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Abstract

This cross-sectional study aimed to identify
ergonomics risk and muscular pain in shing net
sinker-workers. Ninety-two workers participated
in this study. Data were obtained by observation
and questionnaire. Muscular pain intensity was
assessed with numeral rating scales. Working
posture of 24 workers was recorded using video
recorder. Data were analyzed and evaluated with
the rapid upper limb assessment (RULA) to
determine ergonomics risk.

Most of workers were female (98%). The
workers’ age ranged from 25 to 61 years with a
mean of 41.5 years (S.D. = 13.0). The mean number
of years of works was 15.2 (S.D. = 13.8) with working
hour was 9. Most of workers had muscular pain
(91%) such as shoulder and low back. Muscle
Pain intensity of workers were found to be very
pain (score of 7 - 9) before work in the morning,
before lunch and after work in the afternoon. The
task of lead-sinker attachment with fishnet was
very severe muscle pain’s workers. Results of the
RULA scores were found to be quite high (a score
> b). The RULA scores of lead-sinker and float
attachment with fishnet were action level 4 (a score
> 7 indicates that investigation and changes are
required immediately). The tasks of lead-sinker and
float handing and net sewing were action level 3

(a score 5 or 6 indicates that investigation and

YUNAITNATNITBIAY

Research Article

changes are required soon).

These results indicated that the working
condition and follow-up program should be
improved to prevent musculoskeletal disorder
among fishing net sinker-workers.

Keywords: Fishing net sinker-workers/

Ergonomics risk/Muscular pain
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Abstract

This quasi-experimental research was
conducted to determine the improvement
effectiveness of Toyota Production System
workstation using NIOSH lifting equation among
automotive parts manufacturing company, Chonburi
Province. 60 samples were selected from all male
workers of 27 workstation. The instruments were
developed by the researcher and adapted from the
previous studied including demographic charac-
teristics, musculoskeletal disorders, job satisfaction
and equation of NIOSH lifting. The reliabilities of
questionnaire were analysis using Cronbach's alpha
coefficient. Descriptive statistic analysis and paired
sample t-test were used for data analysis.

The result showed that mean of workers age
was 26.3 years old and before improving effectiveness
of the 25 workstation, mean of lifting index > 1
was 1.53 (S.D. = 0.75), 44.4% was a lower back
pain, and job satisfaction was a low level (81.5%).
Improved workstation were adjusted the height of
the lifting 90 cm. up, twisted the body less than
60" and reduced working operation less than 25

cm. After improving all workstation, there was not

found lower back pain, the mean of lifting index

< 1 was 0.81 (S.D. = 0.11) and the job satisfaction

(66.6%) is at good level. The t-test statistic was
used to compare the values of lifting index, lower
back pain and job satisfaction between before and
after improvement. The comparison results were
significantly different (p < 0.001).

The result of this study suggested that the
improvement of the work station using NIOSH
lifting equation is given less than 1 being used to
prevent lower back pain from work, increasing job
satisfaction. Moreover, it will be used as a guideline
for improvement to lifting by hand in automotive
parts and other industries.

Keywords: Low back pain/Lifting index/Job
satisfaction/NIOSH lifting equation
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Abstract

This was the cross-sectional study aims
to the factors affecting contact dermatitis among
exposed rust oil employees of heat treatment
manufacturing in the industrial estate Chonburi
province in 4 factory by using 4 instruments including
interview-questionnaire, skin Patch test, Assessing
the exposure of rust oil in the workplace according
to the standards of NIOSH (NIOSH Method 5026)
and the work environment was measured. A total

of 119 subjects, employees from heat treatment

YUNAITNATNITBIAY

Research Article

manufacturing rust oil that exposed with the oil
at least 4 days/week, were assigned as the study
group and comparing group were a 119 participants
who work in normal office and don't get a chance
to expose with rust oil.

Results of study revealed that the study
subjects were mostly female with an average of age
28 (£5.03) years, average of work experience of 3
(£2.1) years. A history of the skin rash 38.6% Skin
patch test on the employees to the test substance
and the substance was undoubtedly one type of
rust oil any employee found to have an allergic
reaction more clearly. The average concentration
of oil mist exposure was 0.35 (£0.1) mg/m3 not
over standard (5 mg/m3) issued by the OSHA.
Evaluation of the heat in the workplace was 31.13
(£1.2) degree Celsius not over standard (34 degree
Celsius) issued by the Thai government. The OR for
allergic contact dermatitis among exposure sonex
was 3.960 (95% CI1.295 - 12.111) cool was 0.037 (95%
CI0.003 - 0.537) type of wash solution was 3.557
(95% CI1.177 - 10.745) and hand washing time was
0.868 (95% C10.765 - 0.984) The result of this study
that exposure to rust oil is not a factor that affects
the skin causing rashes and inflammation in a metal
plating factory workers. However, the factors that
affect the occurrence of skin rashes an exposure
to chemicals using in everyday life, both in work
and household chores, however, Safety departments
should recommend working with chemicals, both
at work and at home to know of dangers that
affect the skin rash and should organize a campaign
about washing hands properly.

Keywords: Contact dermatitis/Rust oil/

Heat treatment manufacturing
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Abstract

The objective of this quasi-experimental
research was to evaluate outcome of nurse
competency programme to support the ASEAN
Free Trade Market on 2015, Case study of
Phaholpolphayuhasaena Hospital: Kanchanaburi.
This research were applied MRA nurse of Prahalad
and Hamel. Develop program for nurse competence
following Krripendoff objective. Hambelton’s efficiency
criteria were used to evaluate programme.
A programme activities were lecturing and
practiced on the authentic situation during 6 months,
participants were 62 nurses who got more 3
years of nursing administration. Data collected
before and after join the programme by using
questionnaire and observation work sheet of the
standard competency criteria. Statistical analysis
employed by percentage, frequency, mean, standard
deviation and paired t-test.

Result of this study shown that the
nurses’'competency were higher after join the nurse
competency programme at significant level 0.05.

Keywords: Nurse competence/Phaholpol-

phayuhasaena hospital/ASEAN free trade market
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Abstract

The purposes of this descriptive study were
to: (1) study the actual and expected structures and
roles of community hospital executive boards as
well as their advantages and disadvantages and (2)
compare the actual and expected roles of community
hospital executive boards in Ang Thong province.
The study was conducted among all 95 executives
of community hospitals in Ang Thong province.
Data were collected by interviewing and using a
questionnaire with the reliability of 0.96. Frequency,
percentage, mean, standard deviation, paired t-test,
and content analysis were determined or conducted
in data analysis.

The results showed that: (1) In actuality,
each of the community hospital executive boards
was composed of 7 - 15 members with different
compositions, but basically including key
executives, i.e. the hospital director, head of general
administration, head of nursing, chief of dental
service, and chief of pharmacy, while the other
members were appointed ex officio according
the administrative structure of the hospital
without any specified term of membership.
The overall performance of the board in all
aspects was at a moderate level. The advantages

of the actual structures and roles were the

boards’ memberships comprising all professions,

their clear goals, directions and scopes of work;
while the disadvantages were the unstipulated term
of board membership and their numerous duties.
Regarding the expected structures, each community
hospital executive board should have 7 - 25 members,
comprising the hospital director, head of general
administration, head of nursing, chief of dental
service, and chief of pharmacy, as well as other
appointed members according to the hogspital's
administrative structure, with a specified term
of four years; and their roles were at the highest
level. The advantages of the expected structures
and roles were the executive boards’ coverage of
all professions and their clear goals, while their
disadvantages were the boards’ large membership
that might result in the lack of exibility especially
in attaining full meeting attendance due to each
member’s high workload. (2) The roles of the
actual and expected community hospital executive
boards in Ang Thong province, overall and by
each aspect, were significantly different at the
0.05 level, which their expected roles were higher
than their actual roles.

Keywords: Hospital executive board/

Community hospital
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Abstract

The study on the quality of Basic Engineering
for Occupational Health and Safety Program
Textbook aims to study 1) the general information
and reading behavior of the enrolled students
2) the opinions of the enrolled students about the
program textbook quality 3) the opinions of the
enrolled students about the practice quality and
4) the learning results of the enrolled students.

The study found that 1) Most of the students
who answered the questionnaire were male, 31 to
35 years old, and employees of private agencies.
They have income between 10,001 to 20,000 baht
per month, hold a bachelor degree in the field of
science, and have moderate basic knowledge in
engineering before enrollment. Most of the students
could read the entire 15 units of the Program
Textbook completely before the final examination.
Most of the students who did not pass the final
examination could not finish reading the entire
15 units. The main reason of the students who
could not finish reading the 15 units is the subject
matter in some units is impalpable. 2) The students’
opinions showed that the difficulty in understanding
the contents in units 2 to 12 is at a high level.
The completeness of the contents due to the course
objectives and explanation, the accuracy and the
clarity of contents, and the modernization of the
contents of Program Textbook are at a high level.
The conciseness and difficulty of content are at a
moderate level. The availability of good examples
that help the students to understand the contents
and the clear answers for practice questions in
Program Textbook are at a high level. The ability

of the students in application of the knowledge in
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other situations and in studying of other subjects
is at a high level. 3) The students’ opinions
showed that the practices can help the students to
understand the objectives of each unit and increase
the confidence in the examination. The clarity
of the practices, the benefit from the practices
for application in the examination and the
satisfaction in the practice of the students are at
a high level. The difficulty of the practice questions
are at a moderate level. 4) The students have the
acquisition of knowledge from this course regarding
the sixth learning level of Thai Qualifications
Framework for Higher Education Act 2552 which
are moral, knowledge, intellectual skills, relationship
between individual and social responsibility,
numerical analysis communication skills and the
use of information technology, and professional
practice at a high level.

Keywords: Basic engineering/Program

textbook
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MIATIRNLNANI N LS TRehe)
Ioun duawedinnd 10 luesen (PMyy) Huawn
dnnh 25 luasan (PM, o) lavzlusiu (v mén losdles
Fmned Tudn) ssnedlzednarlsndinlalaseanduon
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(PAHs) snsdunidszmediy (0% snInguoaian
it ngdu 1,3-Domledu weSinadled axiéind lae
wazwiananlsd) Femsudazafinfisziufingiany
uanehauluusiazAuARvimsinm doyanisarany
WazEMUMIBIMIUNS NIz BYRINaaNTenae) Husi

manfl 2 saEIddmIMefiaTanumeluuSnuie

sanufidnun AUAFS Uszsnaafiasaawy WA I819D9
5@1‘%@9\‘1 Tainan Lin, Chang, Hsieh,
Uszmerlémin Chao & Chao (2002)
- m&ﬂ%ﬁi@ Total PAHs 6,258 ng/m3
BaP 71.5 - 124.2 ng/m’
- U3NUIaLIR Total PAHs 231 ng/m°
4@ Tzu Yun Yen PM, g 63.3 Mg/m3 Fang et al. (2002)
a9 Taichung PM, 89.7 Wg/m’
Usemerldiniu Fe (I PM, 5 wa¥ PM;() | 894 ua¢ 1,462 ng/m’ Fang et al. (2003)
Zn (lu PM, ¢ uag PM, ) | 392 ua¢ 511 ng/m°
Cr (lu PM, ¢ uag PMy) | 360 uag 507 ng/m’
Solutssmedains co 1.2 - 8.8 ppm Wang, Lee, Ho & Kang
NO, 33 - 130 ppb (2007)
PMj, 140 - 1,500 Wg/m’
PM, & 100 - 1,300 Wg/m’
Formaldehyde 75 - 390 Mg/m3
Acetaldehyde 42 - 110 Ug/m’
Methyl chloride 2.1 -139.2 Mg/m3
Benzene 1.86 - 146.0 Wg/m’
Toluene 08 - 87.0 Wg/m’
Ko lilng Taichung PM;, 557 Wg/m’ Kuo, Yang, Chao & Hu
Laviad Tainan Total PAHs 1,468 ng/m’ (2008)
szmet ¥ BaP 23.8 ng/m’
%?@hé’m%f@ﬂagmﬂmmi Benzene 98.82 Wg/m’ Navasumrit et al. (2008)
ATINT LAY 1,3-Butadiene 1046 Ug/m’
WITUATERDEDEN Total PAHs 18.02 ng/m’
BaP 2.562 ng/m’
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15197 2 (610)

FunAnm FRAHS U5zanuNasIaNY LURID19D9
"S@Ml,ﬁaq Tainan BaP Lin, Chang, Hsieh, Chao
Usemerlghnion & Chao (2002) el
- mulwie 142.45 ng/m® Chiang et al. (2009)

- USSR 36.28 ng/m°
5@1%15‘4@0 Xiamen TSP 68 - 570 Mg/m3 Wu, Wang, Hong & Yan,
15UmneRn n-alkanes (C14 - C35) 1.6 - 100.0 !.Lg/m3 (2009)

Total PAHs 19.16 - 119.48 ng/m°

NANMG: ng/m’ naefg uﬂuﬁ%mia@ﬂmﬂﬁmm Wg/m® nanef VLuIﬂiﬂ%’miagﬁmﬂﬁmm ppm
DS FlAUE Lay ppb MNEs s luiuduEn

anndngivmsassanuemearii (un PM,
PM,, WatHuaan (Total suspended particles)
e wuhfisysumsumsnazansluSanaigeuas
ﬁ@'wLﬁu@'wmmgmﬂmmwmmﬂﬁﬁmm ARl EAN
u aadadrosdu PM,, fevanumeluia Tzu
Yun Yen vszmeldniuiifienganiu 100 Tulaansu
fognuieniues Aewdu 40% g Taronae
(Fang et al., 2002) madnmmeluluadaasiafidssme
g09N9 WUANAINTUU PM, o iusnasgu IAQO 8-h
Good Class Standard mglueens (180 Tulasn3n
stognineriams) lnsrndagegaraensdudues
W PM, o whifu 1,500 Ilesnindegnineiums uaz
PM, ¢ whiiu 1,300 lulasndusiagninerises F9p91a
wlugramemanigidnanluiadusnounn uagen
mmL?’J’;Jsﬂ”mmﬂuﬁy’aam%ﬁ@ﬁm’;ﬁ@iﬂuﬁﬁﬁﬁn@mdn
menanluss (Wang, Lee, Ho & Kang, 2007) uaﬂmﬂﬁ
HonuBanasiu PM,  emefidmihiivesiabudios
Taichung Wazlad Tainan Uszmebdniuldsudusa
fiewanehiy 557 IulesnSusogninerisasuazly
dfw‘imnﬁmwﬁﬂ%mmﬂu 17 whaasfurily (Kuo,
Yang, Chao & Hu, 2008) §TUMIGITRIAUIN
c{l;tmm (Total suspended particles) ﬁf@h@aﬂ Xiamen
Usuinedu wuagsening 168 - 570 Iwlasniuie
RIRGEE ?}}dqaﬂ’jwmmmiwwgm’aﬂumimmﬂﬁ
e [Bivhifu 120 TalesnSusiagninerises Uszanm

15 wh Snvedony luSanadigeninBaairduzasd
amiafiguianeanlasmanayluamiinede (W,
Wang, Hong & Yan, 2009) MNHAMIANNAING
uaoa Ut omaen ndigu uunaariiiafiafoeas
maunsnsreeumeluia uenantRinawaseyme
p!mzﬁmméwﬁ@@iamiﬂa%mmLflué'umwwiaqmmw
Jsermudn Sefimadnefiemanulavevaesiialu
A l8un mesues we dngd win fifa Teadas
uaemite uaaifles usfiefmuidundnda man dnsd
wazmeh oeslenmsdadumndelu PM, ¢ whity 894,
392 Uy 360 wilunSusogmNefigs ey uay
4 PM,, whif 1,462, 511 U@y 507 UG (Fang
et al.,, 2003)

UONMHDAINMIETRNLARMARULED F9HiHE
madnATefinuLB T Suousauan lednae
Fofiuanasyu Feulwiafilsemedasnediomatals
5950 8.8 ppm v lLA A waeHeniivNeTI%
IAQO (an interval-based air quality index
optimization) 8-h Good Class Standard (<8.75 ppm)
a9isemedadnd (Wang, Lee, Ho & Kang, 2007)

SwisuamamseTmeiaafumaduyatame
SauaraadunddnesmefimaamanylulFannd
Aavdhsgauiiu andhothagu wuamswenad leruae
asacan anluadoasTafiussmedaina aeflugas 110 -
210 lalesnSusogninerisgs %@ﬁ@hqq AN aTFI
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IAQO 8-h Good Class Standard 1agaa1331% WHO
firmuala 100 IulesnSustagninerines wazwy
Wi (146 lasnSusiagninerises) Hinensnasgm
IAQO 8-h Good Class Standard #srimal3uhify
16.1 Ialesn3udagninedisms dmlngdudionuenog
alu,mmsﬁmmmuﬁﬁmu@vlﬁmﬁu 1,092 llasn3ueio
aﬁmﬂﬂmm (Wang, Lee, Ho & Kang, 2007) T
ﬁjmy‘wmmmwmjmamaqmiﬁimauwaavlfﬁﬂanaii
andnlalasensues (PAHS) (21 wiie) fomanumelu
Solutaneldniudenadugeie 6258 wilunSuste
gIUerse uazgenLAnnlaesauTe (231 wlin3y
stognunatiues) B9 27 wh WewSaufeuiue
ey wuheenuduiusinres PAHs @ds
Aniu 1/23 2aseanasguzas OSHA uashAadiu 1/16
gasrsn@sInmMssUdNNsErasmTinnululssnunde
shsmvnsiiuligng 10 Fluemsvhonduniteiu
uay 40 Frlasmavnalunitedloniusilon
NIOSH (Lin, Chang, Hsieh, Chao & Chao, 2002)
uasfivdnadaluilos Xiamen dasmeiu wueh
ensdudusingessns PAHs (16 7@ie) gl
19.16 - 119.48 wlunSudognineaiuaslaefie
Glﬂélﬁmﬁumﬁmaﬁ@ﬁnmquéaamtﬂ@ami el
qaﬂ’hsl,uu‘%lfamwﬁwmé’a (Wu, Wang, Hong &
Yan, 2009) dwiumadnmnluiaeasssmelnd
FMINENNIUTINT ABINT) uaenIvunIeaoYsen
wuhEsnmssndn 1,3-0mledu wavans PAHSs
‘ﬁ"mm"s’@"lummﬂu‘%nmﬁf@iuﬁm’i@aagmﬂﬁmi
AUBINT WaTWITUATEEDYDEN Hessanns 98.82,
1046 uay 18.02 Wilun3uengnINFRLas maae
LLazmsﬁy’qmmﬁ@ﬁm’mmﬂu’i@ﬁ@h@aﬂdm%nmﬁuﬁ
NeBsRain 4, 261 Uz 12,5 Wh eNuE WU (Navasumrit
2008)

lunguasuUsynounadlendnoylsandn
lalasensuan sawulmalnin (BaP) falusnsuiia

et al.,

7iaf IARC (International Agency for Research on
Cancer) dna/lunguansfivhaznofauzSslusymd
(24) waz US EPA FadussfionarioiifaseSln
sl (B2) RefimsdinmndFenssfiethifusssnna
@ o s > A o A

Husuenslufonndon Andngufinsianuss BaP

YUNAITNIIINAS
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melwieglugae 715 - 1242 wlunIusagnine
wes Fafussiufiganhasiugaiisonliunnglu
rsenmerfirmua 37 1 wlunIudagnLefiags
aehslsfiona SalsiifuendediamsTudndeaasin
somtsvnaunsraslasmeisasii firmue V37 2,000
willn3uslagnineiugs (Lin, Chang, Hsieh, Chao
& Chao, 2002) %aﬂmﬂ‘ﬁ Chiang, Chio, Chiang &
Liao (2009) wurRsnmusr sz v (Bap) fiems
Tuduanednn 1 luesauluamesinumelwiae
VBnnlaesaudelilad Taichung Wavdies Tainan
ssnetlgiviu Sehimdnwhity 142.45 uay 36.28 wilunu
FagnuNefiims MaE L uavSInmes BaP L
Sunlufiehwdawhiy 23.8 wilnnSusiogninerimegs
waslwiuiiduiwiynfesdsinoudn 1.3 whaes
ﬁim;ﬁvl,ﬁ (Kuo, Yang, Chao & Hu, 2008)
AINTDYAMIFTIANUNAT I IMeiine1ge)
T Bnadasmaitlananuddnsdiu usadidufios
vl liafumasandsosnamsfifusunne
vaneaingussenmensnalaysey

4. mawen ndiguazaiasnsaag luaiugy
Lﬁlaﬂmimﬁﬁmawmﬂwmmﬂmﬁﬁmmﬁm
gudulssnaueae Fidon m shiumesarieaniis
yon Tl wRenls snlsl sl wiu wasanandinild
sluamammwﬁmam %aimnaULwéwﬁwaﬂaﬂuuﬁvaﬁ
mammsmﬂmmﬂmnaLﬁuﬂmmvlmﬁlmmmmmmm
saehee) Tifususmesiofanedon & mwaﬂmw/}mﬁa
WUNAFT619) wmaﬂm@ﬂuwuwmm{lmgﬂ mu‘gﬂw
Aeanmain s isznausosassyanetssnn lag
mﬁmLLa:;ﬂ%mmaammi%uagﬂiﬁuﬁf@qﬁﬂummﬁ@gﬂ
wazafiarasgd NNNBNURAMIANNUININS
UanUaeeanssaimmsmmemnmaun g laease
Tnaumaifushathunfuguangifiuseunde (chamber)
mm‘smﬁLmnsﬁﬁmaamamiéwﬁiy*?im’mwuvlé’ﬁaﬁ
4.1 aumMan
wamsanmaymarwluaiuglanns
Fnenang Jetter, Guo, McBrian & Flynn (2002) WU
fnsUanlasy (emission factor) ¥a9aumM@ PM, g
uae PM, o 229gU6aehs 23 wiiaaeisening 5.0 - 55.7
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uay 4.9 - 594 ﬁaﬁﬂ%miawﬁqﬂ%mgﬂ NN UaE
msan Wlsemedainsand Lee and Wang (2004)
wuh Tusewiemsun ndessglénnths 10 #die
Sorasnaudnegy 3 tasam I¥un Tradition incense,
Aromatic incense Wag Church incense &1X130
aIAMMIUanUaaevasanma PM, ¢ wag PMy,
oglugng 7.7 - 2054 uaz 85 - 2412 fednsuslaniis
n3ngl enadey wasdniiudndimaasras PM, &
60 PM; maagﬁﬁ”‘a 3 ¥laWINU 88.6, 84.3 Uax 85.7%
NN AL ém%umiﬁﬁmﬂ‘%mmammﬂuﬁﬁmuww
s 18 Tuesavmnmawnindigd o ola Feedes
micro-orifice uniform deposited impactor (MOUDI)
WU mmmé’wimcé_]uﬁﬂmﬂ@amﬁlmaqaummgu
(Mass Median Aerodynamic Diameter: MMAD)
flenwhiiy 262 + 49 wluaws uaziienmatanlaae
ALY 346 ﬁaaﬂ%mawﬁaﬂ%mgﬂ (Yang, Lin
and Chang, 2007) wonani, ﬁmiﬁﬂmﬁaamagﬂu
Uszmeng wuhemsuantaagenme PM;, vaspy)
Ghatha 20 1le Adengadu 4 devnn 1éun guadie
frudetu Srwlseru bififulen uarlitdtu
1505 ogflugng 8.7 - 289, 21 - 139, 153 - 283
UaE 6.2 - 13.1 s‘iaﬁﬂ%miamﬁm%mgﬂ NG (FUNT
sikg@atl wasvanws Npsfioasn (2661); WyRITIms
FMFS WAYITIITIN UUVNUN (2552))
4.2 fsBuvsdssvedng (Volatile Organic
Compounds: VOCs)
B dasmahsfiaansoasanyly
ugiivaneadia [éA methyl chloride, methylene

chloride, cis-1,2-dichloroethene, chloroform, 1,2-

dichloroethane, benzene, toluene, ethylbenzene,

m,p-xylene, styrene LY o-xylene LL@i%ﬁ@Mﬁﬂﬁ
wuLasHUSnnAouiegIRa benzene, toluene U
methylene chloride NAMIENEU89 Lee and Wang
(2004) WuLSahaunsUaniane benzene, toluene Lag
methylene chloride M3 wslgagflugag 175 -
1,252, 39 - 661 e 30 - 567 vlﬂmn%mia%ﬁm%ugﬂ
dwsumsanmpuinathslulsumelneg 10 oo los
uhafhulsmmguUittuile T uasiitulse Tu woehmde
gemnatanuaneeans benzene, toluene, ethylbenzene,
m,p-xylene, L@ o-xylene (oﬁ’ummﬂmwwﬁ{ 1) NAAAL
1pewy benzene Uag toluene Lﬁ%ﬂﬁﬂ%ﬂﬁﬁ%NﬂML&ga
WU 86.34 LaE 24.45 himﬂ%miawﬁm%mgﬂém%u
gUiifuiletn uaziien 7324 uay 1614 llasnisia
yiknSugUdmsugUimlsai
4.3 MIvRac19

Fefidusaanssdnifannmasnndgy
loun ensuaulanenlad (O, enfuaunauanlass
(co) ludineanlzd (NO) lulasiaulesanlad (0,
sanlrdaaslulasian (NO,) Fameslasanled (SO,
wazloms (CH,) Inefhe CO2 uay CO dhizfiandniing
wazitRanaimatantlaossnzinn ndidauthogs lae
wuee/luiag 14 - 1,070.9 waz 1.0 - 227.7 Aadn3u
@iawﬁaﬁ%ugﬁ ey fheeenlsduadlulasian @
NO, NO,, NO,) dmmsatlantaaeagssning 0.1 - 3.3
findnsusiavilngugy s CH, Sdmatandses
PE/3EN9 0.4 - 9.6 ﬁaaﬁ%“miamﬁqﬂ%mgﬂ (Lee and
Wang, 2004)
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Toluene

Benzene

@ gliifAiiadu

0.4

Ethylbenzene

Winamsitdanlassanmsen il (Lge

m,p-xylene o-xylene

0 siidaulsadn

MR 1

dammadastaey BTEX lushathandaiumiguifudeTuwaedimulEatn (ulasniudanugy)

(Fautasan Asm aiwaen uaslen naoIadides, 2563)

4.4 Mawed laednaslsndinlelasensuan

NNMIFANNANBILMIINTTILEILAY
ansdaduresasUsznounad lwadnatlsandn
lelasensuen v3e PAHs anmaunindiguiinded
Ussneiuwasimhaiivssnaldninlugfuossde
(chamber) Toe Yang, Lin and Chang (2007) WU
BsnuimLanydasans PAHs siiafidufs (G-PAHS)
Jenwhriu 17.6 VLNImﬂ%miawﬁqﬂ%mgﬁ LLﬁ%ﬁ@ﬁ@@sﬁl
UuauM@ (S-PAHSs) Jenwhiy 6.0 nleansusianils
nSugl nudnmeSaida iudsemudriEadu
gasfFanueniuanluguiudiann, S-PAHs fifotu

ammmen g Toemuiiflamuasluganassvan
40 - 45% azhlFanns S-PAH aeadlut 87 -
26% SWMTUMIATEHLS304 PAHS 16 %ﬁ@ﬁ@@%ﬂ
uuammi@aﬁmﬁﬂ &7 naphthalene Wi/lyAannuf
WoaNAD 1 - 3% 289153104 PAHs 793 &31senay
PAHs 71§l 3 - 429 wuannloedeifhuasiud | Fvhi
50 - 56% Yadt3anns PAHs 93 Twrnisficnaulassney
PAHs &ausi 5 aﬁu‘lﬂﬁﬂ%mm@mﬂuﬁuﬁmm low
WU 42 - 48% (ausa sl 2) %@a%maﬁagmmumi
N3¥ANLL89e13 PAHS 16 1l Gl,ué]’aashdgﬂsﬁﬁ@mﬁa
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0.8

0.6

04

0.2

0.0

R 3 I
%QQ?S'Q‘X ?'Cﬂ Q\o i Y..Q < Q'"\ﬁ Q)‘?y'

MNA 2
(ﬁm: Yang, Lin and Chang, 2007)

|
A A o

fwiuguidsmhelulssmelng sums
oilefat] wanans esiinssw (2008) IenmiFsnas
waﬁvlfmﬁﬂaﬂimﬁﬂi‘zﬂmm%uauﬁ@@sﬁwum&mﬂ
Wnuao (pPAHs) 2neldnn 10 Tuesas (PM)
Tueugy loednmmanndudaioumipy 4 ngsman
loun naadnsipUdfeiiefefuazl¥ou nansiom
g biifurdiodetunaclint maarddasvasans
waﬁvlfmaﬂaﬂ‘sm@ﬂiﬂmm%uauﬁ@@%uuuawmﬂ
LLmuaamwmﬁlmJa@gﬂiﬂﬁﬁwuﬁmﬁuqaﬁq@ﬁisﬁu
40,39 ng/g sesassnde gUalialufitulie u sliadifm
ot uazfiedituliotn Toaflenmaniy 3204,
1567 Wae 6.90 pg/g MNAGU nguNaasTigLriie
it urienteuuaslse ndinmLaadsesfigenings
wAG gL Rafiftuaehefisiuddoy ofiemas PAHS
ﬁwwﬁﬂhaqﬂwa@ﬁwﬁgﬂ 1A Fluorene Benzo(g,h,i)
pyrene Benzo(a)pyrene we¢ Dibenzo(a,h)anthracene
aehslafiona WayadsIos e WaLAITINTTON UNNUN
(2552) ¢ ldadanaannmafinmaaras Snoemiuat
Glmﬂwmamiﬁa@ﬁaaami PAHs Funums
NILANLEIVRIET PAHs mmmuuaumﬂmaﬂmw
10 hmaummmmmﬂmvlm‘gﬁu;sﬁLmummﬂmnu
Lﬁaqmﬂ%f@]qﬁuﬁsbﬂuﬂﬁwﬁmLﬁ'aLL@iqﬁLL@ﬁmﬁ'uLL@m@m

&

&3 PAHs usazafiafigedunvaumeansusoslugldnaths (alasndudaniiandug)

M LasdlaRasnnendnumnliumsnafaxsEsasens
PAHs luusiaznaniomigy wohnguuanoeipuig
% Y o ldl ] 1A nal A clv B‘
m%vlﬁﬂ’)%VIVLNLLWGﬂLLﬁSﬂﬁ%M@’]@]’M?j@

5. WANTENUANMSTUTURHFTUANBNS
a’lﬂ'lﬁ‘lJ'N‘ﬁ%ﬂLLﬁ"’ﬂTlNLaﬂﬂﬂaﬁﬂﬂ'l'w&laﬂ
N&Jgfumm‘luamuﬂs"nauwrsnssu
Nmiﬁm:nwmummmnuﬁ‘smmﬂﬁiuama
sraaRmIMFLTnuANaN LTI aL et
qumvassdfienafesdasiumasnndg
soulsznaudsngsy lassulngisanindnmadia
mafinelfifomanssnulusvasen i 13 PAHs
fssEn Ingdu ifiawndu Bai-ledu uaclelodu
Kuo, Yang, Chao & Hu (2008) 2 lifiudeana
usnsharasssiumaSuindams PAHs saadwmii
20570 Wil Taichung Waskilad Tainan Useinel
G wReufeungaauiosluui bifimasn e
IR IGHEMEY Tnsavaialwiusaneiluuay
TNy WU Supvsuonii luflenwhiiy 1,468
wilnSueiagninerisgs %qwugmdﬂuu%nmmﬁag
Tuudienuesfiduiinerduis 145 wh uaghsfifidu
Fwhyreiaziisanoain 1.3 whoasTupzaneniialyl
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wanNil 51’\‘13‘3‘1/1é’ﬂimmomiﬁﬂméhm%mq%’;mw
(biomarkers) ALAeTasTUMSTUENNFETILLEY
(orwn wugnlwdon sswenualar uilsanizedia
trans,trans-muconic acid LWa¢ S-phenylmercapturic
acid) §19 1,3—1‘3’3%1\1@5% (f19 monohydroxybutenyl
mercapturic acid eLuﬂam'sz) Waeas PAHs (819
1-hydroxypyrene) ToemuL BN e amaTan M
ﬁaﬂm’ﬂumjméﬁﬂﬁﬁ@?mﬂuﬁf@ﬁé’m%@ﬁgmﬂmmi
AUTINT LLazaaq‘a‘mqandﬂmdmwamﬁ%ﬁﬁagj
vinwinathaditiuddny Eﬁﬁ”’awwé’ﬂﬁmﬂﬁﬁwma
fdue (DNA damage) Havae@amaiimsuansin
(DNA strand breaks) ungaiiufisomluwiogend
TunquenueuLiazanos 2 wh (Navasumrit et al., 2008)
mﬂmiﬂmﬁummLﬁaa@iaqmmwsﬂaaﬁﬁﬁﬁﬁ
muéluw@mamwwmmﬁ%‘ué“mﬁaﬁmuu%u Tngdu
wiawuin Sui-lrdu ualalsdn v3e @15 BTEX
SavnmsAnmlee Maspat & Prueksasit (2013) 7iena
TMANWIYa LSnoMuwanmrdseaed waeiaraennfins
ﬁ']qﬁw_ﬁf WU FemaiEesasmsAnlsanzEmans
2ed (70 T) amnmsSudnAFansuUEwaze ALY
mu‘wwmi‘mﬂwmmﬁa‘umwmﬁ‘symmmm‘mmu
e 30 T ﬁnaamaammmaﬂ‘wﬁaa 5.88 x 107
-1.02 x 10 LAy 2.08 x 107 - 3.6 x 107 enuaI6IY
FafoRwnasifuossy ldmumunshvasnsdns
RN AN ETRIAAM (US EPA) firmiue
whin 1 x 100 dwsuansiine iReswSs aehau
Trgiu ail-lodu uarlolafu Selsinuaedenudng
SummeiRnasnoossy &

6. Unagy

cmsnamawvlm’;mmmﬂm’mamu AL
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eugul ladlel oehslsfions flofuwSesenndmiuer
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mamLLazmié’ﬂmigﬁmﬁlqﬁﬂéﬁwﬁismq laflona
suiudadligvsedfofminilusnndfimesnng
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[ (% gj Y A A 9/:1' tdl v
WUTLOERAIU (9T @uﬂmmawmmmmaami
a A A o & A P o R &
‘wmitmLaaﬂwammsmgﬂwﬁmwmmzau Toedniiana
a Adltzl 1 2 a tdl Yo a
riagUnanslantaasnamney e ﬁﬂﬂ‘ﬁ’mn@u
@mmwaﬁlumﬁwamwﬂa%m@muﬁﬂuaamaﬁﬂﬂﬁm
15@3% vLm’;‘;l,zmﬁr;m<§m'z;m/rwm‘;l,mlﬁl,l,a udInGu
wmzLﬂumsmuaaﬂﬂizﬂamaaﬁﬁaumﬂugﬂngﬂ
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aznue N ILsEsinTa e lafmiauty
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Amflautusuniigie dendnmadeatie e
FUIHAN N NLEIFI19R 96 091N Y09US N
wssanandaslfesnasiug anfiadey desams

NN IUAUT = ensdalsEIRRLsanan x GhVTnIaSaMENETIFaTaa0 X STWIUAEaA )

(1)

Sl Tes Bnauassaamane = 1
shtingesBanauasang 15 viaam = 05

st TesBinauasains Y4 vaan = 0.25
ssnsnsnneaiussE s bsae snld Foil

Vsnmaauly: R

URsnasenadausssnmasronaon s
dulu = R

SRR A LEsENA BN R s =
PNUNRAGBLND (N) x WD (M)

Tustaein) eendshiviinee s Bnamasa
10 f8wam N-2 waen dritEesm 2 viaan
A waa@]ﬁa%ﬁmm (vaaafl 1) uasiheum (aaa
7 N) aefrhminvee BanauasEis = 0.5

Twunafienidiafarsanuem? 1 89 M ay
wuh umiivaan Ao BnaussE o
a0 = 1.0 H81163% M-2 Uan §aniiuaesvim 2 um
IEuA und 1 wazuond M agiliwmtinaas3ann
wavarTaviaan v = 0.5

Fovis emsdLasE ANl

= RICLOW — 2) + 0.5(2)) (1.0M — 2) + 0.5(2))]

= R[(W-2+1) (M -2) +1)]

=RIW-2+1D M -2+1)]

=RIN-1DM-1

USnnwauia-meniad; Q

URsnasenadausssnmdssonaon S
YaUHI-Tne = Q

SRR A lEsER AN O Yo =
nMaaasaLn (N)

NPT 1 AU vieaeTRshvTinee s 3snas
WEsEhe = 05 Sdun N-2 waen Sruitdoswm

| ¥ A

2 Viean W maa@ﬁa%mm—mw avfihwiinuas
U ULLEIFIS = 0.25

Fotiu @A NLAIEISUS e +
AN LA LS ALY EiDg

= Q0.5(W -2) +0.25(2)] + @ [0.5(N —2) +0.25(2)]

Q (2[0.5(V — 2) +0.25(2)]1)
1V —2) +0.5(2)]
QIN-2+1]
=QN-1)

150Uy ($18-921): T
B NN LA TRA LsanA0e IS0
YDUTWHI = T

SnuvRae A FLEsET BN T Hevse =
WD (M)

NPT 1 AU viaeeTEminmesBanas
LESETS = 0.5 R mau M-2 viaan snfivdadii
2 vaon g vaeaiogyia-the aziiimiinges
U ULLEIFIY = 0.25

Foih anuidnussEe ANy +
ANMTNLEIEILS DY L9

= T[05(0 -2) +0.25(2)]1+ T[0.5(M - 2) +0.25(2)]

= T(2[0.5( —2) +0.25(2D

= TI1(M - 2) +0.5(2)]

= TIM=-2+1]
=TM-1)
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a a % .

2, vlwmammmnmwaa (Symmetrically
Located Single Luminaire)

M9309297AANNINLEIFI192093uDDNT
Aa g [ g ] g dlg [~
fadanann lndnwush asulsuivmaaeaniiiy 4
fin AT 2 wdhmIeaten o gennases
Nusiazdin anRshafiesaialdnmeainiy
(@NMsh 4)

" o4 [py+pa4pa+p4]
ANNDNUEIENRRE = — 24 =
(4)
S | de pl, p2, p3 uaw p4 A
R AR danuduseaefiesiaie
ot o qefanansasindisdon
wn wp | UwhE wwm dwdie s
LS ] e Ao

A 2 Ienaifenfianansias

3. waon IWGAGILRIGHINAITaS (Single
Row of Individual Luminaires) 5323%19
FEUNIVABAIING
é“ﬂﬁ:rwmi&@%waa@iw;mmuﬁ (Ml 3) 2
afeugUuLL 1 (elmdeesmiien) s s
maa’i@Ll,asm‘sﬁwmmazmﬁauﬁu;sﬂLL‘U‘U*‘?; 1 el
S Bondulu (R) wasLAnaaauihadias (T) aen sl

A aeay = [ev—1)+P]
N
(5)

g

eq2  dje eqd 2
£ LN
B B2 = g8

-5 & @6 a7 e eqs

-
bt
# M 1

Mwd 3 vaoe WEncsumiREnmatios

o

Q = ewdtemadusEe Romldisnn
Asnanaauvn-tnedas Tusumls -1 A9 q-8

P = FwmdsandNLsE Tl
ayag i s p-1 s p-2

N = T1uinmaos W
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4. waaalWGadauucaiiassnnndwia
WINNU 2 LA (Two or More Continuous
Rows of Luminaires)

a@m’m@mmmmmmmaﬁﬂLmum‘m@mq
maadlvdammvuuaﬂwmﬂmamﬁﬂLme 1 69N
‘*@JLmumvmmmmaam”l,wsluammmamamaamm
(mwﬁl 4)

8 ip-1 o gl
— —
I 1 1 1 i 1 |
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t-4
I 1 i 1 41 4
f T T ] t t @
-1® 2@ t-3 @
At
. it-1 r-3® r-4.
,_{.‘:j L i I | 1 |
el 1 1 T T 1 1
L } } 1 1 1 J
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1 I ] ] 1 I |
T T T I T I ]
I 1 1 1 1 ]
L T o 1 T e
@2 p2 e

dl a i/l 1 Iil 1
MWH 4 viaes MEaduUsafiasnnnm
YR 2 W

|
A

b

R = shwduasdauasaeiisnldsnmdm
Tradluehumls -1 D9 14

0 = fwdsensudaussahefismldsn
AsnanstaLi-reiaslushumi g-1 9 q-2

T = dwdsemadusssEnefiamldsnn
Asnanmaudhariasludumm -1 9 t-4

P = sumdsemudnuaarnefiomlisnmgm
Foslushumus p-1 8 p-2

N = S1uinvaas Weauwm

M = SWInamaan I

GoRansangtiuumsfiedamaan sz
agnuh fvaen inusiazraan lenuasaLEae
(uniform) ¥199Ma00 LALMARA INYNYARALANN

s imnvaen (@ N vea) awvhFiasEig
NNVaas WARAGILUsRII NanunrasENs
(uniform) MARAVILD FINMNA 5 ()

) - IO N L S N N+1
(T i OOOOOOTXD

() (@)
o A o LA
WA 5 MIfasmaas Muuusaidios

Fartn mﬂmmmmmwLLﬂamnmwaa@”Lw
ARadouunsaitossdnuaaiaNonaasoLny
meaa@‘lwslmwww 5 (n) W 2 vean (Muhuay
Neraae) r“mmﬁauﬁunﬁﬁmé’maam{v\lﬁwmu N+1
viann (MW 5 (@ LL@:L‘WLLﬁdﬂ’J’]dﬂN']LﬂNa@aa@‘VNLLD’D
NaTtgRY I@awaam»lv\lmumum (aenf 1) uazdnuhe
wen (iaaaf N+1) SBsnauasaofigasdn Snman
T (R) edonann uazaesdhli i Snameudheios (T)
pthsaveiamann luaniiivaned 2 Amasei N ezl
LESETNUANIMENUIL (R) uviaan FavansnTnlseanos
emadnusaamdslaslianmsennludna

WenfugUuund 1 1édsammei 6

ANUTNUENEIIRRE =

RIN—-1)M+1)+QN+T (M -1)+P

6
M(N+1) @

v ;
5. %1A00 AAGILUUAaIIaLaAYY (Single
Row of Continuous Luminaires)
éfm:rmzmﬁ@%maa@ivdgﬂLLuuﬁazmﬁwaﬁu
st 3 uag 4 Sou SRR wilawy
gmmuﬁ 3 uazilSusmunaon nlaglFausdign
@enfugtuundl 4 uasdnnenudiasahaeas
getasanat 7
[gN+P]
N+1

ANUTNUEIEIRRE = (7)
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N = S1vnuvean

6. waaﬂ‘lwﬁﬂnszmammwmu (Luminous
or Louver all Ceiling)

a;@maa’i@mmL%MLLmafjmaagﬁJLmumi@‘?@é‘a
viaon dnwoil usnslddonmd 7

. g1 ®

i 2

$ Ir- L ]

; ® r-4 W
t-1 i ®
® ! r2 g

| r-3e

o
G2 e p2 ® [12M
@FT) —{12M|« @ FD)
L

WA 7 waaﬂvlwa@mzmauum@m

|
A

o)

R = snwdsemadsuasanaionld s
Tuvaslueihumls -1 D 14

0 = Fwdgenadiuasahs Aemldsna
Asnanamansn-Theasludums -1 A9 g2

T = shwdgenudnuasaiefiomldsnn
Asnansvaudharias lushumds 1 Ao 12

P = ewduenudaussaefiomldsnn
aaslushuss p-1 9 p-2

Lecture Note on Safety and Environment

W = enuNNIIaIiag
L = @NNENUaDd

amﬁgwuﬁﬁwﬁmmaomﬁ@é’?@maa@‘lﬂ/@ﬁLmuf‘yl,
Ao ﬂ'%mmuma’mﬁmimzmaﬁsjmma (uniform)
vhlmsgusashsTaenemudinuasanaliisiaz S
R, Q, T, P) sansngainlushumislad [fmmgazle
i llumnehevde ndidestiusnn

SmAUATMsfm e NN LRI sy
1Annss axdnauthienemaduasaE oA
TnefAsmssnuns &t

Vsnmuaauly (R)

USsnasnnsidaussaiamaslisnmdinly
=R

PWNAANNENIBILTOUE M = ANNEITD
7189 (L) - ANNNTNT90LINRY (T) Muas 4 ft =
L-(2x4) =L-8ft

PNRANNNaIL SR = anant
2a91ed (W) - ANNNTNT09aLHI-Tevad (Q) Muas
4ft=W-(2x4) =W -8 ft

Aoufh nedndirossnasuln (R) = (L-8)
(W-8) ft’

Heths SBNIDAR DA AR T
Enadmlald = Bannenaduussshandefisala
X mm@ﬁuﬁ =R (L-8) (W-8)

U30aUNa-11ead (Q)

USsnaemadsuassamas lusnameusn-
eiag = Q

PNAANNEMVBILSLELIN-TNeviad Hemnu
BN A9 = ANNENITBIARY (L) - ANNNTNTD
YU Wed (T) uae 4 ft =L - (2x4) =L - 8 ft

PNAANNNINVBILS UBALT-TN RS &
ANNNTINURE 4 ft

eI B NMELT-heTas (Q) T
- i AnnmonTos + RuihBnoreuTheres =
[(L-8) x 4] + [(L-8) x 4] =2 [(L-8) x 4] = 8 (L-8) ft’
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I ENHNTDEUI AR NN N IE T NTIVTINUA
a £ 1% 14 v a v
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1500001999189 (T)
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6 (% o w 9: d
WaILINNUNITUIUAUILRE

6
59\7?775’*1@737717755 O13.€13¢1N16) Ej’%‘VI?‘Z?fE/ D.Sc.

M anenanansgumm amanendegliussaans Ty

wofian (Ferrate (FeO”)) Wuluianavasmanfifusyafifiamuzaandindss (Oxidation State) +6
v a P ¢ 4 @ Y Py ~ o @ A o € ¢ P \
SrAnenenaes lemasaumasisnsndunm 50 Tudn ledenunenenafiagndundnsnmimasisnmnsen us

Ve @ A o o ¢ L v 0 6 v ¢ Py a A o

ligFafiasnndurunsdanmest meussy uarmasudsaaudnsgeavh e Semldumuganivlifash 14l
NIGNENINTIH sioan s mauitlymlneAsmanaamasisnman (Liquid Ferrate) ARMegnUaTdLsTEENNW
950
a A

Redox Potentials
2.5

2
- 1.5
=
K4
=

05

o

MnoO, cl

Fe(VI) 0, H,0, s "

Chlorine Ferrate

Oxygen atoms

Redox potential
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s sasEse A et dashineansn
dFuhadedefssih SninenenansSaudiey
Anueedndaasdfisenddndunazaantiadu
(Reduction-Oxidation Potential) ¥3afiGeni e
shadngRaend (Redox Potential) dsusssenay
uenehsiEaiueaansnsafias s s idnasasli
Ufsenndl danushedneSaandsnnuile UfA5en
E‘]aqmmmn%wﬁwﬁ?u wasisniduaseanduaun
wiamstinigolseiflon|fuarignsguusedmsy
mthifeshuashide wesisnienanaenadngsaand
2.2 snnnlelan (-2.08) lalasawlaSoanlas (-1.78)
wasusamiua (-1.68) lelaaalsd (-1.48) Wasaanim
(-1.39) Aa03w (-1.36) panFRuATENERD (-1.23) AATu
looanlae (-0.95)

Tummihme Sl numu we s
FusnseanFueuwdt (Oxidant) snavhivauuduion
(Coagulant) LaraTanEalen (Disinfectant) Afinam
W wesmilgniannnienseonduawiaue wu
Tolan aaadulaoanlae g shan uwmansyin by
Hudwion @ mesSneanlss sadu (Alum) wdwas
dermninlane orlave uaznIAEMAN (Humic Acid)
Sudre mossmvimihfiduansshidelsndniisaun
gu wssdann hloda lolasuwaseanled aaadu
aadins w\la%mmmim‘hma@ﬁm%ﬁﬁmmu@ia@aa%u
s Fefiansnsnatisstofuasyusianandias, (Aerobic
Spore-Formers) LLazL%a@aaﬁaLaEm (Clostridium) “7;
SGga e (Sulphite-Reducing Clostridium) asian
Tdamesie ﬁqwéqmm wagl¥ldmannarals
melladmstiarnuasnide

N ulantNnAalulad

Technology Update

wasianaisndaasizilaainlefes
lansanlad lmdusvonnaidenlallanalsd was
wassnaanlsd wasisnaasnihanlFununasdn
TumsthifesilaslinelfAnudnsnsisangolsa
feeme TneinlrmsldeaetulieniGenh aassui
(Chlorination) lwrmesiifissivritasyn Bifenansom
fiflusnsrionzSefifiondedalsn (Carcinogenic
Disinfection Byproducts; DBPs) ﬁﬁaﬂ’h Vlmaﬂaﬁmu
(Trihalomethanes; THMs) LALNIAE laaLdan
(Haloacetic acids; HAAS) Iaiﬁuﬁwﬂﬁﬁ%mﬁum‘s
Tusiulusssumaliisndusmn (Bromates) Afuans
AaszSalusyee] Mavianfinasisnaylsifin DBPs

Lﬂ/\la%ﬁwaaﬂqw%@mlﬁaLLazsam%’ﬂuﬂ%mm
voee) Lagnaaiigavhasamattinmemasisnde
waSnlaasanlyd (Ferric hydroxide) ﬁlﬂu Fe* %\‘1
Fuansisznavd lsunmedeiainnden veooranan
g1 Eufinsrefanedon Uslomimedanedanaag
wasismnulumsnaseuiseslusgimudaniily
(Pennsylvania) ﬁﬁi@gﬂﬁzaﬁ dosduda mashidalsa
AlirolhAneasIunndsuarlnsenlaiims msle
wasianena 2 dulududn (ppm) Y veesuaad
feaaladnasy (Fecal Coliform) Fafusaia Ty
seanavash wahiiitia i 200 Telatl/100 fadans
(CFU/100mL) lwrnssidentumanasauansfiuis
daReiFAnluihdsauaviie (Daphnia) LEAINAT
liisnsnsndanaonsfiend (No Observable Effects)
Soldsuduiaty 100% vasidufidasaaninain
lssnunaameaImsduiug 3 4stia linueaaiu
anénsuaylasenlasimufisesuiintoy (Trace Levels)
TshiFufidateansn
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waSsmvhaeen oy seilin ssmiadag
e LLa::wﬁmﬁmtﬁ@JLLaqmmeluﬁﬂaImﬂ uashini
ugislaheesameina seiudheasmesiomiudesns
ﬁwmaaaﬂw (Endocrine Disrupting Compounds;
EDCs) WazHAaT e Iuasnaaf sl guagunin
(Pharmaceuticals and Personal Care Products; PPCPs)
dlasnnmsfifuansoanduet ssringelsande
anavh raufaduten wadimgnihluldlumethiie
ﬁﬁﬂuvma%uﬁaa@ﬁg@ﬁmmﬁ naw 8@ uas
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