 23 meters or more, or to
coastal area, lake or beach or in the | floor area or individual floor area in the
vicinity of the national park or building is 10,000 square meters or mor
historical park
21 Land allocation of residential 0r500 land pots or more or total developed

commercial purpose

area exceed 100 rai (16 hectare)
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Table2.1 Types and sizes of projects or activities requaedironmental impact

assessment report for Thailand (gont

Item Typesof Projectsor Activities Size

22 Hospital which located
1. in area adjacent to river, coastal | 1.With 30 beds or more
area, lake or beach

2.in area other than 1. 2.With 60 beds or more

In Thailand, there are two avenues for the EIAcpss. First, project or
activity requires approval from the Cabinet, sustpeoject or activity of a government
agency or of state enterprises or those privatergmnses to be jointly undertaken with
the official rule and regulation. Second, projeciotivity that does not need Cabinet

approval, for example, private sector project divey [46].

The review process of EIA in Thailand will take abd’5 days. The
Environmental Impact Evaluation Bureau (EIEB) exa@si the EIA report submitted
within 15 days. In this stage, the report will bemined whether it is duly made and
completed or not. Then, the EIEB makes prelimirayment on EIA report within
15 days. After that the EIA report together witle tpreliminary comment will be
reviewed and made decision by the Expert Review 1@ii@e within 45 days. This
Committee consists of experts from various reladestiplines and representatives
from the authority legally competent to grant pession. If the report is approved, the
permitting agency shall grant the permit for thejgct with condition of mitigation
measure and monitoring program. If the report isapproved, the proponent has to
revise the report and resubmit to the Committeee Tommittee will review the
revised report within 30 days after resubmissidi.[1

Many development projects in Thailand faced diffiguwith social-
environmental conflicts, for example, the projeaft$?’ak Moon Dam, Hin Krud power
plant, and Thailand-Malaysia pipeline [13]. Moreovmany EIA reports have been
criticized on their quality. Problems of EIA in Titend are similar to those in

developing countries [4, 10], for instance havirggraw scopes, especially the social
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and health factors, cumulative effects and indiedfeicts on systems and communities

outside the project.

2.2. Social impact assessment (SIA)

2.2.1 Definitions of social impact and SIA

SIA is a process or tool to assess social impakt4Z, 48]. Social impact
is defined as all social and cultural consequerioepeople for example, people’s
demographic and socio-economic characteristicsnnealue, belief and perception [6,
20].

2.2.2 Theoriesrelated to SIA

SIA and impact assessment (IA) in general may hweldped along with
planning theory [49], especially the pragmatic plag theory and rational-
comprehensive (R-C) [49-51].

2.2.2.1 Pragmatic planning theory

Lawrence (2000) [49] described that theory in SBveloped
from experience of researchers who analyzed, difihe policy and observed it in
practice. It has been developed as a tool to beé fasehe planning of projects, plans,
programs and policies.

This theory accepts social values as an importamt pf
decision making [50]. The theory implies that plexgntaken place within a short time
frame with limitation of financial and human resces. Complex problems are
brought down to a scale that can be solved. Thel@ms in the process are solved by
comparing past decision to the current situationsing experience as a measure of a
plan’s potential to solve a new problem. Lawreif2@00) [49] noted that impact
assessment close to pragmatic planning theory ghrothe introduction of
streamlining, harmonization, procedural integratiand scoping. However, based on
this theory, skilled practice and experiences @npker are needed to negotiate and
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adopt social values. Skills in qualitative analyarsl participatory approach are also
needed.

2.2.2.2 Rational — Comprehensive Planning Theory

Rational — comprehensive (R — C) planning aimsd® all the
information available or necessary in order to dgve®ne plan that can be used in a
long term. The monitoring step is necessary to ensuat the plan is working, but
logically (and ideally), a planner working with shapproach will assume that major
changes will not have to be made to the plan thratggcompletion. R — C planning
begin with taking all the parts of a particularusition, then formulating a plan that
could address all of those parts in an expected wayld generate ideal plans for that
situation [51]. Therefore, planning requires a hieyel of knowledge about each topic,
and the technological ability to use it [52]. Asesult, quantitative analysis is often a
central element of analysis [53].

R — C planning should be accomplished by wekddsthed
steps [51, 54]. These steps are used in varmopadt assessments.

1. Identify or define the problem;

2. Establish goal and objective;
3. Collect background data;

4. ldentify alternative means to achieve the gwal objective,

and means to assess each alternative;
5. Assess each alternative;
6. Select the preferred alternative;
7. Implement the plan; and
8. Monitor, evaluate and revise the plan.
R-C planning is based on following assumptioris &]:

1. People behave rationally: they can identifg aank goal,
value, and objective and can make consistent aeclsased on systematic collection

and analysis necessary data;
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2. Assumes perfect information: the informatignaffordable

and available;
3. All information exist as unbiased and valusjes

4. Events will occur in a rational-deductive seqeeemo need
for political strategy, and unforeseen events bgeaall events have been accounted

for.

2.2.3 SIA methods

Methods used to collect data for SIA are not ddf¢ from other social
science study. SIA investigators may use the falgwdata collection methods and
combine some of them as appropriate [55-56]; amealgtakeholder, develop
community or social profiles, set up community adtetions and community
participation process, conduct focus group disamssinterview informally or in-
depthed, analyze secondary data, conduct socigeyguand visit site and observe

activities and environment related to the project.

2.2.4 SIA techniques

Techniques used in the study of SIA are not diffefeom other social
studies but SIA will focus on social impacts of thevelopment intervention. There
are some techniques often used in SIA study [55-57]

2.2.4.1 Descriptive matrices

Descriptive matrices refer to tables or charts smarizes
the costs and/or benefits, usually, qualitativene[58]. This approach is simple and
easily understood, it requires basis for categbpositive and negative aspects of the
proposal.

2.2.4.2 Cost-benefit analysis (CBA)

This is a well known and used economic techniqusgied to
allow the expected costs and benefits to be weighgdn monetary terms. This
analysis also can compare the net costs or berméfidifferent projects or scenarios.
For any particular proposal, benefit should exceest to be justified. It's alternative

proposals are compared, the one with highest rmegfibeshould be favored. CBA is a
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straightforward technique, but it requires manyuagstions to allow monetary values
to be assigned. Some of these assumptions mayn@weersial. Time frames used to
assess costs and benefits may be short, and mypnethres assigned may not
adequately reflect values held by people in difiereommunity sectors. Estimating
cost or benefits of non-market goods or serviceg reguire specialized economic
valuation techniques [55, 59].

2.2.4.3 Cost-effectiveness analysis (CEA)

This technique is closely related to cost-benefitlgsis. It
focuses on identifying the most cost-effective jmsgd for achieving a pre-designed
outcome. It should be applied for project desigrtsiit focuses on design. It requires
a carefully specified outcome or objective. Foridig on its outcome, agreement
from stakeholders is needed and consultation magdpaired. This technique design
may become a complex if the programs have moredharobjective [55].

2.2.4.4 Multi-criteria analyses (MCA)

SIA often requires a set of alternative proposalsdentified
aspects of proposals. This analysis can produae $opeach criterion and an overall
ranking of proposals, but does not attempt to pohetary value on the cost or benefit.
MCA can identify how stakeholders view the alteivied and which aspects of
alternatives they agree [55]. Therefore, this asialis a good stakeholder involvement
tool. By involving stakeholders and clarifying judgnt criteria, it can make decision
more transparent. The results of the analysis @mriesented in impact or effect
summary table. Coakes (1997) [56] provides a nauiteria analysis table showing a
set of characteristics of town dependent on ndtvest logging that could be used to

evaluate the social impacts for restriction area.
2.2.4.5 Social indicators

Indicators may rely on primary or secondary datats Sof
indicators or indicator frameworks are used for MAA designing indicators for
measuring the effectiveness of the implementatibmlevelopment proposals, both
gualitative and quantitative information should ta&en [60-61]. However, certain

topics, particularly in the field of social perfoamce measurement, quantitative data
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may be difficult to get [62]. Therefore, qualitativmeasurement has to be relied on
[60].

Social indicators have both strength and weakf@2s3].

Social indicators allow for systematic comparis@noas spatial units and over time.
They can provide a concise description of socioenoa conditions, such as the
proportion of people below the poverty line [62h€l are easily accessible, and can
be interpreted by non-experts. Social indicatoeswmeful in policy analysis, decision-
making and program evaluation. Some weaknessescidl sndicators include: they
depend on secondary information, they are oftenawailable at levels or periods
useful to decision-makers [63].

The key characteristics and variables that arenoforrelated

with adverse social impact of development proposalde [64]:

=

lifestyle impact— on the way people behave and relate to family and

friend on a day-to-day basis;

2. cultural impact— on shared custom, obligation, value, language,
religious belief and other elements which make@as@r ethnic group
distinct;

3. community impact on infrastructure, service, voluntary organizatio
activity network and cohesion;

4. quality of life impact— on sense of place, aesthetic and heritage,

perception of belonging, security and livabilityydaaspiration for the

future; and

o

health impact on mental, physical and social well-being

2.2.4.6 Scenario planning

This technique provides information in differentusitions of
the project. The scenario should be presentedatelblders to evaluate the reaction
[65]. Scenario planning can engage the interestaifeholder and broaden the range
of stakeholders represented in community consaltabr participation process. Some
advantages are that it explores uncertainty sudiogn the project, engages
stakeholders in the planning and monitoring pracdsswever, the providing

information by this technique is suitable for ugglahplementation project.
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2.2.4.7 Social judgment

Social judgment technique allows respondents dminate
their important dimension or attribute of a progpsate the proposal as positive or
negative on the dimension, and rate the importaricgach dimension in relation to
others [66]. From this rating, scores can be dwed for each dimension, normalized,
and combined to produce an overall value for batst @and benefit of the proposal.
Cost can be subtracted from benefit to produceildyuscore for each respondent.
These scores can then be aggregated and compaosd eespondents. This technique
has some advantages that it involves stakeholdexsamine relevant issues, enhances
local learning and management skills and providdiable information for decision-
making. However, they are time consuming and tenketdominated and misused by
stakeholders.

2.2.4.8 Geographical and spatial techniques

These techniqgues depend on access to seconddsy da
aggregated in ways appropriate to assessing impapeticular proposals. Spatial of
distribution of social impact may be a key decidionpolitician or decision maker [67,
68]. In these techniques, direct towards identdysocially meaningful geographical
boundaries rather than accepting pre-existing aditnative boundaries developed for
other purposes. These pre-existing boundaries roaynatch with community place
attachments or everyday behavior patterns. Afteralg meaningful boundaries are
developed, they can serve as the basis for fudpatial analysis of socio-economic
data relevant to the proposal.

2.2.4.9 Applied models for SIA

Some social sciences models have been applie8If0[69],
for example, community response model, social argdilon model and community
organization model. These models may be used &s fimosocial impact description
and social change process. Some advantages aréhésat provide basis to assess
impact of project, help in prioritizing which issu¢o be investigated in more detalil.
Some disadvantages are that stakeholders miglgrdesavith determining factors and
the SIA can easily become over complex if scalaabilvities is large.

This study will use a combination of social indmat cost-

benefit analysis, geographical and spatial, anthbpalgment techniques. The social
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indicator is suitable for comparing information different time. The cost-benefit
analysis is applicable in identifying cost and déraf the project in monetary term.
For social judgment technique, it will help in protimg stakeholders to examine
relevant issues, enhancing local learning and nemagt skills. Areas might be
impacted will be scoped by geographical and sptcinique.

2.2.5 SIA process
There are many different descriptions of the SlAcgess [15, 70-73] but
have the same elements. Typically, SIA processhés 10 steps produced by the
InterorganizationalCommittee on Guidelines and Principles for Socialpact
Assessment (ICGPSIA), [20].
1. Public involvement: identify and involve all eotially affected people.
2. Ildentification of alternatives: describe the geed action and reasonable
alternatives.
3. Profile baseline conditions: equal to EIA baselstudy.
4. Scoping: identify the type of expected socigbatis.
5. Projection of estimated effects: determine pbédanpacts, including direct,
indirect, and cumulative impacts
6. Prediction of responses to impacts: determine ithportance of the
identified impacts
7. Changes in alternatives
8. Mitigation: through avoidance, minimization @nepensation measures.
9. Monitoring: identify deviations and any importamanticipated impacts.
10. Audit: not just predictions review, but alswiesv of the whole procedure
of SIA.

2.2.6 Applications of SIA

SIA could promote more democratic process by enguequity and
transparency in decision-making, if incorporatecaldknowledge. It could be used as
a tool to identify social environmental impacts addfine impact prevention,
mitigation measures and monitoring. SIA procesddacbe applied to a wide range of

interventions. It was implicit that social and binygical impacts were interconnected.
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SIA could support social sustainability and finadlypported more sustainable world
[13, 74].

SIA could help project planners to evaluate sg&etability and
willingness to adjust to project as well as to iifgnbeforehand different problems
and interests [75]. The use of SIA in advance l&riogt the significance of the project
as well as identifies the possibilities to mitig#te possible future disadvantages [76-
78]. With SIA, planners were able to foresee amaicbut the effects that would affect
the developing areas and inhabitants’ way of [ff@][ Additionally, it could give ways
to take into account and arbitrate possible futoeflicts [16]. SIA brought as well

the aspects of equity to the project evaluation.

2.2.7 SIA limitations

SIA are not widely applied when compared to EIA ]J[7Business
professional and decision maker did not considérr8ports because the reports were
difficult to understand by non-social scientist8][7Even though SIA is a particular
advantageous tool to identify social environmenpaet of the proposed projects, it
still needs more studies or developments for thetradvantage of human populations
[69].

2.2.8 Research related to SIA

There are small amount of SIA published articleemwlkompare to those
of EIA. Other practitioners inferred SIA in term sdcio-economic impact assessment
[80-81]. Some publications related to SIA are d®ies:

Scott [76] applied a participatory method to asssocial impact of marine
waste disposal project in Southern Kwazulu-Natapbiting the community structure,
nature of conflict and a set of parameters to eneqgual opportunity in the process.
He found that more participants accepted local kedge and qualitative information.
However, it was found that this participatory metheas quite long and expensive
process, and difficult to control all representatikom various groups of stakeholders.

Davies et. al.[82] used a questionnaire to stutiude and action toward
waste management in Ireland. The study covered b608eholds, it was found that

86% of respondents concerned about environmentadliton. It was found that
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factors affected waste management behaviors of emmlders were multiple and
intertwined, and to change people’s behavior wasanaasy task.

Lima and Marques [77] assessed psychological itspaicthe solid waste
incinerator in the North of Portugal. A longitudirstudy had been conducted during
1977-2004. Two groups of respondents were dividesked on the distance from the
incinerator. The study group was respondents rddatefrom the incinerator not more
than two kilometers radius, and the control grogs whose who lived farther than two
kilometers. They found that distance from incinerand risk perception were good
predictors for psychological impact.

Glasson [83] reviewed a longitudinal research foeonitoring of the
Sizewell B nuclear power station in the UK. Theuits showed that economic
impacts which firstly being considered as benefigrapacts was turned to the
opposite way because the developers brought their @onstruction workforce. A
major influx of immigrants to the area impacteddbaccommodation market and
local service. Crime was also a predominant probtethe local community.

Lavallee and Andre [84] reviewed social impacidatup from the past
25 years of EIA practice, they found that only 7o%social impacts recommended in
the EIA were implemented. They concluded that ddompact follow-up was very
limited because the public administration did naiviide legal framework, supervise
and encourage the implementation.

Petajarvi [78] conducted a socioeconomic followstpdy in Finland on a
project of road and bridge construction from thépaluoto Island to the mainland.
The results showed that, during operation periograge daily road traffic was
predominantly increased; rate of population groldl been more than double but the
number of jobs was slightly decreased becausermhusirial enterprise closed down.

A practice of environmental and social impact asseent in Bangladesh
was demonstrated by Momtaz [85], using a case otilkdiJessore drainage
rehabilitation project. Varied methods were adoptedoredict impacts: rapid rural
appraisal, community participation and multi-crideranalysis technique. It was
reported that SIA was possible to conduct as agfagiA. Community opinions and

values collected through SIA significantly influettcthe outcome of the process.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Tropical Medicine?3

Edelstein [86] demonstrated a psychosocial impa€t proposed
environmentally hazardous facilities. Multimethadsre designed to collect data were
six focus group discussions, 30 community residéemgsrviews, and 10% random
sample of community’s residents surveys via phadrtee results showed that 70%
expected future harm from the waste facility, 73%icated that the plant threat their
well-being and 80% believed water was likely to bentaminated. However,
psychosocial impact was inconclusive.

Taylor et al. [16] applied SIA for supporting dgioin on a proposal to
build a large shopping centre on a Greenfield aitdpper Hutt, New Zealand. In that
study, SIA scoping based on various sources ofamédion: a site visit, key-informant
interview and review of background document. MUétimethods for data collection
were designed: telephone interview, in-depth inesvy related secondary data
collection. The study was well-defined impacts lba $ocial and economic well-being
of the community, whereas the project developer hatl produced an adequate
assessment. Conflicts occurred between developkitten opponents. Based on the
SIA existing data, the court subsequently ruledtbeatproposed project.

Lane et al. [17] demonstrated the role of SIA msalution of an
environmental conflict due to a proposal to expioiheral wealth in Australia. There
were three methods used: a strategic perspectialysas (SPA) for qualitative data
exploration, a standard SIA technique for quantiéatdata prediction, and a
community response model for understanding of comiynstructure and process. It
was found that there were some impacts on culpsy;hological, health and social of
Aborigines and Jawoyn. Local economic developmmeay be disappointed because
the mine was unlikely to provide high level of emyghent or related development
opportunity. Based on this SIA data, the proposegept was not approved. However,
it was found that a combination of SIA methods wassible and better in
understanding complexity of the society.
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2.3. Healthcare wastes (HCW)

2.3.1 Characteristicsof HCW

HCW includes discarded materials from healthcat&ities on human or
animal [87]. It includes both biological and norloigical healthcare wastes. About
85% of these are non-hazardous wastes, 10% amdimfe wastes, and 5% are non-
infectious but hazardous wastes [88-89]. Infedtiovastes are produced from
diagnosis, monitoring and preventive, curative altigtive activities in the field of the
veterinary and medicine. Infectious waste alsoudetl those of the biological
production or testing. Some toxic substances, fgamgle, discarded drugs,
radioactive materials, antineoplastics etc., whiehy not be contaminated with blood
and its derivatives, tissues, tissue fluids or etegror wastes from infection isolation

wards are included in hazardous wastes.

2.3.2 Health hazardsrelated to HCW

HCW represents only a small part of total wastes,itois a focal point of
public concern because of ethical question andcime risks [90]. It has been
estimated that there were about 5.2 millions deétlaste related diseases around the
world [90]. WHO [87] summarized public health risk of healtlecevastes as:

1) It is possible to contaminate drinking watespecially when source of
drinking water system comes from surface water.

2) Non-biodegradable antibiotics, antineoplastiasad disinfectants
disposed into the sewage system may Kkill bactegicessary for the treatment of
sewage. Furthermore, when these chemicals flush@dwater resource, they may
damage aquatic life or contaminate drinking water.

3) Burning of waste at low temperature or in omemtainer distributes
toxic pollutants (e.g. dioxin) into the air.

4) Carcinogenic waste such as heavy metals, claénsiclvents and
preservatives pose serious human health risksmigtto workers but to the public as

well.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Tropical Medicine?%

2.3.3HCW in Thailand

The Department of Pollution Control reported thafectious waste
generated in Thailand in 2001 were about 15,308 tomd in 2002 were increased up
to 16,000 tons. There are about 2400 clinics ancerti@n 1,400 hospitals in 2002. Of
these, only 17 percents dispose their infectiousteg by Local Administrative
Organization (LAO) service. Most hospitals use @a-scinerators. In Thailand, there
are 880 hospitals under the control of the MinistiyPublic Health and most hospitals
have their own incinerators. Unfortunately, onlyiB2inerators (2.5%) operated with
full function. Most hospital incinerators (89.0%)omk but they are often broken,
operated incorrectly, and/or lack pollution contrequipment. Some hospital
incinerators (7.5%) are closed because of non-fomend receiving complaints from
surrounding populations. Nowadays, hazardous wiasge priority of environmental
health issue of Thailand [91].

2.4 Wasteincinerators

Incinerator is a tool to transfer combustible saoligistes into energy, gases
and ashes. Solid waste incineration has playedngortant role in solving the
problem of scarcity of available land for municigallid waste (MSW) landfills [92].
Incineration is considered as method of choicarfost infectious wastes management
[88]. The incineration is a high temperature dryidation process that reduces
organics and combustible wastes to inorganic oonmaustible matters. Solid waste

incineration results in very significant reductioiwaste volume and weight.

2.4.1 Incineration Advantages

Incineration is an efficient way to reduce wastdume and demand for
landfill space. Incineration plants can be locatddse to the center of waste
generation, thus reducing the cost of waste tramapan. Using the ash from MSW
incinerators with environmentally appropriate comstion not only provides a low
cost aggregate but also reduces the need for laoabacity. Energy can be recovered

for heat or power consumption. Incineration prosidde best way to eliminate
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methane gas emissions from waste management pescésgthermore, energy from
waste projects provides a substitute for fossil éaenbustion. It can be used to reduce

original volume of combustibles by 80 to 95 persd@2].

2.4.2 Incineration Disadvantages

An incineration plant involves heavy investmentd &igh operating costs
and requires both local and foreign currency thhowg its operation [88]. Not all
kinds of wastes are appropriate to be burned. Bheposition of waste in developing
countries is often questionable in terms of itstahility for auto-combustion. The
complexity of an incineration plant requires skdllstaff. Pollutions may occur when

incinerator is handled inappropriately [87].

2.4.3 Social concern about waste incinerator

Anti-incineration movements have been studied irmmge of different
locations with different perspectives [93]. Theamples are anti-incineration
networks and on the nature of campaigning disceumshile the struggle over

incineration are occurred [93-96].

2.5. YalaHCW incinerator project description
Inception of central HCW management in the threedéred provinces,

Yala, Pattani and Narathiwat, occurred after fiearg operated of the Hat Yai central
HCW incinerator. There were many HCW from varioosrses in the lower southern
region going to Hat Yai central HCW incineratorvé&iyears after operation, capacity
of the Hat Yai central HCW incinerator was not eglotio support HCW management
in the region. The other HCW incinerators have bemmsidered for more appropriate
share and distribution, and the three-borderedipceg have been prioritized. There
were three choices for project site; 1) rehabibmmtof unused hazardous waste
incinerator at Pattani industrial area, 2) new plesigned at Ma Yoa district, Pattani

and 3) new plant designed in Yala. The first twoicks have been strongly opposed
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while the third choice is feasible because the tplail be on the land of Yala
municipality and far from the community. Time framof the project were as follows:
- Planning stage, in 2004, contact funding agenciég EIA was
then conducted and approved

- Approval stage, in 2005, the project was approvgdfibancial

agency in November 2005
- March 2006, a workshop was conducted for notif\gtakeholders
- August 2006, selected project constructor
- August 2006-March 2007, land clearance for progecistruction
- March — July 2007, project construction
- July 2007, operational testing
- July 2007, started operation of the project

The Satang-Nok subdistrict, Mueng district was «elé for project
setting. It is about 10 kilometers from Mueng Yailanicipality. This project planned
to support the three southern bordered provinceda(YPattani, and Narathiwat) in
healthcare waste (HCW) disposal. A survey in 2006nd that average of HCW
generated in these provinces was one ton/day. Witho kilometers from the site,
there are two villages having 250 households, 258@ples. The two villages that
closed to the project plant have been settled forenthan 50 years. Most of the
villagers are farmers for rubber plantation, fithard and rice field.

In the waste management process of the plant, sseweehicle will be
weighted, and then all waste with its containers @e carried into the storage room
with temperature below 10 degree Celsius. Workatkcarry waste in the storage
room to the incinerator. An automatic machine Wwél used for waste feeding into the
first chamber. The waste container will be broughthe washed room by workers. All

vehicles will also be washed in this area. (Figu®.
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Figure 2.2 Waste management process for Yala HCW incine &t
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For incinerator specifications, a Swedish techgglaotary kiln has been
used. Its capacity is 6 tons/day. There are twaondteais for burning processes. A first
chamber is automatically rotated during its workfng more completion of burning.
Temperatures in this process range from 850-12QfedeCelsius. The optimum
operation is at 1100 degree Celsius. The secoraember will be operated at 1000 -
1200 degree Celsius, with 2 seconds of retentior.tiHeating and emission gases
will be cooled down and treated with wet scrubbgygtem before releasing to the
environment.

The EIA report was reviewed. Most data in the Edfort generated from
secondary data. The report focused on advantagdsi@fig Yala and improvement of
HCW management system in the region. Data in ga@uality of life was reported in
only districted and provincial levels. Sub-distedt data was not available. Some
potential adverse impacts showed in the report wepacts from wastewater to land

and underground water, increase in average dal§idr impacts from incinerator
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emission gases, heat and particulate matters aogpational health risk of waste
workers and labors during construction.

For mitigation measure and management, a wastew@atment plant
(aeration ponds) was constructed, and periodiadiBcked for quality of discharged
water. Incinerator emissions would be annually &krdcfor air quality, and emission
control equipments would be annually checked. Wasgbekers, including vehicle
drivers would be trained and provided suitable geat protective equipments. A
concrete road to the plant was constructed. Coratida of health and living
condition of workers during plant construction wedso recommended. However, it
could be concluded that the EIA report lacked afi@ampact data, for example, data
of villages nearby the plant were not availablef-$itt impacts were also not
identified.
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CHAPTER 11
MATERIALSAND METHODS

3.1 Study design

This study is an evaluation research. Data for itmn-sBnpacts were
collected three times: pre-construction or baseloastruction and operation phases.
Data related to off-site impact were gathered twwoes: pre-construction and
operation phases.

3.2 Study setting

The study covered all 372 households located wiilie kilometers radius
of the Yala central HCW incinerator plant nameédan Prama and Ban Nibong-baru
at Satang-Nork Subdistrict, Maueng District, Bark&eiango, Wangphya Sub-district,
Raman District, Yala Province and Ban Tontamsaoadfbm Subdistrict, Yarang
District, Pattani Province. For off-site impact] ak2-healthcare services, such as
hospital, health center, primary care unit, medalic, dental clinic, veterinarian

clinic in Yala province were recruited.

3.3 Study population

The populations in this study were divided into tgroups: on-site group

and off-site group.

3.3.10n-sitegroup

Households in five kilometers radius of the HCWimecator plant were
asked to participate in the study. Inclusion cigevere: 1) living in Ban Prama or Ban
Nibongbaru or Ban Bukaelango or Ban Tontamsao, éihgo head of family or

representative who was 18 years old or above, dtay¢he community at least six



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Tropical MedicineB1

months, 3) willing to participate in the study. Hxsion criteria were: 1) not willing to

participate, 2) unable to communicate with therwtaver.

3.3.2 Off-site group
Health officials and private clinical owners or regentatives were invited to
participate in the study. Inclusion criteria wefg:working in healthcare services in
target area, 2) Responsible for healthcare wastegament, 3) willing to participate
in the study. Exclusion criteria were: 1) not willi to participate, 2) unable to

communicate with the interviewer.

3.4 Sample size determination

3.4.1 Samplesizefor studying on-site impacts
All households within five kilometers radius dietHCW incinerator plant

were recruited.

3.4.1 Samplesizefor studying off-site impact
All healthcare providers whose work related to HGiénagement and

private clinical owners or representatives weret@d/to enroll in the study.

3.5 Methods

The study gathered both primary and secondary data

3.5.1 Primary data
This study employed a combination of structurddriview, in-depth
interview, observation and informal interview intigaring information.
3.5.1.1 On-site
3.5.1.1.1 Structured interview was used to cblle

data from the head of family or representative.
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3.5.1.1.2 In-depth interview was employed to
collect information from community leaders.

3.5.1.1.3 Observation and informal interviewre
used to gather information on business activiti@sgd use pattern, traffic to the plant
and surrounding areas, construction process andti@s, operational process and

activities.

3.5.1.2 Off-site

Primary data was collected from healthcare warlerprivate
clinical owners or representatives. Data collectetudes: methods and cost related
to HCW storage, collection, transportation, dispogad opinion toward HCW
management.

3.5.1.3 Focus group discussion

The focus group discussion was conducted in Né»ezr2008
by using study results of local community part aelhted data as the framework for
discussion. The stakeholders enrolled in the foinotude: community leader, primary
healthcare volunteers, affected people, local heatficial, local government staff,
waste worker, teacher, religion leader and intecesperson. There were 12

stakeholders patrticipated in the focus group dsiomsand 46 observers.

3.5.2 Secondary data

Secondary data were collected from various sounmsding:

1) Health center data bank: data collected werenbaus and
characteristics of population, sources of watepsymumbers of community leaders,
for example.

2) Local government: data related to capacity dedelopment of roads,
power and water supply in the communities were eyaith

3) Community school: numbers and names of edutatimstitutions,
capacity and number of current students were deltec

4) Project proponent. data collected including Eypes’ data both

outside and inside the construction villages, ddtelectricity consumption, fuel and
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water used, investment of incinerator preparatiod aonstruction, cost of HCW
collection, transportation, storage and incinergtfor example.

5) Healthcare service: cost of HCW segregatiooyagie, collection,
transportation and disposal, and opinion towardretur HCW management were

gathered.

3.6 Instrument

3.6.1 Questionnaire | was used for collecting datafamily level
(Appendix A). It was divided into five parts.

Part 1: included participants’ socio-demographaracteristics, such as,
age, sex, educational level and occupation.

Part 2: covered accessibility to community infrastures and services, for
example, healthcare services, transportation, $cdaoaking water and water supply
etc.

Part 3. covered respondents’ expectation from H@W incinerator
project, both positive and negative.

Part 4: included respondents’ perception of heaishk, for instance,
perception toward risk of HCW, noise, unusual odarpollution, contaminated water,
contaminated foods and traffic.

Part 5: covered other problems and recommendateated to the project.

3.6.2 Questionnaire Il was used to collect dateheslthcare services
(Appendix B). The questionnaire covered socio-dempigic characteristics of
respondents, current method of HCW segregatiomagéo collection and disposal,

cost of HCW management, and opinion toward HCW mameent, for example.

3.6.3 In-depth interview guide was used to inwicommunity leaders
(Appendix C). Topics interviewed were opinion todiathe incinerator project,
villager migration pattern and cause, communityaoigation, local tradition and

practice, expected impact on land and housing.
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3.6.4 Validity and reliability of instruments

Questionnaire | was pre-tested with 30 peoplengivhearby Khok-Phoe
Hospital waste incinerator, Pattani Province in &taR006. Then, the questionnaire
was modified according to the result of the pre-t€ke reliability of the questionnaire
was computed using coefficients of Cronbach’s alf$4. The alpha score was
0.7391.

Questionnaire Il was pre-tested with 16 healtliciads in hospital and

health centers in Khok-Phoe District, Pattani Pnogj and the modification was made.

3.7. Data analysis

3.7.1 Descriptive statistics

The descriptive statistics, for example, frequermsrcentage, mean and
standard deviation were used to describe resposidgmdracteristics, public services,
road activities, religion activities, expectatiomwiard the project, health risk
perception toward the project, experience relatei€W incinerator project, HCW
management and costs in healthcare services.

Scores of health risk perception were separatedditevels as follows:

Scores Levels of perception
< 60.00% Low

60.00 % to 79.99 % Moderate

80.00% and above High

3.7.2 Inferential statistics
3.7.2.1 Chi-square test was used to compare tmaaps of
nominal scale variables that did not match or ditl nepeated measure, for example,
accessibility to healthcare service, accessibitdywater, road activities, religion

activities, category of risk perceptions.
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3.7.2.2 Chi-square test or Fisher’'s exact testewssed to
compare two groups of nominal scale variables dithinot match or did not repeated
measures, for example, characteristics of heakhcsgrvices’ informer, HCW
managements, Opinions toward HCW managements.nditoen, Fisher’'s exact test
was used instead of Chi-square test when at |€86td expected values in chi-square
table were less than five.

3.7.2.3 Cochran’ Q test was used to compare tgreeps of
nominal scale repeated measures variables, for gramexpectation to the HCW
incinerator project, opinions related to religiatigities, road activities, Yala hospital,
and Satang Nok health center.

3.7.2.4 McNemar test was used to compare two pgraaf
nominal scale repeated measure variables, for eeaneppectation to the HCW
incinerator project, opinions related to religiartigities, road activities, Yala hospital,
and Satang-Nork health center.

3.7.2.5 Wilcoxon signed rank test was used to paom two
groups of interval scale repeated measure variathes presented no normal
distribution, for example, costs of HCW management.

3.8. Traffic volume analysis

Traffic volume study followed the guideline of tBeireau of maintenance
and traffic safety, Department of Rural Roads [9B&n Prama’s main road was
observed at the same period of community data ci@ie In each phase, traffic
volume manual counts were performed on Sunday,dayeand Thursday for a week.
Times of vehicle count in a day were between 8.0@-%.m. and between 2.00-3.00
p.m. Data of vehicles gathered were used to estimamber of vehicles per day.
Then, average daily traffic (ADT) was estimatedeTADT was presented as humber
of vehicle per day, and passenger car unit (PCUppg. According to the Bureau of
Maintenance and Traffic Safety [98], the vehiclesrevclassified into four categories,
bicycle, motorcycle, vehicle with four wheels, arghicle with six wheels and above.
For estimating PCU from the classified vehicles,dgline of the Bureau of
Maintenance and Traffic Safety [98] was used ads\id:
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Types of vehicle PCU
Bicycle 1/5
Motorcycle 1/3
Vehicle with four wheels 1
Vehicle with six wheels and above 2

3.9. Cost-benefit analysis

The cost benefit analysi{CBA) methods followed the European
Commission guide to cost—benefit analysis of inwestt projects [99]. Cost and
benefit presented on an annual basis. Two scenaos used; baseline phase and
operation phase. Costs and benefits of HCW managilewere analyzed separately

for each group of healthcare services as welllag@lips of the services.

3.9.1 Costs and benefitsused for healthcar e services

3.9.1.1 Hospital

Costs used for an analysis covered labor cosratipn and
maintenance cost, and impact cost from incinerstieek emission, such as, healthcare
cost of local population illness, income loss ofcdb population illness, and
environmental damage cost. The benefit estimateoh fsaving healthcare cost and
income loss from using on-site incineration. Fomso hospitals, using on-site
incineration was benefited from saving cost of $ifé transportation and disposal.
Off-site incineration could benefit in saving wangi hour of waste worker. Benefit
was also occurred from saving environmental danfiige using incinerator equipped
with emission control technology, such as, centraherator.

3.9.1.2 Health center

Costs of HCW management in health centers covkxeor
cost, operation and maintenance cost, impact dosis using open burning, and
impact costs from open dumping. For open burnimgaict costs covered healthcare
cost of local population illness, income loss frionoal population illness, and cost of

environmental damage from pollution emission. Intgasts from open dumping also
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covered healthcare cost of local population illn@ssome loss from local population
illness and cost of environmental damage from pioku

Benefits of HCW management in health centersuohed
benefits of local population in saving healthcacstcand income loss from illness
when some health center transferred HCW to hospiastead of using open burning
or open dumping. Transferring HCW to hospital fantal incineration could
minimize air pollution and benefit in saving envirental damage. In case of using
open burning, it could benefit in saving off-sitarisportation and disposal cost.

3.9.1.3 Clinic

Costs of HCW management in clinics included labost,
operation and maintenance cost, healthcare cdstalf population illness from using
open burning and dumping to dispose HCW, incoms tifslocal population illness
from using open burning and dumping to dispose HQ&t of environmental
damage from pollutions of open burning and dumpifay. benefits, using methods of
transferring HCW to hospital for incineration oring central incineration directly
could benefit for local population in saving healire cost and income loss from
illness of open burning or dumping. Transferring WCto hospital for central
incineration or using central incineration directiguld minimize air pollution and

benefit in saving environmental damage.

3.9.2 Costs and benefitsused for Yala central HCW incinerator

Although the incinerator and vehicle in the projesceived a non-profit
funding, this study analyzed two scenarios with amiihout investment cost.
Operation costs covered costs of labor, electrioigter supply, incinerator fuel,
waste vehicle fuel, maintenance of incinerator a&edlicle, and worker protective
equipment and training. Benefit of the incineratas income from HCW
transportation and disposal service.

3.9.3 Benefit-cost ratio calculation
Benefit-cost ratio was net benefit divided by oest of the same scenario.
Net cost was a summation of all costs within thmesgeriod. For net benefit, a

summation of all benefit occurred at that perioddane.
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3.9.4 Methods of costs estimation
3.9.4.1 Labor cost
Labor cost estimated from waste worker income paur,

working day in a year, and working hour relatedH©W per day.

3.9.4.2 On-site management cost

Costs covered red bag, bin, cart, storage roatergents and
disinfectants, personal protective equipmentsf $taining, on-site incineration and
ash disposal. The costs of on-site incineration astddisposal were for the hospitals
used on-site incinerator.

3.9.4.3 Off-site management cost

Management cost covered costs of HCW transportagind
incineration at the off-site incinerator.

3.9.4.4 Healthcare related cost of local popaoiatilness

Healthcare cost covered medical related and piategtion cost.
Medical related cost calculated from the studyhef Health System Research Institute.
Data of the Pattani Hospital, located in the sasgion and had similar population,
was selected, for example, cost for outpatient 22tsBaht/visit, and cost for inpatient
was 5,638 Baht/case. For travel costs, data of Yabeincial office was used as
reference. Cost of travel in the same sub-distvies 40 Baht/trip, for inter-subdistrict
within the same district was 80 Baht/trip. Intestdict travel cost used data of public
transportation in Yala Province, the average raas ®$20 Baht/trip (range 60 Baht/trip
to 180 Baht/trip). Based on treatment seeking paitePattani Province in 2006, 42%
of patients used health center or other health®anace within sub-district, 48% used
community hospital, and 10% used provincial hos$pita

Numbers of local people iliness estimated fropetpf HCW
disposal. In case of transferring HCW to hospitedses estimation based on
incineration. Boundaries of the study were variemmf emission sources. Impact
boundary for HCW combustion was five kilometersiuador rural area but covered
the municipal population in urban area. Populatiata used for cases estimation were
the Yala provincial office data in 2006 and 2000(4101]. Thirty six percent of the
Yala Province population was dependences in bodié 20id 2007. In-patient case was

15% of the out-patient cases. An average lenggtayf for in-patient was 2.6 days.
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3.9.4.4.1 Combustion

Combustion covered both incineration and open
burning or dump fired. Respiratory disease was idensd as a significant health
problem related to air pollution emission for shiertm evaluation. Based on a study
of Lopez [102], risk to respiratory disease in commity closed to the incinerator was
1.79 fold of a comparative community. Example fatiraating healthcare related
costs from HCW combustion shown in Appendix D.

3.9.4.4.2 Open dump

For the boundary of infectious diseases spread
from open dump, the villages located within twookileters from dumpsite were
concerned as high-risk group [103]. Based on aystfdKhan [103] five diseases
significantly related to waste dumping were selgctmcluding acute respiratory
infections, skin infections, fever, eye infecticarsd diarrhea. Assumption, prevalence
of five selected diseases increased 30% in hidghaieas. Example for calculating
healthcare related costs from open dump shown peAgix E.

For health data reports, the prevalence of tsdec
diseases in Yala province [100-101] per 100,0020@7 and 2008 were as follows:

Disease Prevalence
2007 2008
Acute respiratory infections 36,052.16 36,559.16
Skin infections 8,323.57  8,236.38
Fever 502.67 907.20
Eye infections 357.14 446.98
Diarrhea 2,075.08 1,468.22

3.9.4.5 Income loss of local people due to illness

Income loss of local people illness comprisedncbme loss
from stop working for caring others and sick leavecase of no income data, labor
cost estimated from minimum wage in Yala provinté Baht/day was used. Based
on population data of Yala Province, 36% of popatatwere independent in both

2006 and 2007. Numbers of local villagers’ illndssm section 9.4.4 were used to
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estimate in-patient cases and the in-patients wére Wependent. For more detail, see

Appendix F.
The following formula was used to estimate incooss|
IL=ILC + ILW
IL = Income loss of local people due to illness
ILC = Income loss from stop working for caring athe
ILW = Income loss due to sick leave

3.9.4.6 Environmental damage cost

Cost of environmental damage estimated from cae for
global warming effect. The global warming effectimated from climate-relevant
CQO, (COs-equivalent). The carbon price estimated from a&diprice of €39t/C®
equivalent (C@e) or 2053.74 Baht/t COe (currency equivalent in 3lune 2008,

€1.00 =B52.66) [104].

Equation for calculating C4@ was as follows:

Emissions in C@e i [kg CQ]
= Emission i [kg emission] x GWP i [kg G&g emission]
Where:
Emission i [kg emission] = Emission factor of waste volume (kg)
i =CGO, CO, NMVOC, NQ, CHy, PM
The global warming potential (GWP) of i was asdult [105-106]:

[ GWP
(kg CO2/kg emission)
CO, 1
CO 3
NMVOC 11
NOx 8
CH, 21
PM 680

Emission factors guided by the EPA [106-110] wapplied.
Open burning and landfill or dump fired caused Ememission [111]. For on-site
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incineration (hospital incinerator), emission dataun-control starve air incineration
was used. Emission data of rotary kiln incineratith wet scrubber and fabric filter
were applied for estimating impact of central HCk¢inerator, which have similar
model [105, 107-110]. CfOgeneration from HCW burning or incineration was
figured out as an average value odX5 kg of CQ per kg of waste. Wet scrubber
equipped in central incinerator could reduce tencgr@ of CQ emission [105].
Emission factor selected for estimation based @momenendation, Table 3.1 [106-
110].

Table 3.1 Criteria emission factors for selecting activities

Disposal CO, (6{0) SO, PM NOy CH, NMVOC
(g/kg) (g/kg) (g/ko) (g/ko) (gkkg) | (g/ko) (g/ko)

Open burning 415.0 42.0 0.5 8.0 3.0 6.5 15.0
Landfill/dump | 415.0 42.0 0.5 8.0 3.0 6.5 15.0
fired
Hospital 415.0 1.48 1.09 2.33 1.78 NA 0.15
incineration
Central 41.5 2.50x10 0.15 3.78x10-2 2.45 NA 2.53xT0
incineration

Examples for calculating C&equivalent from on-site incineration, central
incineration and open burning or dump fired were Appendix G, H and |,

respectively.

3.9.5 Methods of benefits estimation
3.9.5.1 Saved healthcare related cost of localpleefrom
using off-site incineration
Similar to healthcare related cost of local peoptom
incinerator stack emission, healthcare related cbsical people from using off-site
incineration covered cost of healthcare service taaek| cost for healthcare seeking.
Formula for calculating saved healthcare relatest ob local people from using off-

site incineration was as follows:
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SC =HC1 -HC2
SC = Saved healthcare related cost of local pathpéss from
using off-site incineration
HC1 = Healthcare related cost of local peoplesgmfrom using old
disposal methods (Baht)
HC2 = Healthcare related cost of local peoplesg8mfrom using new
disposal methods (Baht)
3.9.5.2 Saved income loss of local people fromngisff-site
incineration
Method used for estimating saved income losocéll people
from using off-site incineration was similar to tHfeom incinerator stack emission.
Income loss of local people iliness comprised @ome loss from stop working for
caring others and from sick leave. Formula for @lalthg saved healthcare related
cost of local people from using off-site incineoatiwvas as follows:
SIL=SIL1 - SIL2
SIL = Saved income loss of local people ilinEem using

off-site incineration

SIL1 = Income loss of local people iliness frold disposal
methods (Baht)
SIL2 = Income loss of local people iliness froeing new

disposal method (Baht)

3.9.5.3 Saved labor cost when changed to aéfisiineration

Labor cost was used from survey data. Three yeamata
were collected, a year before baseline phase, ibasphase and operation phase.
Saved labor cost was estimated from cost of a puswear — cost of present year.

3.9.5.4 Saved environmental damage from usinghenator
with emission control equipment (central incinerato

Saved environmental damage from using incineratdh
emission control equipment (SED) calculated by canmg environmental damage
from incinerator stack emission of on-site incirtiena and central HCW incineration.
Following formula was used to calculate saved emvitental damage.

SED =EO -EC
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SED = Saved environmental damage from HCW comduisti
EO = Environmental damage from using old dispasathod
EC = Environmental damage from using new dispoegthod

3.9.5.5 Saved healthcare cost of local peoplen fohanging
open burning to transferring to hospital for cehimaineration
Saved healthcare related cost of local peoplen fohanging
from open burning to transferring to hospital fentral incineration was as follows:
SCO = HCO1 - HCO2
SCO = Saved healthcare related cost of local patipéss from

changing open burning/dumping to central iacition

HCO1 = Healthcare related cost of local peopteesk from using open
burning (Baht)
HCO2 = Healthcare related cost of local peopteslk from

central incineration (Baht)

3.9.5.6 Saved environmental damage from charfgimg open
burning and dump fired to central incineration

Saved environmental damage from changing dispus#hods
from open burning and dump fired to transferringhtispital for central incineration
(SOD) calculated by comparing environmental danfag® open burning and dump
fired and central HCW incineration. Following forfauwas used to calculate save
environmental damage from changing disposal methads open burning and dump
fired to transferring to hospital for central inemation:

SOD = EO-EC
SOD = Saved environmental damage from changing fro

open burning and dump fired to central incineration
EO = Environmental damage from using open buraimgydump

fired

EC = Environmental damage from using central iection
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3.10. Protection of participants

The Ethical Committee of the Faculty of Tropical diene, Mahidol
University has approved this study since March 200 data collection and analysis
process were conducted after the ethical apprdval. participants approach, the
research team explained research purpose of thg stuall participants. Then, they
were informed that it was their right to participatr not participate this study.

Whatever they decided would not affect them in aspect. If they
decided to participate, a consent form (Appendiwd$ read to them and asked them
to sign. All participants were informed that theformation obtained remained

confidential.
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CHAPTER IV
RESULTS

This chapter covers both secondary and primarynimition related to

local communities and healthcare services.

4.1 Local community

4.1.1 Primary data

The study area covered four villages: Ban PrantaBan Nibongbaru, in
Satang-Nok Subdistrict, Muang Yala District; Ban kBalangor in Wang Phaya
Subdistrict, Raman District; and Ban Tontamsao ima& Toom Subdistrict, Yarang
District. There were 314 respondents (84.4%) at Haseline phase, and 14
respondents dropped out in construction and opergihases, so, 300 respondents
(80.6%) participated in three rounds of data cdilbec

4.1.1.1 Characteristics of respondents

The characteristics of respondents in baselinas@hwere
similar to that of in construction and operatiorapbs. About 58% of them were heads
of household, 60% were male, and 75.0% were Muskhout 44% of them
completed primary school level and half of them ev&aborers. Respondents who
were in non-income generating group at baselinastcoction and operation phases
were 18.2%, 15.7% and 13.3%, respectively.

Proportion of villagers who received informatiabhout HCW
incinerator project increased from 10.2% at theelias to 68.0% at the construction
phase and then to 87.7% at the operation phasete(44d.). In the average household,
there were of five members, 1.3 school children,ah@ independents. Rate of

unemployed was 8.1% (73 persons).
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Table 4.1 Socio-demographic information of participants frimoal community in

baseline, construction and operagihases

Basdline Construction Operation
[tem N=314 N=300 N=300
n % n % n %
Head of household
Yes 183 58.3 173 577 173 57.7
No 131 41.7 127 42.3 127 423
-Relationship with the head

-Wife 87 27.7 86 28.7 86 28.7

-Son or daughter 34 10.8 32 10.6 32 10.6

-Others 10 3.2 9 3.0 9 3.0
Sex
Male 192 61.1 181 60.3 181 60.3
Female 122 38.9 119 39.7 119 39.7
Religion
Islam 236 75.2 225 750 225 75.0
Buddhism 78 24.8 75 25.0 75 25.0
Education
No formal education 41 13.1 36 12.0 36 12.0
Primary school level 139 44.3 134 447 133 443
Secondary/high school level 75 23.9 74 24.7 75 25.0
Vocational school level 29 9.2 27 9.0 26 8.7
Graduated level or higher 30 9.6 29 9.7 30 10.0
Occupation
Laborer 154 49.0 157 523 160 53.3
Merchant or business owner 54 17.2 55 18.3 57 19.0

Agriculture(Rubber/Fruit/Vegetable 32 10.2 27 9.0 27 9.0
orchard owner)

Teacher 13 4.1 12 4.0 14 4.7
Others 4 1.3 2 0.7 2 0.7
Non-income generated occupation 57 18.2 47 15.7 40 13.3
Receiving detail infor mation about

HCW incinerator project

Yes 32 10.2 204 68.0 263 87.7
No 282 89.8 96 32.0 37 12.3
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4.1.1.2 Health facilities

Respondents visited Satang-Nok Health centeredsed from
46.7% at the baseline to 40.3% at the construcgibase, and to 32.3% at the
operation phase (p=0.002). The proportions of theke attended Yala hospital at
baseline, construction and operation phases wengasi(48.7%, 48.7% and 45.0%
respectively, Table 4.2). Comparison between twasph showed similar results
(Appendix K).

There were 28 respondents attending the Satalkgkdalth
center in all three phases. Most respondentdisdtiwith Satang-Nok health center’s
providers in the baseline, construction and opengphases (89.3%, 96.4% and 89.3%
respectively). Most respondents also reported raotynpatients in Satang-Nok health
center in the baseline, construction and opergioaises (92.9%, 85.7% and 96.4%
respectively). Similarly, most respondents reporldrt waiting time for service at
the health center and conveniently traveled tohealth center in all three phases
(Table 4.3). The results were similar to compargsoh two phases (Appendix L).

Of the 41 respondents who attended Yala hosjpitall three
phases, most of them satisfied with the Yala hagpitprovider in the baseline,
construction and operation phases (73.2%, 87.8%8ark&do, respectively). However,
most respondents reported many patients at Yalgitabs baseline, construction and
operation phases (97.6%, 97.6% and 78.0%, respbgtivihey also reported long
waiting time in the Yala hospital. Most respondesd&l they conveniently transported
to the hospital in all baseline, construction aperation phases (78.0%, 65.9% and
58.7%, respectively, Table 4.4). Similar resultsrevéound in comparisons of two
phases (Appendix L).
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Table 4.2 Villagers’ accessibility to healthcare services

Baseline Constructio  Operation

Item N=300 n N=300 pP*
N=300
n % n % n %

Visit Satang-Nok health
center 140 46.7 121 403 97 323
Yes 160 53.3 179 59.7 203 67.7 0.002
No
Visit Yala hospital
Yes 146  48.7 146 487 135 45.0
No 154 51.3 154 51.3 165 55.0 0.583

* = Chi-square test

Table 4.3 Villagers’ opinion toward Satang-Nok health center

Basdline  Construction  Operation

ltem N=28 N=28 N=28 pee
n % n % n %

Satisfaction with provider
Yes 25 89.3 27 96.4 25 89.3 0.368
No 3 107 1 3.6 3 10.7
Number of patient
Many 2 7.1 4 14.3 1 3.6 0.465
Fair 26 929 24 85.7 27 96.4
Waiting time
Long 6 214 3 10.7 3 10.7 0.438
Short 22 786 25 89.3 25 893
Transportation
Convenience 27 964 25 89.3 22 78.6 0.066
Inconvenience 1 3.6 3 10.7 6 21.4

€= Cochran’s Q test
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Table 4.4 Villagers’ opinion toward Yala hospital

Basdline Constructi ~ Operation

ltem N=41 on N=41 pce
n % N=41 n %
n %

Satisfaction with provider
Yes 30 732 36 878 33 805 0.204
No 11  26.8 5 122 8 19.5
Number of patient
Many 40 976 40 976 32 78.0 0.001
Fair 1 2.4 1 24 9 22.0
Waiting time
Long 31 756 35 854 31 756 0.344
Short 10 244 6 146 10 244
Transportation
Convenience 32 780 27 659 24 585 0.130
Inconvenience 9 220 14 341 17 415

€= Cochran’s Q test

4.1.1.3 Safe water

Sources of drinking water included commercialtleotvater,
shallow well, deep well and tap water. Only one d&hold drank rain water in
construction phase. The main source of villagemshkihg water was tap water.
Proportion of drinking tap water increased from dia&e phase (59.3%) to
construction phase (71.3%) but decreased to 6978peération phase. Similar trend
of drinking commercial bottle water increased frdmaseline phase (3.3%) to
construction phase (10.7%) and operation phas@¥d6.While, the rate of drinking
deep well water decreased from baseline phaseYd4dconstruction phase (11.0%)
and operation phase (5.0%), and similar pattermdoin proportion of drinking
shallow well water (p<0.001, Table 4.5). Compamish the sources of drinking water
showed significant difference of sources betweeseli@e and construction phases,
baseline and operation phases, and constructionogedation phases (p < 0.05,
Appendix M).

Regarding sources of water supply, three sounees found:
tap water, deep well water and shallow well wakéain source of water supply was
the tap water and deep well water was in the secamid (Table 4.5). A comparison of

water supply sources between baseline and consmuphases was significantly
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different (p=0.031), while comparing the sourceswleen baseline and operation

phases, and construction and operation phasessimeaitar (p> 0.06, Appendix M).

Table 4.5 Villagers’ accessibility to water in baseline, stmiction and operation

phases
Basdline Construction ~ Operation p*
Item N=300 N=300 N=300
n % n % n %
Sour ces of drinking water
Tap water 178 593 214 713 209 69.7 <0.001
Deep well water 42 140 33 11.0 15 5.0
Shallow well water 40 133 20 6.7 28 9.3
Commercial bottle water 10 133 32 10.7 48 16.0
Rain water 0 0.0 1 0.3 0 0.0
Sour ces of water supply
Tap water 202 673 229 76.3 227 75.7 0.066
Deep well water 62 20.7 50 16.7 50 16.7
Shallow well water 34 113 21 7.0 23 7.7
Rain water 2 0.7 0 0.0 0 0.0

* = Chi-square test

4.1.1.4 Road activities and transportation

Respondents who reported daily walking alongagdl road
slightly decreased from 44.0% at baseline to 41.@t%onstruction phase and to
37.3% at operation phase (Table 4.6). Frequendiesatking along village road
between baseline and construction phases, andraotish and operation phases were
not different (p > 0.3). However, frequencies ofikirg along village road between
baseline and operation phases was significantfereifiit (p=0.026, Appendix N). The
respondents who reported daily cycling along vélagad in a month at construction
phase (22.3%) slightly increased from baseline ptia%.4%) but decreased to 15.3%
at operation phase (p=0.012, Table 4.6). Freqesnai cycling along village road
between baseline and operation phases was sinfilar, between baseline and
operation phases, and construction and operatiasgshwere significantly different

(p=0.016 and p=0.035 respectively, Appendix N).
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Motorcycle was the main vehicle used in the local
communities. Respondents who reported daily rodetorogcle at baseline,
construction and operation phases were 58.3%,%6@G0d 57.7%, respectively
(p=0.116, Table 4.6). Frequencies of motorcycleingdbetween baseline and
construction phases, baseline and operation phasésconstruction and operation
phases were also similar (Appendix N). Frequenofedaily used automobile slightly
decreased from 17.4% at baseline phase to 15.8%natruction phase and to 9.0% at
operation phase (p=0.061, Table 4.6). Similarltegaund in two phases comparison,
exception between baseline and operation phas@0@5; Appendix N).

One hundred and fifty respondents, who walkeaalallage
road in all phases, reported that there were mahycles during walking along village
road at baseline, construction and operation ph&38%%, 41.3% and 23.3%,
respectively; p< 0.001). Most respondents alsontedaa lot of dust during walking
along village road, in baseline (60.7%), constuct{64.7%) and operation (63.3%)
phases (p =0.725). The respondents who reportediltage road not clean increased
from 64.0% at baseline phase to 76.0% at construgthase, then decreases to 60.0%
at operation phase (p=0.005). Proportions of redponhwho reported the damage of
village road increased from 54.0% at baseline phas#.0% at construction phase
and to 75.3% at operation phase (p<0.001). Ratesgondent who reported loud
noise during walking along village road increasem 43.3% at baseline phase to
64.0% at construction phase but decreased to 22af7#peration phase (p<0.001,
Table 4.7). The comparisons between baseline anstrtmtion phases; baseline and
operation phases; and construction and operatiasgshregarding number of vehicle,
dust, road cleanness and road surface during vepllilong village road were
significantly different (p < 0.02, Appendix O).

Thirty respondents reported cycling along villagead at
baseline, construction and operation phases (#aB)e Most respondents reported not
many vehicle during cycling along village road mskline, construction and operation
phases (63.3%, 56.7% and 70.0%, respectively, g40.4More than half of
respondents reported a lot of dust during cyclifapa village road in all baseline,
construction and operation phases (63.3%, 53.3%barP0, respectively, p=0.589).
Respondents who said the village road did not ctesmeased from 60.0% at baseline
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phase to 56.7% at construction phase and to 46i{7%peration phase (p=0.846).
Respondents’ opinions regarding road surface amskrduring cycling along village
road were also not different (p>0.2). Comparatiy@nmns between baseline and
construction phases; baseline and operation phasesconstruction and operation
phases with respect to number of vehicle, dust] od@anness, road surface and noise
were not different (p > 0.08, Appendix O)

Two hundred and fourteen respondents reportedngrid
motorcycle along village road in baseline, condtamc and operation phases. The
respondents who reported the village road did methmany vehicles during riding
motorcycle significantly differed between baselinenstruction and operation phases
(p=0.028). Proportions of respondent who reportesl tillage road were not clean
increased from 63.6% at baseline phase to 77.686redtruction phase and decreased
to 61.7% at operation phase (p<0.001). Broken gall@oad increased significantly
from baseline to construction and to operation pBaP<0.001). Respondents who
reported loud noise during riding motorcycle alaitage road increased from 43.9%
at baseline phase to 55.6% at construction phlase,decreased to 28.5% at operation
phase (p< 0.001, Table 4.9). The comparative opsioward number of vehicle, road
cleanness, road surface, and noise between baseliheonstruction phases; baseline
and operation phases; and construction and operphtiases were also different (p <
0.05, Appendix O).

There were 77 respondents rode automobile in libase
construction and operation phases. Their opiniomgatd number of vehicle during
riding automobile along village road were not diffiet in baseline, construction and
operation phases (p= 0.257). However, respondehts neported much dust during
riding automobile increased from 53.2% at basephase to 71.4% at construction
phase, then decreased to 62.3% at operation ppabedd47). Similarly, respondents
who reported the road were not clean, the broken @nd the road had loud noise
increased from baseline phase to construction plagelecreased in operation phase
(p<0.001, Table 4.10). Comparative opinions towaroad cleanness, road surface
and noise during using automobile along village droaetween baseline and
construction phase; baseline and operation phases;construction and operation

phases were also significantly different (p<0.0ppAndix O).
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The average daily traffics were 3,424 PCU at lrasghase,

4,712 PCU at construction phase, and 3,142 PClpexiation phase. A comparative
types of vehicle found in baseline, constructiod aperation phases was significantly
different (p<0.001). There was 44.9% of motorcyfdend at baseline phase, and
decreased to 34.5% at construction phase, theeased to 55.2% at operation phase.
While, 30.4% of vehicle was pick-up at baseline sghand increased to 34.1% at
construction phase, and then decreased to 22. ®eaation phase. Truck was 6.6%
of vehicle found at baseline phase, increased t6%72at construction phase, and
decreased to 8.7 % at operation phase (Table 4.T¥pes of vehicles were also
significantly different between two phases comparisthat in baseline and
construction phases; construction and operatiorsgshaand baseline and operation
phases (p <0.001, Appendix P).
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Table 4.6 Villagers’ road activities

Baseline Constructio Operation p*

Item N=300 n N=300
N=300

n % n % n %
Frequency of walking along
villageroad
None 50 196 81 270 88 293 0.123
1-2 times 71 236 61 203 57 19.0
3-4 times 33 111 30 100 41 137
>5 times but not daily 5 1.7 5 1.7 2 0.7
Daily 132 440 123 410 112 37.3
Frequency of cycling along
villageroad
None 147 49.0 167 55.7 185 61.7 0.012
1-2 times 61 203 47 157 39 13.0
3-4 times 27 9.0 16 5.3 29 9.7
>5 times but not daily 1 0.3 3 1.0 1 0.3
Daily 64 214 67 223 46 153
Frequency of riding motorcycle
along village road
None 46 153 36 120 40 13.3 0.116
1-2 times 52 174 42 140 45 15.0
3-4 times 20 6.7 20 6.7 37 123
> 5 times but not daily 7 2.3 4 13 5 1.7
Daily 175 583 198 66.0 173 57.7
Frequency of riding car along
villageroad
None 128 427 130 433 158 52.7 0.061
1-2 times 79 263 73 243 75 25.0
3-4 times 31 103 35 11.8 30 10.0
> 5 times but not daily 10 3.3 16 5.3 10 3.3
Daily 52 174 46 153 27 9.0

* = Chi-square test
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Table 4.7 Opinion toward road activities among the respotsleio walked along

village road
Basdine Construction Operation
ltem N=150 N=150 N=150 pce
n % n % n %
Number of vehicle
Many 58 38.6 62 41.3 35 23.3 <0.001
Fair 92 61.4 88 58.7 115 76.7
Dust
Much 91 60.7 97 64.7 95 63.3 0.725
Fair 59 39.3 53 35.3 55 36.7
Road cleanness
Clean 54 36.0 36 240 60 40.0 0.005
Not clean 96 64.0 114 76.0 90 60.0
Road surface
Broken 81 54.0 105 70.0 113 75.3 <0.001
Fair 69 46.0 45 30.0 37 247
Noise
Loud 65 43.3 96 64.0 34 227 <0.001
Fair 85 56.7 54 36.0 116 77.3

©°= Cochran’s Q test

Table 4.8 Opinion toward road activities among the respotslamo rode bicycle
along village road

Baseline Construction  QOperation
ltem N=30 N=30 N=30 pce
n % n % n %
Number of vehicle
Many 11 36.7 13 433 9 30.0 0.424
Fair 19 63.3 17 56.7 21 70.0
Dust
Much 19 63.3 16 53.3 16 53.3 0.589
Fair 11 36.7 14 46.7 14  46.7
Road cleanness
Clean 12 40.0 13 433 14 53.3 0.846
Not clean 18 60.0 17 56.7 16 46.7
Road surface
Broken 19 63.3 19 633 20 66.7 0.946
Fair 11 36.7 11 36.7 10 33.3
Noise
Loud 17 56.7 13 433 10 33.3 0.201
Fair 13 43.3 17 56.7 20 66.7

©°= Cochran’s Q test
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Table 4.9 Opinion toward road activities among the resporsleriito rode
motorcycle along village road

Baseline  Construction  QOperation

ltems N=214 N=214 N=214 pco
n % n % n %

Number of vehicle
Many 76 355 82 383 59 276 0.028
Fair 138 645 132 61.7 155 724
Dust
Much 123 575 136 63.6 137 64.0 0.273
Fair 91 425 78 364 77 36.0
Road cleanness
Clean 78 36.4 48 224 82 383 <0.001
Not clean 136 63.6 166 77.6 132 61.7
Road surface
Broken 135 63.1 150 70.1 173 80.8 <0.001
Fair 79 369 64 299 41 19.2
Noise
Loud 94 439 119 556 61 285 <0.001
Fair 120 56.1 95 444 153 715

©°= Cochran’s Q test

Table 4.10 Opinion toward road activities among the respotslamo rode
automobile along village road

Baseline  Construction  Operation pc°
ltem N=77 N=77 N=77

n % n % n %
Number of vehicle
Many 27 351 28 364 20 26.0 0.257
Fair 50 649 49 63.6 57 74.0
Dust
Much 41 532 55 714 48 62.3 0.047
Fair 36 468 22 286 29 37.3
Road cleanness
Clean 37 48.1 15 195 25 325 <0.001
Not clean 40 519 62 805 52 675
Road surface
Broken 43 558 66 857 60 77.9 <0.001
Fair 34 442 11 143 17 22.1
Noise
Loud 35 455 48 623 19 247 <0.001
Fair 42 545 29 377 58 75.3

©°= Cochran’s Q test
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Table 4.11 Type of vehicles in Ban Prama’s main road to teaelithcare waste
incinerator project

Baseline Construction  QOperation Pt
Type of vehicle N=1,224 N=1,362 N=1,166
n % n % n %
Bicycle 103 84 58 43 66 5.7 0.001
Motorcycle 550 449 470 345 644 55.2
Pick-up 373 304 464 34.1 264 22.7
Car/Van 102 83 176 129 72 6.2
Truck 81 6.6 172 126 102 87
Public service vehicle 15 1.2 22 16 18 15
Average Daily Traffic
(vehicle) 4,896 5,448 4,664
(PCUL) 3,424 4,712 3,142

* = Chi-square test

4.1.1.5 Religion activity

Respondents who reported going to village mostpily was

31.0% at baseline phase, the proportions were thligtecreased to 27.7% at
construction phase, and to 27.3% at operation pHas®.248, Table 4.12).

Comparison of religion activities between basekmel construction phases; baseline

and operation phases; and construction and operatiases showed no difference

(Appendix Q).

Table4.12 Villagers’ attending religion activities

Baseline  Construction Operation p*
Frequency N=300 N=300 N=300
n % n % n %
Never 72 240 88 293 92 30.7 0.248
1-4 times a month 62 20.7 47 157 44 14.7
2-6 days a week 73 243 82 27.3 82 27.3
Daily 93 31.0 83 27.7 82 27.3

* = Chi-square test
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There were 153 respondents attending the villagegom® in
baseline, construction and operation phases. Tigonelents who reported seeing
many villagers in the mosque declined from 48.4%badeline phase to 26.1% at
construction phase, then it rose up to 32.0% atain phase (p<0.001). Proportions
of respondents who reported good air ventilatiothe mosque in construction phase
less than the baseline and operation phases (0.8®re of respondent reported a
lot of dust in the mosque in construction phase3&) more than in baseline (39.4%)
and operation phases (22.3%, p=0.022). Proporfioespondent who reported a lot of
smoke was higher in operation phase (26.1%) thamenbaseline and construction
phase (p=0.010). Most respondents reported hawuiffigcient drinking water in the
mosque. The proportion rose up from baseline pl@3&%) to construction phase
(93.5%), then declined to 82.4% in operation ph@s®.003). Trend of respondents
who reported sufficient water supply rose from beseline phase to the operation
phase (p=0.008, Table 4.13). The comparisons dlin@sphase to construction phase;
baseline phase to operation phase; and construphase to operation phase also

showed significantly different (p<0.05, Appendix.R)
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Table 4.13 Opinion regarding religion activities among villag who attended the

village mosque

Baseline  Construction  QOperation P“°
ltem N=153 N=153 N=153

n % n % n %
Number of villagersin the mosque
Many 74 484 40 26.1 49 32.0 <0.00
Fair 79 516 113 739 104 68.0 1
Air ventilation in the mosque
Good 142 928 131 85.6 142 92.8 0.035
Not good 11 72 22 144 11 7.2
Dust in the mosgue
Much 45 294 54 353 34 222 0.022
Fair 108 706 99 64.7 119 77.8
Smokein the mosque
Much 25 163 20 13.1 40 26.1 0.010
Fair 128 83.7 133 86.9 113 73.9
Drinking water in the mosque
Sufficient 128 83.7 143 935 126 824 0.003
Insufficient 25 163 10 65 27 176
Water supply in the mosgque
Sufficient 118 77.1 127 83.0 135 88.2 0.008
Insufficient 35 229 26 170 18 11.8

©°= Cochran’s Q test
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4.1.1.6 Expectation toward HCW incinerator project

Rates of respondents expected job from the HCihénator
project significantly increased from 7.7% at baselphase to 14.0% at construction
phase and to 26.0% at operation phase (p<0.00¥.ré&bpondent who expected
having road to their orchard or workplace also eéased from baseline phase to
construction phase and to operation phase (p=0.@h8) similar trend was found in
respondents’ expectation toward community develogm@<0.001). Regarding
negative expectation, rate of respondent who erpectuisance from bad odor
increased from 71.7% in baseline phase to 84.0%omstruction phase and slightly
decreased to 78.7% in operation phase (p=0.001pedEations toward infective
organism rose from 16.3% in baseline phase to 61n7é6nstruction phase and up to
70.0% in operation phase (p<0.001). Expectatioratdwdanger from car traffic was
also increased significantly from baseline, cortom and operation phases (p<0.001,
Table 4.14). Similar results found in comparisofdaseline phase to construction
phase, baseline phase to operation phase, andwtiwt phase to operation phase.
(Appendix S).
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Table 4.14 Villagers’ expectation from the HCW incineratoopect

Baseline Construction Operation

Item N=300 N=300 N=300 pce
n % n % n %

Job from the project
Yes 23 7.7 42 14.0 78 26.0 <0.001
No 227 92.3 258 86.0 222 740
Road to orchard/workplace
Yes 81 270 84 28.0 1112 37.0 0.013
No 219 73.0 216 72.0 189 63.0
Lighting at night time
Yes 87 290 86 28.7 110 36.7 0.058
No 213 71.0 214 713 190 63.3
I mprovement of community economic
Yes 60 200 71 23.7 76 25.3 0.283
No 240 80.0 229 76.3 224 747
Community development
Yes 130 433 172 573 188 62.7 <0.001
No 170 56.7 128 42.7 112 37.3
Exist source for waste disposal
Yes 200 66.7 230 76.7 219 73.0 0.022
No 100 333 70 23.3 81 27.0
Clean environment
Yes 179 59.7 230 76.7 211 70.3 <0.001
No 121 403 70 23.3 89 29.7
Nuisance from bad odor
Yes 215 717 252 840 236 78.7 0.001
No 85 283 48 16.0 64 21.3
Loseareafor cattleraising
Yes 30 100 23 7.7 31 10.3 0.473
No 270 90.0 277 923 269  89.7
I nfective or ganism when transported
waste
Yes 49 16.3 185 61.7 210 70.0 <0.001
No 251 83.7 115 383 90 30.0
Bad people coming during
construction
Yes 49 16.3 64 21.3 74 24.7  0.040
No 251 83.7 236 78.7 226  75.3
Danger from car traffic
Yes 128 42.7 155 51.7 176 58.7 <0.001
No 172 57.3 145 483 124 413
Smoke from incinerator
Yes 237 79.0 245 81.7 242  80.7 0.707
No 63 21.0 55 18.3 58 19.3
Dust from thetraffic
Yes 161 53.7 172 57.3 194 647 0.021
No 139 46.3 128 42.7 106 35.3
Danger from materials and
equipments
Yes 10 33 2 0.7 6 2.0 0.065
No 290 96.7 298 99.3 294  98.0

€= Cochran’s Q test
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4.1.1.7 Perception toward HCW incinerator project

Most respondents perceived risk from HCW incitaran
moderate and high levels. The proportion of respahdvho perceived high risk
increased significantly in operation phase (52.#%hen compare to baseline and
construction phase (36.7% and 32.7% respectively0.Qd1l, Table 4.15).
Comparisons of risk perception between baseline apération phases; and

construction and operation phases were also dift€Agppendix T).

Table 4.15 Villagers’ risk perception toward HCW incinerajmoject

Baseline  Constructi  Operation

ltem N=300 on N=300 p*
N=300
n % n % n %
Low 9 3.0 4 1.3 6 2.0 <0.001
Moderate 181 60.3 198 66.0 136 45.3
High 110 36.7 98 32.7 158 52.7
Mean(S.D.) 26.2(4.7) 26.7(4.3) 25.1(4.4)

* = Chi-square test

4.1.1.8 Experience related to HCW incinerator gje

In construction phase, 3% of respondents affeftech the
HCW incinerator project. Among them, 2.7% disturliemm loud noise, 0.7% from
dust, and 0.3% from vehicle. Proportion of respotsleaffected from the HCW
incinerator project increased to 10.3% in operapbase. Of these, 3.3% experienced
bad smell, 3.0% affected by the number of vehick8% by smoke, 1.6% by loud
noise, and 0.3 % reported allergic rhinitis (TablE6).
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Table 4.16 Experience related to HCW incinerator projectomstruction and
operation phases

Construction Operation
[tem N=300 N=300

n % n %
Bad smell 0 0.0 10 3.3
Smoke 0 0.0 6 2.0
Loud noise 8 2.7 5 1.6
Vehicles from the project 1 0.3 9 3.0
Dust from the project 2 0.7 0 0.0
Allergic rhinitis 0 0.0 1 0.3
Total 11 3.7 31 10.3

4.1.1.9 Community leaders’ opinion
Five community leaders were interviewed in-deficjuding

two village headers, a religion leader, a teacliemfcommunity school, and a
representative of Satang-Nok municipality. Opiniafighe leaders were summarized
as follows:

4.1.1.9.1 Opinion toward the HCW incinerator
project

At baseline phase, three leaders favored the
project, one objected and another one had neupialom. The leaders who favored
gave different reasons. One explained that “ovehall project was beneficial. HCW
disposal facility was important for protecting péofrom various diseases. Everyone
feared of infective organism from HCW. Incineratimas a proper method to destroy
these harmful organisms. Another one said that & eontacted and informed about
the project at the early stage. Some advantageslisadvantages of the project had
been discussed before the project started. Seteafoproject setting was also
explained. The other one said the landfill site thased to them, would be moved out.
He added that, nowadays, the landfill site was aB00 meters from the populated
community and the school. The HCW incinerator pbjsetting was about three
kilometers from that populated community and school

The leader, who objected with the project, shat
villagers experienced serious pollution from thetdaies nearby the community. The

incinerator could add more pollution to the villeggeThe HCW incinerator could
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bring not only infectious diseases but also mamyctehemicals to the community.
Six years ago, their community opposed the inctoenaroject of Yala hospital. The
leader who had neutral opinion toward the projeqtianed that the project had both
advantage and disadvantage. The most importarmmatton to be used for decision-
making was detail about smoke from the incineratte.added that the staff of Yala
municipality informed that the selected incinerabt@d good technology and would
not cause smoke.

The leaders’ opinion toward the HCW incinerator
project still not changed in construction phaseowever, all of them put more
attention to activities related to the projectofperation phase, four leaders favored the
project. A leader, who was neutral, turned to fatlee project at this stage. He
explained that smoke released from the incinerdioing operation was not as much
as he expected and it was acceptable. A leaderobjeated the project at early phase
still insisted on his opinion at this phase. Helaixpd that the villagers exposed to
more pollution everyday. New source of pollutiormsldl not be accepted.

4.1.1.9.2 Impact on villager migration

Two leaders thought that the project would imipac
on villager migration in baseline phase. They exgedhat some villagers would
move to settle down along a new road, which wo@adnstructed to the plant. Three
leaders said that the project could not impact dlager migration because the plant
was far from the populated area. There were a fople migrated to the plant setting
area. Number of leaders who thought that the progéiected villager migration
increased to three peoples in construction phasehé3e, two leaders still insisted
their opinion in the baseline phase. Another ors jurned to decide that the project
could impact the migration pattern of the villageghas phase. He explained that some
villagers planned to settle-down along the roadhw plant. In operation phase, four
leaders decided that the project could affect gdlamigration. They observed some
new houses settle-down along the new road to tet gifter the project operation. A
leader who thought it would not affect villager magon explained that number of

villagers who moved were not different from the alsu
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4.1.1.9.3 Impact on community group and activity

All five leaders mentioned that the project wbul
not affect community group and activity in baselewed construction phases. They
explained that groups and activities in the villageh as group of health volunteer,
group of women leader, mosque committee and Tad8ekaol (Islamic study for
children) committee would not have any activityated to the project. These groups
and their activities were still function whetheetproject would develop or not. In
operation phase, one leader thought the projedtdéopact on community group and
activity. He explained that some local workers esgpt to the project, got higher
status in the village. These workers became nedelsathat could help villagers to
find job in the Yala municipality.

4.1.1.9.4 Impact on local norm and tradition

The leaders did not think the project would eiffe
villagers’ norm and tradition. Some local norms aradiitions included group praying
in the mosque, mouris party (yearly Islamic parggmmunity Islamic study, sunad
activity (introduced a boy or a man to become Istaemd had circumcision on his
penis), and arsuror cooking (various plants seedivepetable and meat were
preserved by boiling, stirring and cooked with satid sugar). They informed that
project just provided HCW disposal, it would nofeat any beliefs and traditional
activities of villagers.

4.1.1.9.5 Impact on land price

Five leaders mentioned that the project woult no
affect on land price in baseline. Land price neahgyplant ranged from 30,000 Baht
to 80,000 Baht per a piece of 25 square meters.laru closed to road had higher
price than that far from the road. Land of fruitrabber orchards had higher price than
that of empty land. In construction phase, one deanhplied that the project could
influence land price. He mentioned that a new rmathe plant had been constructed,
so price of land nearby this road would increaseoperation phase, three leaders
agreed that land price could be impacted by thgeprdoecause some houses had
settled down along the road to the project. It¢atkd that the new road could attract

villagers because of better transportation.



Patthanasak Khammaneechan Resultsd 6

4.1.1.10 Observation of the HCW incinerator pcogate

4.1.1.10.1 Planning phase

Location of project setting was observed. There
were some cattle raising in the project area. Noftlhe project setting was public
forest, fruit orchard in the west, while the easd aouth surrounded by rubber
plantation. There were ten houses located witlm@ kilometer south of the project
setting. Five water wells were in the orchards bgdhe project setting. The project
location was about two kilometers from the villagain road.

Figure 4.1 Location of the HCW incinerator project in YaleoRince

4.1.1.10.2 Construction phase
It took 12 months for plant construction. Ofghe
five months were for land clearing and preparatémplant foundation. Other seven
months were used to construct a warehouse and blestra incinerator.
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Land clearing and preparation of plant foundatio
A tractor was used for 10 working days during lahelaring. Loud noise occurred
during daytime. Dust produced from this activitysaabserved. It took three weeks for
preparing plant foundation. Noise from foundatialep settled was reported during
daytime. Some dust occurred from foundation setbingless than that occurred from
the tractor during land clearing. Vibration durif@undation setting was reported by
some villagers. Fives workers were employed in gesod. One worker was from
local community. All workers came to work with thewn motorcycles. None of
them stayed in the plant. The workers exposed tgerand dust that occurred during
this period. None of them used personal prote@mgp@pment.

Construction of warehouse and incinerator: The
incinerator vendor from Bangkok contacted a loaalstruction firm in Yala city to
help them construct the warehouse. For incineratmstruction, five professional
staffs from Bangkok, together with workers fromdbconstruction firm worked for a
week. There were 25 laborers employed during tbrsttuction. However, only one
worker employed from local community. Five workeame to work with their own
motorcycle. Twenty workers used vehicles providgdHir main office in Yala city.
There were two pick-up cars carrying workers frdra Yala city to the plant at 07.30
am and back at 05.30 pm daily. No worker stayethe plant during construction.
There was no new worker employed from local comityuwhiiring construction.

4.1.1.10.3 Operation period

The HCW incinerator was tested in late September
2007. It started for HCW incineration service int@er 2007. At the beginning, six
hospitals used the service, and then other foupitads participated. The Yala city
employed four workers to work in the plant. All thiem were from local community.
Salary of each worker was 6000 Baht per month, @Bd@00 Baht higher than their
former salaries as unskilled labor. The incineraiperated once a week. A HCW
vehicle was provided for HCW collection from paip@ting hospitals. Cost for HCW
vehicle fuel was about 4,000 to 5,000 Baht per ¢lyW was stored in temperature
control room inside warehouse, not more than spsdeefore incineration. There was
at least 40 liters of diesel fuel used per openatibincinerator. However, five sets of

workers’ protective equipments and 2000 liters iesdl fuel for the incinerator were
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supported by the incinerator vendor. All workergdigprotective equipments during

work.

4.1.2 Secondary data

4.1.2.1 Socio-demographic characteristics

The populations in Satang-Nok Subdistrict were526 in
2002 and 27,307 in 2008. The population growthsrate2002 (3.24%) and 2003
(3.20%) were similar, but trend of population grbwates in 2004, 2005 and 2006
decreased (1.61%, 1.10% and -0.08% respectivdlygn, the population growth rates
increased to 1.58% in 2007 and declined to 1.062008. The patterns of population
growth rates in district level (Mueng District) ampdovincial level (Yala Province)
during 2002 to 2008 were similar to those of Satliog Subdistrict (Table 4.17).

Table 4.17 Population growth rate in selected areas

Areas 2002 2003 2004 2005 2006 2007 2008

Yala P | 459,659| 465,466 | 459,868 464,121 | 468,252| 470,691 | 475,527
Province | GR | 2.96% | 3.36% | 1.35% | 1.43% | 0.69% | 0.70% 1.25%

Mueng P 90,697 | 92,321 | 92,819 | 93,562 | 94,195 | 94,213 94,815
District GR | 2.02% | 1.86% | 0.96% | 0.78% | 0.24% | 0.04% 0.77%

Satang-Nok| P 25,540 | 26,424 | 26,222 | 26,479 | 26,625 | 27,035 27,307
Subdistrict | GR | 3.24% | 3.20% | 1.61% | 1.10% | -0.08% | 1.58% 1.06%

P = Total population
GR = Population Growth Rate

Source: Yala Provincial Office

4.1.2.2 Land price
Data from Yala provincial office showed that lapdce in
Yala province, covered the study area had not awhfay four years.
4.1.2.3 Community infrastructure and service eyst
4.1.2.3.1 Healthcare
There were two main healthcare services in the

study area, Satang-Nok health center and Yala tabsphe Satang-Nok health center
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located about five and a half kilometers from th@W incinerator project. The Yala
hospital was about 12 kilometers from the proj@éte annual report of Yala public
health office in 2007 showed that out-patient amgbatient in the Yala hospital in
2007 decreased 10.6% and 14.3%, respectively, tihose of 2006.

4.1.2.3.2 Education

There were three schools located in the studg.ar
Ban Tannampueng school located about 2.5 kilometgrst of the project. Ban
Bukarbor-ngor school was about 3.5 kilometers narththe project. Daru-uloom
school was about five kilometers west of the projéeacher-student ratios of all three
schools during 2005 to 2007 met national standtedcher: student 1:25, Table
4.18).

Table 4.18 Number of students and teachers at school neagomtinerator

School 2005 2006 2007
T S R T S R T S R

Ban Tannampueng 14 203 1:15 13 188 1114 13 177  1:13

Daru-uloom 24 384| 1:16 28 450 1:16 28 432 1115
Ban Bukaebor-ngof 15 207 | 1:17| 12 195 1:16 10 201  1:20
Total 53 794 | 1:15 | 53 833 | 1:16 | 51 810 |1:16

T = Teacher

S = Student

R = Ratio of teacher per student
Source: Yala education area office 1

4.1.2.3.3 Water
Data from Satang-Nok Health center showed that,
in 2007, coverage of sufficient drinking water iarBPrama and Ban Nibongbaru were
100% and 99.7 % respectively, and in 2008 they W88 in both villages.
4.1.2.3.4 Transportation
A main road passed the study area (Ban Prama and
Ban Nibongbaru) was the road number 1028 or Yalepé&ae road. There were
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public vehicles served passengers between Yalaarity Ban Toepakae every 30
minutes from 07.00 am to 06.00 pm, every day.

4.1.2.4 Weather

Data from Yala agricultural metrological officetveen 2005
and 2007 showed that average wind speed was 0.&9/sgzond. For wind direction,
the wind blew North-East 25%, North-West 16% andtBavest 14% (Figure 4.2).

Figure 4.2 Wind rose of Yala Province
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4.2 Healthcar e facility

There were two rounds of data collection from tieare facilities,
baseline and operation phases. Of the total 14&hcage facilities in the target area,
129 (90.8%) enrolled in baseline. Two healthcarlifees dropped out in operation
phase, a medical clinic closed and a health cdetaporally closed during second
round of data collection. One hundred and twentyeséhealthcare facilities (89.2%)
participated both baseline and operation phasefydmg 11 hospitals, 35 medical

clinics, nine dental clinics, three veterinariaimicls, and 69 health centers.
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4.2.1 Characteristics of provider-respondents

Most respondents in both baseline phase (55.1%) aperation phase
(57.5%) were female. Their average ages at basahieoperation phases were 36
years and 37 years respectively. Most of them vseemic and most hold bachelor
degree and above (74.5% and 68.5% respectivelyjoth baseline and operation
phases. Respondents in group of medical doctoisiemterinarian doctor, nurse,
other health related staff and non-other healtateel staff were 18.1%, 17.3%, 47.2%
and 17.3%, respectively, in baseline phase; an@%4,18.1%, 46.5% and 24.4%,
respectively, in operation phase. Most respondenbath baseline and operation
phases were responsible in waste management in dffaie (90.6% and 93.7%
respectively). Respondent who had formal trainie¢pated to waste handling in
baseline and operation phase were 62.2% and 628péctively (Table 4.19).



Patthanasak Khammaneechan Results?2 7

Table 4.19 Characteristics of provider-respondents

Basdline Operation
Items N=127 N=127
n % n %
Sex
Male 57 44.9 54 42.5
Female 70 55.1 73 57.5
Age (years)
20-39 73 57.5 79 62.2
40-59 52 40.9 48 37.8
60 and above 2 1.6 0 0.0
Mean(Min-Max) 36 (20-70) 37 (22-59)
Educational attainment
Lower than Bachelor degree 32 25.5 40 31.5
Bachelor degree and above 95 74.5 87 68.5
Religion
Islam 78 61.4 76 59.8
Buddhism 46 36.2 50 39.4
Christ 3 2.4 1 0.8
Profession
Medical doctor/dentist/veterinarian doctor 23 18.1 14 11.0
Nurse 22 17.3 23 18.1
Other health related staff 60 47.2 59 46.5
Non-health related staff 22 17.3 31 24.4
Responsibility in waste management
Yes 115 90.6 119 93.7
No 12 9.4 8 6.3
Training in waste management
Formal training 79 62.2 80 63.0
Self-study from educational materials 27 21.3 20 15.7
No 21 16.5 27 21.3

= Chi-square test
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4.2.2 HCW generation

4.2.2.1 Hospitals

The 11 hospitals generated HCW 95,181.3 kg/yednaseline
phase and 94,626.8 kg/year in operation phase. ld€Nération in hospitals was 0.11
kg/patient in both baseline and operation phasabl€T4.20).

4.2.2.2 Health centers

HCW generated from 69 health centers slightlyel@sed from
baseline phase to operation phase (10,183.3 kg/yeat 10,086.9 kg/year
respectively). HCW generation in health centers &2 kg/patient, similarly, in both
baseline and operation phases (Table 4.20).

4.2.2.3 Clinics

Total HCW from 47 clinics increased from 12,93RdgByear in
baseline phase to 14,879.2 kg/year in operatiosghdowever, HCW generation in

clinic was 0.04 kg/patient, in both baseline andrafion phases (Table 4.20).

Table 4.20 HCW generated and number of patients attendingitads, health centers

and clinics

Type of
healthcare ltems Baseline Operation

facilities

Total HCW generated/year (kg) 95,181.3 94,626.8

Hospitals (N =11)  Total patient/year (cases) 8838, 895,490
HCW generated/patient (kg) 0.11 0.11
Total HCW generated/year (kg) 10,183.3 10,086.9

Health centers Total patient/year (cases) 473,616 467,613

(N =69) HCW generated/patient (kg) 0.02 0.02
Total HCW generated/year (kg) 12,939.3 14,879.2

Clinics (N = 47) Total patient/year (cases) 349,66 345,852

HCW generated/patient (kg) 0.04 0.04
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4.2.3 HCW management

4.2.3.1 Hospitals

The HCW from all 11 hospitals segregated in redy In
baseline phase and continued to do in operatiosephdine hospitals stored their
HCW by using closed storage room at baseline phase,then increased to ten
hospitals at operation phase. For HCW disposalgerselvospitals used Hat Yai
incinerator at baseline phase while another fowphals used on-site incinerators. In
operation phase, ten hospitals used the Yala HCMenator, another one hospital

still used on-site incinerator (p<0.001), Table13.2

Table 4.21 Healthcare waste management in hospitals

Baseline Operation
ltems N=11 N=11 pMe

n % n %

HCW segregation

Separated in red bag 11 100.0 11 100.0 NA
HCW storage

Closed bin without storage room 2 18.2 1 9.1 >0.999
Closed bin with storage room 9 81.8 10 90.9

HCW disposal

Hospital incinerator 4 36.4 1 9.1 <0.001
Central incinerator 77 636 10° 90.9

NA = Not applicable
Me = McNemar test
& Hat Yai incinerator

b= Yala incinerator
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4.2.3.2 Health centers

All 69 health centers collected HCW separatelyad bag in
both baseline and operation phases. Proportioteaith center that stored HCW in
closed bin were 56.5% in baseline phase, and 6@n7éferation phase. The health
centers that disposed HCW by open burning sligtidgreased from baseline phase
(69.6%) to operation phase (60.9%). Similarly, tiealth center that transferred HCW
to local government for land dump decreased from%7at baseline phase to 13.0%
at operation phase. However, the health center tiagisferred HCW to hospital
increased from 13.0% at baseline phase to 26.18peattion phase (Table 4.22).

Table 4.22 Healthcare waste management in health centers

Basdline Operation
N=69 N=69 pMe
n % n %

HCW segregation
Separated in red bag 69 100.0 69 100.0 NA
HCW storage
Closed bin 39 56.5 46 66.7 0.221
Opened bin 30 43.5 23 33.3
HCW disposal
Transfer to local government 12 17.4 9 13.0 0.147
for land dumping
Transfer to hospital for 57 82.6 60 87.0

incineration/ open burning

NA = Not applicable

Me = McNemar test
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4.2.3.3 Clinics

Among the group of medical, dental and veterarartlinics,
32% separated HCW by using red bag at baselineephasd then increased to 77% at
operation phase. Most clinics stored HCW by usiloged bin in both baseline phase
(91.5%) and operation phase (93.6%). The clinicg thansferred HCW to local
government for land dumping rapidly decreased fr@811% at baseline phase to
23.4% at operation phase. In the opposite wayi,icslinhat transferred HCW to
hospital rapidly increased from baseline phaseperation phase (17.0% and 31.9%

respectively). In operation phase, 44.7% of clinised Yala incinerator to dispose

their HCW (Table 4.23).

Table 4.23 Healthcare waste management in clinics

Basdline Operation
ltems N=47 N=47 pMe
n % n %
HCW segregation
Separated in red bag 15 31.9 36 76.6 <0.001
Mixed with general waste 32 68.1 11 234
HCW storage
Closed bin 43 91.5 44 93.6 >0.999
Open bin/room 4 8.5 3 6.4
HCW disposal
Transfer to local government 38 80.9 11 23.4 <0.001
for land dumping
Transfer to hospital for 9 19.1 36 76.6

incineration/open burning/

central incineratdr

MC = McNemar test

b= Yala incinerator
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4.2.4 Cost of healthcar e waste management

4.2.4.1 Hospitals

Labor cost and transportation cost in hospitalsreised from
baseline phase to operation phase (p < 0.05). Bag significantly increased from
baseline phase to operation phase (p=0.016). Siyitost of disposal increased from
20,640 Baht in baseline phase to 24,320 Baht imatio@ phase (p=0.019). Total cost
of HCW management in hospitals significantly desesh from 279,600 Baht to
198,960 Baht (p<0.001, Table 4.24).

Table 4.24 Costs of HCW management in hospitals

ltems Cost/year (Baht) P
Basdline Operation
N=11 N=11
Labor
Mean 105,039 72,890 0.043
(Min-Max) (48,000-252,000) (48,000-114,000)
Segregation/ storage
Mean 23,706 22,174 0.123
(Min-Max) (8,400-35,625) (,8400-38,600)
Transportation/disposal
Mean 224,240 202,446 0.110
(Min-Max) (6,600-1,499,290) (7,209-1,571,900)
Safety materials/ worker training
Mean 16,793 16,623 0.180
(Min-Max) (4,200-233,450) (7,290-28,250)
Total
Mean 392,626 349,668 0.033
(Min-Max) (95,950-1,617,215) (90,500-1,689,600)

" = Wilcoxon signed rank test

4.2.4.2 Health centers

Costs of HCW management in health centers regguridbor,
bag, transportation, disposal, disinfectants, ingirand PPE were similar between
baseline and operation phases. Total costs of HCAMagement in baseline phase
(568 Baht/year) and operation phase (565 Baht/yearg also similar (Table 4.25).
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Table 4.25 Costs of HCW management in health centers
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ltems Cost/year (Baht) P
Basdline Operation
N=69 N=69

Labor

Mean 299 1,126 0.042
(Min-Max) (0-7,200) (0-18,000)
Segregation/ storage

Mean 583 542 0.544
(Min-Max) (70-2,840) (0-2,840)
Transportation/disposal

Mean 268 285 0.952
(Min-Max) (0-2,880) (0-3,840)

Safety materials/ worker training

Mean 123 36 0.152
(Min-Max) (0-2,400) (0-1,200)
Total

Mean 1,419 1,989 0.653
(Min-Max) (70-11,748) (70-18,380)

" = Wilcoxon signed rank test

4.2.4.3 Clinics

In group of medical, dental and veterinarianicBnlabor cost

increased from baseline phase to operation phas2(@5). Similarly, costs of bag,

and transportation significantly increased fromdbiag phase to operation phases

(p<0.05). However, cost of disposal significantlgcceased from baseline phase to

operation phase (p=0.012). Total cost of HCW mamaye in clinics increased

significantly from 2,785 Baht in baseline phasel®140 Baht in operation phase

(p=0.008, Table 4.26).
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Table 4.26 Costs of HCW management in clinics

ltems Cost/year (Baht) P
Baseline Operation
N=47 N=47

Labor
Mean 1,861 8,497 <0.001
(Min-Max) (0-14,400) (0-18,000)
Segregation/ storage
Mean 889 1,248 0.023
(Min-Max) (0-9,600) (0-4,800)
Transportation/disposal
Mean 845 1,812 <0.001
(Min-Max) (0-2,800) (360-6,740)
Safety materials/ worker training
Mean 1,197 1,360 0.729
(Min-Max) (0-12,000) (0-7,100)
Total
Mean 4,793 12,918 <0.001
(Min-Max) (0-24,000) (1,200-29,540)

" = Wilcoxon signed rank test

4.2.5 Opinionstoward HCW management
4.2.5.1 Hospitals
The respondents from hospitals implied that tletaff did
proper segregation of HCW in both baseline and aipmr phase. Similarly, they did
proper on-site HCW transportation and disposal outhin both baseline and
operation phase. More than half said that coste@dbag, off-site HCW transportation

and disposal were fair (Table 4.27).
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Table 4.27 Waste handlers’ opinion toward HCW managemenbgplials

Basdline Operation
Items N=11 N=11 P
n % n %
HCW segregation
Proper 11 100.0 11 100.0 NA
On-site HCW transportation
Proper 11 100.0 11 100.0 NA
M ethods of HCW disposal
Proper 11 100.0 11 100.0 NA
Cost of HCW red bag
Fair 8 72.7 9 81.8 >0.999
High 3 27.3 2 18.2
Cost of off-site HCW transportation
Fair 6 54.5 8 72.7 0.659*
High 5 45.5 3 27.3
Cost of HCW disposal
Fair 6 54.5 8 72.7 0.659"
High 5 455 3 27.3

NA = Not applicable
F= Fisher exact test
* = Chi-square test

4.2.5.2 Health centers

All respondents from health centers thought ttrety did
proper HCW segregation in both baseline and operathases. Most of them (96.7%)
also thought that they did proper on-site trangimm in both baseline and operation
phases. More than half thought they had proper odstlior HCW disposal. Most
respondents thought that cost of red bag wasTaiblg 4.28).
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Table 4.28 Waste handlers’ opinion toward HCW managementaith centers

Basdline Operation
Item N=69 N=69 P
n % n %
HCW segregation
Proper 69 100.0 69 100.0 NA
On-site HCW transportation
Proper 67 97.1 67 97.1 >0.999
Improper 2 29 2 29
Methods of HCW disposal
Proper 46 66.7 43 62.3 0.593*
Improper 23 33.3 26 37.7
Cost of HCW red bag
Fair 64 92.8 67 97.1 0.44f
High 5 7.2 2 2.9
Cost of off-site HCW transportation
Fair 33 47.8 31 44.9 0.583
High 0 0.0 1 14
Not applicable 36 52.2 37 53.6
Cost of HCW disposal
Fair 29 42.0 28 40.6 >0.999"
Not applicable 40 58.0 41 59.4

NA = Not applicable
F= Fisher exact test
* = Chi-square test

4.2.5.3 Clinics

Among the group of medical/dental/veterinariannics,
opinions toward proper handle of HCW segregatiamgased from 34.0% at baseline
phase to 76.6% at operation phase (P <0.001). Rrop®f respondents who thought
the cost of HCW disposal was fair decreased sicpnitly from baseline phase to
operation phase (p=0.032, Table 4.29).
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Table 4.29 Waste handlers’ opinion toward HCW managementiiics
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Basdline Operation
Item N=47 N=47 p*
n % n %
HCW segregation
Proper 16 34.0 36 76.6 <0.001
Improper 31 66.0 11 234
On-siteHCW transportation
Proper 47 100.0 47 100.0 NA
Methods of HCW disposal
Proper 40 85.1 43 915 0.521
Improper 7 14.9 4 8.6
Cost of HCW red bag
Fair 40 85.1 32 68.1 0.056
High 7 14.9 11 23.4
Not applicable 0 0.0 4 8.5
Cost of off-site HCW transportation
Fair 38 80.9 32 68.1 0.083
High 8 17.0 11 23.4
Not applicable 1 2.1 4 8.5
Cost of HCW disposal
Fair 39 83.0 29 61.7 0.032
High 8 17.0 18 38.3

NA = Not applicable
* = Chi-square test

4.3 Cost-benefit analysis

4.3.1 Cost benefit analysis of healthcar e services
4.3.1.1 Hospitals

4.3.1.1.1 Costs
A.1-1 Baseline phase
A.1-1.1 Labor:

26 workers work on

HCW management in 11 hospitals and annual labdreas 1,158,400 Baht.

A.1-1.2 On-site management: four

hospitals used on-site incinerators, and on-siteageament cost was 890,740 Baht.

A.1-1.3 Off-site management: seven

hospitals used Hat Yai central HCW incinerator, kb0 kilometers from Yala city.

Annual cost of HCW management was 2,268,747 Buatitis phase.

A.1-1.4 Healthcare related cost of local
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population illness:

1) Four on-site incinerations affected
on 26,521 local people. There were 7,551 casesgpinatory disease occurred from
incinerator stack emission. Therefore, healthcargt rom the cases of respiratory
disease was 7,701,579 Baht. Related travel coshdalthcare seeking was 188,169
Baht. Healthcare related cost of local people gn&om on-site stack emission was
7,720,448 Baht.

2) Seven hospitals used Hat Yai central
HCW incinerator. Local populations nearby the Hadi entral incinerator were
11,375 persons. Rate of respiratory diseases ig Bhta province was 39.43%. There
were 3,543 cases of respiratory disease due tel@\W incineration. The healthcare
related cost of local population illness from usidgt Yai central incineration was
3,701,826 Baht. Because total HCW incinerated dt ¥ central HCW incinerator
was 547,500 kg and 13.8% (75,628 kg) was from sawespitals.

Healthcare related cost of local population illnéssn Hat Yai central incineration
occurred from seven hospitals = 3,701,826 Baht 8/180 = 510,851 Baht
Therefore, healthcare related cost of local popratiness

= 7,720,448 Baht + 510,851 Baht

= 8,231,293 Baht

A.1-1.5 Income loss of local people
due to illness:

1) Based on 7,551 cases of respiratory
disease due to four on-site incinerator stack eonss A.1-1.4, 1), 2,718 cases were
dependent and 4,833 cases were independent. Intmssaefrom stop working for
caring others (ILC) was 491,252 Baht Income loesifsick leave (ILW) was 874,686
Baht.

Income loss of local people illness (IL) from otesincineration
=|LC + ILW
= 491,252 Baht + 874,686 Baht
= 1,366,628 Baht.

2) Seven hospitals used Hat Yai central
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HCW incineration: based on 3,543 respiratory casstgmated, 2,267 cases were
independent and 1,276 cases were dependent. Intmswefrom stop working for
caring others (ILC) was 231,007 Baht Income lossfsick leave (ILW) was 410,392
Baht.
Income loss of local people illness from using canhcineration (IL)
=ILC + ILW
= 231,007 Baht + 410,932 Baht
= 641,399 Baht
Because proportion of HCW from seven hospitals W&a8% of total HCW
incinerated at Yat Yai central HCW incinerator,onte loss of local population iliness
due to HCW from seven hospitals
= 641,399 Baht X 13.8/100
= 88,513 Baht
Therefore, income loss of local people illness gumcineration
= 1,366,628 Baht + 88,513 Baht
= 1,455,141 Baht
A.1.1-6 Environmental damage from
incinerator stack emission
Calculation of environmental damage
from stack emission comprised of emission from 23,&g of HCW from four
hospitals using on-site incinerators and 75,628fkWgCW from seven hospitals using
Hat Yai HCW central incinerator. The GQequivalent generated from HCW on-site
incineration from four hospitals was 37.74 ton, #mat generated from HCW of seven
hospitals incinerated by Hat Yai central HCW incater was 3.21 ton. Total GO
equivalent generated from HCW incineration was 3@d.
Environmental damage = GCequivalent (ton) x 39€/ton x 52.66Baht/€
= 40.95 x 39 x 52.66 Baht
= 84,100 Baht
A.1-2 Operation phase
A.1-2.1 Labor: number of workers
reduced to 24 after three hospitals used Yala aeRI€W incinerator instead of on-

site incinerator. Annual labor cost decreased @3,000 Baht.
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A.1-2.2 On-site management: one
hospital used on-site incinerator and annual am-giainagement costs decreased to
485,850 Baht.

A.1-2.3 Off-site  management: seven
hospitals that ever used Hat Yai central HCW in@t@ turned to use Yala central
HCW incinerator. Three hospitals that ever usegitmincinerator in baseline phase
changed to use the Yala central HCW incineratotallyg ten hospitals used Yala
central HCW incinerator. Annual cost of off-site MCmanagement increased to
2,738,050 Baht.

A.1-2.4 Healthcare related cost of local
population illness: people affected by HCW incinterastack emission decreased to
13,598 after Yala central HCW incinerator and ansib@ incinerator were used.
Cases of respiratory diseases from incineratorkstamission decreased to 3,927.
Healthcare cost and travel cost for healthcare isgekere 4,005,689 Baht and 81,286
Baht, respectively. Total healthcare related cdstooal people illness from stack
emission was 4,086,975 Baht.

A.1-2.5 Income loss of local people
due to illness

Cases of respiratory disease estimated
were 3,927, comprised of 1,414 cases in group @kréent and 2,513 cases of
independent population. Estimated income loss febop working for caring others
(ILC) was 301,478 Baht Income loss from sick le@&V) was 536,065 Baht. Total
income loss of local population illness in openatphase was 837,544 Baht.

A.1-2.6 Environmental damage from
incinerator stack emission

Based on data that one hospital used
on-site incinerator and 10 hospitals used YalareemtCW incinerator, 2,080 kg of
HCW were incinerated on-site and 107,621 kg of H@Mfe incinerated by Yala
central HCW incinerator. C€ equivalent generated from on-site incineratiors wa
3.43 ton, and that of Yala central HCW incineratwas 4.75 ton. Totally, CO
equivalent generated in this phase was 8.18 ton.

Environmental damage = GCequivalent (ton) x 39€/ton x 52.66Baht/€
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=8.18 x 39 x 52.66 Baht
= 16,799 Baht

4.3.1.1.2 Benefits

A.2-1 Baseline phase

A.2-1.1 Saved healthcare related cost
of local people from using off-site incineration

There were seven hospitals used Hat
Yai central HCW incinerator in this phase.

Scenario |: seven hospitals still used
on-site incinerator. There were 130,344 peoplengvinearby seven on-site
incinerators. Cases of respiratory disease occuroed stack emission were 37,124.
Cost of healthcare service was 37,864,158 Bahtvelreost for healthcare seeking
was 249,470,213 Baht. Totally, healthcare relatet of local population illness from
using on-site incinerator (HC1) was 287,334,372tBah

Scenario Il: Seven hospitals used Hat
Yai central HCW incinerator. Based on section A4;Total healthcare related cost
of local people illness from using Hat Yai centiatineration was 3,701,826 Baht.
Because proportion of HCW from seven hospitals Wa8% of HCW incinerated,
healthcare related cost (HC2) due to HCW from sénampitals was 510,851 Baht
Therefore,

Saved healthcare related cost of local populatidimess from using off-site
incineration (SC) in baseline phase =HC1-HC2

= 287,334,372 Baht — 510,851 Baht

= 286,823,521 Baht

A.2-1.2 Saved income loss of local
populations’ iliness from using off-site incinexati

Scenario |: seven hospitals still used
on-site incineration: based on 37,214 respirat@yes, 13,397 were dependent and
23,817 were independent patients. Income lossdang others was 2,051,043 Baht
and for sick leave was 3,646,403 Baht. Therefarepme loss of local people illness
from using on-site incineration (SIL1) was 5,6964hht.

Scenario II: seven hospitals used Hat
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Yai central HCW incineration: based on section A.8; scenario Il, income loss of
local people illness (SIL2) due to HCW from seveaspitals incinerated at Hat Yai
central HCW incinerator was 88,513 Baht.

Therefore, Saved income loss of local populatiotisess from using off-site
incineration (SIL) in baseline phase = SIL1-SIL2

= 5,697,446 Baht — 88,513 Baht

= 5,608,933 Baht

A.1-1.3 Saved labor cost when changed
to off-site incineration: based on seven hospitagsng Hat Yai central HCW
incineration, labor cost reduced 106,200 Baht fumimg on-site incineration.

A.1-1.4 Saved environmental damage
from using incinerator with emission control equgmh (central incinerator): The
calculation based on 75,628 kg of HCW generatenh seven hospitals.

Scenario |: seven hospitals used on-site
incineration. Of the 75,268 kg of HCW incineratéotal CQ- equivalent generated
was 124.8 ton. Environmental damage from using in4scineration (EO) was
256,236 Baht.

Scenario II: seven hospitals used Hat
Yai central HCW incineration. Total CO2- equivaleggnerated reduced to 3.2 ton.
Environmental damage from using central incinera{teC) was 6,596 Baht.

Therefore, environmental damage from using inciteeravith emission control
equipment (central incinerator) =EO-EC
= 256,236 Baht — 6,596 Baht
= 249,640 Baht
A.2-2 Operation phase

A.2-2.1 Saved healthcare related cost
of local people from using off-site incineratiofitete were ten hospitals using Yala
central HCW incinerator.

Scenario I: ten hospitals still used on-
site incineration. People living nearby ten on-giteinerators were 149,749. Cases of
respiratory disease from ten on-site incinerataclkstemission were 43,125. Cost of

healthcare service was 44,112,951 Baht and traa®l for healthcare seeking was
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290,640,749 Baht. Total healthcare related cokiaal population iliness from on-site
incinerators stack emission (HC1) was 334,753,780tB

Scenario IlI: ten hospitals used Yala
central HCW incineration. The Yala central HCW mmiator affected 1,318 local
people. Estimated cases of respiratory disease 3&reCost of healthcare service of
local population illness from Yala central HCW inerator was 388,255 Baht. Travel
cost for healthcare seeking was 25,580 Baht. Hemi¢hrelated cost of local people
from using Yala central HCW incineration (HC2) w4%3,836 Baht. Because total
HCW incinerated by Yala central HCW incinerator wi87,621 kg and 88.0%
(94,627 kg.) was from ten hospitals, healthcarateel costs due to HCW from ten
hospitals

= 413,836 Baht X 88.0/100

= 364,176 Baht
Therefore, saved healthcare related cost of loeable illness from using off-site
incinerator (SC) in operation phase = HCI-HC2

= 334,753,700 Baht-364,176 Baht

= 333,389,524 Baht

A.2-2.2 Saved income loss of local
people illness from using off-site incineration

Scenario I: ten hospitals still used on-
site incineration. Based on 43,125 respiratoryesasstimated, 15,525 cases were
dependence and independent cases were 27,600.driogsfrom stop working for
caring others was 2,316,173 Baht. Income loss fsark leave was 4,117,667 Baht.
Income loss of local people illness from using da-sncineration (SIL 1l)was
6,433,840 Baht.

Scenario IlI: ten hospitals used Yala
central HCW incineration. Based on 381 respirattages estimated, 137 cases were
dependence and 244 cases were independence. Inoesnéom stop working for
caring others was 24,831 Baht. Income loss frork lEave was 44,15B8aht. Income
loss of local people illness from using Yala centi&€W incineration (SIL 2)was
68,982 Baht. Based on 88.0% of HCW incinerated fnas ten hospitals, income loss
due to HCW from ten hospitals = 68,392 Baht X08B00
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= 60.185 Baht
Therefore, Saved income loss of local people iineem using off-site incineration
(SIL) in baseline phase = SIL1-SIL2

= 6,433,840 Baht — 60,185 Baht
= 6,373,655 Baht

A.2-2.3 Saved labor cost when changed
to off-site incineration: ten hospitals using Yakntral HCW incinerator, saved labor
cost 138,800 Baht.

A.2-2.4 Saved environmental damage
from using incinerator with emission control equgmtt HCW generated from ten
hospitals that used Yala central (98,996 kg) wasl dsr calculation.

Scenario I: ten hospitals used on-site
incineration. Total C@ equivalent generated was 163.3 ton and envirotahen
damage from using on-site incineration (EO) was,83% Baht.

Scenario IlI: ten hospitals used Yala
central HCW incineration. Total CO2- equivalent gexted was 4.2 ton and cost of
environmental damage (EC) was 8,635 Baht.

Therefore, environmental damage from
using incinerator with emission control equipmesgntral incinerator) saved 326,775
Baht.

4.3.1.1.3 Summary costs, benefits and bene§it-co
ratio of HCW management in hospitals

Net cost in baseline was 14,088,154 Baht and
reduced to 9,220,218 Baht in operation phase. Mosts decreased from baseline to
operation phases, excepted cost of off-site managemcreased from 2,268,747 Baht
in baseline phase to 2,738,050 Baht in operaticas@hNet benefits increased from
292,788,294 Baht in baseline phase to 340,228,784 B operation phase. Most
benefit occurred from saving illness of local pa@idns after used off-site
incinerators instead of the on-site incineratotse Benefit-cost ratio in baseline phase
was 20.8, while in operation phase it increasegbtd (Table 4.30).
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Table 4.30 Cost-benefit analysis of HCW management in hokpita

Items Baseline Operation
Costs per year (Baht)
Labor 1,158,400 1,055,000
On-site management 890,740 485,850
Off-site management 2,268,747 2,738,050
Healthcare related cost of local population illnéssn | 8,231,299 4,086,975
incinerator stack emission
Income loss of local population illness from incier | 1,455,141 837,544
stack emission
Environmental damage from incinerator stack emissio 84,100 16,799
Net costs 14,088,154 | 9,220,218
Benefits per year (Baht)
Saved healthcare related cost of local populatfoo®s | 286,823,521 333,389,524
using off-site incineration
Saved income loss of local populations from usiffg o 5,608,933 6,373,655
site incineration
Saved labor cost when changed to off-site incinanat 106,200 138,800
Saved environmental damage from using incineratoR49,640 326,775
with emission control technology (central incinerat
Net benefits 292,788,294 | 340,228,754
Benefit-cost ratio 20.8 36.9
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4.3.1.2 Health centers
4.3.1.2.1 Costs
B.1-1 Baseline phase

B.1-1.1 Labor: Annual labor cost in
baseline phase wa$e,002Baht.

B.1-1.20n-site managemend8 health
centers disposed by open burning, which had ammaabgement cos7,053Baht.

B.1-1.30ff-site managemenii2 health
centers transferred HCW to local government fornogemp and nine health centers
transferred HCW to the hospitals making annual obstanagement d<,280Baht.

B.1-1.4Healthcare related cost of local
population illness from using open burning: peoafiected by open burning were
66,595. Cases of respiratory disease were 18,9B%timated cost for healthcare
service was 19,345,452 Baht and 472,659 Baht &wmetrcost for healthcare seeking.
Total healthcare related cost of local populatibmess from using open burning was
19,818,111 Baht.

B.1-1.5 Income loss of local people
illness from using open burning: estimated 18,9G&es of respiratory disease
occurred, 6,828 cases were dependent and 12,189 wase independent population.
Income loss from stop working for caring others@)Lwas 1,091,984 Baht Income
loss from sick leave (ILW) was 1,941,408 Baht. Hfere, income loss of local
people was 3,033,392 Baht.

B.1-1.6 Healthcare related cost of local
people illness from transferring HCW to local gaveent for open dump: Populations
affected by open dump were 15,011. Cases of fiweadies related were 2131.
Estimated cost for healthcare service was 2,7133¥® and travel cost for healthcare
seeking was 143,172 Baht making cost as 2,316,@h6. B

B.1-1.7 Income loss of local people
illness from transferring HCW to local government bpen dump: based on 2,131
cases estimated, 767 cases were in dependent gnodipl,364 cases were in
independent group. Income loss from stop workorgchring dependent patient (ILC)
was 207,056 Baht Income loss from sick leave (IlWd} 368,204 Baht. Total income
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loss in baseline phase was 575,260 Baht.

B.1-1.8 Healthcare related cost of local
people illness from transferring HCW to hospitats tising Hat Yai central HCW
incinerator. Based on 3,701,826 Baht of healthcele@ed cost of local people from
Hat Yai central HCW incinerator and proportion o€W from nine health centers
incinerated at Hat Yai central HCW incinerator Wa3%, healthcare related cost from

the health centers was:

3,701,826 Baht X 0.3/100
11,105 Baht

B.1-1.9 Income loss of local people

illness from transferring HCW to hospitals for ugidat Yai central HCW incinerator

Based on 641,399 Baht of income loss
of local people from Hat Yai central HCW incinenaemd 0.3% of HCW incinerated
was from nine health centers, income loss of Ipealple illness from HCW of nine
health center was

= 641,399 Baht X 0.3/100

= 1,924 Baht

B.1-1.8 Environmental damage from
HCW open burning: There were 6,913 kg of HCW baiigposed by open burning
and dump fired. The CO equivalent generated was 41.04 ton. HCW incieeldty
Hat Yai central HCW incinerator was 1,467 kg, gabted CQ- equivalent equal to
0.6 ton. Total C@ equivalent occurred was 41.64 ton.

Environmental damage = GCequivalent (ton) x 39€/ton x 52.66Baht/€
=41.64 x 39 x 52.66 Baht

= 85,518 Baht

B.1-2 Operation phase

B.1-2.1 Labor: Annual labor cost
increased t@5,680Baht.

B.1-2.20n-site management: 42 health
centers disposed HCW by on-site open burning. Ahonasite management costs
slightly decreased from that of baseline phass6661Baht.

B.1-2.3 Off-site management Nine
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health centers still transferred HCW to local goweent for opened dump. Eighteen
health centers transported HCW to the hospitalsnuah cost of off-site HCW
management in this phase increaseg4{660Baht.

B.1-2.4Healthcare related cost of local
people illness from using open burning. Populatiafiscted by open burning in this
phase decreased to 60,103. There were 17,359 chsespiratory disease occurred.
Cost of healthcare service decreased to 17,703)@87. Travel cost for healthcare
seeking was 359,285 Baht. Total healthcare related of local population illness
from using open burning in this phase was 18,0631 Béht.

B.1-2.5 Income loss of local people
illness from using open burning. Cases of respiyatlisease estimated in this phase
were 17,359, comprised of 6,249 cases in groupepeddent and 11,110 cases in
independent. Estimated income loss from stop wgrkim care dependent patient
(ILC) was 961,901 Baht, and loss from sick leata\() was 1,710,073 Baht making
total income loss 2,671,974 Baht.

B.1-2.6 Healthcare related cost of local
people illness from transferring HCW to local gaveent for open dump. People
affected by open dump in this phase decreased,2280There were 1,461 cases of
selected diseases related to open dump occurrest @ohealthcare service was
1,490,258 Baht and travel cost was 98,187 BahtalTimalthcare related cost from
using open burning was 1,588,445 Baht.

B.1-2.7 Income loss of local people
illness from transferring HCW to local governmentr fopen dump: cases of five
selected diseases related to open dump were 1HAtdre were 526 cases were
dependent and 935 cases were independent popul&stimated income loss from
caring dependent patient (ILC) was 126,319 Baht faach sick leave (ILW) was
224,593 Baht. Total income loss was 350,912 Baht.

B.1-2.8 Healthcare related cost of local
population illness from transferring HCW to centldCW incineration. Eighteen
health centers transferred HCW to hospital for gisriala central HCW incinerator.
Based on total healthcare related cost of localufatijon illness from Yala central
incineration ( 413,836 Baht) and 3.8% of HCW incated was from 18 health
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centers, Healthcare related cost occurred from HEM8 health centers was

= 413,836 Baht X 3.8/100

= 15,736 Baht

B.1-2.9 Income loss of local population
illness from transferring HCW to central HCW inaiagon: income loss of local
people iliness from Yala central HCW incineratorsw&8,982 Baht. Income loss fo
local people illness from incinerated HCW of theltie centers was

= 68,982 Baht X 3.8/100

= 2,621 Baht

B.1-2.10 Environmental damage from
HCW open burning. C® equivalent generated by open burning and dungal fin
this phase was 32.26 ton, and from Yala central HG&heration was 0.18 ton. Total
CO»- equivalent generated was 32.44 ton.

Environmental damage = GCequivalent (ton) x 39€/ton x 52.66Baht/€
= 32.44 x 39 x 52.66 Baht
= 66,623 Baht
4.3.1.2.2 Benefits
B.2-1 Baseline phase

B.2-1.1 Saved healthcare cost of local
people from changing open burning to central in@hen: There were nine health
centers transferred HCW to hospital for centralnacation at Hat Yai central HCW
incinerator. All of them used to dispose HCW bysite open burning.

Scenario I: nine health centers still used
on-site open burning. There were 11,416 peoplette Cases of respiratory disease
occurred were 3,251. Cost of healthcare service 356,280 Baht. Travel cost for
healthcare seeking was 218,495 Baht. Total heakhedated cost from using on-site
open burning (HCO1) was 3,534,775 Baht.

Scenario 1l: Nine health centers
transferred HCW to hospital for using Hat Yai cahtdCW incinerator. Estimated
healthcare related cost of local people illness @aLfrom incinerated HCW of nine
health centers by Hat Yai central HCW incineratasvt 1,105 Baht.

Therefore, saved healthcare related cost of logallations illness from using off-site
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incineration (SCO) in baseline phase = HCO1E2C

= 3,534,775 Baht — 11,105 Baht

= 3,523,670 Baht

B.2-1.2 Saved income loss of local
people from changing open burning/dumping to tramsfg to hospital for central
incineration:

Scenario I: nine health centers used old
methods to dispose HCW. Cases of disease relatddClv disposal were 3,251,
1,170 cases were in dependent group were 1,17@,88d cases were in independent
group. Income loss for giving care was 265,948 Baiu for sick leave was 472,900
Baht. Therefore, income loss of local populatidmeiss from using on-site incineration
(SIL1) was 738,848 Baht.

Scenario Il: nine health centers
transferred HCW to hospitals for incineration at Mai central HCW incinerator and
caused income loss (SIL2) of 1,924 Baht.

Therefore, saved income loss of local populatiolisess from changing open
burning/dumping to transferring to hospital forimeration (SIL)

= SIL1-SIL2

= 738,848 Baht — 1,924 Baht

= 736,924 Baht

B.2-1.3 Saved environmental damage
from changing disposal methods from open burnind)@mmp fired to transferring to
hospital for central incineration: The calculatisassed on 1,467 kg of HCW from nine
health centers that changed disposal method fram bprning to central incineration.

Scenario I: HCW disposed by open
burning. Of the 1,467 kg of HCW, total GOequivalent generated from its open
burning was 8.7 ton. Environmental damage fromaisin-site incineration (EO) was
17,886 Baht.

Scenario Il: HCW were combusted at
Hat Yai central HCW incinerator. Total CO2- equas generated reduced to 0.06
ton. Environmental damage from using central in@hen (EC) was 128 Baht.

Therefore, saved environmental damage from chandisigosal methods from open
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burning and dump to transferring to hospital fantcal incineration

= EO-EC

= 17,886 Baht - 128 Baht

= 17,758 Baht

B.2-2 Operation phase

B.2-2.1 Saved healthcare cost of local
people from changing open burning to central in@tien. There were 18 health
centers transferred HCW to hospital for Yala cdrid@W incinerator. Fifteen health
centers used to dispose HCW by on-site open burpiegple impacted were 17,908.
Another three health centers changed from transteto local government for open
dump. There were 4,783 people near by dumping areas

Scenario I: 18 health centers still used
their own methods to dispose HCW.

1) Fifteen health center used on-site
open burning to dispose HCW. Based on 17,908 legpulations impacted from open
burning, 5,121 cases of respiratory disease weammaed. Cost of healthcare service
was 5,223,083 Baht and travel cost for healthcaekiag was 344,126 Baht. Total
healthcare related cost from open burning was 52087Baht.

2) Three health centers transferred
HCW to local government for open dump. There w&rEB3 people impacted by
open dump. Cases of diseases related to open dwerg 683. Cost of healthcare
service was 696,901 Baht and travel cost for heatth seeking was 45,916 Baht.
Total healthcare related cost from open dump w&s824 Baht.

Total healthcare related cost of local
population illness from using open burning/dumpjH§EO1) was 6,310,026 Baht.

Scenario Il: 18 health centers used Yala
central HCW incineration. Estimated cost of locabple illness (HCO2) from HCW
incinerated by Yala central HCW incinerator was/B5, Baht.

Therefore, saved healthcare related cost of logpulation illness from using off-site
incinerator (SCO) in operation phase =HCOI - HCO2

= 6,310,026 Baht-15,736 Baht

= 6,294,263 Baht
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B.2-2.2 Saved income loss of local
populations from changing open burning/dumpingenotial incineration:

Scenario I: 18 health centers used old
methods for HCW disposal. Cases of related diséase open burning were 5,121
and those from open dump were 683. Thus, there %8 cases occurred from old
methods of HCW disposal. Of these, 2,089 cases dependence and independent
cases were 3,71Bcome loss from stop working for giving care opdadent patient
was 400,133 Baht and income loss from sick leave W& ,452 Baht. Income loss of
local people iliness from using open burning/dungi8IL 1)was 1,111,586 Baht.

Scenario Il: 18 health center transferred
HCW to hospital for Yala central HCW incineratidéstimated income loss (SIL2) of
local people illness was 2,621 Baht.
Therefore, saved income loss of local populatiolisess from changing open
burning/dumping to transferring to hospital for imeration (SIL) in baseline phase

= SIL1-SIL2

=1,111,586 Baht — 2,621 Baht

= 1,108,965 Baht

B.2-2.3 Saved environmental damage
from changing disposal methods from open burnind damp fired to central
incineration: 18 health centers changed disposé#hades from open burning and dump
to central incineration, and 15 health centers usedispose HCW by open burning
and three used to dispose by open dump. HCW gexefiatm 15 health centers that
used to dispose HCW by open burning were 4,128kigtlaree health centers used to
dispose HCW by open dump were 522 kg. Based onpeveent of HCW in dumping
site had to be fired, there were 28 kg of HCW firédtal HCW that being disposed
by open burning and dump fired were 4,156 kg.

Scenario |: 18 used old methods for
HCW disposal. Of the ten hospitals used on-siteaneration 4,156 kg of HCW
disposed by open burning and dump fired, totab-C£&guivalent generated was 24.7
ton. Environmental damage from open burning andplfirad (EO) was 50,670 Baht.
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Scenario Il: 18 health center transferred
HCW to Yala central HCW incineration. Total CO2-uealent generated was 0.18
ton. Environmental damage from using central in@hen (EC) was 362 Baht.
Therefore, environmental damage from open burnind dump to transferring to
central incineration

=EO-EC

= 50,670 Baht - 362 Baht

= 50,308 Baht

4.3.1.2.1 Summary of costs, benefits and benefit
cost ratio of HCW management in health center
Cost for HCW management occurred in group of

health center was 25,934,661 Baht in baseline phHdsst costs, 19,181,111 Baht,
were the cost of local people illness related teropurning of HCW. In operation
phase, the cost of HCW management reduced to 228¥7Baht. Most costs
(18,064,383 Baht) were also from the cost of lgoebple illness related to open
burning HCW. Net benefit in baseline phase was &2/ Baht. The benefit
increased to 7,453,536 Baht in operation phase.t Mesefits in both baseline and
operation phases were from saving healthcare d¢dstal people from changing open
burning or open dump to central incineration. Tleaddit-cost ratio in baseline phase
was 0.16; it increased to 0.33 in operation ph&sélé 4.31).
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Table 4.31 Cost-benefit analysis of HCW management in hezgtiter

Items Baseline Operation
Costs per year (Baht)
Labor cost 19,002 25,680
On-site management 57,053 56,561
Off-site management 17,280 34,560
Healthcare related cost of local population illnéssm 19,818,111 18,064,383
using open burning
Income loss of local population illness from usiogen 3,033,392 2,671,974
burning
Healthcare related cost of local population illndssm 2,316,016 1,588,445
transferring HCW to local government for open dump
Income loss of local population illness from trarshg 575,260 350,912
HCW to local government for open dump
Healthcare related cost of local population illnégsm 11,105 15,736
central incineration
Income loss of local population illness from cehtra 1,924 2,621
incineration
Environmental damage from pollution emission 85,518 66,623
Net costs 25,934,661 22,877,495
Benefits per year (Baht)
Saved healthcare cost of local populations frormghmay 3,523,632 6,294,263
open burning/dumping to transferring to hospital (fo
central incineration
Saved income loss of local populations from chamgpgin 736,924 1,108,965
open burning/dumping to transferring to hospital |fo
incineration
Saved environmental damage from changing disposal 17,758 50,308
method from open burning to transferring to hos$ioa
central incineration
Net benefits 4,278,314 7,453,536
Benefit-cost ratio 0.16 0.33
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4.3.1.3 Clinics
4.3.1.3.1 Costs
C.1-1 Baseline phase

C.1-1.1 Labor: annual labor cost was
100,599 Baht.

C.1-1.2 On-site management: only one
clinic disposed HCW by on-site opened burning, mglkannual on-site management
cost of 100,178 Baht.

C.1-1.3 Off-site management. 38
clinics used open dump. Eight clinics disposed HRWhcineration, therefore, annual
cost of off-site HCW management was 66,105 Baht.

C.1-1.4 Healthcare related cost of local
people illness from using open burning: There w9 kg of HCW from a clinic
disposed by open burning in baseline phase. Thes dyirning could affect on 4,400
local populations. Cases of respiratory disease We253, costing healthcare service
1,278,713 Baht. Travel cost for health care seelag 31,229 Baht. Total healthcare
related cost of local people illness from usingroparning was 1,309,402 Baht.

C.1-1.5 Income loss of local people
illness from using open burning: based on 1,258<as$ respiratory disease, 451 cases
were dependent and 802 cases were independentagiopul Income loss from stop
working for taking care of dependent patient (ILWs 160,933 Baht Income loss
from sick leave (ILW) was 286,207 Baht. Therefdmal income loss of illness from
using open burning in baseline phase was 447,140 Ba

C.1-1.6 Healthcare related cost of local
population illness from open dump: 38 clinics disgd by open dump at a dump site
in Satang-Nok Subdistrict. Population affected Ipem dump were 1,318. Cases of
five diseases related to waste dumping were 1&Timated cost for healthcare service
was 190,798 Baht and that of travel cost for health seeking was 12,571 Baht. Total
healthcare related cost of local population illniesen open dumpvas 203,369 Baht.

C.1-1.7 Income loss of local population
illness from open dump: based on 187 cases, 67 eas&s from dependent group and

120 cases were independent group. Income loss Btmp working for caring
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dependent patient (ILC) was 12,192 Baht and fraop storking due to illness (ILW)
was 21,451 Baht. Total income loss of local popaiatliness in baseline phase was
33,643 Baht.

C.1-1.8 Healthcare related cost of local
people illness from using central incineration. HEiglinics transferred HCW to
hospitals for Hat Yai central incineration. Based 8,701,826 Baht of healthcare
related cost estimated and 0.8% (1,855 kg) of HC&¥ fsom eight clinics, Healthcare
elated cost from HCW of eight clinics incineratawas 29,615 Baht.

C.1-1.9 Income loss of local people
illness from central incineration. Estimated tatedlome loss of Hat Yai central HCW
incinerator was 641,399 Baht. Proportion of HCWhireight clinics incinerated was
0.8%. Therefore, income loss of local people illndsom eight clinics’ HCW
incineration was 5,131 Baht.

C.1-1.10 Environmental damage from
HCW combustion: There was 292 kg of HCW disposeddigg open burning; 10,792
kg was disposed by at dumping site. Therefore HG& dump-fired was 539.6 kg.
Amount of HCW used for calculation in this phases\881.6 kg. The CO equivalent
generated from using open burning and dump-fired @& ton. HCW from eight
clinics (1,855 kg), disposed by Hat Yai centralimecation, generated 0.08 ton of
CO,- equivalent. Total C® equivalent was 6.68 ton.

Environmental damage = GCequivalent (ton) x 39€/ton x 52.66Baht/€
= 6.68 x 39 x 52.66 Baht
= 13,719 Baht
C.1-2 Operation phase

C.1-2.1 Labor: annual Ilabor cost
increased to 399,359 Baht.

C.1-2.2 On-site management: none
clinic disposed HCW by on-site open burning. Howewaanual on-site management
costs increased to 127,013 Baht after the Yala ampatity enforced the regulation of
HCW management in Yala municipal area.

C.1-2.3 Off-site management. 11

clinics still used opened dump. Twenty one clinissed HCW transportation and
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incineration service of the Yala municipality. Eén clinic transported HCW to the
hospitals. Annual cost of off-site HCW managemaenthis phase increased to 86,482
Baht.

C.1-2.4 Healthcare related cost of local
population open dump: People affected by open dumtipis phase were 1,339. There
were 191 cases of selected diseases related todopem occurred and caused 195,097
baht of healthcare service. Travel cost for healthseeking was 12,854 Baht. Total
healthcare related cost of local population illnéssn using open burning in this
phase was 207,951 Baht.

C.1-2.5 Income loss of local people
illness from open dump: Of the 191 cases of figkected diseases related to open
dump, 69 were in group of dependent and 122 wesescaf independent population.
Income loss from stop working for caring dependeatient (ILC) was 12,390 Baht
and loss from sick leave (ILW) was 22,078 Baht.al aicome loss of local population
illness from open dump in operation phase was B4BHht.

C.1-2.6 Healthcare related cost of local
people iliness of central incineration: total hieedtre related cost from Yala central
HCW incineration was 413,836 Baht. Proportion ofWW@om 36 clinics incinerated
by Yala central HCW incinerator was 8.2% (8,866. Kijj)erefore, healthcare related
cost of HCW from the clinics was 33,935 Baht.

C.1-2.7 Income loss of local people
illness from central incineration: based on 68,82&t of income loss of local people
illness estimated from Yala central HCW incineradaad 8.2% of HCW from clinics,
total income loss occurred from clinics’ HCW cehtrecineration was 5,657 Baht

C.1-2.8 Environmental damage from
HCW combustion: No clinic disposed HCW by open lngn There was 1800 kg of
HCW disposed by open dump. Therefore, 90 kg of H@®¢ fired at dumping site
and generated 0.72 ton of @OCequivalent. Of the HCW incinerated by central
incineration was 8,866 kg, 0.38 ton of &COequivalent occurred. Total GO

equivalent was 1.1 ton.
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Environmental damage = GQequivalent (ton) x 39€/ton x 52.66Baht/€
= 1.1 x 39 x 52.66 Baht
= 2,259 Baht
4.3.1.3.2 Benefits
C.2-1 Baseline phase

C.2-1.1 Saved healthcare related cost
of local people illness after changing HCW disposathod from open dump to
central incineration: eight clinics changed HCWpdisal method open dump to central
incineration at Hat Yai central incinerator.

Scenario |: eight clinics disposed open
dump. Data calculated in section C.1-1.6 was u3ethal healthcare related cost of
local population illness fronransferring HCW of 38 clinics (10,792 kg) for opdamp
was 203,369 Baht. Proportion of HCW from eight idnwas 21.0% (2,272 Kkg).
Therefore, cost from HCW of eight clinics (HC1) w&x 707 Baht.

Scenario II: eight clinics disposed
HCW by Hat Yai central incinerator. There was 3,826 Baht of healthcare related
cost of local population nearby Hat Yai central H@Wineration illness, and 29,625
baht (HC2) caused by HCW from eight clinics. Theref saved healthcare related
cost of local population illness (SC) after chamggiHCW disposal method from
transferring to local government for open dumpeatcal incineration

= HC1-HC2
= 42,747 Baht- 29, 625 Baht
= 13,122 Baht

C.2-1.2 Saved income loss of local
population after changing HCW disposal method frapen dump to central
incineration: eight clinics changed HCW disposalthod from transferring to local
government for open dump to transferring to ho$da central incineration at Hat
Yai central incinerator.

Scenario |: Eight clinics disposed
HCW by transferring to local government for openmgu Similar to section C.1-1.7,
total income loss of local population illness wé&&633 Baht. Proportion of HCW

generated from eight clinics was 21.0%. Income thss to HCW from eight clinics
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(SIL1) was 7,065 Baht.
Scenario Il: Eight clinics disposed
HCW for Hat Yai central HCW incineration. Estimataatome loss of local people
illness (SIL2) from eight clinics’ HCW incinerationas 5,131 Baht. Therefore, saved
income loss of local people after changing fromrogemp to central incineration
= SIL1-SIL2
= 7,065 Baht — 5,131 Baht
= 1,934 Baht
C.2-1.3 Saved the environmental
damage from changing disposal method from open diongentral incineration: there
were 1,855 kg of HCW from eight clinics disposed\W®y central incineration.
Scenario |: eight clinics transferred
HCW to local government for open dump. There we&& &g of HCW fired at dump
site. CQ- equivalent generated in this phase was 0.74 ton.
Environmental damage (EO) = @quivalent (ton) x 39€/ton x 52.66Baht/€
=0.74 x 39 x 52.66 Baht
= 1,518 Baht
Scenario 1lI: Eight clinics transferred
HCW to hospital for central incineration. GGquivalent generated was 0.08 ton.
Environmental damage (EC) = @quivalent (ton) x 39€/ton x 52.66Baht/€
=0.08 x 39 x 52.66 Baht
= 162 Baht
Therefore, saved environmental damage (SOD) froamgimg disposal method from
open dump to central incineration
=EO-EC
= 1,518 Baht — 162 Baht
=1, 356 Baht
C.2-2 Operation phase
C.2-2.1 Saved healthcare related cost
of local people illness after changing from openning to central incineration: A
clinic that used to dispose HCW by open burninghgeal to Yala central incineration

in operation phase.
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Scenario I: one clinic used open
burning. Healthcare related cost of local peopteds from using open burning (HC1)
was 1,309,402 Baht

Scenario Il: one clinic used Yala
central HCW incineration. There were 1,318 peopipdcted by Yala central HCW
incineration in baseline, and 375 cases of respyatlisease occurred. Healthcare
related cost from central incineration was 392,B2ht. Proportion of HCW from a
clinic was 0.2% (183 kg) of HCW incinerated by Yalantral HCW incinerator.
Therefore, healthcare related cost from HCW ofiaic(HC2) was 785 Baht. Saved
health related cost of local people illness (SGgrathanging from open burning to
central incineration

= HC1 - HC2
= 1,309,402 Baht — 785 Baht
= 1,308,617 Baht

C.2-2.2 Saved income loss of local
people after changing from open burning to centréheration:

Scenario I: one clinic used open
burning. Income loss due to open burning (SIL1) 448,140 Baht.

Scenario Il: one clinic used Yala
central HCW incineration. Cases of respiratory atige (375 cases) in section C.2-
2.1were used for calculation. Total income los$ooal population illness from using
Yala central HCW incineration was 67,890 Baht. Blage 0.2% of HCW incinerated
was from the clinic, income loss (SIL2) occurredswE36 Baht. Therefore, saved
income loss (SIL) of local people after changingnir open burning to central
incineration

=SIL1 - SIL2
= 447,140 Baht- 136 Baht
= 447,004 Baht
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C.2-2.3 Saved healthcare related cost
of local people illness after changing from opemmguto central incineration: 36
clinics change from open dump to Yala central incator.

Scenario I: 36 clinics disposed HCW
by open dump. Similar to section C.1-2.6, healtbcaalated cost (HC1) of local
people illness fronopen dumpvas 207,951 Baht.

Scenario II: 36 clinics used Yala
central incineration. Total healthcare related dosin local population illness from
Yala central HCW incineration was 402,445 Baht.gértion of HCW from 36 clinics
was 8.2%. Healthcare related cost from 36 clinies ®3,000 Baht. Therefore, saved
healthcare related cost (SC) of local people iBnaf$er changing from open dump to
central incineration

= HC1 - HC2
= 207,915 Baht- 33,000 Baht
= 174,915 Baht

C.2-2.4 Saved income loss of local
people after changing from open dump to centraheration: 36 clinics change open
dump to Yala central HCW incinerator.

Scenario I: 36 clinics disposed HCW
by open dump. Similar to section C.1-2.6, incomsslalue to local people illness
(SIL1) fromopen dumpwvas 33,643 Baht.

Scenario II: 36 clinics used Yala
central HCW incineration. Data from C.1-2.7 wasdjsacome loss (SIL2) of local
people illness from incinerated HCW from 36 cliniess 5,657 Baht. Therefore,
saved income loss of local people after changirenafump to central incineration

=SIL1 - SIL2
= 33,643 Baht- 5,657 Baht
= 27,986 Baht

C.2-25 Saved the environmental
damage from open burning and dump-fired to cemi@heration: one clinic changed
from open burning to central incineration. Twengven clinics changed from open

dump to central incineration.
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1) Saved environmental damage after
changing from open burning to central incineration

Scenario I: Using open burning:
environmental damage (EO) due to 183 kg of HCW alisp by open burning was
2,231 Baht.

Scenario II: using central incineration:
cost for environmental damage (EC) was 25 Baht.

Saved environmental damage (SED)
after changing HCW disposal method from open byrmincentral incineration

=EO-EC

= 2,231 Baht- 25 Baht

= 2,206 Baht

2) Saved environmental damage after
changing from open dump central incineration.

Scenario I: 27 clinics disposed HCW
by open dump. Of the 10,918 kg of HCW generate8,%4g were dump fired. CO
equivalent generated was 4.35 ton. Cost for enmental damage (EO) was 8,943
Baht.

Scenario II: 27 clinics disposed HCW
by central incineration. C£equivalent generated from central incineratiorl0f918
kg of HCW decreased to 0.46 ton. Cost for enviromaledamage (EC) decreased to
952 Baht.

Saved environmental damage (SED)
after changing HCW disposal method from transfertim local government for open
dump to transferring to hospital for central incat@n or used central incineration
directly

=EO-EC

= 8,943 Baht — 952 Baht

= 7,991 Baht
Therefore, total environmental damage saved inphése

= 2,206 Baht + 7,991 Baht

= 210,197 Baht
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4.3.1.3.1 Summary of cost, benefits and benefit-
cost ratio of HCW management in clinic

Net cost of HCW management in clinics reduced
from 2,389,901 Baht in baseline phase to 897,12% Baoperation phase. Labor cost
increased from 100,599 Baht in baseline phase 8339 Baht in operation phase.
Similarly, healthcare related cost of local popiolatiliness from open dump slightly
increased from 203,639 Baht in baseline phase #9802 Baht in operation phase.
Cost of environmental damage from air pollution rdesed from 13,719 Baht in
baseline phase to 2,259 Baht in operation phase. Qdnefit-cost ratio showed

advantage in operation phase (Table 4.32).
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Items Baseline Operation
Costs (Baht)
Labor 100,599 399,359
On-site management 100,178 127,013
Off-site management 66,105 86,482
Healthcare related cost of local people illnessnfrasing 1,390,402 0
open burning
Income lost of local people illness from using opeming 447,14( 0
Healthcare related cost of local people illnessnfropen 203,369 207,951
dump
Income lost of local people illness from open dump 33,643 34,468
Healthcare related cost of local people illnessnfroentral 29,615 33,935
incineration
Income loss of local people illness from centralmeration 5,131 5,657
Environmental damage from pollution emission 13,719 2,259
Net costs 2,389,901 897,124
Benefits (Baht)
Saved healthcare related cost of local people séinafter 0 1,308,617
changing from open burning to central incinerator
Saved Income lost of local people illness aftemgiirag from 0 447,004
open burning to central incinerator
Saved healthcare related cost of local people séinafter 13,112 174,915
changing from open dump to central incinerator
Saved Income lost of local people after changimgnflopen 1,934 27,986
dump to central incinerator
Saved the environmental damage 1,356 10,197
Net benefits 16,402 1,968,719
Benefit-cost ratio 0.007 2.19
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4.3.2 Cos-benefit of the central HCW incinerator management
4.3.2.1 Scenario I: with investment cost
4.3.2.1.1 Costs

4.3.2.1.1.1 Investment: The project life
was 25 years, with 37,2500,000 Baht of investmédrihcinerator, where house and
waste vehicle . Condition factor was 4% decreasati, investment cost became zero
in the 28" year. Repayment was also 4% of investment costrdst rate was 2%
based on the rate of environmental fund in the.aReevate discount rate for the
project was 2%.

4.3.2.1.1.2 Labor: labor cost covered
employment cost of four waste workers and a tecamicThere was 432,000 Baht in
the first year. Based on Yala municipality datdyolacost would increase 1.5% per
year.

4.3.2.1.1.3 Electricity and water
supply: the project used deep well water, operhtedlectric power pump. There was
19,805 Baht for the first year of operation. Thejpct expected cost of electricity
would increase 5% per year.

4.3.2.1.1.4 Incinerator maintenance:
maintenance costs covered cost of periodic cheéakk £mission test, and incinerator
fixed. Maintenance cost in the first year of operatwas 42,752 Baht. The project
estimated that maintenance cost would increaseddi%gear.

4.3.2.1.1.5 Fuel for incinerator and
waste vehicle: in the first year, fuel cost was96,600 Baht. In Thailand, trend of
diesel fuel prices in average five years incredsééo.

4.3.2.1.1.6 Waste vehicle maintenance:
Cost in this group covered costs of periodic chetk,condition and vehicle fixed.
There was 12,650 Baht used of first year. The ptogso estimated that cost of
vehicle maintenance would increase 10% every year.

4.3.2.1.1.7 Chemicals and equipments
for waste handler: cost of this group covered cadtsletergents, chemicals, and

personal protective equipments.
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4.3.2.1.1.2 Benefits
4.3.2.1.1.2.1 Income from HCW
transportation and disposal service from hospifaise for HCW transportation and
incineration services shown in Table 4.33.
4.3.2.1.1.2.2 Income from HCW
transportation and disposal service from clinicecg for HCW transportation and

incineration services from the Yala municipalityosim in Table 4.33.

Table 4.33 Price for HCW transportation and incineration ssgv

Transportation and incineration

Years Hospitals Clinics Incineration
(Baht/kg) (Baht/clinic/month) (Baht/kg)
1-3 30 150 20
4-6 40 180 25
7-9 50 220 30
10-12 65 260 35
13 and above 80 300 40

4.3.2.2 Scenario I: with investment cost

The Yala HCW incinerator started to operate itoDer 2007.
Investment cost after one-year operation was 350080Baht. There were 1,196,600
Baht of vehicle and incinerator’s fuel costs. Nests for one year operation were
39,712,007 Baht. Incomes of the project were froBVWHtransportation and disposal
services. Net incomes for one-year operation \2¢620,980 Baht. The benefit—cost
ratio of first year was 0.07. At the year of 2fhe benefit-cost ratio increased to 2.7.
(Table 4.34). Sensitivity analysis showed thatud#lfprice change the benefit-cost ratio
would also dramatically changed. However, if ins¢nate changed it would not much

effect to the benefit-cost ratio (Figure 4.3).
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Table 4.34 Costs and benefits of the central HCW incineratioen estimated

with investment cost

Years

[tems Factors 1 25
Costs (Baht)
Investment 4.0%* 35,760,000 0
Interest 2% 745000 29800
Repayment None 1490000 1490000
Labor 1.5% 432,000 617,545
Electricity and water supply 5.0% 19,804 63,873
Incinerator maintenances 10.0% 42,752 421,096
Fuel for incinerator and waste 1.6% 1,196,600 1,751,451
vehicle
Waste vehicle maintenances 10.0% 12,65( 29,828
Workers' protective equipment 4.2 4,200 11,274
Net cost 39,712,007 4,414,867
Benefits(Baht)
Income from HCW transportation 2 583,18( 12,019,814
and disposal service from hospitals *
Income from HCW transportation
and disposal service from clinics in 37.80( 75.600
Yala municipality o
Net benefit 2,620,98( 12,095,419
Cash flow -37,082,027 - 4,508,623
Private discount rate 2% 0.98 0.50
Net present value -36,340,386 -2,254,311
Benefit-cost ratio 0.07 2.7

* Condition factor for 25 years useful life

** See Table 4.33
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Figure 4.3 Sensitivity analysis of Scenario | if fuel priceioterest rate were

changed
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4.3.2.2 Scenario Il: without investment cost

Because this project was sponsored, investmesitcould be
excluded from an analysis. The results showed tthatbenefit-cost ratio was up to
1.53 in the first year. Its net present value w@4,813 Baht. In the Z5year, net cost
of the project increased 6,436,900 Baht. While, net benefit was 12,095,Ba8t. Net
present valuavas  2,170,740Baht. The benefit-cost ratio decreased to 0.94 I€Tab
4.35). The sensitivity analysis in this scenarics\géll related with fuel price. Trend

of benefit—cost ratio dramatically decreased if@ased fuel prices (Figure 4.4).
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Table 4.35 Costs and benefits of the central HCW incineratloen estimated without

investment cost

Years

[tems Factors 1 25
Costs (Baht)
Labor 1.5% 432,000 617,545
Electricity and water supply 5.0% 19,805 63,873
Incinerator maintenances 10.0% 42,752 421,096
Fuel for incinerator and waste vehicle 1.6% 1,196,60( 11,786,19(
Waste vehicle maintenances 10.0% 12,650 29,828
Workers' protective equipment 4.2 4,200 11,274
Net cost 1,708,007 12,929,806
Benefits(Baht)
Income from HCW transportation and * 2.583.18( 12,019,819
disposal service from hospitals
Income from HCW transportation and
disposal service from clinics in Yala *x 37.80( 75.600
municipality
Net benefit 2,620,98( 12,095,419
Cash flow 912,973 -834,387
Private discount rate 2% 0.98 0.50
Net present value 894,713 -417,193
Benefit-cost ratio 153 0.94

**See Table 4.33
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Figure 4.4 Sensitivity analysis of scenario Il if fuel priseas changed

Benefit cost ratic

2.5

2 \
1.5 —&—Fuel

0.5

0 5 10 % change

4.3.3 Social cost-benefit analysis of central HCW incinerator project
in Yala province after one year operation

A combination of data in Table 4.30, 4.31, 4.32 @35 were used for
analyzing social costs and benefits for Yala progin Two scenarios were
summarized, baseline phase and after one yeartmper@ver all HCW management
cost in Yala Province, costs of labor, and opersti@and maintenances slightly
increased from baseline phase to operation phasgever, costs related to healthcare
and environmental damage decreased. Net cost dedreftom baseline phase
(42,221,247 Baht) to operation phase (30,531,254t)BaMost benefits were from
saving healthcare related costs. Net benefits ase@ from 292,818,386 Baht in
baseline phase to 352,575,484 Baht in operatiorsgoph@ihe benefit-cost ratio also
increased from 6.9 in baseline phase to 11.5 imabjo& phase (Table 4.36).
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Table 4.36 Social cost-benefit analysis of HCW incineratasjpct in Yala Province

at baseline phase and after one-year oparati

Items Baseline Operation
Costs per year (Baht)
Labor 1,278,001 1,912,039
On-site management of healthcare facilities 1,047,91 669,424
Off-site management healthcare facilities 2,352,132 2,859,092
Operation and maintenance of central incinerator - 1,276,007
Healthcare related cost of local population illndssm 29,388,427, 18,098,318
emission of HCW combustion
Income loss of local population illness from enassiof 4,942,427 3,517,796
HCW combustion
Healthcare related cost of local population ilinsesn HCW 2,519,385 1,796,396
open dump
Income loss of local population illness from HCWeaqq 608,903 385,380
dump
Environmental damage from pollution emission 84,001 16,799
Net costs 42,221,247 30,531,251
Benefits per year (Baht)
Saved healthcare related cost of local populatimm using| 286,823,521 333,389,524
off-site incineration
Saved income loss of local populations from usifigsive 5,608,933 6,737,655
incineration
Saved healthcare related cost of local populatinrss after 26,224 7,777,795
changing disposal methods from open burning/dump to
central incineration
Saved income loss of local population illness aftemnging 3,868 1,583,955
disposal methods from open burning/dump to central
incineration
Save labor cost when changed to off-site incinenati 106,200 138,800
Save environmental damage 249,640 326,775
Income from HCW transportation and incineratiorvises - 2,620,980
Net benefits 292,818,386 | 352,575,484
Benefit-cost ratio 6.9 115
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4.4 Focus group discussion

After data collection and preliminary analysissuks were reviewed and
its impact judgment was made by stakeholders bmthl land provincial levels. For
local community level, indicators were divided intopopulation; facilities and
services,; safety and well-being concerns; commuadivities; and economy and
resources. Population indicators covered growtle, rahigration and temporally
worker. For the group of facilities and servicesused on transportation and road
activities, safe water, healthcare, education, camity waste management and
religion activities. For safety and well-being cems, the study focused on
expectation, perception of risk and leaders’ opinitmward the project. Three
indicators used for community activities: groupiagd activities, local norm and
tradition, and communication and information aci®bty. Economy and resource
indicators covered land used pattern, land prigle,gpportunity, and recreation and
aesthetics. There were two indicators set for mr@al level: HCW management
system and social cost benefit. Results of impacisibn were presented in Table
4.37 and 4.38.

4.4.1 Populations

From secondary data and observation, stakeholdersocus group
described that population growth rate was not irtgghcboth construction and
operation phase pattern of population growth rateocal area was similar to that of
provincial level, and this project did not causesnigration to the community. It was
observed that in construction phase no people rmmowe move out the project setting
area. However, in operation phase some villagergethsettle-down near the new
road to the plant. The stakeholders agreed that ribiv area was safer from the
political crisis than their former housing area dmadter in transportation. Temporally
worker was not impact in both construction and apen phase because workers did
not over-night in the plant during constructionr léperation phase, all four workers

were local people.
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4.4.2 Facilitiesand services

Transportation and road activities of villagers@enpacted by the project
in both construction and operation phase. Althotiggne was a new and better road to
the plant, other roads were damage, noisy and.dlityese problems continued to
operation phase. Safe water was slightly positi¥ected in construction phase and
become better in operation phase. Villagers weraicafof infective organisms that
might contaminate well water, so some villagersevehanged source of drinking
water from well water to commercial bottle watedaap water. The stakeholders
described, although cost of drinking water migldréased, but the commercial bottle
water and tap water were safer than well water.yTaded that some wells were
contaminated from landfill site near the local coomity. Healthcare, education and
community waste management were not impact in lgotistruction and operation
phases. Religion activity was not impact in congian phase, but slightly negative
affected in operation phase. Some stakeholdersridedcthat the village mosque
located down wind of the project, smoke and badllsemnetime interfered them

during in the mosque.

4.4.3 Safety and well-being concerns

The stakeholders concluded that the project indiuoeth positive and
negative impacts on villagers’ expectation. Forcpption of risk, there was slightly
negative impact on villagers’ risk perception innstiuction phase because most
villagers perceived moderated risk from the projéttoperation phase, about half of
villagers perceived high risk toward the projecow¢ver, data showed that leaders’
opinion favored the project in construction phaaed more of them favored in
operation phase. It was conclude that the projed positive impact on leaders’

opinion.

4.4.4 Community activities

There was no group or activity affected by thejgobin construction
phase. However, the project was slightly impactcommunity group and activity
when some villagers employed to the project gohéigstatus in operation phase. It

was not found any change in indicators of local nmoand tradition, and
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communication and information accessibility.

4.4.5 Economy and resour ces

The stakeholders decided that pattern of land @sedbund the project
setting area was not change in construction pHagepositive changed in operation
phase. It was positive impact because the landsafs living. However, price of land
was not affected. The project slightly positive amfed on villagers’ job opportunity
in operation phase, since some local villagers eygul to the project as waste
workers. This group of workers could help othedageérs finding job in the Yala
municipality. For recreation and aesthetics, thveas not impact because there was no

recreation and aesthetics area in local community.

4.4.6 HCW management system

There was positive impact on provincial HCW mamaget system. HCW
segregation in private clinics was significantlypravement. Improvements of HCW
disposal in healthcare facilities; covering hodpiténealth centers and private clinic

were also identified.

4.4.7 Social cost- benefit
The stakeholders decided that the project wasfibdoethe society since
the project did not show any social burden and tlosts of healthcare and

environmental damage decreased after the projecatpn.



Patthanasak Khammaneechan Results201

Table 4.37 Results of impact decision-making by focus groigeussion

L ocal community level indicators Impact decision

Construction Operation

Populations

-Growth rate 0 0
-Migration 0 +
-Temporally worker 0 0

Facilities and services

-Transportation and road activities -

-Safe water + ++
-Healthcare 0 0
-Education 0 0
-Waste management 0 0
-Facility for religion activities 0 -
Safety and well-being concerns

-Expectation +- +-
-Perception of risk - --
-Leaders’ opinion + ++
Community activities

-Groups and activities 0 -
-Local norm and tradition

-Communication and information accessibility

Economy and resour ces

-Land used pattern 0 +
-Land price 0 0
-Job opportunity 0 +
-Aesthetics 0 0
0 = not effect + = positive effect
++ = very positive effect - = negative effect

-- = very negative effect
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Table 4.38 Impact judge of provincial level indicators

Provincial level indicators Impact decision

Construction Operation

- HCW management systems NA ++

- Social cost-benefit NA ++

NA = not applicable
++ = very positive effect
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CHAPTER YV
DISCUSSION

This chapter was divided into two parts: discussydrstudy results and
proposal for Thai SIA guideline.

5.1 Discussion

Characteristics of local villagers surrounding H&W incinerator project
were similar to those of Yala provincial level ptgiions [101]. More than half of
respondents educated only primary school levebaet, and worked in rubber and
fruit orchards. Only 10.7% of them received infotioa about the project at baseline
phase. Although a workshop about the HCW incinergimject conducted on
December 19, 2005 by the Yala Municipality, promortof local villagers who were
informed about the project was low. At that timerth were 48 participants in the
workshop, however, most participants were healtmkers from various healthcare
facilities in Yala province. Unfortunately, only daparticipants were representatives
from two local communities. Since only two leadgarticipated in the workshop,
resulted in ineffective communication with variogsoups of the communities. In
local communities, there were many groups, for eamhealth volunteer, women
leaders, mosque committee, and school committegiy ttepresentatives should
participated in such workshop.

An evaluation of health impact at six months afiperation was too short
to detect any significant. The study found thatportion of villagers attending
Satang-Nok health center and Yala hospital wereilainat baseline phase. The
proportions of villagers attending Satang-Nok Healenter significantly decreased
from baseline phase (64.7%) to operation phase3¥32p<0.001), while in Yala
hospital the proportion also slightly decreasedstQd transportation was one factor

affected on villagers’ decision to go out or findalthcare service. This study found



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Tropical Medicinel23

that cost of transportation in operation phase tmasfold of baseline phase because
gasoline price increased from 25 Baht in baselimesp to 40 Baht in operation phase.
The average daily traffics were also decreased 8424 PCU per day at baseline
phase to 3,142 PCU per day at operation phasedabl).

The project did not affect on villagers’ opinionsward healthcare
services. Opinion among the same respondents whodad the same healthcare
services in baseline, construction and operatltases were not changed, except the
opinion toward number of patients in Yala hospithich significantly decreased from
baseline phase to operation phase. The improvanged by the improvement of the
service from health center by mobile teams of raifsem Yala hospital to work at
some health centers surrounding the Yala City. Ploigcy was increased patients in
health centers, but decreased patients in privetiesand Yala hospital [101].

The project affected selecting sources of drinkimgter in the local
communities. Sources of drinking water significgrdhanged from baseline phase to
construction phase and to operation phase (p<Q.®G@dportion of villagers drinking
well water, both from deep well and shallow welgcteased, while proportion of
drinking commercial bottled water increased (Table The data from focus group
discussion showed that some villagers affectednieyformer landfill site nearby the
community. Some wastewater from the landfill conteated villager’s well water and
their rice field, and also caused skin diseaseghifdren especially during rainy
season. These negative experiences caused villagersern of well water
contamination from the HCW incinerator project. Sowillagers avoid drinking well
water, and turned to commercial bottle water fdtdyegquality even cost more.

Road activities and transportation of local commyumvere significantly
impacted during the construction. Although numbafrsehicles decreased, number
of trucks in construction phase were two fold ajgé in baseline phase. Heavy truck
caused loud noise, dust and particle, and roacaseirbroken. The villages also
reported problems of dirty road, breaking road atefand loud noise during walking,
riding motorcycle, and riding car along village doat construction phase (Table 4.9-
4.16). It was showed that problem of dust was mgnifsicant because construction
period was in rainy season; the rain could minindest dispersion. However, road

dirty and road surface damage occurred. These gablwere concerned and
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discussed in the focus group discussion of stakiehs] especially during transporting
materials to the plant for construction. From foeus group discussion, a Yala
municipality’s representative presented their planmprove road to the incinerator
plant.

Villagers’ religion activities were not impacted rthg construction and
operation of the incinerator (Table 14), althoufgh village mosque was down wind
from the HCW incinerator. However, number of vikag attending the village’s
mosque decreased from baseline phase to construatm operation phases because a
new mosque constructed in the village and begasdhace. Some villagers used the
new mosque that closed to their houses instedueadltd one.

The villagers who expected job from the projectinsigantly increased
from baseline phase (7.7%) to construction phadeO%) and to operation phase
(26.0%) because they wanted a job near their hoBwmne villagers were laborers in
the Yala city, about ten kilometers from the plaahd some of villagers were
unemployment. Rate of unemployment in local comityumias 8.1% at baseline
phase; this rate was quite high compared to thoskeaprovince level (0.8%) and
national level (1.4%) at the same period. Howewety one local villager employed
during construction phase and four villagers emgtbgs waste workers in operation
phase.

Expectations toward community development, and ncleavironment
were also significant (P < 0.001). Data from in-thepnterview showed that
community development and clean environment relatednoving landfill site far
away from populated community. Some villagers ekge if the project could be
settled, a landfill, about 500 meters from the camity school, would be closed, and
a new landfill would be constructed at the same arfethe incinerator, about three
kilometers from the school. This showed that villegdid not believe the incinerator
would improve their environment but closing olddéh would.

Some negative expectations such as bad smell tivédeocrganisms, and
danger from car traffic increased significantly<{@.01). Similarly, data of health risk
perception also showed that rates of villagers geirtg high risk increased
significantly from baseline phase to operation ph#s<0.001, Table 4.14). The
villagers increased their risk perception towar@ tHCW incinerator project if
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experienced some problems related to the projett as bad smell, smoke, loud noise
and disturbances from vehicles (Table 4.14). Oenag of socio-economic
disadvantage among people lived near hazardous séstwas reported [111]. The
long-term health impacts were also identified [11113].

This study showed villagers concerned with emissiom incinerator.
The expectation of most villagers from smoke of H@W incinerator did not change
in three phases. Data from in-depth interview akowed that smoke was the key
factor for community leader to accept the projgather studies also showed that
emission from incinerator was in public concern(1112]. There were up to 60
chemicals from incinerator stake identified [113]Various boundaries of stake
emission were defined and recommended for safegunbunding population [110-
117]. Psychological impacts on residents living hmt two kilometers radius of
incinerator were observed [110]. Increased riskvelr cancer was identified in those
living within one kilometer of municipal incineratfl18]. Five kilometers radius was
used for human risk assessment [119-120]. In Tihajlarecommendation for
incinerator site selection was two kilometers fanf urban center [121].

For healthcare facilities, most staffs who tookpaessibility in waste
management received formal training in waste mamagé at both baseline phase
(62.2%) and operation phase (63.0%). Training ebt& handlers and healthcare
personnel was important [88]. The risk waste shdaddhandled properly to ensure
waste workers and general populations did not expofective organisms. Public
education on HCW could be beneficial in preventrigdCW exposure, encouraging
of risk awareness and promoting responsibilitydimper management [88]. Although,
regulation for HCW management in Thailand has dsti@nce 2002 [121-122], this
study found that only hospitals and health cenfaxperly segregated hazardous
HCW in red bag (100.0%). Unfortunately, improper \WCdisposal was worse.
Similar problems on hazardous HCW regulation ineotbeveloping country were
reported [46,123-124]. Availability of central HCWicineration in the region showed
improvement of HCW management in all types of lmeate facilities. Similar
information was reported in previous study [124jeffefore, regulation alone may not
effective if facility for HCW disposal is not avalble.

Rate of daily hazardous HCW generated from hospisalidied, health
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centers and private clinics were similar in basgelamd operation phases. Change in
methods and place of HCW managements in varioulshisage facilities affected the
cost of HCW management. Among the 11 hospitaldsaaflswaste worker, and waste
transportation decreased from baseline to operai@se (p < 0.05). However, cost of
waste bag and HCW disposal significantly incredsech baseline phase to operation
phase (0.05). Proportion of red bag usage increasdtie hospital that changed
method of HCW disposal from on-site incineration dff-site incineration. Some
clinics where owners were hospital staffs brougigpital red bag to use in the clinics.
Opinions toward proper handle of HCW segregatioomgstaffs of clinics increased
from 34.0% at baseline phase to 76.6% at operati@se (p <0.001). The opinion
toward high cost of HCW disposal also increasehftiaseline (17.0%) to operation
phase (38.3%, p =0.032, Table 4.27).

Cost related to HCW management in hospitals deedeabout five
million Baht after the Yala central HCW incineratuperated. Costs saving were from
avoiding local villagers exposed to hospital incaters emission. At baseline phase,
some hospitals had to transport their HCW to Hait cémtral HCW incinerator that
about 150 kilometers from Yala province becauséocél people complained about
their hospital incinerator emission. The centralinerator project gained benefit for
local hospitals as showed that the benefit cosh tHCW management in hospital
improved from 21.7 in baseline phase to 36.9 irajen phase.

For health center, about two millions Baht savimg operation phase
compared to baseline phase. These monetary saemgred from saving health of
local villagers from open burning and open dumpibgcause some health centers
transferred their HCW to the hospital for incinéyatin the central HCW incinerator.
Since proportion of health center disposed theik\HKY the central HCW incinerator
quite low, benefit-cost ratio of HCW managementealth center slightly improved
from 0.17 in baseline phase to 0.31 in operaticasphthe ratio was less than expected
[99].

Net cost of HCW management in clinics was aboueédhmillion Baht
reduced from baseline phase to operation phasest Bists saving occurred from
saving health of local people from infectious dssavia open dumping of HCW.

Although most clinics disposed their HCW by tramsfey to local government for



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Tropical Medicinel27

open dump, about 5% of dump waste was fired [1Abjout 12 million Baht of
environmental damage cost in baseline phase weeslsa operation phase by using
the central HCW incinerator instead of open dumpifge benefit cost ratio of HCW
management in clinics improved from 0.11 in baselphase to 1.21 in operation
phase.

For cost-benefit of the central HCW incinerator m@g@ment, two
scenarios were compared, with and without investmeosst. When excluded
investment cost, about one million Baht was benaftier one-year operation. The
benefit-cost ration was 1.53 that feasible for stueent [99] because the Yala
municipality loaned a 100% without interest fundinghe analysis including
investment cost found that the score of benefit catto in the first year was 0.07, and
0.73 at the end of project.

Over all social cost-benefit analysis of HCW mamaget in Yala
province after one year, operation showed thatconsts reduced from 52.1 millions
Baht in baseline phase to 38.9 millions Baht inrapen phase. Net benefits improved
from 26.7 millions Baht in baseline phase to 46ilion Baht in operation phase. The
benefit cost ratio also improved in operation phadee project showed benefits to

both local populations and healthcare services.



Patthanasak Khammaneechan Discioss/ 128

5.2 Guidelinefor SIA methodsin Thailand

The principle of SIA is to determine if the propdsaction (activity,
project, program and policy) make any impact onpteie way of life, both positive
and negative. SIA also aims at manage the intemd@dequences to create more
sustainable human environment. SIA can conductniatily and compulsorily. If SIA
is a part of EIA or other impact assessment, basicess of impact assessment should
be followed: screening, scoping, appraisal, repoeiyiew and decision-making,
monitoring and evaluation. SIA should involve staddelers at the early stage of the
process to create transparency and equity. Suoont stakeholders may lead local
people to accept the development project. Specalips of people, particularly,
vulnerable groups, should be consulted. The folhgwis the practical guideline in
conducting SIA study in Thailand.

The basic design of SIA study is an evaluationaede In addition, SIA
could compare information of two or more commuisiigéeas with and/or without the
proposed action, or between different alternativésthe proposed actions. A
concurrent SIA could be applied by following cyaé the proposed action and the
study may need two or three rounds of data collactbaseline, construction and
operation phases. A projecting of SIA impact maycarried out if accurate impact
data from similar proposed action in similar targefpulation. However, different
groups of population may have different attituded &alues on the proposed action
and its impact. This design may need fully paragign of community.

The final step of data gathering will be public dor to decide if the
proposed action impact on people’s life in the akacted.

Variables suggested, Table 5.1, should be includethe SIA study.
Other than the variables of development projecteamed, for example, the nature of
the project, expected outcome of the project, peopifected by the project,
particularly those who have to move out of thellages
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Table5.1 Suggested SIA variables and scope of the study

Variable

Scope

1. Population
-Number

-Pattern

-Growth rate
-Migration

-Temporally worker

-Number of people affected

-Review population pattern, proportion
dependent group, etc.

-Trend of growth rate

-Rate of immigration and emigration
-Number and proportion of temporally

worker, season and duration

2. Infrastructure
-Transportation and road activities

-Safe water

-Healthcare

-Education

-Community waste management

-Facility for religion activity

-Factors concerrother system related

the proposed action

-Route, aerage daily traffic, types
vehicle used and frequencyppinion
toward road activity
-Sources of drinking water and wg¢

supply,
accessibility

coverage of safe watg
-Health facility, opinion toward healthc:
service
-Number of school, level ofprovidec
education and capacity

-Rate of generation, and disposa¢thod
of solid waste, wastewater etc.
-Existing, dtending religion activity
opinion toward religion activity
-For example, additive air pollution frg

other factories

are
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indicators

Scope

3. Safety and well-being concerns

-Expectation from the project

-Perception of risk
-Leaders’ opinion

ways
-Risk perception toward the project
-Opinion toward

the project, opini

toward the project vender

-Expectation both positive and negative

D

4. Community activities

-Groups and activities

-Local norm and tradition

-Community grouping, activity,
committee and its function

-Important tradition, norm and value

-Communication and information  |[FCommunity relation and communicatig
accessibility channel
5. Economics

-Job opportunity

-Land used pattern
-Land price

-Production and consumption

-Rate of employment, working skill,
income and occupation

-Existing land used and zoning
-Existing price of land and trend

- Important goods import and export frg

the local community

m

6. Resour ces

-Aesthetics and sightseeing area

-Preservative area

-Ancient and spiritual site

-Type and use of the area, and benefits
local people

- Activity and benefit of local people
related to the area

- Activity of local people, and benefit of

5 of

local people related to the site
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In addition, it is suggested, SIA investigator ddopay attention to the
local people’s concern since people in differerdaahave different problems and
interest.

Data in SIA study will combine primary and secorydsources depending
on the nature and availability of data in the aFe@.example, people’s perception and
expectation may be primary data while populatiorttgpa may be secondary
information. Methods used for gathering will be @nbination of quantitative and
gualitative methods.

Analysis: based on the study design, the analyssstth compare between
different groups of data, for example, baseline amhstruction, baseline and
implementation, construction and implementatiorterabtive A and alternative B,
community with and with out the proposed action.

The impact decision step as mentioned will be thiglip forum to decide
if the proposed action has any impact people’s wfayfe in the area, if so in which
way. Mitigation measures should be carried out tevent or minimize negative
impact.

Finally, plan for monitoring and evaluation shotlel developed to follow
up, especially, the significant impacts, and toueaghe mitigation measures being

implemented.
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CHAPTER VI
CONCLUSION

6.1 Conclusion

Characteristics of the local villagers at the gtadeas were not different
from those of provincial level. A workshop orgardzeras not effective in informing
local villager about the HCW incinerator projecthel project did not affect
accessibility to the services of healthcare, edocatnd water supply of local
villagers. However, it significantly affected vitjars’ health risk perception, including
activities of selecting drinking water. Road adies were also significantly affected,
especially at construction phase. Problems of doad, damaged road and loud noise
from the traffic were identified.

Water sources contamination and air pollution frbra incinerator were
serious concern of local villagers. Both commumégders and villagers were aware
of toxic air pollutions. Some negative expectatjosach as bad odor, infective
organisms, and danger from car traffic also sigaiitly increased. On the other hand,
some positive expectation, such as job from thgeptopcommunity development, and
clean environment significantly increased.

Land used pattern surrounding the project anégali migration slightly
changed after one year of project operation. Tin@& houses constructed along the
new road to the project. However, land price ataloeillage did not change.
Community structure tended to change when groupaste workers employed by the
project became new leaders because they had bettene and could help others to
find job in Yala municipality, which made them dgher status in the community.

The study showed improvement of HCW managemerdllirhealthcare
service sectors, hospital, health center and clafter one year of central HCW
incinerator operation, while some healthcare ses’icespondents thought their cost
of HCW management increased. However, a cost hea&lysis showed that the

project gained benefit to both healthcare servacesthe project vender.
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6.2 Recommendations

6.2.1 Recommendationsfor the HCW incinerator project

1. Local people perceived health risk from the niecator stack emission,
including well water contamination. Periodical ckeof stack emission and
contaminate of well water should be done, and #sailts should be used to inform
local communities.

2. This project impacted on villagers’ road actest Waste vehicle should
avoid peak hour traffic to minimize impact on wjkxs’ road activities. Road
maintenance should be carried out because somegdamcaurred during construction
phase.

3. Local villagers expected job and better incommnf the project. They
should be prioritized for employment. However, dgficdtion should be taken into
account.

4. The central incinerator with emission controluipgnent should be
promoted because it lead to a better managemetensysf HCW. More over, cost
benefit analysis showed advantage for the society.

5. Waste handlers should be trained in HCW managetagrevent risk for
themselves and the public and to improve HCW mamagé system.

6. Location for incinerator setting should avoigptated area.

6.2.2 Recommendationsfor further study
SIA process used in this study could be used adegine for SIA study in

different development projects.

6.3 Strengths of the study

1. This study combined technical and participat8hx methods together
to improve SIA quality.

2. Methods used for data collection in this studyered both quantitative

and qualitative methods to enhance strength andityabf data gathered.
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3. This study designed a concurrent study thategathdata from the real
situations systematically. Therefore, informatiam this study was reasonable to

generate guideline and/or apply for other studies.

6.4 Limitation of the study

The third round of data collection was about onaryafter the project

operated; it might be too short to detect the inhpac



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Tropical Medicinel35

REFERENCE

1. Sadler B. Environmental Assessment in a Chanyiorld. Final Report of the
International Study of the Effectiveness of Enmimental Assessment.
Canadian Environmental Assessment Agency and natienal
Association for Impact Assessment, Ottowa, Canaés.

2. ADB. Environmental assessment guideline. Manilasian Development Bank,
2003.

3. World Bank Environmental Assessment Sourcebook Update NumbEnel World
Bank and Environmental Assessment. An Overview.shifegton, DC:
World Bank, 1993.

4. JBIC. Guideline for confirmation of environmahand social considerations. JBIC,

2002.

5. UNEP. Environmental Impact Assessment TrainiegdRirce Manual, 2nd Edition.
UNEP, 2002.

6. Sadler B, Verocai |, Vanclay F. Environmengadd social impact assessment for

large dams, WCD Thematic Review V.2. Cape Townhe T world
commission on dams (WCD), 2000.

\‘

. IAIA. Principles of Environmental Impact Assessth Best Practice. International
Association for Impact Assessment / Institute ohviEonmental
Assessment , 1998.
8.Tvevad A, Farr JA, Jendroska J, Szwed D. ddank on public participation in
environmental impact assessment procedures innéol&dvarszawa:
Ministry of Environment, Poland, 2002.

9. Tongcumpou C, Harvey N. Implication of RIA chanig Thailand. Environ Impact
Assess Rew 1994; 14: 271-294.

10. Pantumsinchai P, Panswad T. Improvement ofbkess in Thailand. Avaliable

at: http://www.eeat.or.th/articles/Improvementdigidf. Accessed

15/06/2006.



Patthanasak Khammaneechan Referenc&36

11. Office of Natural Resources andnvitbnmental policy and Planning
Environmental Impact Assessment in Thailand. BakgkMinistry of
Natural Resource and Environment, 2006.

12. Vanclay, F. Summary of workshop on Internaldduidelines and Principles for
Social Impact Assessment. Glasgow: IAIA, 1999.

13. Office of Environmental Policy and Planning ahdstitute of Policy Study.
Guideline on Social Impact Assessment. Bangkoktitlite of Policy
Study. 1996. (In Thai).

14. Manowong E, Ogunlana SO. Public hearing uval rinfrastructure development
projects in Thailand: The case of the Ta Chinrrivarrages. Asia-Pacific
Journal of Rural Development 2005; XV: 41-54.

15.Bureau of Environmental Impact Evaluatiorifie® of Natural Resources and
Environmental policy and Planning. Guideline obkai Participation and
Social Impact Assessment for Environmental Impakisessment.
Bangkok: EURO print. 2006. (In Thai).

16. Vanclay F. Social impact assesgamin: Petts J, editor. Handbook of
environmental impact assessment. Vol. 1. OxfotdcBwell, 1999. p 301-
26.

17. Taylor N, McClintock W, Buckenham B. Social iagts of out-of-centre shopping
centres on town centres: a New Zealand case studpact Assessment
and Project Appraisal 2003; 21: 147-153.

18. Lane MB, Ross H, Dale AP, Rickson RE. Sacred,lanineral wealth, and
biodiversity at Coronation Hill, Northern Australi Impact Assessment
and Project Appraisal 2003; 21: 89-98.

19. Grambling R, Freudenburg WR. Opportunity-threkgvelopment, and adaption:
toward a comprehensive framework for social impmgessment. Rural
Social 1992; 57: 216-34.

20. Interorganizational Committee on Guidelines #&hvthciples for Social Impact
Assessment. Guidelines and Principles for Soaiapact Assessment.
Impact Assessment 1994; 12: 107 — 152.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Tropical Medicinel37

21. International Committee on Guideline and Pples for Social Impact
Assessment. Principles and guideline for socigdaich assessment in the
USA. Impact Assessment and Project Appraisal 2003231-250.

22. Burdge R. A community guide to social impacteasment. Middleton: Social
Ecology Press, 1994.

23. Taylor CN, Bryan CH, Goodrich CG. Social asses#: theory, process and
technique. %' ed. Christchurch: Taylor Baines and Associate8519

24. Armour A. Integrating impact assessment intanping process. Impact Assess
Bull 1990; 8: 3-14.

25. Branch K, Hooper DA, Thompson J, Creighton GQide to social assessment.
Boulder: Westview press, 1984.

26. Vanclay F. Conceptualizing social impacts. Emwnental impact assessment
review 2002; 22: 183-211.

27. World Bank Environmental Assessment Sourcebook. World Bankhiiieal
Paper. No. 139. Washington, DC: World Bank, 1991.

28. Lee N. Reviewing the quality of environmentss@ssment. In: Lee N, George C,
editors. Environmental assessment in developimgteamsitional countries:
Principle, methods and practice. Chichester: Wilay & Sons Ltd; 2002.
p 134-148.

29.Maeshall R, Arts J, Marrison-Saunders A. Inteomal principles for best practice
EIA follow up. Impact Assessment and Project Apgak2005; 23: 175-
181.

30.Abaza H. Strengthening future environmental sssent practice: An international
perspective. In: Lee N, George C, editors. Emrmental assessment in
developing and transitional countries: Principheethods and practice.
New York: John Willey and sons, Ltd. 2002. p. Z8P.

31.Tvevad A, Farr JA, Jendroska J, Szwed D. Harkllmwo public participation in
environmental impact assessment procedures innéoldvVarszawa:

Ministry of Environment, Poland; 2002.



Patthanasak Khammaneechan Referenc&38

32. Bisset R. Methods of consultation and publidip@ation. In: Lee N, George C,
editors. Environmental assessment in developimgti@msitional countries:
Principle, methods and practice. Chichester : Jdhley & Sons Ltd;
2002. p 149-160.

33. Ebisemiju, F. Environmental impact assessmeiking it work in developing
countries. Journal of Environmental ManagemenB81388: 247-273.

34. Organisation for Economic Co-operation and Dmweent (OECD).
Environmental Policy Benefits: Monetary Valuatiétaris: OECD, 1989.

35. Organisation for Economic Co-operation and Dmweent (OECD). Good
Practices for Environmental Impact Assessment @fdlbpment Projects.
Paris: OECD, 1991.

36. Winpenny JT. Values for the Environment: A Guitb Economic Appraisal.
London: HMSO, 1991.

37. Department of the Environment. Policy Apprasadl the Environment. London:
HMSO, 1991

38. Pearce D, Markandya A, Barbier E. Blueprint &o6Green Economy. Earthscan,
London, 1989

39. Espinoza G, Alzina V. Review of Environmentalplact Assessment in Selected
Countries in Latin America and the Caribbean. IADBB, 2001.
http://www.iadb.org/sds/doc/ENV-RevEnvimpactAsseA€E. pdf.
Accessed 02/10/2006.

40. de Zeeuw D. Advisory Review of the Environméntad Social Impact
Assessment Reports for the Baku-Thilisi-Ceyhan Bipeline and the
South Caucasus Gas Pipeline in Georgia. Dutch Gssion for
Environmental Impact Assessment, 2002.

41. Gorson-Fried S. (ed.). A Done Deal? Inco Gdhe Environmental Impact
Assessment  Process, and Public. 2002. Available: at
http://www.environmentaldefense.org/pdf.cfm?Coti@n2524&FileNa
me=KNCdraftMining.pdf. Accessed 02/10/2006.

42. Goldwyn R, Switzer J. Conflict-Sensitive BusisePractice: Towards the
Integration of Conflict Assessment and Preventioiextractive Industry
Practice. 2004.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Tropical Medicinel39

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.
54.

Tenwy A, Kveemer J, Gjerstal KI. Uncertainty in environmentaipact
assessment predictions: the need for better comeation and more
transparency. Impact Assessment and Project Agr206; 24: 45-56.

Tinker L, Cobb D, Bond A, Cashmor M. Impact igation in environmental
Impact assessment: paper promises or the basworafent condition?
Impact Assessment and Project Appraisal. 20052@3:280.

Kangv L, Christensen P, Nielsen EH. Mission impossildese environmental
impact assessment in Denmark secure a holisticoapp to the
environment? Impact Assessment and Project Apgdra2905; 23: 303-
314.

JICA Country profile on environmenftThailand Planning and evaluation

departmentJICA, 2002.

Becker, H. Social Impact Assessment. Europeamal of Operational Research
2001; 128:311-321.

Forsyth D, Plange Nii-K. Social impact assessnof membership of the pacific
free trade area. Suva: University of the Souttifea2001.

Lawrence DP Planning theories and environmental impact assegsme

Environmental Impact Assessment Review 2000; Q@:@&25.

Friedman J. Planning in the Public Domain: FiKimowledge to Action. Princeton:
Princeton University Press; 1987.

Saul JR. Voltaire’'s Bastards — The Dictatorsifilreason in the West. Toronto:
Penguin Books, 1993.

Campbell S, Fainstein S. Introduction: thetee and debates of planning theory.
In: Campbell S, Fainstein S. eds. Readings inmtentheory. Oxford:
Blackwell, 1996. p 1 — 18.

Mitchell B Resource and EnvironmendManagement.ondonLongman; 1997.

Lew AA. Planning Theory. Course Notes prederta Northern Arizona
University; 2000. Available at:  http://www.pulapl.nau.edu/courses
/alew/pl376/ theory/ppframe.htm. Accessed 23AIK)6.



Patthanasak Khammaneechan Referenc&40

55. Resource Assessment Commission. Methods folysang development and
conservation issues: the Resource Assessment Gsionis experience.
Research Paper No. 7. Canberra.Resource: Assesxmmamission, 1992.

56. Coakes$ Valuing the social dimensiosocial assessment in the Regional Forest
Agreement Proces#wustralian Journal of Environmental Management

1998; 3: 40-7.
57. Macfarlane M. An Evaluation of Social ImpactsAssment Methodologies in the
Mining Industry. PhD Thesis, Warwick University999.

58. PowelR, Jensen R, Horwood The effects of policy change on South East Trawl
fishing communitiesReport to the Steering Committee on |degn
managemerdf the South East Trawl FisheArmidale University of New

England, 1989.

59.New South Wales Government. Guidelines for assgssatial impacts. Social
Policy Development Unit. Sydney: New South Wales&nment,1997.

60. Coakes S, Fenton DM. A review of social impassessment techniques for
potential application in the NSW water reform mes. Canberra: BRS,
1998.

61. Rossi RJ, Gilmartin KJ. The Handbook of Soclaticators: Sources,
Characteristics, and Analysis. New York: GarlaffdM® Press, 1980.

62. Jacob SG, Willits FK. Objective and Subjectilraicators of Community
Evaluation: A Pennsylvania Assessment. Sociakhitdrs Research. 1994;
32:161-177.

63. Alonso W, Starr PThe politics of numberdlew York Russeil Sage Foundation,
1987

64.Vanclay F, van Schooten M, Slootweg R. ‘Social &ttpassessment’ in Briffet C,
Obbard J. eds. Environmental Assessment in Eash. ASingapore:
Institute of South East Asian Studies, 2000.

65. O'Brien P. Scenario planning: a strategic tB&IS, Canberra, 2000.

66. Edwards W, Newman JR. Multi-attribute evaluatiBeverley Hills: Sage, 1982

67. Rubenstein HM. A guide to site and environmieptanning. New York: John
Wiley & Son Ltd., 1987.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Tropical Medicinel41

68.

69.

70.

71.

72.

73.

74.

75.

76.

17.

78.

79.

Coakes S, Fenton DM. Identifying the social acts of changes in natural
resource management and use: an introduction wmn TResource Cluster
Analysis (TRC-Analysis). Canberra: BRS, 1998.

Ross H, McGee TK. Conceptual frameworks for $é&isited: A cumulative
effects a study on lead contamination and econoch@nge. Impact
Assessment and Project Appraisal 2006; 24: 139-149

Canter LW. Environmental Impact AssessmentieSen Water Resources and
Environmental Engineering. New York: MacGraw-Hif97.

Finsterbusch K, Liewellyn LG, Wolf CP. Impactgessment Methods. London:
Sage Publications, 1983.

International Association for Impact Assessmedcial Impact Assessment.
International Principles, 2003. Available at: bitgvww.iaia.org. Accessed
12/07/2003.

Vanclay F. Social Impact Assessment BibliogyapR003. Available at:
http://www.iaia.org/Databases/SIA Database/SIAoumhiction.html.
Accessed 12/07/2003.

GoodlandR Social and environmental assessment to promotaisabtlity New
OrleanslAlIA, 1999.

Wilkins H. The need for subjective in EIA: discoaras a tool for sustainable
development. Environmental Impact Assessment Re2@03; 5300: 1-14.

Scott D. Is public participation in the pipe lin&?social impact assessment of
marine waste disposal in Southern Kwazulu-Natadt B€i Tech. 1999; 39:
47-54,

Lima ML, Marques S. Towards successful socrglact assessment follow-up: a
case study of psychosocial monitoring of a solakt® incinerator in the
North of Portugal. Impact Assessment and Projgapréisal 2005; 23:
227-233.

Petdjarvi R. Follow-up of socio-economic aspenta road project in Finland.
Impact Assessment and Project Appraisal 2005223:240.

Storey K, Nobel B. Socio-economic effects mammy: toward improvements
informed by biophysical effects monitoring. Impadssessment and
Project Appraisal 2005; 23: 210-214.



Patthanasak Khammaneechan Reference4?

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.
92.

93.

Alton C, Underwood B. Let us make impact aseess more accessible.
Environmental Impact Assessment Review 2002;23: 1158

Lockies S. SIA in review: setting the agendaifopact assessment in the®21
century. Impact Assessment and Project Apprai3dl 219: 277-287.

Davies S, Fahy F, Taylor D. Mind the gap! Hdudder attitudes and actions
towards waste in Ireland. Irish Geography. 20@5;1%51-168.

Glasson J. Better monitoring for better impawnagement: the local socio-
economic impacts of construction Sizewell B nucl@gmwer station.
Impact Assessment and Project Appraisal 2005223:226.

Lavallee L, Andre P. Social impact follow-up @uebec, Canada: 25 years of
environmental impact assessment practice. Impaségsment and Project
Appraisal 2005; 23: 241-245.

Momtaz S. The practice of social impact assessim a develping country: the
case of environmental and social impact assesswiekthulna-Jessore
Drainage Rehabilitation Project in Bangladesh. dotpAssessment and
Project Appraisal 2003; 21: 125-132.

Edelstein MR. Weight and weightlessness: adimative court efforts to weigh
psycho-social impacts of proposed environmentallyaedous facilities.
Impact Assessment and Project Appraisal 200312%:203.

WHO. Guidelines for safe disposal of unwanté@drmaceuticals in and after
emergencies. Geneva: World Health Organizatiof919

Pruss A, Giroult E, Rushbrook P. Safe managemEmastes from healthcare
activities. Geneva: World Health Organizat®99.

WHO. Management of waste from hospitals andtiegre establishments, report
on a WHO meeting, Bergen, 28 June-1 July 1983.

Akter N, Acott RE, Chowdhury SA. Medical Wafdesposal at BRAC Health
Centres : An Environmental Study. Dhaka: BRAC Rese 1998.

WHO. Thailand environmental health profile. WHD04

Sakai S. Municipal solid waste management padaWaste Management 1996;
16, 395-405

Walsh E, Warland R, Clayton-Smith D. Don’t buirinere: grassroots challenges
to trash incinerators. Pennsylvania: Penn Staass1997.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Tropical Medicinel43

94. Fischel W. Why are there NIMBYs? Land Econon@@81; 77: 142 - 152

95. Gerrard M. Whose backyard, whose risk: fear fanthess in toxic and nuclear
waste siting. Cambridge MA: MIT Press. 1996.

96. Kubal T. The presentation of political selfitatal resonance and the construction
of collective action frames, Sociological Quanerb98; 39: 539 - 554.

97. Rosenthal R, Rosnow RL. Essential of behavioeakarch: Method and Data
Analysis. 2% eds. London: McGraw Hill, 1991.

98. Department of Rural Roads. Methods of traffiovey. Bureau of Maintenance and
Traffic Safety. Available at: http://www.roadmasmance.thaigov.net.
Accessed 28/02/ 2007.

99. European Commission, Guide to Cost Benefit ygialof Investment Projects,
Prepared for Evaluation Unit, DG Regional Poli®@8. Available at:
http://ec.europa.eu/regional_policy/sources/doegegnides/cost/guide02_
en.pdf. Accessed 22/05/2008.

100. Yala Provincial Health Office. Annual Repoft¥ala Public Health 2006. Yala
Public Health Office: Yala, 2007 (In Thai).

101. Yala Provincial Health Office. Annual Repoft¥ala Public Health 2007. Yala
Public Health Office: Yala, 2008 (In Thai).

102. Lopez E, Nazario CM, Vargas R. et.al. Respiyatlisease and environmental
contamination in two communities in Pueto Rico.eTh32¢ Annual
Meeting of APHA. 6-10 November 2004. at Washingiid. USA.

103. Khan DB. Sold waste: its eco-epidemiologiogbact. 28 WEDC conference,
Water and sanitation for all: partnership and iratmns. Curban, South
Africa, 1997.

104. Curtin J. Institute Of International And Eueap Affairs Energy And Climate
Change Policy Brief, 2008. Available at:
http://www.iiea.com/images/managed/publicationtciments/PolicyBri
ef.pdf. Accessed 15/02/ 2008.

105.Roden CA, Bond TC. Emission factors and remaétioptical properties of
particles emitted from traditional wood burning okestoves.
Environmental Science and Technology 2006; 4G6065757.



Patthanasak Khammaneechan Reference44

106.EPA. Procedure for preparing emission factarudeent. Office of Air Quality
Planning and Standards: North Carolina , 1997.

107.EPA. AP-42, Emission Factors for Medical Washecineration. U.S.
Environmental Protection Agency: Washington, D@95.

108.EPA. Emission Factors for Medical Waste Inatars (MWI's), EPA Contract
No. 68-01-0115, memo from David Randall, Brian dsr to US EPA,
April 8, 1996.

109. Lemieux PM, Lutes CC, Santoianni DA. Emissadorganic air toxic from open
burning: a comprehensive review. Progress in Bnemgd Combustion
Science 2004; 30: 1-32.

110. EPA. Emission Factor Documentation For Ap-4Zt®n 2.6 Medical Waste
Incineration, Office of Air Quality Planning anda®dards, Office of Air
and Radiation, U.S. Environmental Protection Agerdorth Carolina ,
1993.

111. Gupta S, Mohan K, Prasad R, Gupta SU, Kans&8ofid waste management in
India: options and opportunities. Resource, coradiem and recycling.
1998; 24: 137-154.

112. Heitgerd JL, Burg JR, Strickland HG. A geodpapinformation systems
approach to estimating and assessing nationalritpgo list site
demographics: racial and Hispanic origin compositilnterat J Occupat
Med and Tox 1995; 4: 343-363.

113. Bridges O, Bridges JW, Potter JF. A generimmarison of airborne risks to
human health from landfill and incinerator disdos& municipal solid
waste. The Environmentalist 2000;20: 325-334.

114. Lima ML, Marques S. Towards successful samgact assessment follow-up: a
case study of psychosocial monitoring of a solakt® incinerator in the
North of Portugal. Impact Assessment and ProjggirAisal 2005;23: 227-
233.

115.Jay K, Speigletz L. Identification and quactfion of organic components in
emission of waste incineration plants. Chemosph8é5;30: 1249-1260.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Tropical Medicinel45

116. Wassermann O, Kruse H. Public health risk edusy emissions from refuse
incinerators. Gesundheitswesen 1995; 57: 26-35.

117. WHO. Population health and waste managememntsic data and policy
options. Report of a WHO workshop. Rome, Italy,rtha 29-30, 2007,
2007.

118.Elliot P, Eaton N, Shaddick G, Carter R. Cannerdence near municipal solid
waste incinerators in Great Britain. Br. J. Cark@00;82: 1103-1106.

119.Kurttio P, Pekkanen J, Alfthan G, Paunio M, kBaga JK, Heinonen OP.
Increased mercury exposure in inhabitants livingthe vicinity of a
hazardous waste incinerator: a 10-year follow-Apc Environ Health
1988;53: 234-41.

120. IPEP. Consumer report on the brogan incineg@mect: A contribution to the
public debate on the use of incineration for mamgagnunicipal discards
in Malaysia. Consumers association of Penang:ay#, 2005.

121. Department of Pollution Control, Ministry ofci&nce Technology and
Environment. Regulation and guideline of municipablid waste
management. Department of pollution control: BarkgK hailand, 1988.

122. Department of Health, Ministry of Public lteaManual of Public Health Act,
1992. Center of Public Health Law Administratiddgnthaburi, Thailand,
2006.

123. Department of Health, Ministry of Public HéaltManual of Ministerial
Regulation for Infectious Waste Disposal, 2002nt€e of public health
law administration: Nonthaburi, Thailand, 2004. Thai).

124. Department of Health, Ministry of Public Héaltinfectious Waste Management
Central System. Division of Community SanitationdaHealth Impact
Assessment, Nonthaburi, Thailand, 2007. (In Thai).



Patthanasak Khammaneechan Appendide$46

APPENDICES



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Tropical Medicinel47

APPENDIX A

Questionnaire 1 NO. oo,
SIA of central healthcare waste incinerator projecatang Nok subdistrict,

Muang District, Yala province

Date ............. Lo, Lo,

Part 1: General information

1) Head of household ( )Yes () No, if nohaware your relationship
to the head of household

2) Sex ( ) Male ( ) female

3)Age........evvernn . yEAIS

4) Religion () Islam () Buddhism

() Other(specify) ..........

5) Educational attainment

() No formal education

() Primary level (Grade 1-6)

() Secondary or High school level (Grade 7-12)

() Vocational school level

() Graduated level or higher

() Religion study, grade........................

6) Occupation (earning highest income)

() Village grocery ( ) Food shop in villag
() Fruits and vegetable shop in village ( Wr@r of rubber orchard
( ) Laborer for rubber orchard () Other lalvore

() Goods selling in weekend market ( ) Non-meooccupation

() Laborer for vegetable or fruit tree orchard
() Owner of vegetable or fruit tree orchard
() Other (specCify) ....ccoovviiiiiiiiiinnnn.
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7) Do you know about healthcare waste incineratojept in Yala province?
( )No
() Yes, fromwhom ...........oooiiiii

8) Number of family member  ............... Male......... Female..........
Children under 1 years ............... Male........! Female..........
Children between 1-5 years ............... Male........ Eemale..........

9) Age 60 years or higher ... Male........ Female..........
Employed Male.......... Female..........

10) Children between 15-60 years ............... Male....... Female..........
Employed/study ciieneenee.. Male....l Female..........

11) Children 6-14 years ... Male........! Female..........
Not attend school ... Male......... Female..........

Part 2: Accessibility to community infrastructure and service
Healthcare
12) Have some of your family members received heate service from Satang Nork
health center in this month?
( ) No (go to question no. 14)
( )Yes
13) If yes, how is healthcare service in SatangkNaalth center?

13.1 provider () satisfied () unsatisfied
13.2 number of patients ( ) many () fair
13.3 waiting time ( )long ( ) short
13.4 transportation ( ) convenience () inGmegnce

14. Have some of your family members received heate service from Yala hospital
in this month?

( )No (gotono. 16) ( )Yes
15) If yes, how is healthcare service in SatangkNaalth center?

15.1 provider () satisfied () unsatisfied
15.2 number of patients ( ) many () fair
15.3 waiting time ( )long ( ) short

15.4 transportation ( ) convenience () inGamence
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Water supply

16) Which source of drinking water do you use nioshis month?
( ) Bottle water(go to no.18) ( ) Rain water
() Well water ( ) Tap water

() Other (SPeCIfY) ..o,
17) Do you treat water before drinking?
()No
()Yes,by ( )Boailing
() Chlorination
() Filtration
() Other (specCify)......ccoviiiiiiiiiiiiiieeens
18) Which source of use water do you use mostignnttonth?
() Tap water
() Well water
( ) Rain water
() Other (SPecCify)......cvvei i
19) Do you treat use water before use?
() No
()Yes,by ( )Boiling
() Chlorination
() Filtration
() Other (specCify)......cooviiiiiiiiiiiiiiiieen
Electricity
20) Do you have electricity in your house?
()Yes
( ) No(go to no. 23)
21) If yes, Are there any problem regarding inguincy in this month?
( ) Nor
() Yes, occurred 1-2 times

( ) Yes, occurred more than 2 times
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22) If yes, Are there any problem regarding elettiriwent out in this month?
()No
() Yes, 1-2 times
( ) Yes, more than 2 times

Transportation
23) How often do you walk along the village roat ttmonth?
( ) No (go to no. 25)

()1-2times
() 3-4times
() Daily
() Other ............... times
24) What do you think about the following aspects?
24.1 Number of cars ( ) Many () Fair
24.2 Dust ( ) Much () Fair
24.3 Cleanness ( ) Clean ( ) Not clean
24.4 Road surface ( ) Broken () Fair
24.5 Noise ( ) Loud () Fair

25) How often do you ride bicycle along the villagad this month?
( ) No (go to no. 27)

()1-2times
() 3-4times
( ) Daily
() Other ............... times
26) What do you think about the following aspects?
24.1 Number of cars ( ) Many () Fair
24.2 Dust ( ) Much () Fair
24.3 Cleanness ( ) Clean ( ) Not clean
24.4 Road surface ( ) Broken () Fair

24.5 Noise ( ) Loud () Fair
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27) How often do you ride motorcycle along theagk road this month?
( ) No (go to no. 29)

() 1-2times
() 3-4times
() Daily
() Other ............... times
28) What do you think about the following aspects?
24.1 Number of cars ( ) Many () Fair
24.2 Dust ( ) Much () Fair
24.3 Cleanness ( ) Clean ( ) Not clean
24.4 Road surface ( ) Broken () Fair
24.5 Noise ( ) Loud () Fair

29) How often do you ride a car along the villagad this month?
( ) No (go to no. 31)

() 1-2times
() 3-4times
() Daily
() Other ............... times
30) What do you think about the following aspects?
24.1 Number of cars ( ) Many () Fair
24.2 Dust ( ) Much () Fair
24.3 Cleanness ( ) Clean ( ) Not clean
24.4 Road surface ( ) Broken () Fair
24.5 Noise ( ) Loud () Fair

Religion activity
31) How often do you go to the village mosque thenth?
( ) No (go to no. 33)
() Daily ( ) 4-5times a week
() 2-3 times a week ( ) Every Friday
() Other (SPeCify).....ccceii it e
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32) What do you think about the following aspects?
32.1 Number villagers ( ) Many () Fair
32.2 Air ventilation ( ) Good ( ) Not good
32.3 Dust ( ) Much () Fair
32.4 Smoke ( ) Much () Fair
32.5 Drinking water ( ) Sufficient () Insidient
32.6 Use water ( ) Sufficient () Insufficten

Part 3 Expectation from the HCW incinerator project
33) What are your positive expectation from thequt?
) Job during construction period
) Job when plant operation
) Road to orchard/workplace

) Lighting at night time

(
(
(
(
() Better business
() Community development
() Source for waste disposal
() Clean environment
() Other (specify).......ccccevvvniinnnnn.
34) What are your negative expectation from thgeot®
) Bad smell
) Loss area for cattle raising
) Infective organism when waste be transported

) Bad people coming during construction

(
(
(
(
() Bad people coming when plant operation
() Danger from car traffic

() Smoke from incinerator

() Dust from the traffic

(

) Other (specCify).......ccccoveiviiiinnnnn.
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Part 4 Perception
35. In this part, we would like to ask your opiniabout waste incinerator in various
aspects. There is no right or wrong in regardirggdpinion, but we would like to have

your actual opinion.

Items Agree | Neutral Disagree

35.1 Healthcare waste dose not harm people

35.2 People annoy with healthcare waste odor

35.3 Noise of waste vehicle does not bother vilage

35.4 Incinerator make people feel troble

35.5 Smoke from incinerator irritate villager

=

35.6 Smoke from incinerator does not harm village|

35.7 Smoke from incinerator does not pollute well-

water

35.8 Vegetable grown near incinerator can be

consumed

35.9 Waste vehicle interrupts transportation in the

village

35.10 Waste vehicle does not make dirty road

35.11 The Yala municipality can prevent villagearfr

harm of incinerator

35.12 Village has clean air

35.13 People should move away from incinerator

35.14 Incinerator destroys germs
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Part 5 Problem and recommendation
36. What are the problem(s) from waste incinerptoject that you or your household

member experienced?

37. What would you like the incinerator project do?
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APPENDIX B

Questionnaire 2 NO. ..o

SIA of central healthcare waste incinerator projecatang Nork subdistrict,

Date...........

Mueang district, Yala province

ol [

Part 1 General information

1. Sex

2. Age.........

3. Education

4. Religion

( ) Male ( ) Female

... years

) Primary school (Grade 1-6)

) Secondary school or vocational certificd&rade 7-12)

) Higher vocational certificate or public ltbacertificate or related
) Bachelor degree

) Master degree or higher

) Other(Specify).....ccccovvviiiiiiieie e,

e e T N N

() Islam () Buddhist ( ) Other(specify)......

5. Type of healthcare service

( ) Hospital () Medical clinic

( ) Dental clinic () Veterinarian clinic
() Medical laboratory

() Health center or PCU of the Ministry of HalHealth
() Health center or PCU of municipality

6. Work position

() Medical doctor () Veterinarian medidaictor
() Nurse ( ) Dentist
() Medical scientist () Medical technolsigi

() Public health officer () House keeper
() Others(specify).......ccovvvvinnann..n.
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7. Do you manage healthcare waste ?
( )Yes
( )No
8. Do you know how to manage healthcare waste?
( )No
( ) Yes,if yes from.....
() Textbook or document
( ) Radio
()TVv
( ) Training organized by..................
()Other......cocvvvvviiiinnn,

Part 2 Healthcare waste management of healthcare service
9. How do you manage healthcare waste here?
9.1 Use red bag for healthcare waste ( )Yes ( )No(gotono.9.4)
9.2 Red bag with cross-skull symbol ( )Yes ( )No
9.3 Red bag with biohazard symbol ( )Yes ) No
9.4 How do you stor healthcare waste?
() In closed container
() Pile up or in opened container
() In healthcare waste storage room of (SpECify.........ccvvvvvienn...
9.5 Method for healthcare waste disposal
() Opened burning
() Used incinerator of (specify).............
() Transferred to local government
() Other(specify)......ccoviviiiiinnnnnn.

10. Average healthcare waste generated here ......../dakg
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11. How much cost of healthcare waste managemsinyeéar?

11.1 Laborer cost cieeneen....Baht/mo. or ...... Baht/yr. ( )No
11.2Bagcost ... Baht/mo. or .......... Baht/yr. (N9
11.3 Transportation vivennwn...Baht/mo. or ........... Baht/yr. ( ) No
11.4 Disposal cieeneen...Baht/mo. or ........... Baht/yr. (No
11.5 Ash disposal ... Baht/mo. or ........... Baht/yr. )J(No
11.6 Chemical, disinfectant ............ Baht/mo. or .........] hB . ( )No
11.7 staff training Baht/yr. ( )No
11.8 Tool or equipment ... Baht/yr. ( )No
11.9 Waste container ... Baht/yr. ( )No
11.10 Wastecart Baht/yr. ( ) No
11.11 Construction or improved waste storage  ...... ahtBr. ( )No
11.12 Other(Specify)....covevveiines Baht/yr. (Np

12. How do you think about your waste management?

12.1 Separated healthcare waste from other waste Y¢s ( )No

12.2 Pull or throw waste bag ( )Yes ( )No

12.3 Method of disposal ( ) Proper () IngmD
12.4 Cost of waste bag () Fair () Expeasiv
12.5 Cost of transportation () Fair () Erpive
12.6 Cost of disposal ( ) Fair () Expessiv

13. Other problem and recommendation................cooovviiii i e,



Patthanasak Khammaneechan Appendide$58

APPENDIX C

In-depth interview guide

Opinion toward the incinerator project

Villager migration pattern and cause

Community grouping including advantage and disathgs
Local tradition and practice

a bk 0N e

Impact expected on land and housing prices



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Tropical Medicinel39

APPENDIX D

Calculation of healthcare related cost of localgtedlness from HCW combustion

Items Scenario | Scenario Il

(1) Target population 26,521 13,598

(2) Reference rate of respiratory disease (%) 36.05 36.56

(3) Relative risk from incinerator stack emission 78 1.78

(4) Rate of respiratory disease in study areas (%) 64.53 65.44
=(2)x(3)
(5) Cases of respiratory disease (Reference) 9,558 4,971
=[(2) x (2)J/100

(6) Cases of respiratory disease in areas witiménator 17,109 8,899
=[(1) x (4)J/100

(7) Cases of respiratory disease from incinerdsuks 7,551 3,927
emission = (6) — (5)

(8)Proportion of IPD case in Yala province (%) 15 15
(9) IPD cases = [(7) x (8)]/100 1,133 589
(10)OPD cases = (7) — (9) 6,418 3,338
(11)Unit cost for OPD case (Baht) 205 205
(12)Unit cost for IPD case (Baht) 5,638 5,638
(13)Healthcare cost for OPD cases (Baht) =(10)x(11) 1,315,751 684,339
(14)Healthcare cost for IPD cases (Baht) =(9)x(12) 6,385,828 3,321,350
(15)Total healthcare cost(Baht) =(13)+(14) 7,701,579 4,005,689

(16)Proportion of healthcare seeking behavior inlaYa

province (%)
-(16.1)Within Sub-district or municipality 42 42
-(16.2)Out side Sub-district but within the Dist 48 48
-(16.3)Out side the District 10 10
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APPENDIX D

Calculation of healthcare related cost of localgbeallness from HCW combustion
(Cont.)

ltems

Scenario | Scenario Il

(17)Healthcare seeking behavior (case)

- (17.1)Within Sub-district or municipality 3,171 1,649
= [(7)x42]/100
- (17.2)0Out side Sub-district but within the 3,624 1,885
District = [(7)x48]/100
- (17.3)0ut side the District = [(7)x10]/100 755 189
(19) Total travel cost for healthcare seekin (Baht) 188,169 81,286

=(18.1) + (18.2) + (18.3)
(20) Healthcare related cost of local peple iliness from 7,720,448 4,086,975
HCW combustion = (15) + (19)
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APPENDIX E

Calculation of healthcare related cost of localgtedlness from HCW open dump

Items Scenario | Scenario Il
(1) Target population 15,011 10,228
(2) Reference rate of selected diseases (%)
(2.1) Respiratory disease 36.05 36.56
(2.2) Skin infections 8.32 8.24
(2.3) Fever 0.50 0.91
(2.4) Eye infections 0.36 0.45
(2.5) Diarrhea 2.08 1.47
(3) Cases of selected diseases in target poputation
(3.1) Respiratory disease = (1) x(2.1) 5,412 3,739
(3.2) Skin infections = (1) x (2.2) 1,249 842
(3.3) Fever = (1) x (2.3) 75 93
(3.4) Eye infections = (1) x (2.4) 54 46
(3.5) Diarrhea = (1) x (2.5) 311 150
(4) Factor (proportion of un-sanitation born digeas 0.3 0.3
30%)
(5) Cases of selected diseases from open dump
(5.1) Respiratory disease = (4) x(3.1) 1,624 1,122
(5.2) Skin infections = (4) x (3.2) 375 253
(5.3) Fever = (4) x (3.3) 23 28
(5.4) Eye infections = (4) x (3.4) 16 14
(5.5) Diarrhea = (4) x (3.5) 93 45
(5.6) Total 2,131 1,461
(6)Proportion of IPD case in Yala province (%) 15 15
(7) IPD cases = [(5.6) x (8)]/100 320 219
(8)OPD cases = (5.6) — (7) 1,811 1,242
(9)Unit cost for OPD case (Baht) 205 205

(10)Unit cost for IPD case (Baht) 5,638 5,638
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APPENDIX E

Calculation of healthcare related cost of localgleallness from HCW open dump

(Cont.)
ltems Scenario | Scenario |l
(11)Healthcare cost for OPD cases (Baht) =(8)x(9) 71,316 254,598

(12)Healthcare cost for IPD cases (Baht) =(7)x(10)
(13)Total healthcare cost(Baht) =(11)+(12)

(14)Proportion of healthcare seeking behavior inaYa

1,801,797 1,235,660
2,173,043 1,490,258

province (%)

-(14.1)Within Sub-district or municipality 42 42
-(14.2)0ut side Sub-district but within the Dist 48 48
-(14.3)0ut side the District 10 10
(15)Healthcare seeking behavior (case)
- (15.2)Within Sub-district or municipality 895 614
= [(5.6)x42]/100
- (57.2)0ut side Sub-district but within the 1,023 701
District = [(5.6)x48]/100
- (15.3)Out side the District = [(5.6)x10]/100 213 146
(16)Travel cost of healthcare seeking (Baht)
- (16.1)Within Sub-district or municipality 35,793 24,547
=(15.1) x 40
- (16.2)Out side Sub-district but within thestict 81,813 56,107
=(15.2) x 80
- (16.3)Out side the District = (15.3) x 120 25,566 17,533
(17) Total travel cost for healthcare seekin (Baht) 143,172 98,187
=(16.1) + (16.2) + (16.3)
(18) Healthcare related cost of local people illness fro 2,316,216 1,588,445

HCW combustion = (13) + (16)
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Calculation of income loss of local peopleeths

Ph.D. (Tropical Medicinel63

ltems

Scenario |l Scenario Il

(1) Cases of selected disease from combustionesr dpmp

(Appendix IV, item (7) or Appendix V, item (5.6))

(2) Proportion of dependence (%)

(3) Cases of dependence =[(1) x (2)]/100

(4) Proportion of IPD case in Yala province (%)

(5) Dependent IPD cases =[(3) x (4)]/100

(6) Dependent OPD cases = (3) — (5)

(7) Day of sick leave dependent OPD case

(8) Day of sick leave dependent IPD case

(9) General labor cost (Baht/day)

(20) Income loss from caring others, OPD case (Baht
=(6) x(7) x(9)

(11) Income loss from caring others, IPD case (Baht
=(3) x(8) x(9)

(12) Income loss rom caring others (Baht) = (10) + (11)

(13) Cases of independence = (1) — (3)

(14) Independent IPD cases = [(4) x (13)]/200

(15) Independent OPD cases = (13) — (14)

(16) Income loss from sick leave independent OPf2sa
= (7) x(9) x(15)

(17) Income loss from sick leave independent IP§esa
=(8)x(9) x (14)

(18) Income los: from sick leave = (16) +(17)

(19) Income loss of local eopleillness = (12) + (18

7,551 3,927
36 36

2718 1414

15 15

407 212

2311 1202

1 1

2.6 2.6

146 146
337,455 175,451
154,497 80,475
491,952 255,926
4,833 2,513

724 377

4,109 2,436
599,856 311,897
274,830 413,109
874,686 455,006
1,366,628 701,932
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APPENDIX G

Calculation of C@ equivalent generated by on-site incinerator

Selected Emission HCW Emission Global CO2-
pollutants factors volume volume warming  equivalent
(9/kg) (kglyear) (kglyear) Potential (kg)

(1) (2) (3) (4) (5) (6)
CO, 415.0 22,875 1,029.38 1 1,029.38
CO 1.48 22,875 33.86 3 101.57
NO 1.78 22,875 40.72 8 325.74
CH,4 0 22,875 0 21 0
NMVOC 0.15 22,875 3.43 11 37.74
PM 2.33 22,875 53.30 680  36,243.15

Total 37,737.37

(4) = [(2) x (3)]/1000
(6) =(4) x (5)
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APPENDIX H

Calculation of C@ equivalent generated by central incinerator

Selected Emission HCW Emission Global CO,-
pollutants factors volume volume warming  equivalent
(g/kg) (kglyear) (kglyear) Potential (kg)

(1) (2) (3) (4) (5) (6)
CO, 4.5 75,628 340.33 1 340.33
CO 0.025 75,628 1.89 3 5.67
NO 0.038 75,628 2.87 8 890.90
CH, 0 75,628 0 21 0
NMVOC 0.025 75,628 1.89 11 20.80
PM 0.038 75,628 2.87 680 1,954.23

Total 3,211.92

(4) = [(2) x (3)]/1000
(6) =(4) x (5)
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APPENDIX |

Calculation of C@ equivalent generated by open burning and dunegtfir

Selected emission waste emission CO2-
emission factor volume volume GWP egivalent

(9/kg) (kglyear) (kglyear) (kg)

(1) (2) 3 (4) ) (6)
CO2 45 9,569.25 430.62 1 430.62
CcO 42 9,569.25 401.91 3 1,205.73
NO 3 9,569.25 28.71 8 229.66
CH, 6.5 9,569.25 62.20 21 1,306.20
NMVOC 15 9,569.25 143.54 11 1,578.93
PM 8 9,569.25 76.55 680 52,056.72
Total 56,807.85

(4) = [(2) x (3)]/1000
(6) =(4) x(5)
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APPENDIX J

Participant information sheet
(For population nearby waste incinerator plant)

This study is a Ph.D. thesis of Mr. Patthanasaknkthaneechan, a student of the
Faculty of Tropical Medicine, Mahidol University. The study title is “Social Impact
Assessment of Central Healthcare Waste Incinefatoject in Yala Province”. The study
aims to assess social impact of central healthwaste incinerator project in Yala province.
You are invited to enroll in this study because ywa living near the project plant. In this
study, there are about 250 heads of family or sEpr&tives in this area to be interviewed.

There are three times of interviews in this stutliyge first interview will be done
immediately after you decide to enroll the studyl agn the consent form. The second
interview will be done in July 2007 and the thirdWMarch 2008. The interview will be taken
about 30 minutes at your home. You will be askeduatyour opinion toward the central
healthcare waste incinerator project and relatidrmation.

You are voluntarily participating this study. Thewill not have any direct benefit for
participant, but it is a chance for you to shararyapinion about the project. Your opinion are
useful in developing mitigation guideline for fuethincinerator project. You are free in
making decision if you will participate in this syt Whether you will participate this study or
not, it will not be impacted to your living. You Y& your right not to answer some questions
you do not prefer and withdraw any time you warit.iformation receiving from you will be
kept confidential. It will be disclosed only in farof report.

You can contact Mr. Patthanasak Khammaneechategtione number 087-2907343
if you have any question. If you are not be treaedndicated in this document, you can
inform the Ethical Committee of the Faculty of Twgd Medicine, Mahidol University,
Research and Academic Affairs Unif' Zloor, Chamlong Harinasuta Building, Faculty of
Tropical Medicine, Mahidol University, Phone: 0242400 ext. 1524, 1525.
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Informed consent form

(For population nearby waste incinerator plant)

| would like to participate in a study of socialpact assessment of healthcare
waste incinerator project in Yala province. | watbrmed about the study and asked
guestions until | was satisfied. Therefore, | vaéug participate in this study.

| can contact Mr. Patthanasak Khammaneechan ateph@B7-2907343 if |
have any problems. If | do not be treated as inditan this document, | can contact
the Ethical Committee of the Faculty of Tropical ditene, Mahidol University,
Research and Academic Affairs Unit"2Floor, Chamlong Harinasuta Building,
Faculty of Tropical Medicine, Mahidol University,hBne: 02-3549100 ext. 1524,
1525.

I have the right to withdraw from this study ayame | want. | understand all
information in participant information sheet andommed consent form. Then, |

signed my name or print my thumb on the informelsemt form as follow.

Signature Participant
........... O Date

Signature Head of research project
........... T Date

In condition of the participant is illegible, theformation was read

Signature Witness

........... | Date
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Participant information sheet

(For healthcare service)

This study is a Ph.D. thesis of Mr. Patthanasa&riimaneechan, a student of
the Faculty of Tropical Medicine, Mahidol Univessit The study title is “Social
Impact Assessment of Central Healthcare Waste énaiar Project in Yala Province”.
This study aims to assess social impact of cehw#althcare waste incinerator project
in Yala province. You are invited to enroll in tlegidy because this health service is a
service target of the waste incinerator projectthis study, there are about 90 health
services in Yala province to be interviewed.

There are two tomes interviews in this study. Titet interview will be done
immediately after you decide to enroll the studyl amgn the consent form. The
second interview will be done in March 2008. Thesimiew will be taken about 30
minutes at your workplace. You will be asked abgmir opinion toward the central
healthcare waste incinerator project and relatésnmation.

You are voluntarily participating this study. Thewill not have any direct
benefit for participant, but it is a chance for ytm share your opinion about the
project. Your opinion are useful in developing wgiiion guideline for further
incinerator project. You are free in making deaisiibyou will participate in this study.
Whether you will participate this study or notwiill not impact to your work. You
have right not to answer some questions you dgrefer and withdraw any time you
want. All information receiving from you will be ke confidential. It will be disclosed
only in form of report.

You can contact Mr. Patthanasak Khammaneechagleggthbone number 087-
2907343 if you have any question. If you are notreated as indicated document,
you can inform the Ethical Committee of the FacufyTropical Medicine, Mahidol
University, Research and Academic Affairs Unit® Eloor, Chamlong Harinasuta
Building, Faculty of Tropical Medicine, Mahidol Urersity, Phone: 02-3549100 ext.
1524, 1525.
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Informed consent form

(For healthcare service)

L am

I would like to participate a study of social ingpaassessment of healthcare
waste incinerator project in Yala province. | watbrmed about the study and asked
guestions until | was satisfied. Therefore, | vaéug participate in this study.

| can contact Mr. Patthanasak Khammaneechan atephiB7-2907343 if |
have any problems. If | do not be treated as inditan this document, | can contact
the Ethical Committee of the Faculty of Tropical ditene, Mahidol University,
Research and Academic Affairs Unit""2Floor, Chamlong Harinasuta Building,
Faculty of Tropical Medicine, Mahidol University,hBne: 02-3549100 ext. 1524,
1525.

I have the right to withdraw from this study ayame | want. | understand all
information in participant information sheet andommed consent form. Then, |

signed my name or print my thumb on the informelsemt form as follow.

Signature Participant
........... O Date

Signature Head of research project
........... T Date

In condition of the participant is illegible, theformation was read

Signature Witness

........... | Date
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APPENDIX K

Comparison of villagers’ accessibility to healtheaservices between baseline,

construction and operation phases

Baseline Construction Operation Px
ltems N=300 N=300 N=300
n %) n %) n (%) BC BO CO

Visit Satang-

Nok health

center

Yes 140 (46.7) 121 (40.3) 97 (32.3) 0.318 <0.001 0.051
No 160 (53.3) 179 (59.7) 203 (67.7)

Visit Yala

hospital

Yes 146 (48.7) 146 (48.7) 135 (45.0) >0.999 0.413 0.413
No 154 (51.3) 154 (51.3) 165 (55.0)

* = Chi-square test

BC = Comparison between baseline and constructiasgs
BO = Comparison between baseline and operationeghas
CO = Comparison between construction and operatiases
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APPENDIX L

Comparison of villagers’ opinion toward healthcaservices between baseline,

construction and operation phases

PMC
Items Baseline Construction Operation
n (%) n (%) n (%) BC BO co
Satisfaction with provider in Satang-Nok
health center(N=28)
Yes 25 (89.3) 27 (96.4) 25 (89.3) 0.625 >0.999  0.500
No 3  (10.7) 1 (3.6) 3 (10.7)
Number of patient in Satang-Nok health
center (N=28)
Many 2 (7.1) 4 (143) 1 (3.6) 0.625 >0.999 0.375
Fair 26 (92.9) 24 (85.7) 27 (96.4)
Waiting time in Satang-Nok health center
(N=28)
Long 6 (21.4) 3 (10.7) 3 (10.7) 0375 0.375  >0.999
Short 2 (786) 25 (89.3) 25 (89.3)
Transportation to Satang-Nok health
center (N=28) (89.3)
Convenience 27 (96.4) 25 (10.7) 22 (786)  0.625 0.250 0.125
Not convenience 1 (3.6) 3 6 (21.4)
Satisfaction with provider in Yala hospital
(N=41)
Yes 30 (73.2) 36 (87.8) 33 (80.5) 0.180 0.508 0.549
No 11 (26.8) 5 (12.2) 8 (19.5)
Number of patient in Yala hospita (N=41)
Many 40 (97.6) 40 (97.6) 32 (78.0) >0.999 0.008 0.008
Fair 1 (2.4) 1 (2.4) 9 (22.0)
Waiting time in Yala hospital (N=41)
Long 31 (756) 35 (85.4) 31 (756) 0.344 >0.999  0.344
Short 10 (244) 6 (146) 10 (24.4)
Transportation to Yala hospital (N=41)
Convenience 32 (78.0) 27 (659) 24 (585) 0.332 0.077 0.607
Not convenience 9 (22.0) 14 (34.1) 17 (41.5)

M¢ = McNemar test

BC = Comparison between baseline and constructiasgs
BO = Comparison between baseline and operatioreghas
CO = Comparison between construction and operatiases
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APPENDIX M

Comparison of villagers’ accessibility to water weeén baseline, construction and

operation phases

Baseline Construction Operation Px
Items N=300 N=300 N=300
n (%) n (%) n (%) BC BO CO
Sources of
drinking
water

Tap water 178 (59.3) 214 (71.3) 209 (69.7) <0.001 <0.001 0.012
Deepwell 42 (14.0) 33 (11.0)0 15 (5.0

water

Shallow 40 (13.3) 20 (6.7) 28 (9.3)

well water

Commercial 10 (13.3) 32 (10.7) 48 (16.0)

bottle water

Rainy water 0  (0.0) 1 (0.3) 0 (0.0

Sources of

water

supply

Tap water 202 (67.3) 229 (76.3) 227 (75.7) 0.031 0.061 0.951
Deepwell 62 (20.7) 50 (16.7) 50 (16.7)

water

Shallow 34 (11.3) 21 (7.00 23 (7.7)

well water

Rainy water 2  (0.7) 0 (0.0) 0 (0.0

* = Chi-square test

BC = Comparison between baseline and constructiasgs
BO = Comparison between baseline and operatioreghas
CO = Comparison between construction and operat@ses
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APPENDIX N

Comparison of villagers’ road activities betweesdiae, construction and operation

phases
PMC
Iltems Baseline Construction Operation
n (%) n (%) n (%) BC BO CcO
Frequency of walking along village
road in a month
Never 9 (19.6) 81 (27.0) 88 (29.3) 0.322 0.026 0.416
1-2 times 71 (23.6) 61 (20.3) 57 (19.0)
3-4 times 33 (111) 30 (10.0) 41 (13.7)
>5 times but not daily 5 2.7) 5 a.7) 2 (0.7)
Daily 132 (44.0) 123 (41.0)0 112 (37.3)
Frequency of cycling along village
road in a month
Never 147 (49.0) 167 (55.7) 185 (61.7) 0.137 0.016 0.035
1-2 times 61 (20.3) 47 (15.7) 39 (13.0)
3-4 times 27 (9.0) 16 (5.3) 29 (9.7)
>5 times but not daily 1 (0.3) 3 (2.0 1 (0.3)
Daily 64 (21.4) 67 (22.3) 46 (15.3)
Frequency of using motorcycle
along village road in a month
Never 46 (15.3) 36 (12.0) 40 (13.3) 0.340 0.175 0.126
1-2 times 52 (17.4) 42 (14.0) 45 (15.0)
3-4 times 20 (6.7) 20 (6.7) 37 (12.3)
> 5 times but not daily 7 (2.3) 4 (1.3) 5 2.7)
Daily 175 (58.3) 198 (66.0) 173 (57.7)
Frequency of using car along
village road in a month
Never 128 (42.7) 130 (43.3) 158 (52.7) 0.609 0.025 0.051
1-2 times 79 (26.3) 73 (24.3) 75 (25.0)
3-4 times 31 (10.3) 35 (11.8) 30 (10.0)
> 5 times but not daily 10 (3.3) 16 (5.3) 10 (3.3)
Daily 52 (17.4) 46 (15.3) 27 (9.0)

* = Chi-square test

BC = Comparison between baseline and constructiasgs
BO = Comparison between baseline and operatioreghas
CO = Comparison between construction and operatiases
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APPENDIX O

Comparison of villagers’ opinion related to roadthattes between baseline,

construction and operation phases

Baseline  Construction Operation pMe
n (% n (%) n (%) BC _BO _ CO

ltems

Number of

vehicle during

walking

(N=150)

Many 58 386 62 413 35 233 0.019 <0.001 <0.001
Fair 92 614 88 58.7 115 76.7

Dust during

walking

(N=150)

Much 91 60.7 97 647 95 63.3 0.003 0.004 <0.001
Fair 59 393 53 353 55 36.7

Road

cleanness

during

walking

(N=150)

Clean 54 36.0 36 24.0 60 40.0 <0.001 0.005 <0.001
Not clean 96 64.0 114 76.0 90 60.0

Road surface

during

walking

(N=150)

Broken 81 540 105 70.0 113 75.3 0.008 0.001 <0.001
Fair 69 46.0 45 30.0 37 247

Noise during

walking

(N=150)

Loud 65 43.3 96 64.0 34 227 0.457 <0.001 0.042
Fair 85 56.7 54 36.0 116 77.3
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APPENDIX O

Comparison of villagers’ opinion related to roadthattes between baseline,

construction and operation phases (cont.)

Baseline  Construction Operation pMe
n (%) n (%) n (%) BC BO CO

ltems

Number of
vehicle during
cycling (N=30)

Many 11 36.7 13 433 9 30.0 0.376 0.089 0.169
Fair 19 633 17 56.7 21 70.0

Dust during

cycling (N=30)

Much 19 633 16 53.3 16 53.3 0.441 0.441 0.855
Fair 11 36.7 14 46.7 14 46.7

Road cleanness
during cycling

(N=30)
Clean 12 400 13 433 14 53.3 0.472 0.596 0.719
Not clean 18 60.0 17 56.7 16 46.7

Road surface
during cycling

(N=30)

Broken 19 633 19 633 20 66.7 0.201 0.151 0.151
Fair 11 36.7 11 36.7 10 33.3

Noise during

cycling (N=30)

Loud 17 56.7 13 43.3 10 33.3 0.845 0.677 0.248

Fair 13 433 17 56.7 20 66.7
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APPENDIX O

Comparison of villagers’ opinion related to roadthates between baseline,
construction and operation phases (cont.)

Baseline  Construction Operation ple

n (% n (%) n (%) BC BO CO

Items

Number of vehicle

during using

motorcycle

(N=214)

Many 76 355 82 38.3 59 27.6 <0.001 <0.001 <0.001
Fair 138 645 132 61.7 155 724

Dust during using

motorcycle

(N=214)

Much 123 575 136 63.6 137 64.0 0.003 0.003 <0.001
Fair 91 425 78 36.4 77 36.0

Road cleanness

during using

motorcycle

(N=214)

Clean 78 36.4 48 224 82 383 <0.001 <0.001 <0.001
Not clean 136 63.6 166 77.6 132 61.7

Road surface

during using

motorcycle

(N=214)

Broken 135 63.1 150 70.1 173 80.8 <0.001 <0.001 <0.001
Fair 79 369 64 299 41 19.2

Noise during using

motorcycle

(N=214)

Loud 94 439 119 556 61 285 >0.999 <0.001 0.008
Fair 120 56.1 95 444 153 715
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APPENDIX O

Comparison of villagers’ opinion related to roadthattes between baseline,

construction and operation phases (cont.)

Baseline  Construction Operation ple

n (%) n (%) n (%) BC BO (6{0)

Items

Number of vehicle

during using

automobile (N=77)

Many 27 351 28 36.4 20 26.0 0.017 <0.005 <0.001
Fair 50 649 49 63.6 57 74.0

Dust during using
automobile (N=77)

Much 41 532 55 714 48 62.3 0.059 0.230 0.003
Fair 36 46.8 22 286 29 373

Road cleanness

during using

automobile (N=77)

Clean 37 48.1 15 195 25 325 0.001 0.082 0.003
Not clean 40 519 62 805 52 675

Road surface during
using automobile

(N=77)
Broken 43 55.8 66 857 60 779 0.002 0.009 <0.001
Fair 34 442 11 143 17 221

Noise during using

automobile (N=77)

Loud 35 455 48 62.3 19 24.7 0.598 0.005 0.193
Fair 42 545 29 37.7 58 753

M¢ = McNemar test

BC = Comparison between baseline and constructiasgs
BO = Comparison between baseline and operationeghas
CO = Comparison between construction and operat@ses
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APPENDIX P

Road activities survey in Ban Prama main road ¢ohtbalthcare waste incinerator

project in baseline, construction and operatiorspha

Baseline Construction Operation P
Types of N=1,224 N=1,362 N=1,166
vehicle n (%) n (%) n (%) BC BO CO
Bicycle 103 84 58 43 66 5.7 <0.001 <0.001 <0.001
Motorcycle 550 449 470 345 644 552
Pick-up 373 30.4 464 341 264 227
Car/Van 102 83 176 129 72 6.2
Truck 81 6.6 172 126 102 8.7

Public service 15 1.2 22 1.6 18 1.5
vehicle

* = Chi-square test

BC = Comparison between baseline and constructiasgs
BO = Comparison between baseline and operatioreghas
CO = Comparison between construction and operatiases
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APPENDIX Q

Villagers’ religion activities in baseline, consttion and operation phases

Baseline  Construction  Operation p*
Items N=300 N=300 N=300

n % n (% n (% BC BO CO

Frequency of

going to village

mosque

Never 72 (240) 88 (29.3) 92 (30.7) 0.190 0.082 0.979
1-4 times a month 62 (20.7) 47 (15.7) 44 (14.7)

2-6 daysaweek 73 (24.3) 82 (27.3) 82 (27.3)

Daily 93 31.00) 83 (27.7) 82 (27.3)

* = Chi-square test

BC = Comparison between baseline and constructiasgs
BO = Comparison between baseline and operationeghas
CO = Comparison between construction and operat@ses
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APPENDIX R

Comparison of villagers’ opinion related to religiactivities between baseline,

construction and operation phases

Baseline Construction Operation pMe
ltems N=153 N=153 N=153
n (%) n (%) n (%) BC BO cO
Number of
villagers in the
mosque
Many 74 48.4 40 26.1 49 32.0 <0.001 0.010 <0.001
Fair 79 516 113 739 104 68.0

Air ventilation
in the mosque

Good 142 92.8 131 85.6 142 92.8 <0.001 <0.001 <0.001
Not good 11 7.2 22 144 11 7.2

Dust in the

mosque

Much 45 29.4 54 35.3 34 22.2 <0.001 <0.001 <0.001
Fair 108 70.6 99 64.7 119 77.8

Smoke in the

mosque

Much 25 16.3 20 13.1 40 26.1 <0.001 <0.001 <0.001
Fair 128 83.7 133 86.9 113 73.9

Drinking

water in the

mosque

Sufficient 128 83.7 143 935 126 82.4 <0.001 <0.001 <0.001
Insufficient 25 16.3 10 6.5 27 17.6

Water supply

in the mosque

Sufficient 118 77.1 127 83.0 135 88.2 <0.001 <0.001 <0.001

Insufficient 35 229 26 170 18 11.8

M¢ = McNemar test

BC = Comparison between baseline and constructiasgs
BO = Comparison between baseline and operatioreghas
CO = Comparison between construction and operatiases
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APPENDIX S

Villagers’ expectation from the healthcare wasteinarator project in baseline,

construction and operation phases

Baseline Construction Operation pMe
Items N=300 N=300 N=300
n (%) n (%) n (%) BC BO CO

Job from the project

Yes 23 (7.7) 42 (14.0) 78 (26.0) 0.109 <0.001 <0.001
No 227 (92.3) 258 (86.0) 222) (74.0

Road to

orchard/workplace

Yes 81 (27.0) 84 (28.0) 111 (37.0) 0.854 0.011 0.023
No 219 (73.0) 216 (72.0) 189 (63.0)

Lighting in night

time

Yes 87 (29.0)0 86 (28.7) 110 (36.7) >0.999 0.056 0.045
No 213 (71.0) 214 (71.3) 190 (63.3)

Improvement of
community economic

Yes 60 (20.0) 71 (23.7) 76 (25.3) 0.222 0.143 0.704
No 240 (80.0) 229 (76.3) 224 (74.7)

Community

development

Yes 130 (43.3) 172 (57.3) 188 (62.7) <0.001 <0.001 0.211
No 170 (56.7) 128 (42.7y 112 (37.3)

Facility for waste

disposal

Yes 200 (66.7) 230 (76.7) 219 (73.0) 0.008 0.109 0.346
No 100 (33.3) 70 (23.3) 81 (27.0)

Clean environment

Yes 179 (59.7) 230 (76.7) 211 (70.3) <0.001 0.008 0.096
No 121 (40.3) 70 (23.3) 89 (29.7)

Nuisance from bad

odor

Yes 215 (71.7) 252 (84.0) 236 (78.7) <0.001 0.059 0.116
No 85 (28.3) 48 (16.0) 64 (21.3)

Loss area for cattle

raising

Yes 30 (10.0) 23 (7.7) 31 (10.3) 0.388 >0.999 0.381

No 270 (90.0) 277 (92.3) 269 (89.7)
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APPENDIX S

Villagers’ expectation from the healthcare wasteinarator project in baseline,

construction and operation phases (cont.)

Baseline Construction Operation pMe
ltems N=300 N=300 N=300
n (%) n (%) n (%) BC BO CO
Infective
organism when
waste be
transported
Yes 49 (16.3) 185 (61.7) 210 (70.0) <0.001 <0.001 0.038
No 251 (83.7) 115 (38.3) 90 (30.0)
Bad people

coming during
construction

Yes 49 (16.3) 64 (21.3) 74 (24.7) 0.143 0.013 0.036
No 251 (83.7) 236 (78.7) 226 (75.3)

Danger from

car traffic

Yes 128 (42.7) 155 (51.7) 176 (58.7) 0.033 <0.001 0.101
No 72 (57.3) 145 (48.3) 124) (41.3

Smoke from

incinerator

Yes 237 (79.0) 245 (81.7) 242 (80.7) 0.473 0.684 0.834
No 63 (21.0) 55 (18.3) 58 (19.3)

Dust from the

traffic

Yes 161 (53.7) 172 (57.3) 194 (64.7) 0.411 0.008 0.079
No 139 (46.3) 128 (42.7) 106 (35.3)

Danger from
materials and

equipments
Yes 10 (3.3) 2 (0.7) 6 (2.0) 0.041 0.447 0.285
No 290 (96.7) 298 (99.3) 294 (98.0)

M¢ = McNemar test

BC = Comparison between baseline and constructiasgs
BO = Comparison between baseline and operationeghas
CO = Comparison between construction and operat@ses
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APPENDIX T

Villagers’ risk perception toward healthcare wasteinerator project in baseline,
construction and operation phases

Baseline  Construction  Operation p*
ltems N=300 N=300 N=300
n (%) n (%) n (%) BC BO CO
Low 9 (3.0 4 (1.3) 6 (2.0) 0.185 <0.001 <0.00
Moderate 181 (60.3) 198 (66.0) 136 (45.3) 1
High 110 (36.7) 98  (32.7) 158 (52.7)

* = Chi-square test

BC = Comparison between baseline and constructiasgs
BO = Comparison between baseline and operatioreghas
CO = Comparison between construction and operatiases
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