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Qmmwmmﬂﬁszumaaﬂmﬂﬂéaﬂsmu Qmmwﬁ’rﬁq Qmmwﬁ’lﬁ'sﬁu Qmmwﬁyﬂﬁﬁu
AaumwaImMealuaniulsznauns qumwaINaLuuiadiyaes ssaudesluaoudsznaunis
Usinaudenazan szauanudaulugoiulsznaums wazszauanunyasuasa e luaoaulsznaums
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3. BULYANIINIINIA

[

fineazdanuauamInmianumWEIndey waedsUil 1 Siuil 6 il
1) M3nnaingumwaimaluussame
N30T AUNWDINMALUUIIEINIA (24 Flue 7 Suaatilaq) S1udu 3 dani
Togudaily vsnawnweiausadssumesulday 1 donil wasusnMENEUlnaLAse S
2 aondl leud vinamuruhuwlsauduan wesuinumegnidensunne lesfidaiianaia fe
s!ua::aa\ﬁ'm (Total Suspended Particulate) MaasuauNauan bue (Carbon Monoxide) Mzzatnas
Taaanlye (Sulfur Dioxide) M (Lead) uazialulasaulasanlys (Nitrogen Dioxide)
2) MINTIVIAANNSILAHAN AN
MMsasiaanuEiuasiianean (24 $lue 7 Judaiileq) Swau 1 @il laud
Usnawnwahauradlsinumasulda
3) MSANNATEAULTEI lHUITEINIA
'ﬁ1m’mnﬁmzé’uLﬁm‘lﬁLamqwuiﬂ&ﬁmﬁuﬁ"[mqms (24 Hlae 7 Sudaiilaq)
w2 dodl laun vinaguzuinuwlaumuin wazusnuamagnEanJnm é?;m,ﬂuagmﬁmﬁu
NUANIIAAUMNDINALUUIIEINA Tagnsanaiasseudounds 24 Flug (Leq 24 hr)
LazSERUEENRAENMTU-nIAY (Ldn)
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4) MInInAunwaImaANnldal
#1M13051970AUAIMBINIAINUGEY Wet Scrubber No. 1 Taaiiduiiinsiain o
fuazaag (Particulate) panlgaunelulasiau (Oxides of Nitrogen) Hatwaslaaanlyd (Sulfur
Dioxide) MSUaUNBUBN L6 (Carbon Monoxide) Gl::f‘i"’.l (Lead) wazmad3u (Chlorine)
5) m‘smaﬁﬁtﬂswzﬁqmn"nw'ti"nﬁaﬁu
v‘hmimaﬁmiwzﬁqmmwfwﬂaﬁuu‘%nminélﬁmﬁuﬁ‘[mmw 1w 3 dondl laun
uinuduihaaasiadu (mﬁaﬁgﬂﬂéaaﬁmmﬁﬂuqma’mniiuLmﬂL'JtT%?T) U%nmﬁgﬂﬂéaﬂﬁwﬁwm
ﬁﬂuqmmwmimnmm‘f%ﬁy wazusnneheaaaIiaeIu (Wamﬂa'aﬂﬁmmﬁﬂuqmmwmmLﬂmm‘f‘?ﬂﬁ)
Toaiiguiifivnmsasiniwneyd fa manudunse-ma (pH) gaunQil (Temperature) U3 ouuaauii
(2IUane (Total Suspended Solids) USanaasuiisazaah (Total Dissolved Solids) M5 LW
(Conductivity) LLaZﬂ%N'lm(ﬂsﬁlj’J (Lead)
6) m‘sm)?ﬁtﬂswzﬁqmmwﬁﬂﬁﬁu
imsenaiensiaummihldduuinuiuilasims Sunu 3 anil laud ihldau
duth (Upstream) US0auafinuzaslasams i l@eurenh (Downstream) Uadi 1 (US04 Wet
Scrubber) waztl@dauey (Downstream) Ua#l 2 (US98 Settling Chamber) laaiidaiifiviin1g
#5130 fe Aanudunsa-a (pH) aunHi (Temperature) US1NweudauuIUa e (Total
Suspended Solids) USinamasuivararstin (Total Dissolved Solids) @n151lW#h (Conductivity) wag
USanaumeia (Lead)
7) m‘smaﬁmswﬁqmn*nmi"nﬁﬂ
imsanalensiaammihig snu 3 aanil ldud vadnfuhiavdshumaiia
a? (Ua 80 m®) vafuihduuazihtawdesiuseuy NF (U@ 1,000 m®) LLasﬂamaﬁmqmmwf’l
ga¥e (Final Check Basin) Tosiianiifivhmsanaienzd as aranudlunsa-a (pH) RLIVE
(Temperature) USN1auua9udauzIuans (Total Suspended Solids) USaauz pauTeazanein (Total
Dissolved Solids) #1151 TW#H1 (Conductivity) 11ad (BOD,) #1ad (COD) wazU3urnazna
(Lead)
8) MIninammwaImaludoulsznaums
msasiagamwaimalusgaiudssnaumasneluvinalssny S 2 donil
VSAIMaDN LA USAIaNLUAARS Hauiiinsiata As {uNN2UIA (Total Dust) nzi
(Lead) FatWaslaaanlyd (Sulfur Dioxide) lulansiaulasanlad (Nitrogen Dioxide) wae
MSUBUNBUBN 1BH (Carbon Monoxide)
9) MInIaammuaIMaludaulsznasmsuuuinfmuaas
mmsanaiagaumuamalugaulsznaumsuuudiadnminnuy Sy 5 andl laun
USALMWADN USNENZRANNEZNN USnansEnznay USnanhusauriinzii wazusn
LA3DIRNUUALA S Tagim 051930/ uNN21Ne (Total Dust)
10) MseNNNIEAULEd luaaulsznaums
Msesasaszaudsusnamuimay s 4 gni laud vSnamwasy UHw
LA3UNLUALADS USNMATRIUANANERN wazuSnasTUUThTamme Tagrhmsaa’assauides
@3 8 %la9 (Leq 8 hr)
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11) msanNaddmdaadzan
MmMsasiaUsnandsazanininnulaiunaanstaznannsinay (Noise Dose)
$11u 4 g0 Teun USHAETEEN USNMLASIENLUAAES USNMLATIIUANMERN wazuSral
szuuthiiaame Tagilaniifinsaia fa SununmiwinOudNEaEees (%Dose) wazsauLEes
RAEAADATZEZM IUMSINOU 8 321 (TWA)
12) mMsanaszaumnsaulugaudssnauns
MsasIataszauaMNIa U namuivonu Sy 5 dadl laud vinanauae
Unansenzuan vsnanhuaaureasia uSna After Bumer wazusaszuuvastiy loashns
A5INMANNTBU (WBGT)
13) MINTINIATLAUANNLNYBILFIFI N udaulsenauns
M35 AsEAUANNENLETIUSnauIOY S 5 dni laud uSnale:
Haem3thende vsnaldzeRemsthewaungsna usawes Lab (I6zeRnns) vinaldsdssiuguamn
warusnaldsimhihedade lagrhmsesaiassduanuduuasuaaing (Lux)
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4. 35menVTauaz ey

Bnstiudad 38n53ened waznasuItmAtenzigumwdaesan a3uliag

M5NN 1 leaiseazidan aail

P as < o ' ac a s acta s a v
13NN 1 IBNIILNUMBYNI IDNIIILAIISH LL63N1m5§1u353Lﬂ§13“Qﬂ!ﬂ1Wa\“lﬂ@aa“

NI Bmstiudiagng EGTRE R EARY ] NATFNATIATIEH
. qmmwmmﬂuussmmw
- Total Suspended High Volume Air - Gravimetric - US.EPA 802
Particulate (TSP) Sampler
- Carbon Monoxide (CO) Gas Bag - Non-Dispersive Infrared - US.EPA 088

Detection
- Sulfur Dioxide (24 hr) (SO,) Midget Impinger - Pararosaniline - ASTM D2914-78
- Lead (Pb) High Volume Air - AAS - US.EPA 044
Sampler
- Nitrogen dioxide (1 hr) (NO,) NO, Analyzer - Chemiluminescence Method - US.EPA

RFNA-1194-099

. aMaSuasianean Wind Speed & Wind | - Wind Speed & Wind - ISO
Direction Sensor Direction Sensor
. szaudaaluussanie
- Leq 24 hr, Ldn Integrated Sound - Integrated Sound - ISO

Level Meter

Level Meter

. aumwaImeInlaag
- Particulate Isokinetic - Gravimetric - US.EPA Method 5
- Oxides of Nitrogen (NO,) Vacuum Flask - Colorimetric - US.EPA Method 7
- Sulfur Dioxide (SO,) Midget Impinger - Titrimetric - US.EPA Method 6

- Carbon Monoxide (CO) Gas Bag - Non-Dispersive Infrared - US.EPA Method 10
Detection
- Lead (Pb) Isokinetic - AAS - US.EPA Method 12

- Chlorine (CI)

Midget Impinger

- Ion Chromatography

US.EPA Method 26

. Qmﬂ"lW‘li’"l
- pH On Site Analysis - Electrometric Method - APHA-AWWA-WEF
(4500-H'-B) 21" Edition, 2005
- Temperature On Site Analysis - Laboratory and Field Method

(2550-B)

- Total Suspended Solids (SS)

Grab Sampling

- Total Suspended Solids
(In-House Method SPS T02)

- Total Dissolved Solids (TDS)

Grab Sampling

- Total Dissolved Solids Dried at
104+2 °C (In-House Method
SPS T03)
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P ' ac < o ' ac a I’ PN s a v
MINN 1 (ma) BNIILNUMIBY N IDNIIILAISH Ll33N1miﬂ’lu)ﬁ?tﬂiﬂlgﬁf’!mﬂﬂlw'!;NLl’)@aaﬂl

N3 Bmstiudiagng BmAensi NAIFNATIATIEH
. qmmwﬁw (62)
- Conductivity Grab Sampling - Laboratory Method (2510-B) | - APHA-AWWA-WEF
- BOD;, Grab Sampling - 5 Days BOD Test (5210-B) 21" Edition, 2005
- COD Grab Sampling - Closed Reflux, Titrimetric
Method (5220-C)
- Lead (Pb) Grab Sampling - Inductively Coupled Plasma
(ICP) Method (3120-B)
. Qmmwmmvﬂuamu
Usznaunis
- Total Dust Filter Personal Pump | - Gravimetric - NIOSH 0500
- Lead Filter Personal Pump | - ICP - NIOSH 7300
- Sulfur Dioxide (SO,) Midget Impinger - Titrimetric - NIOSH P & CAM 163
- Nitrogen Dioxide (NO,) Sorbent Tube - Colorimetric - NIOSH 6014
- Carbon Monoxide (CO) Gas Bag - Non-Dispersive Infrared - OSHA S340
Detection
. szaudsaluganulsznaunis
- Leq 8 hr Integrated Sound - Integrated Sound - 1SO
Level Meter Level Meter
- Noise Dose Noise Dosimeter - Noise Dosimeter - ISO
. szauanusaulugay
Usznaunis
- WBGT Wet Bulb Globe - Wet Bulb Globe - ACGIH
Temperature Meter Temperature Meter
. ‘ssﬁ'um"lmﬂ'u‘ﬂa\mm
ansluaaudsznauns
- Light Lux Meter - Lux Meter - ISO
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4.1 m‘smaﬁﬁ'ﬂqmmwmm@ﬂ,uussmmﬂ
1)  Total Suspended Particulate (TSP)
ﬁ’lﬂ’l'iLﬁUﬁ”JElEiNIﬂEllﬁlﬂéﬂﬂLﬁuﬁ'sﬂiﬁﬂ"dﬁmt‘ix‘l@ﬂgx‘l (High Volume Air
Sampler) 9AGIBENBINMAMEINTINITAADINA 40-60 NUIATNAGDINT HIunTzaIENTBIlaum
(Glass Fiber) thumasailuna 24 Fluedadagha msﬁmé’?@Lﬂ%’aqLﬁuﬁaaﬂwqﬁaqﬁﬂﬁgﬂﬁgqmﬂ
WupU 1.5-6.0 1WA ‘[ﬂﬂ@ﬂﬁ@?ﬂLﬂéaqﬁaqagﬂuﬁi&iqlﬁﬁémgﬂai”ww%ammsgaﬂq NITAIENTN
Tudsnwashenashwindauuasndufiudois iiamihwinyasduazaniuunszaunsas wasm
ﬂ’%mmé’mshqmmﬂﬁqmwgﬁuazmmﬁummgm LLé’ﬁqﬁwfmﬁ'ﬂwmdguasaama:ﬂ‘%mmmmﬂ
Tudunawne TSP lumbeafiadninedagnunaAiums (mg/m®) MuINAITUITIATILT US.EPA 802
2)  Carbon Monoxide (CO)
Mnsiiudetelaglfiadas Air Sampling Pump G8LdNNUYA Low Flow
Adapter 182 Rotameter (Low Flow) *?isimmiaamﬁaum’mgﬂﬁaq loglddnmagaaiagnaime
WY 0.4 Basaaunil Mnstiudiedreld Sampling Bag uartdaadgeitivandadaia
CO Analyzer Lﬁla‘l'i'l Carbon Monoxide 1o 835 Non-Dispersive Infrared Detection (NDIR) ©1 %
NAIFIUITIA YUY US.EPA 088 ABUMTIATILWAIBLATEY CO Analyzer 1 adaerhmaUiu
wdasdinzilasmsaauiiieu Zero waziamamsususauanladnasgudmiumsuiuem Span
3)  Sulfur Dioxide (SO,)
ymsiiudadelasldia3as Gas sampler Box Taglddnsinisgadiadi
pIAALYIIAY 0.2 Aasdaurd (Tutaan 24 d2Twg HIU§150:0189aFx (Potassium
Tetrachloromercurate ; TCM) ﬁagiiu Midget Impinger mﬂﬂ?uﬁﬁaﬁazmﬂﬁlﬁnﬂaLﬂﬁzﬁ(ﬁ’lﬂ%%
Pararosaniline 108057330628 Spectrophotometer uaa39theiilalumuramanudugulumiae
dlusudiu (ppm) MuNAITIUITIANEY ASTM D2914-78
4) Lead (Pb)
ﬁ’lﬂ’l'il,ﬁué‘l”)ati’lx‘liﬂtliﬁ’l,ﬂéE]QLﬁ‘IJﬁ'JE)Ei’N"UﬁﬂLLNQﬂQ\‘I (High Volume Air
Sampler) AAGIBENDINAGILINITINITAADINIA 40-60 gNUIATNAGDUIN KIUNTEAIBNTBIlY
wAQ (Glass Fiber) thumlaenailung 24 Flausdadnge MsiananIsaiuiiode dasdang
Tfgeainiu@u 1.5-6.0 a3 lasgainaaiasdasegluilas lifdnlgnadruniaarmsgets
MIIATNEREI8819 TaehnszmenIasgosuazanae Lead aanannnszansnsas ntunh
M57230678 Atomic Absorption Spectrophotometer (AAS) ua2thefilaluduinm Lead Tuming
laulasnsusagnunafiuegs (Le/m’) MNMNAIFIUIATISYEY US.EPA 044
5)  Nitrogen Dioxide(NO,)
aa3as NO, Analyzer o 0053230 LLaxLﬁuéTaasiwmﬂ’lﬂ‘[ﬂaé?mjmaﬁagu
@Taashqﬁmﬁmmgqmﬂﬁuaﬁwﬁaﬂ 3.0 AT WA LAY 6.0 HS MNTDIINUANINTTIUANNIN
ameluussenmelasmld Qmmmmﬁwm%aq NO, Analyzer 33110557 Chemiluminescence H1T/35
NAIPUTIAGENTINMSTUINTaNURINAT VUG faumMsIeNziaaAins NO, Analyzer Y 92684
imstiuesasienzlasmsdaudiou Zero waziafmanasudmsunsusum Span
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4.2 ﬂ’liﬁli')"\ﬁ}ﬂﬂ?']a\lL%’Jtl:ﬂ%ﬁﬂ‘vnﬂaa\l
MMIeIRmeLAIaInaieanuEiLasicmean Tagdaiasazhmstuiine
anuiuaziameanuaiinnsmasdiumneiilug mnﬁuﬁwhﬁlﬁm%ﬁwL*fjmmuqﬁau (Wind
Rose) MN5eUUB4lUNBSA (The Beaufort Scale of Winds) MsfnmLAIanAMuEILaAiameay
@ngqmﬂﬁuﬁu 6.0-10.0 LUAT Tﬂﬂqﬂﬁé?qm%’m@i”aqagiluﬁiéq 1ﬁﬁ§qﬂ§ﬂa§ww%mmsgqﬁq oy
Fasaalutsiunaznandmsusunsanaiaaumwaimaluusseme iialdifugayaseds
LEMIANNTUNUSDIHANITATIAIG

4.3 msmmi’mqmmwmmﬁmﬂﬂdaq

1) #uazaas (Particulate)

MMAUAIBENUUY Isokinetic laagadIad19eINIANUaaedIisanu?
whnueNnurasameadalulaas Q0eIBENEIUNTEAI¥NTBY (Thimble Filter) wa1iInszo
nsasiiiudagnldlufimuassanhwindauuasudafudataiamihninussuszansuy
nszanIad udihaildwdantinasameaiiduindunameduazaasluniheiadniude
anuAfNGS (mg/m®) BmMsiiumetuamInTIRIeNLY 81989MNINAIFIU US.EPA Method 5

2)  Okxides of Nitrogen (NO,)

Mmmsiiudegaimalagnisgasimeanuliluasuzuda %qagﬂumaz
doyIn@ (Vacuum Flask) wazussyansazarsgadnuainsadanialalasulaseanlyd uanh
fathaninnzilasldiedas Spectrophotometer TaM159anauuas (Absorbance) # 410 wluuns
Toavhufnsennunsalusaladanaiin wshihemilansanusmasamealudmuamen NO, Tuniis
dlusudiu (ppm) MuINAIFIUYBY US.EPA Method 7

3)  Sulfur Dioxide (SO,)

Mmsiiumednmemsazaelalasauladeanlad (H,0,) ME8aIn5
QA2IMA 1.0-2.0 ansdewnil udmaelilduiinasenma 60 das udahmadedildaniass
ToeA8lowasa (Titation) Taghansazane H,0, ilaanlamsaiuasazans Barium Chloride (BaCl,)
w2 landanUsuinsarm @R uNI A UIUNI AN S0, Tuniradiulusiudiu (ppm)
PNNINTFIUYAY US.EPA Method 6

4)  Carbon Monoxide (CO)

mmstiualadnlosld Air Sampling Pump gadiadnaimenulily Tedlar
Bag 880 5I1M39AaINd 0.4-1.0 Ansdewnd ihdatildninneilasmsdadieasud
L3849 CO Analyzer ensasiaiamen co Tagds Non-Dispersive Infrared Detection (NDIR)
LA38Y CO Analyzer 3zudAIHaN1505223tas1zd T udadaluniradiuludrudru (ppm)
ANNINIFIUYAN US.EPA Method 10
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5) Lead (Pb)

MUy Isokinetic laggamatmmeannlaameanud uniu
anucameadelulaas fumatemenszmuensas udnhnszmunssaifiudathangdaslagld
nsaluasn (HNO,) antuthdageildlusamarnnuiduiulagldinias Aomic Absorption
Spectrophotometer Ltﬁaﬁwﬁwﬁlﬁw%'a34ﬂ‘%mmmmﬂ‘ﬁtﬁnmG‘hmmﬂ'ﬂu‘wmﬂﬁaaﬂ%'miagﬂmﬂfﬁum
(mg/m*) MNNINTFIUYDY US.EPA Method 12

6)  Chlorine (Cl)

Mmsiiualadeaieasazais 0.1 N H,SO, uas 0.1 N NaOH laals Air
Sampling Pump ﬁé’m’lmsgﬂmmﬂ 2.0 3n5AUIH thudladliladSuiasernia 120 85 1
fathaiiulaanimsieneilaglddd Ton Chromatography (IC) ugnhenilansanusanasanme
17'1'Lﬁumﬁ’]mmiﬂuwﬁatlﬁaﬁﬂ%’u(ﬂ'agﬂmﬂﬁ'mm (mg/m®) MNNINIFIUITIATIZHYBY US.EPA
Method 26

4.4  MsanNNaszauEsluussTEMaA
Mmsanaiastaudsaaasneslug (Leq 1 hr) uathunduiumenseautdes
W@ae 24 57139 (Leq 24 hr) UazszauUEemasnaeiu-nanay (Ldn) uazimsasaiaszau
\Fe9gega (Lmax) augiuludas Tasmsaenslulasinuzssinissiassduideeunnas 3 0
(Tripod) Lﬁ'aﬁaaamﬂfymLﬁﬂqasﬁaumﬂ'éwmwaq@msm"’s’m LLazé’?ﬁg{qmnﬁuﬂszmm 1.2 was log
Tusad 3.5 was muwnnusaulalasiiudaslufifiuwe Jagladfauandalunsasiaudes
farved wasdaeldaunsaifiidean (Wind Screen) lipanAuAawaIafaziaTumEinng

A9II0 BUNONNAINNNALLTI

4.5 ﬂ’l'iﬁli’)‘\ﬁlﬂ'i'l%ﬁ@ﬂ&ﬂ’lﬂﬁ’l

M5LAUABE1lA8IT Grab Sampling 2zt UAIBENNNIALIINISTIA waziufinen

v
o

anadunsaiiuars (pH) gauvgil (Temperature) 2BIUAIZYA wisnsutiufingnwdladaiih
Funauiu wu & ndu uardnuazaznauwrNeay nawmmsuendiaeldnamuaindiaszd
ihdwiasfiamandantulunumemnuuaslutufinanwdiois Snwaamndagaih uis
mmgmﬁ'izﬂu Standard Methods for the Examination of Water and Wastewater, 21* Edition, 2005
by APHA, AWWA and WEF
1) pH

8573950@10210Lfunsa -619 (pH) 289118981A389 pH Meter LU

Electrometer laaga#33a (Probe) aslushasah aueiila

2)  Temperature

]
oA

n57970 g A2e961061911Tae1d Thermometer Arfigulanue iy
asrgaldad (°C)
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3)  Total Suspended Solids
ihdmethahiinuauiuia@enty wasnmulsmafiwiveusnsassin
nsEMENsTin G/F Mnuwhnuzmunsaadilalusuuiataias 1 $lus felddivluedaanad
Uszanas 30 Wi ihlusvnihminuaz@namen Total Suspended Solids ol
4)  Total Dissolved Solids
1 i uN5NS899InAN5ILAIET Total Suspended Solids Tdasludhe
sume i lUssmeauuiauazauit 10442 °C dunm 1 Hlwe biduluedaemadUszanm 30 i
ihlugavmihminuazihludnasnen Total Dissolved Solids aialy
5)  Conductivity
P30 Electrode avluludagnai tafasasainazuaasenstinluih
(Conductivity) 81ueile
6) BOD,
1héagheinanidean (Dilution) Taginsanamuanuandsnaasinglad
Tt Mntusahisghwhidanudildaclue BOD $1uau 4 e uvady 2 %0 %0 1 1hanm
@1 DO, @81ATad BOD Analyzer Wazgadl 2 1ty (ncubate) Aigunaii 20 °C fluna 5 Ju
iiteweh DO, Mniuihah DO, uaz DO, lume BOD, dald
7)  COD
ihdaginluoy Reflu) ludauiiguvpiigs lawsaamsazansildiu
AIBTALNINITFIU ihdsnesilawsaldanduamnen cob daly
8) Lead (Pb)
dasdoginidiansaluaindudy nsasmsazarsfidesanysoiudy
FUNSZENSEY MNTUThaNsazas i laanitaneiense3ee Inductively Coupled Plasma (ICP) @
ihendlalusnnaumen Lead dald

4.6 m'imaﬁﬁ'ﬂqmmwmmﬁiuamuﬂssnaums
1)  Total Dust
nsiudiadrelasldia3eq Personal Air Sampling Pump Aot UYR
Rotameter (High Flow) @a@aeNaImMAmeans) 1-2 ansaaui iunsemunsessia 5 ftm PVC
faglumdunsoaUUY 3-Pieces Cassette Filter i udnenlildusnaseima 7-133 dns fiaa
m%’mﬁaLﬁué'hashﬂﬁ'*zimmmﬂdﬁagﬂmzﬁumimﬂwmwﬁ'mm (Breathing Zone) M5ILATIEH
ﬁiaﬂﬂﬂiﬁ’ﬁﬁﬂi%‘ﬂﬂﬂim‘ﬁtﬁnﬁ)m’hﬁLLé’)NWﬂ’JUQNﬂ’NN%yu wazFnhwintiamuaseuhuinnay
warvaaduaae1e (35 Pre and Post Weight Difference) Toaldedasdaiwinfiaunsosiuaile
uNuENUazENUMSdaULiEU (Calibration) (e Lﬁamﬁmﬁﬂwm@umumm*sgm’immsﬁwm NIOSH 0500
2)  Lead (Pb)
nsiiudiadrelasldia3eq Personal Air Sampling Pump Aot UYR
Rotameter (High Flow) flshumsaauiiisuanugndas gadeinemeamesaniundu 2 dnsdaundi
muﬂs:mwmmﬁaéiuméa"nﬂiamuu 3-Piecess Cassette Filter thudiagelilausuinsainia
480-960 an3 ihimatfiiulaaihmsanauazinliienzilagldiedas ICP udHduhenlall
ANNAMMAZM MAINASTIATZWEY NIOSH 7300
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3)  Sulfur Dioxide (SO,)
#n1stiudindrealaeldia3a Personal Air Sampling Pump AaNUYA
Rotameter (High Flow) U5udnsimsgaiageimawiny 1.0-2.0 a5/ Wlausinasaimea
10-100 8095 HIUETaTaY 3% 1aTﬂiLauLﬂa§aaﬂ1ﬁﬁﬁagﬂu Midget Impinger :nNUINaNIaza8
AlalUiiazviaaeid Titration udrsnheilaludmumamemeiamaslossnladlumiiaiagnia
@gNUIARMAST (mg/m°) MNINATFIUITIATIEVWE NIOSH P & CAM 163
4)  Nitrogen Dioxide (NO,)
wnstiudagielasldiaiag Personal Air Sampling Pump AOAUYN Low
Flow Adapter U@z Rotameter (Low Flow) fiEnunisaauiiisuanugnedas gadageenmadiesns
0.05 3036817 HIUNABAQYATUAIBEINBINA (Sorbent Tube) LHUAIBENUTININTBINIA 3 B9
nnluvienasdivaangadudiedn (ilatlasiunsadnwinufasendudiodniifuld wasilosfu
mMsameiizasdiaguiiogauas) madaauaiasiiafuisilvegluszdumelaseaninau
(Breathing Zone) niuiheiaeiilaliafiauazitasnzidiaiaias Spectrophotometer A3
Alaludname No, lumbaiadniudagnunafiuns (mg/m*)
5)  Carbon Monoxide (CO)
nsiiudiagelagldiaias Personal Air Sampling Pump @aNUYR Low
Flow Adapter U8z Rotameter (Low Flow) lag1ld8a351n19906106199100A0M AU 0.4 805 Gauii
mmstiuaiaealdge Sampling Bag udnheetheiilaaahiaisditnnzduuusalud® (Analyzer)
Lﬂéaq%uaﬂqwam'smmimmﬂwﬁmﬁaﬁﬂ%’um'agﬂmﬂfi'mm (mg/m®) MUNAIFIUIDIUNATIZH
2849 OSHA S340

4.7  meNnezaudssludauilsznaunis
1)  szaudeands 8 7ala (Leq 8 hr)
MNMsATIIasEaULEBRaa aT TN (Leq 1 hr) SMUNIVNG 8 10Yd
(8 %‘[m) WA AT ULEsREY 8 FaTaa (Leq 8 hr) #aanszazIaIMNIulne
WaziMIn1aTaAsdudeegede (Lmax) ludszasnmsasiaiamugiulds msdaas
TulasTWuanniasinszaudas msﬁy'qagjuumé?q 3 91 (Tripod) Lﬁaﬁaﬂaﬂﬂmuwwtﬁﬂqazﬁ'au
NNINMEKIN miﬁ"qLﬂ%’aﬂu@‘hmeﬁﬁwﬁmmﬁmuagLﬂuﬂi:ﬁin LLazagigqmwnﬁuiuizﬁuuwaq
WN9IU (Hearing Zone) @@ m'sé'i”'uﬂ'%’aqqqmﬂﬁuﬂizu’lm 1.2-1.5 a5 taglusad 1 wuas
anunnusavlulaslwudaslifidunviadedulofiiauauddlumsazioudssiaznag
LLawTaq°leiq1Jﬂ'5£ﬁﬁwﬁ’qau (Wind Screen) AN NN AT UADATATIATA BIAAIN
NANIENUANANWALI
2) ﬂ‘%mmﬁmazamﬁg&fﬂﬁﬁ'ﬁﬂmﬁ'ﬂrfi'ﬂ (Noise Dose)
m’sﬁmﬂ%mmﬁmﬁ;‘Tﬂﬁﬁaqmlﬂ”‘%’uﬁﬁuﬁw naditany Taamhmsane
w3aviafsinaudmsdadiufiaou TasdaaslulasTuuiiundesesufidou (lussdumsldau)
wdannstaiiumelalasinuuaziniss Noise Dosimeter Tdlsunumsuianu msesiaia
seuidanaunsu 8 Ml wdnhieIasiiaannmsdalaudoya suemssaudsiosaiald
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4.8 ﬂ’]Sﬁliﬁﬁli}ﬂigﬁﬂﬂ'}l'la»l%!a‘lﬂ,uﬁﬂ']uﬂigﬂaﬂﬂ']'i

w3nsiiouargunsaiiildlumsanaiassduanuiou Ussnaudenamaslufinas
‘?%ﬂ%’i’ﬂqmwgﬁwmﬂizmmﬂﬂﬂ (NWB) gaungiizgasnszihzuia (DB) LLazquQﬁwamuﬁﬂ‘[ﬂau
(GT) masTufiansig 3 ¥iia watagiumas ludmunisganniussaumbanaeswinau uazedos
Uuliinaslufiwasni 3 giia asanduiunu Tesldeglunuissnudadu hnsiassdu
anudoutlseanm 2 g ﬁ’uﬁﬂﬁhqquﬁwmmaﬂuﬁma%ﬁ% 3 #iie (viheu °C) Nnntuthendi
Tandnna wamssduanudaulurinailjidnuionaiadiugumginniailnay (Wet
Bulb Globe Temperature : WBGT)

4.9 ﬂ’l'iﬁl?)"\ﬁ’ﬂ'igﬁﬂﬂﬁ’luL?gl!ﬁsl"llENttﬂﬁa'j']ﬁbluﬂﬂ']uﬂigﬂﬂ‘l]ﬂ']i
MIaNINszAUANNIENY BTN luFUsEnaUMS AUTUNMSINNINATTIUYDS
ISO (International Organization for Standardization) TaelFinsesiionsiaiauss Aa andiinad (Lux
Meter) %qmaiumsqmaﬁum WAnEaLiaN (Selenium) W3p3aNaYU (Silicon) tHUMITULEIFIN
ududaanfiuusesuluih mmsesadelasminiasiionsiate o mumishmsasaiadigeins
LLﬁaéwuﬁiwé'aLawﬁwqﬂﬁq wiheiisaladusng (Lux)

5. qﬂa']ﬂ'i
nsciiunuluaiadl viEnladaassyaainsgiivssaunmsallumsfamuasiadauamnin
daunaey aeil

[~ (7 I
1) NISLNUEIDEN

- WEnsy LOBRAN RN ﬁﬂ‘imﬂﬁém,l,ma”auan‘[a
- e ddu GRIIEY fumis Snimmsdunedan
- WD duwa fumtia Wndnmsaanagas
- WEnaa A3NDINaD fumis Snimmsdunedan
2) 11393INANH LU uAnIS
- WNENNS Tunigns Fuv haunuie sy
- wNannwansed  dednaw fumis mhinagau
— WNEMBIING PIUUN fumiia Ehmhfineaeu
- wNaYMIad HY fuvis hmhiimagey
3) NFANNITIBIY
- WNENFANE WA FUnIe (AN IlATINIT
- WNAMBTN [Feeau fumis Snimmsdunedan
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6. msmmi’mqmmwmmﬂ°lum'ssnmﬂ

6.1 NANISMTINIA

NNHANITNTIVIAAUMIWDIMALUUITEINIA 1w 3 donil 5eriedudn 20-27
FNAN 2555 HNANITATINAAILFAIUAITNT 2 WALFIENUKNINFIANER LUMANUINT 2

1391 2 mamsmni’m@mmwmmﬁﬂuussmmﬂ

WANIINIINIA
o v o o N TSP co SO, Pb NO,
d0IUAIINIG AUNHIIAIN
(24 hr) (8 hr) (24 hr) (24 hr) (Max 1 hr)
(mg/m®) (ppm) (ppm) (ug/m®) (ppm)
wnwafiauelsny 20-21 d.A. 55 0.037 0.09 0.001 2.2 0.0162
mamulaan 21-22 §.0. 55 0.041 0.17 0.001 2.8 0.0177
(0753512E, 1504453N) 22-23 d.A. 55 0.041 0.09 <0.001 2.5 0.0574
23-24 d.A. 55 0.038 0.15 0.001 1.5 0.0207
24-25 d.A. 55 0.036 0.13 <0.001 1.7 0.0162
25-26 d.A. 55 0.024 0.09 <0.001 1.2 0.0361
26-27 d.0. 55 0.020 0.14 <0.001 1.3 0.0228
Auruthutaamuan 20-21 d.A. 55 0.024 0.21 <0.001 0.02 0.0284
(0752086E, 1503224N) 21-22 d.A. 55 0.025 0.24 <0.001 0.01 0.0554
22-23 d.A. 55 0.028 0.22 <0.001 0.01 0.0179
23-24 d.A. 55 0.027 0.23 <0.001 0.02 0.0152
24-25 d.A. 55 0.023 0.19 <0.001 0.01 0.0361
25-26 d.A. 55 0.019 0.26 <0.001 0.02 0.0155
26-27 d.A. 55 0.016 0.22 <0.001 0.03 0.0191
MagnLEN TN 20-21 d.A. 55 0.026 0.11 <0.001 0.12 0.0108
(0754027E, 1506594N) 21-22 d.A. 55 0.028 0.14 <0.001 0.11 0.0135
22-23 d.A. 55 0.029 0.13 <0.001 0.04 0.0123
23-24 d.A. 55 0.022 0.10 <0.001 0.01 0.0170
24-25 d.A. 55 0.022 0.17 <0.001 0.01 0.0155
25-26 d.A. 55 0.017 0.15 <0.001 0.06 0.0181
26-27 d.A. 55 0.016 0.09 <0.001 0.08 0.0152
OIFIY 0.33" 9 0.12" 10" 0.17%

nasgu  anaspugamwemaluussmalasmll Ussmannssumiunadonuina
atiufl 10 w.a. 2538

anasg? : nespuauamamdluussmelasmll Ussmannsnssumsfunadanuiamna
atiufl 24 w.a. 2547

Ay nasmsduasasamalasadtlumstsznaufamslsnurasunzMaNNLUALADIM

UseMAnIENTNgaannIIa W.a. 2544
=, Nz lul 1 ol Toesnll Use v 8 1
g o nespummslulasaulessnlydluussenmealasmly Yssmanmznssunmsdunaaay
WANZNH AUUN 33 W.6. 2552

wineme = minsnuduamde 1 1legige (Maximum) 2099Tuihnmsenaia 24 il
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6.2 d3Uuan5092930
Nnuamsanaiaguamamaluussamea wuh fsesusunsuanlyd fnsaiald
e 3 @onil dareglunainiasgiuquaiwermaluusssinialasial arudszana
AMIENITUNTHUNAFBNUNEIE Uil 10 w.a. 2538 Admualifigarsusunauanlad e
8 #1lae azdasiienlaiiu o dwlududu
Huazaassin wasiuiawaslasenladinsaialdne 3 amil fehaglunasinasyu
aumwameluussenmalasihly malssmaanenssumsdunadonuviend atuil 24 w.e. 2547

v v

A
Asmualiivsinaduazassiin wasfedaaslonanlyd wis 24 #lus azdacluiiu
0.33 HadnsuaegnunAfwes uas 0.12 swlududu musau

Mazmiinsaialdang 3 aondl fdraglunasinasmsduasesanudasadslunms
UsznaufamslssnumasumzmMannuuaasiim mulszmansznsga@mmnssy w.a. 2544 lag
naspudmualiidasmuauiliiivinansmidunt 10 lulasndudagninardiuns

TuTasulaeanlsdiionaialans 3 aoil feaglunasiinaspumielulasay
lasonlsdluusssmalagmll mulssmannznssumsinadouwismaatiuil 33 w.a. 2552

nvualiivsinadulasaulessnlaadlaifiv 0.17 dwlududu
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Y] < a
7. NIFAIIAIAEIINLIILISNANINON

7.1 NANISMTINIA

NNMIATVIANUTMBRHANEN UInauendurealssnumemuldan Tudn
NAAEINUNMINTIVTAUMWNIMATUUIIEIMA SeUINIUN 20-27 BINAN 2555 ANANIINTINT0
WAANAINTNT 3 UazgUN 7 WAz ENUNENINNIA lUMANLINT 2 aansadgUlaeail

AMTNN 3 HANIINIINIG ﬂ’J’lNl:%’) wasnANNaN

AN wWasiBudanusian (%)
szwieiuil 20-27 dsmnew 2555
Usnmwnwaiipuadlsesnunesuldas (0753512E, 1504453N)

AL andau awlae
fiAmaaa 1-5 km/hr 6-11 km/hr 12-19 km/hr
N 1.190 - -
NNE - - -
NE - - -
ENE 1.786 - -
E 3.571 - -
ESE 8.333 - -
SE 11.310 - -
SSE 14.286 0.595 -
S 2.976 - -
SSW 0.595 - -
SwW 3.571 - -
WSW 8.929 2.381 1.190
W 7.738 7.143 4.167
WNW 3.571 7.738 1.190
NW 1.786 0595 -
NNW 1.190 - -
EPLY 70.833 18.452 6.548
anadu (<1 km/hr) 4.167

7.2 a3Uuan5052930

NNHANMIATINAA NN LAHANIEN WU ﬂszuaauﬁﬁ'ﬂmuﬁuﬁ‘[mqmsdm’lmg
lunszusanniiaaziuan (W) Aafludosas 19.048 zastenmiinnaia Tasfanudiauegly
719 1-19 Alawwas/lue sesassndlunszugananiidasusanidsdladaaulumafiale (SSE) Aa
fludesar 14.881 vastnmiianaia Tesfianudaweglug 1-11 Alawas/#Tu dathws
maanvinnuisudsudunasienuiauiitueesnsuaaisning wuh anfiwauiiui
Tassmsmnmsasnadaluadeil sadluausu (Caim) SvanTan (Gentle Breeze) Tasdruluajdaiiiy
auL (Light Air) Aafudaaas 70.833 esdnaiinsaia lesdianu$ranagluin 1-5
Alawwas/la
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8. AR AIZAULASN IHUITENNA

8.1 NANIIANIIAIGA
DANBMNIANVINTEOULFN LUUITENMNA DU 2 F031 LU NaTUN 20-27 FNAN 2555
FaM05II0 AILFALUMITNTN 4 LALISNUKANTILAEY LM AKUINT 2

MMM 4 HANINNINIATLAULFES LUUTIIN A

- . r . HaN136137996 [dB(A)]
a011in 32910 U0
Leq 24 hr Lmax Ldn
LUsnaz Ut uLUaemuN 20-21 d.9. 55 51.2 84.3 58.0
(0752086E, 1503224N) 21-22 d.0. 55 52.4 81.2 59.9
22-23 d.m. 55 54.9 96.7 63.2
23-24 d.0. 55 52.0 83.7 58.4
24-25 d.m. 55 51.1 84.3 58.4
25-26 d.0. 55 54.1 83.4 62.6
26-27 d.0. 55 51.1 83.7 57.4
2.UTUAIBYNEBN TN 20-21 &.0. 55 49.1 71.5 54.3
(0754027E, 1506594N) 21-22 d.0. 55 49.9 72.9 56.1
22-23 d.m. 55 48.9 70.0 54.1
23-24 d.0. 55 48.5 99.2 54.6
24-25 d.m. 55 48.3 74.9 54.1
25-26 d.0. 55 48.3 92.4 54.9
26-27 d.m. 55 48.2 72.9 54.3
NIOIFIU #70.0 *115.0 -

NI nesuszaudsleani iy Ussmanuznssumsaaineaanuiend atui 15
W.6. 2540

8.2 d3Uuan50192970

nnuamIeniaszdudsainugumlndidssiuilasins w2 anil wuh

1) vinamaruiuulaaaiuin

wuhszaudesaas 24 5T (Leq 24 hr) aaglugig 51.1-54.9 dB(A) ude

5EOULEENGNEA (Lmax) Hanaglugie 81.2-96.7 dB(A) Lﬁ'aﬁmnﬂ%ﬂmﬁﬂuﬁummigmizﬁmﬁm
TagvhlU mudszmaanznssumsdaunadouuviand atiudl 15 w.a. 2540 wuhiidagluinom
mmgmﬁ'ﬁmum SMwSustaudeunisnaeiu-nanedy (Ldn) ficaglud 57.4-63.2 dB(A) 4
nasgruasnandlalamvuaenly
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2) USUAIYYNHINTIUNNA
wuhszaudeanis 24 $lue (Leq 24 hr) fignagludie 48.2-49.9 dB(A) ua
JeOULEENgIdn (Lmax) alagluge 70.0-99.2 dB(A) ijaﬁﬁmLﬂ%ﬂuLﬁﬂuﬁummgmizﬁmﬁm
Tagihly aadssmanasnssumsdunadanurand atiudl 15 w.a. 2540 wuhiidaglun o
mmgmﬁﬁmuﬂ Fnsuszaudeenianaisiu-naemy (Ldn) lanagludie 54.1-56.1 dB(A)

Zanaspuaananielilamvuamli
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9. msmaaﬁmQmmwmmﬂmﬂﬂ&im

9.1 NANISMTINIA

NNHANTATINAAUNIWBINANNUAD U 2 d01ll HIUN 25 FamAN 2555

ANaMIN5IIANILFAT LUAITNN 5 WALIENUNINTIATIEA LUMANUINT 2

M990 5 mamsmaaﬁ'ﬂqmmwmmﬂmﬂﬂém

HANIINTINIA
auiifinsaia Wet Scrubber No. 1 a3z | snasgiu
Inlet Outlet
Diameter ,cm 58.0x128 150 - -
Barometric Pressure , mmHg 756.06 756.06 - -
Absolute Stack Gas Pressure , mmHg 754.61 755.99 - -
Dry Gas Meter Temperature ; oc 30.0 33.3 - -
Stack Temperature ; oC 56.0 37.0 - -
Moisture 5 % 3.83 3.99 - -
Velocity ;m/s 16.04 4.99 - -
Flow Rate (Qsd) ;m®/s 10.297 8.094 - -
Oxygen 3 % 20.9 20.5 - -
Excess Air s % 2,957.73 5,505.50 - -
Particulate ; mg/m° 127 10 320 26
Oxides of Nitrogen ; mg/m° - 17 752 24
5 ppm - 9 400 -
Sulfur Dioxide 5 mg/m3 448 <0.3 1,832 107
; ppm 171 <0.1 700 -
Carbon Monoxide ; mg/m’ - 2 790 573
5 ppm - 2 690 -
Lead ; mg/m° 18.8 0.066 24 20
Chlorine ; mg/m° - 0.05 24 -
HNINIFTIU :mmgm@hﬂ%mmwaqmsﬁaﬂﬂummﬂ'ﬁ'szmaaaﬂmﬂENm
ﬂi%ﬂﬂﬂﬂﬁ%ﬂi’)ﬂqmﬂﬂﬁﬂﬁﬁ&l W.A. 2549
mmgm[“ : mmgmfﬂ:aulwmmwmumﬁmswﬁwanszwuémmﬁ'au (E1IA)
naELweg iiomaafands = thuldn
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9.2 d3Uuan5092930

mﬂwamsmn’;’mﬂ%mms’!uazaaq (Particulate) fMuaanlydzaalulasiau (Oxides of
Nitrogen) fhafaadlananlas (Sulfur Dioxide) fhgeiuaunauanlad (Carbon Monoxide) Az
(Lead) wazPao3u (Chlorine) fiszuneannanUass Wet Scrubber No. 1 (Outlet) wu Henaglunosi
naspumUsinaasasdelulunmeaiissngeanannlsanu MNUTENANTENTNANTINN TN
w.a. 2549 wasdlahinFauiisuiuinaspuidivualunenu EIA wuh nadaiiiiesaiadiea

aglunawindviua

S.P.S. CONSULTING SERVICE CO., LTD. 25 RP/T019/12/JUL-SEP.ODT



uSHn ng Whua$a wnia ria

10. msmnaﬁm'swﬁqmmwmﬁaﬁu

a 4
10.1 HANIINIINILATISH
NNHANINTIIATEHAMUMNINENGY 11U 3 d0d (WaIui 26 Faan 2555 Anams
ATIUATIN LA LUANTNN 6 LALNENUKANTIATIEH LUMAKUINT 2

M5199 6 mam‘sm)ﬁﬁl,ﬂ'swﬁqmmwﬁm)ﬁu

o oaa . HANIINTITIATIZHE
ABUNRTINIATIEH — — — HIAIFIY
d07UN 1 d07UN 2 d07UN 3

pH 6.87 7.05 6.90 5.0-9.0
Temperature ;°C 25.0 25.0 25.0 s
Total Suspended Solids ; mg/L 121 158 49.0 -
Total Dissolved Solids ; mg/L 180 150 315 -
Conductivity ; usiemens/cm 312 240 571 -
Lead ; mg/L 0.028 0.030 0.027 0.05

NRIFIY L NOTPUAMMWINEIEY (UsenT 3) UsemaAanenIITNMITUNNFDNUINTIA
AUUN 8 W.¢. 2537

gaungiizanhazdasligainhgamaionusssumaniu 3 svmwaldes

WNELHA ¢ 5
U3naeheaas e (vilagalsasihinyailaNansmnssuna )

goniin 1 =
anniin 2 = USnareUsssiningalianga I NIINNALEEH
amiln 3 = vinasherassiigiu (lagalasshiwesiiangaamnIsunangdn)

10.2 ﬁ?ﬂﬂﬂﬂ15ﬁ5393lﬂ51$ﬁ

mﬂwamiminﬁmiwzﬁqmmwﬁwﬁ'sau WU @) pH, Temperature Was Lead Haaglu
mm%mmgmqmmwfﬁlﬁﬁaﬁu (ﬂﬁzm‘wﬁ 3) MNUSENMAAMIZNTINAITILIN G DNUNIZ
atiudl 8 w.a. 2537 yaaniiivnmaanaiesed

SuSumzaudaunzIuane (Total Suspended Solids) mwamﬁqazmﬂﬁa (Total Dissolved

Solids) wazemsthlwih (Conductivity) snasgriuasnandalailamwuaenli
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11. msmafﬁmeﬁqmmwﬁﬂﬁﬁu

11.1 Nﬂﬂ’l'iﬁlilﬁl‘ilﬂ'i'wﬁ

NNHAMIATNTIANaUMWIN LAY oy 3 dondl Watui 21 Fnen 2555 ka3
AN aauaalumd 7 uasnenuramAeNilumManIng 2

M519N 7 mam‘sm)ﬁﬁtﬂswgﬁqmmwﬁﬂﬁﬁu

HANIATINLATIER ez’
td
o ad - . Lneusi .
ATUNATINIAIIEN o s s N5FIY . e
a0 1 a0 2 a0 3 NRUA
I aylangadgn
nwanzan
pH 7.49 7.49 7.50 - 7.0-8.5 6.5-9.2
Temperature* ; °C 25.6 25.6 25.6 - - -
Total Suspended Solids ; mg/L <2.0 <2.0 <2.0 - - -
Total Dissolved Solids ; mg/L 220 230 245 - *600 1,200
Conductivity ; Msiemens/cm 368 393 357 - - -
Lead ; mg/L <0.005 <0.005 <0.005 #0.05 | daslisian 0.05
Yo va v o a
HIIFIU mmgmqmmwuﬂmmumummmsquﬂimmmﬂaamnﬁlumiﬂizﬂaummi

159U NAEMNNULUALADILM UseMANIENINATINNTIN .6, 2544
nespuihnaanazlduilaala Ussmensznsnninennisssumiuas

esgu
FUadaN W.6. 2551
wineawmg a1 = ildauduh (Upstream) USnaunwaniuadlasms

dniin 2 = ileaurmein (Downstream) o 1 (USI Wet Scrubber)
dmiin 3 = ileaurein (Downstream) Uah 2 (USIa Settling Chamber)

*

a0 leg USEn lng duwmass wna 9100

11.2 ﬁ'gﬂﬂaﬂ'liﬁli’ﬁ)‘itﬂi'lgﬁ

mﬂwamimm‘imesﬁqmmwﬁﬂﬁﬁu%@ 3 @914 Wy @ pH, Total Dissolved Solids
uae Lead ﬁvfhaQ’Iummﬁuwmsgmqmmwﬁﬂﬁﬁumummmsﬁumaqﬂ'.nuﬂaamﬁalumsﬂs:mauﬁams
T NUMeaNAEMNNUUAAETM MNUTIMANTENTNYANNNTIM W.A. 2544 LALNUINIATHIU
Huraanazlduslaale a1uUszn1AnsENT NI NEINT55INAAUAEILINGIN W.A. 2551
(inowiaylangedn)

CRLRRT ﬂ'wqmwgﬁ (Temperature) PYRIUAIUAIUD DY (Total Suspended Solids) Lag
MM Wi (Conductivity) anasgiuasnandslilaimuamli
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12. msmm‘imswﬁqmmwmﬁq

a 4
12.1 HANIINIINILATISH
NANANINTINIANEHAUMWINT 11U 3 a0l seuiudaunsngIAN tefueney
2555 HHaNINTINIATLHAUTAUMTNN 8 wazNENURANMTIATIEV lUMAKLIND 2

12.2 ﬁ?ﬂﬂﬂﬂ’liﬁli')zﬂalﬂi’lgﬁ

NNHAMINTITNATIEW AN WG (Final Check Basin) Wud) Asmwinfendashu
mahtanauldasamassneinderasmsiian ynamiifienaiadimeglunasinassuganm
hifissneeananlseny gulsemanssnsNgaamngsy atuil 2 w.a. 2539 uasdsemans
faugaamnssuurislszndlne 7l 78/2554 Baavdnmlulumsssneihidaihdssunindeariide
dunanlufiangamunssy (nasiaumwinideifusznaufamsazssnadhgasuutiniainde
sunanludieugaaunssule) dmsuammsihluih (Conductivity) snasguasnandalilammuaenld

agtumslssnuldinhishussuuSulaaamwihivnduinldlminelulsenu wu
THlumsdahanuazaaiiuouy Mulssnu wazsmiedulsl Hudu
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13. msmwi’mqmmwmmﬁ°luz1mu1]sznaums

13.1

NANISMIINIA

NnuanIaNVagumwaImalugniulsznaums w2 donil Waiuin 25 Funew

2555 HHANTNTIVIAAILFMN LUMTNN 9 UATENUKNANTIAEY LUMANUINT 2

M3 9 HANIINTINIA qmmwmmﬂh doudsznaunis

o . Fuiiiu o . . .
d0IUNAININIG o AUUNAIINIG Uy HAaNIIANIIANIG HINTIZIY
MIBEYN
1. USnUMviaaN 25 .. 55 | - Total Dust mg/m’ 1.7 15
- Lead mg/m’ 0.1433 0.2/0.15"
- Sulfur Dioxide mg/m’ <0.01 13
- Nitrogen Dioxide mg/m’ <0.01 9
- Carbon Monoxide mg/m’ 0.61 55
2. USDIONLAS I 25 &.0. 55 | - Total Dust mg/m”* 0.86 15
wUNLAES - Lead mg/m’ 0.1245 0.2/0.15"
- Sulfur Dioxide mg/m® <0.01 13
- Nitrogen Dioxide mg/m® <0.01 9
- Carbon Monoxide mg/m® 0.18 55
NINIFIY N'l(ﬂ’iﬁ'luﬂ'ﬂllﬂaE]ﬂﬁ’ﬂiuﬂ']‘iﬁ'l\ﬂuLﬁ'EI'JﬁJUﬂTJZLL'Jﬂé’aN (ﬂ’l'il,ﬂfl)
UseMANIENTNNNA LNy W.A. 2520
mmgm‘” : &ﬂGlifﬂﬁf’i’%\lﬂi?Nﬂ’J”lN‘lJaBﬂﬁ‘c’lﬁluﬂﬂiﬂizﬂE]‘Uﬁ‘ﬂﬂﬂi‘[ﬂmuﬁam\lﬂzﬁliﬂﬁﬂuﬂjﬂLG]E']%:Lﬂ'?
ﬂ'i?dﬂ'lﬂﬂ'i?d‘l’l’i'.)\‘laqﬁﬂ’mﬂ‘i‘iﬁd W.A. 2544
13.2  a9luansnsain

NNRAMIANTIAMMWINAlugaIudsznaunms 1w 2 doil wud yoaoni
ﬁﬁwmsmn%’mﬁ@hagﬂummﬁmmgmmmﬂaamﬁﬂlumiﬁwmLf“{mﬁ’um'smmﬁau (@5.a%)
MNUTEMANTENTNNMA LN W.A. 2520 uazinasmsanasasnnuvasanslunisdssnaufians
TSUMANAEMNNUUAGDTM MASEMANTNTNAATIVINTIN W.A. 2544

aeslsfionu uduamsanaiaasiisaglunaurinaspuiitivue uddaiumsiioiu

wazaauansznufiaaiiatudagumwaindayaswiinnu mlssnumanmsasadaulssdniam
204LATIINIINNLEUNTFONTNNENE (Preventive Maintenance) wianmamauliwiinnuauldaunsal
ANATNANNUARANETINYAADDENGNH Y wazmanassaznMfianulusnaiidasuanevia
msduiiaanaedl wazanaseulssanimwaasgunsniAuasasenutaandsduyaeaiiiutssh dialw
aansoldnulasgniivszaninmessanm
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14. msmwi’mqmmwm mMAludoIudsenaunsUuURAMININIIU

14.1 NANISMIINIA

NANANINTINAAUMWEIMALVUANGIWUNNU U 5 g0l laTun 25 Famneu

2555 NHANTNTIVIAAILFN LU TNN 10 UALTIENIUNINMTIATIEA LUMANUINT 2

131499 10 mam‘smni’mqmmwmm@ﬂuﬂmm]sznaum'suuuﬁmﬁ%wﬁ'ﬂmu

. . o g HAaNII09IAIA
d0110351270 MWNHIING
Total Dust (mg/m®)
1. Usnauamnvaaun (Aamanlssand daunnd) 25 d.0. 55 0.22
2. USNUNIENENANNEEDIN (AATIAMIIUN WEEN) 25 &.0. 55 0.16
3. USnmnIenskan (Aamamrtey INE) 25 §.0. 55 0.20
4. U%nmtﬁmdauﬁmzﬁ'ﬁ(ﬁﬂé]’qqmﬁqﬁﬂu NOIFDN) 25 d.0. 55 0.18
5. U OULASBNNLUALADS (Aadaneinen 58008) 25 d.0. 55 0.11
NIAIFIY 15
NI mmgmmwmJaamﬁﬂsl,umiﬁ“mmﬁ'mﬁumazumé’au (stai)

UseMANTENTNUINA Ing W.A. 2520

14.2 agﬂmamsmmi’m

NNHENIATVIAQUMWIMAlUFUUTENBUMTUULEAMININNY WU Hunnne

(Total Dust) finsraialadicaglunariinasgpruanulasasslumsinuisiiuaizuiaday

(15608 MNUTEMANTENTNNMA LN W.A. 2520

agalsnony malssnudasmuaugualiminnuanldgunsalduasasnnuiasass

duyaraadNgnast wazaaaassazaNUHuanuluusnandasduanedamsdudaluazaas

wailunmsilesiuuazaauansznuianaieduds gunmwaunisyaaninnuy
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15. MIeNMAIzAULaSN lugoulsznauns

15.1 NANISMIINIA

PMNHANMITNFINA5EaULFlUFIUUSENBUNIT WU 4 danil HaIUN 25 Faaw

2555 HNaMIANVIANILFAIIUATNN 11 WazHENURIM AN LUMANUINT 2

MM 11 HanIaNMIATeAULFas ludgaulsznauns

. . o . WANIINIINIG
d011051270 MWNETININ
Leq 8 hr [dB(A)]
1. USLILONYaDYN 25 §.0. 55 76.9
2. USNMULAIANHILUNADS 25 d.0. 55 65.7
3. USIULATANUANNERN 25 §.0. 55 78.4
4. V3naszuuthuae e 25 d.0. 55 73.2
eIz #90.0

sy 1 anasnsquasasanulasasalumsdsznauiamslssnuinerfuannzuiaday

Tumsyiou (mae 3 @ @) Yssmanssnsngaaunssy w.6. 2546

sz Iu”

: nespulumsuims wazmsaamamuanulaaans a1ieunde LazaMWIIaaN

Tumsimaudennuanusau wiaie waztdes (Ve 3 : 1J89) NYNTTNTNUTINIUY

W.[. 2549

15.2 agﬂmamsmmi’m

NHEMINTIVIRsEAUEsslugnulsznaums wuh naamiinimsesiaiaidegly

inarinasmMsauasasanulasaselumsusznauianislasny enuaamzwieaanlunmsinu

(¥ua 3 : Laﬂﬁ) GﬂN‘lJﬁzﬂWﬂﬂﬁz‘Vlﬁ'NQﬂﬁ"l‘ﬁﬂﬁﬁ&l W.F. 2546 LLa$N1m§§7u1Uﬂ7§U%W1§ LLasnNI9

IAMIMNUANNUIBANY DIFIDUNINY WALEMNUIN DN LUMISINULNEINUANNSDY WEIEIN oy

LFEN (MAN@ 3 1 LFEN) MINNHNITENTHUTNIU WA, 2549
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16. mMsasINedSadaeasan

16.1 NANISMIINIA

NAHNANTNTININUSIN U FEIFTN IUIU 4 F011 LNDIUN 25 FIWIAN 2555 HHANIST
AFINAALFAILUMTNN 12 UAZSNUNIMTIATIEN NAKUINT 2

M31N 12 HansaNaUSuandasazan

HANIIANTIIN
a0niinsin Ha-ana M50 nan TWA
% Dose
[dB(A)]
1. USevaBY Aoiszand  @audnd | 25 @.a. 55 [09:00-17:00 .|  0.89 55.9
2. USOUATDOUUALGDT  |Alye  SBaN 25 d.A. 55 [09:00-17:00 u.|  2.48 63.3
3. USNOUAITNUAWEAN  [AansIien  udews | 25 d.A. 55 |09:00-17:00 w.f  9.77 73.2
4. Vihassuuinteedma  [aadmuse  Baszwug | 25 .. 55 |09:00-17:00 w.|  2.45 63.2
NINTITIU 100[1] 90[1]/[2]/[3]

3101357 : Permissible Exposure Limit, OSHA Standard 29 CFR 1910.95

e 1 nesmsanasasanulsaanglunmsUsznaufianmslanuieniuanzesey
lumsvhou (Mane 3 @ (Jae) UYssmanssnsNgaamnssy w.a. 2546
a3z 1 nespulumuims wazmsiamaanulaaads 9171y LazaMWIIARDN

TumsioudeInuaNusau waeaing wastdes (¥uIe 3 @ 1Fen)
USEMANTENTNUTNOU W.6. 2549

16.2 d3Uuan150192970

NNNANTATIVINUTIN UFENTLFNUUURAIYAADYDINUNNUN DDA TEHIDIN TVINIY
$119u 4 g0 Teun USHAEEN USNMASIENLUALABS USNMLATIIUANMERN wazuSHal
SEUUTT eI A WU SunafiFuFaENR (%Dose) wazUSnamsaniadsunasluszay
e 8 $lug (TWA) Heaglugie 0.89-9.77% waz 55.9-73.2 dB(A) MNAIGU Fuiloruans
#1357270 % Dose taz TWA ¥ tUIe U8 unUNINIFIUAIN Permissible Exposure Limit, OSHA
Standard 29 CFR 1910.95 waziHan13053370 TWA alFeuiauiuaniasnsauasasnIy
Yasasalunmsusznaudanslssnuiisafuanzuinganlunisiau (vuie 3 : @ee) o
UsznANIZNTNGATNNIIN W.A. 2546 waznaeinasgulunsudms uasmsdanmsanulasans
nzhawsle wazamwinaaanlumsinuiefuaNuNTau LiEhe wendos (Mune 3 : (@ee) o
UsEmAnsENTIussny w.a. 2549 iuualisuunarfindnonududadsedaluiiu 100 %Dose
wazUSmnamssudadeunisluszazing 8 slueaadu dalalaiu 90 dB(A) wuh nnaail
ﬁﬁwmsmmi’mﬁﬁwagﬂummsﬁmmgmﬁﬁmum
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aslsfianuiiaidlumsilastunazaauanszmudamsldfurasninnuy malseanuais
mdulininnuldmuldgunsaiduasasanulasasadiuyanannadeiifianu wiauns
amadauamweiasdnsiiiuuvdstidiades manuhiganianeliidedeeds madssnuas
dufiunsUsulgaunluaghaseaiu
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17. M3AINIATEEUANNSau luaaulsEnaUNS

17.1 NANISMIINIA

PNNMTNTININTEAUANNIaUTUFOIUYSEABUMS U 5 dondl tialuhn 25 Favaw
2555 HHANTATIVIAAILFN LUMTND 13 WazHENUKNANFIATEY LUMANUINT 2

MTNN 13 HaNITANNIATEAUMNINTaUIUdaulsEnauNI

WARIININITAUANINIDY WBGT
aanilnsain Fuii nan (F@de) (°C)
Nuthunan U
USIULVBDN 25 d.0. 55 | 11:00-13:00 1. 29.7 -
USIUNTENTHEN 25 d.0. 55 | 11:05-13:05 1. - 32.9
wshawhvaaureas® | 25 &.6. 55 | 11:10-13:10 u. 29.3 -
USLI0M After Burner 25 d.m. 55 | 11:20-13:20 u. - 33.1
USnasTUUvaaLEY 25 d.@. 55 | 11:15-13:15 u. - 31.2
ey 32.0 34.0
ez mmmiﬁuﬂ'sa\‘lmmﬂaaﬂﬁalumiﬂixﬂm_lﬁanwskmutﬁmﬁ’uamazumﬁau

Tumsiou (Wne 1 : enusau) YssmMansznInNgeamnIsy w.a. 2546

B nespulumsusms dazsmsamsaruanulaanns ariieuiy LazamMnwwInaaw

NIRIFIU
TumsianudenuaNNsoy waading wazdes (Mae 1 : aNNsaw)

AHNIENINLULINIU W.¢. 2549

17.2 a'gﬂmamsmmi’m

PNMIATINNTLAUANNIDY UIU 5 donil laun USNMONBeDN USHIMATENHEN
U3nathnaaunienzna uSa After Bumer wazuSastuunaatiiy wuhidianudaunis
(WBGT) agluza9 29.3-33.1 asdzaided diavhen WBGT finsnasalaaanan mulSsuiiisusy
mmmiﬁummmmﬂaamﬁﬂumsﬂsznauﬁami‘[iqmmf“{mﬁnama::u,ma”auslumiﬁwm (wue 1
: NSU) MNUTEMANTENTNAATINNTIN W.A. 2546 UAzINATPIUIUMTUINSG waeMITANMS
auanulasass mFieuwse wazdmuiwndanlumsThaunetuanuday waeEng wasides
(B0 1 1 ANNIDU) MINNHNTZNTILTINIY W6, 2549 fifmuald WBGT duiusnuazau
unan wazansaznu Jenlaliniv 32.0 uaz 34.0 asaadad auarau wud deragly

U IFIUNAINUA
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18. NSAININTLAUAININLYNYDILFIFIN

18.1 NANIIMNIIAIGA
NNNANTANTIVIATEAUANNLINYDILFIFIN UIU 5 d014 L HDIUN 25 FI¥AN 2555
ANAMIN5IIANILFAT LUATNN 14 LaZSNUNIM AR LUMAKNUINT 2

MSNN 14 HaNISOTINIATLOUAINTNYBILFIFIN

. . " . HANIIRIINIG ) ,
40116510 IUNETINIG nesgu | snesgu®
Light (Lux)

1. vinaldsganmsthanan 25 d.0. 55 415 400 400
2. vinaldzeRamsthewmwngsia | 25 a.a. 55 688 400 600
3. Uaviad Lab (ldsganns) 25 d.9. 55 608 400 600
4. vinaldzusenugunn 25 d.0. 55 763 400 400
5. vihaldznmhihadade 25 9.0. 55 656 400 600

sy anasmsanasasanNdasaislumsUsznaviamslsinuieiuanisindan
Tumsiou (Mg 2 @ usain) UssmanssnsNgaaungss w.a. 2546

Z 2 anespulumsudms wazmsaamsmuanulaaans a1iieunde wazaMwWIIaaN

NAIFIU
Tumsvhoudennuemusau wseaN wasdes (WHIe 2 1 USETN) NHNIENTNUINIY

W.[. 2549

18.2 d5Uuan50192970

PINAMINTINIATEAUANNTNYBILEFIN luFgaudsznaUMS Wuh nﬂamﬁﬁ'ﬁwmi
anviadmaglunaminasmsauasasenudasadelumsdsznaufiamslssnu Penfugnmznega
Tumsian (Mane 2 @ waeadne) MuUIzMANTENTNEAGIMNTIN W.A. 2546 wasINIPULUNT
U315 warmssemsauanalasess sdiaunse wazamwwieganlumsinuiistuenuday
WANEIN UasLdeN (VRI9 2 : WERETN) MNNNNIENTNUINIU WA, 2549
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' ) AA201/2012

PerkinEimer"

For the Betoer

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100/300
Customer : S.P.S. Consulting Service Co.,Ltd.  Date Tested: July 23, 2012
_ Recommendation Recertification
Address : 7% vinnluu 24 o vmnluiy Period 6 Months
1U¥I08UND 1¥A0A NI Recertification Due: January 23, 2013
ATUNKWA 10900 Date Last Certified:  December 23, 2011

luser Name: AmAuIn ATIMN Visit Number: 20f2

Phone: 02- 5134221 EXT 410,413 PerkinElmer Phone: 02-719-6420 ext 3
Fax: 02-939%370-5 ext 517 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

AAnalyst 100 040N7112303 AA WinLab version 3.2
HGA 850 85082060107

AS 800 80152071902

FIAS 100 2376

TEST STANDARD USED PART NUMBER EXP‘RATION DATE
copper | N8300183 ~ JUNE 152013
IGFAAS Mixed standard N9300244 ~JULY 15 2013
IMG0-042 - N101-3000 | o
IMG2-045 N101-3002

Page 1 of 5‘

PerkinElmer Ltd. 280 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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L Re

PerkinEimer’

For the Reter

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100/300
N
SERIAL NUMBER  040N7112303 _ DATE TESTED July 23, 2012
1. OPTIC CHECKS
A. Optical alignment condition (if necessary) @
B. Condition of Mirrors,Lenses elc.
C. D2 and HCL beam adjust (if necessary) :
2. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vdc +0.2Vde , +4.89 Vde
+11.50 Vdc + 0.2 Vdc +11.36  Vdc
+ 15.00 Vdc + 1.0 Vdc +1489 Vdec
-15.00 Vdc + 1.0 Vdc .1508  Vdc
B. D2 Power supplies ‘
+150 Vde +1579  Vde
+450 Vdc + 481 Vdc
C. PMT Power supply
- 250 Vdc -2418 Vdc
3. GAS SYSTEM CHECKS
A. Leak test all intemal and extenal gas box joints '
B. All gas box safety features , ‘ ‘
C. Bumer system including nebulizer and ali o-ring and gasket B _
D. Drain system
4. WAVELENGTH ACCURACY TEST
A. Ni Lamp wavelength 232.0 nm 0.3 nm. L 231.88 nm.
-B. Cu Lamp wavelength 324.8 nm +0.3 nm. _ : 324.30 nm,
C. Ba Lamp wavelength 553.6 nm + 0.3 nm. . 55356 - nm.
Page 2 of 5
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| B |

PerkinEimer’

For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100/300
SERIAL NUMBER  040N7112303 DATE TESTED July'23, 2012
. PERFORMANCE TESTS
*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 01777 +10% 0.164 Abs.
Neutral Density Filter 1.0 + 10% 1.0177  +10% ‘ 0994 Abs.
B. AA Baseline noise test with Copper (324.8 nm)
Integration time = 0.5 seconds
Replicates = 98 times
SD < 0.005 Results  0.000
C. AA-BG Baseline noise lest with Copper (324.8 nm)
Integration time = 2 seconds
Replicates = 99 times
8D <0.010 Results 0.000
D. Flame Interiock Shutdown
Shutdown corvect? oK
E. Flatﬁe sensitivity with Copper (324.8nm)
{5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard bumer) »
GemTip nebulizer - Sensitivity > 0.300 Abs. Results _9__35_!5____ Abs,
Page 301 5

" PerkinElmer Ltd 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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PerkinElmer’

For the Berter

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

HGA 850/AS 800
o
SERIAL NUMBER 86052060107 DATE TESTED July 23, 2012
1. INSTRUMENT CHECKS
A. Electronics power supplies checks
B. Replace or Clean Dust Filter EK]
C. Cleaning the Contact Cylinders
D. Cleaning the Fumace Windows
2. COOLING SYSTEM CHECKS
A. Clean and Change distill Water
3. AUTOSAMPLE CHECKS
A. Sample and Rinse Pump
B. Sensor and Mechanism @
4. PERFORMANCE TESTS
PARAMETER SPECIFICATION ACTUAL VALUE
HGA Tests
1.Fumace Gas Flows
intemal Flow 250 + 25mi/min 250 mi/min
2. Chromium Baseline Naise (357.9 nm) - ’
~ (mesure § fumace dry firings without any sample)
“ Baseline < 0.005 Int Abs 0.000 int.Abs
sD <0.005 Int.Abs 0.000 IntAbs
3. Chromium Characteristic Mass(m) and Precision (357.9 nm)
~ (measure 5 fumace firing using 20 uf
sample injections of 10 uglL Cr standard)
‘mg Results 3.0 pg + 1.0 pg 31 pg/0.0044A-s
Precision < 2.0% » 1.43 %
Mean peak area , 0.283 ] A-s

Page 4 of 5
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' ] AA201/2012

PerkinEimer’

Fewr the Betier

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

‘AAnalyst 100/300
SERIAL NUMBER 040N7112303 DATE TESTED July 23, 2012
Remarks :
* Newdral denslty _ﬁlter refer to data sheet
FIAS 100

- Clean instrument. § port valve. pump whell. sampie compartment

- Check electronics power supply

- Check gas flow

- Test link system. control valve, pump whell

- Check & alignment autosample

This is to centify that the above tests have been perfomed and the configuration tested

meets
I:] does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinEimer's standard terms and condition of sale,
inc_iuding warranty terms.

Customer Service Engineer:

"

Page 50f 5
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ARCHEMICA

Certificate of Calibration

ICS-1500 (Anion:Cation System)

This certificate is to verify that instrument below are calibrated

by Archemica International Co.,Ltd.
Pump_ICS-1500 S/N: 03110527

Detector_ICS-1500 S/N : 03110527

for

S.P.S.Consulting Service Co.,Ltd.

Date : July 23-24, 2012

Operator Signature ;_
(Mr.Preechar Kamsorn)

Applications Chemist




(“‘ A I Calibratech Co.,Ltd. JIN
. LABGRATORY ACCREDITATION
4 ) W Industrial Instruments Calibration Center ‘\l,

77106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBIATION
Tel 02964 621H1-2 ) bas. 0-2064 5153 ‘ Nu.0030

Certificate of Calibration

Certificate No. : 421038-1 Page : 1 of 2

Submitted by : S.P.S Consulting Service Co.,Ltd.
Chatuchak, Bangkok 10900

Equipment : pH Meter with electrode

pH meter

Manufacturer : YSI Model : pHI100
Range : -2pHto 16 pH Resolution :  0.01 pH
Serial No. : JC01570 ID No. : PH-01
Electrode

Model : N/A Sheath Material : Glass
Diameter : 12 mm. Length : 110 mm.

Serial No. : YSI605377 11B
Environment : Ambient Temperature : (25 +2) °C
Relative Humidity (50 £ 15) o
Date of Calibration : 15 August 2011
Date of Issue : 15 August 2011

Calibration Method :  [n-house method CAL-M4201 direct measurement by using standard voltage calibrator

and using certified reference material (CRM)
Reference Standard Instruments :  This certification is traceable to the International System of Units

1. Multiproduct Calibrator

1D No, Cert. No. Due Daie Traceabilily
440001 EL-0139-10 15 Dec 2012 National Institute of Metrology (Thailand), (NIMT)

2. Certified Reference Material (CRM)

ptl Cert. No. Exp. Date Traceability
4.000 HC077694 31 May 2013
Physikalisch-Technische Bundesanstalt (PTB), Germany and

6.806 HC097566 30 Nov 2013

. National Institute of Standards and Technology (NIST), US.A, SRM.
9.180 HC072012 31 Mar 2013
Reviewed by : %/ Approved by : F):Mi

( Somchai Chanthothong ) (Jakkrit Thongchai )
Technical Manager Managing Director

The uncertainties are lor a confidence probability of approximately 95%

This certilicate may vot be reproduced other than in full except with the prior written approval of the Calibirnech Coltd.

CAL-FO03 -0t N3-39



CAL

Certificate of Calibration

Certificate No. : 421038-1 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :  Good

Function ; Electrical measurement

pH meter

Performing standard curve by Multiproduct Calibrator at pH (4,7) and (7,10)

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
al nominal pH (mV) (pH) {pH){( mV) (mV) (+mV)
177.4800 4 4.00 178 -1 0.58
7 0.0000 7 7.01 1 -1 0.58
0.0000 7 7.01 1 -1 0.58
B -177.4800 10 10.00 | -177 0 0.58
Funection ; pH meter with electrode
Performing a thiee - bufter standard curve using buffer nominal pH (4,7) and (7,10)
Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.006 4.00 0.01 0.011
7 6.866 6.87 0.00 0.020
6.866 6.87 -0.01 0.020
o 9.130 9.19 -0.01 0.053

Remirk

UUC : Unit Under Calibration

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2,

dWl

providing a level of confidence of approximately 95%

-olo -
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CA I Calibratech Co.,Ld. /‘l\
Industrial Instrunmients Calibration Center \l/

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
o _ , o CALIBRATION
Fel 0-2904 6211-2 0 Fax. 0-29064 5155 No.0030

Certificate of Calibration

Certificate No. : 421236-1 Page : fof2

Submitted by : S.P.S Consulting Service Co.,Ltd.

Chatuchak, Bangkok 10900

Equipment : pl1 Meter with electrode
pH meter
Manufacturer : YSI Madel : ptiloo
Range : 2ptlto 16 pH Resolution @ 0.01 pll
Serial No. : JC01570 ID No. : PI11-01

Electrode
Maodel : N/A Serial No. : YSI605377 1118

Environment : Ambient Temperature : (25 £+ 2) °C

=)

Relative Humidity : (50 + 15) a
Date of Calibration : 24 August 2012

Date of Issue : 24 August 2012

Calibration Method @ 1;-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments :  This certification is traceable to the [nlernational System ol Unils

I. Multiproduet Calibrator

1D No. Cert. No. Due Dale Traceability
440001 EL-0139-10 15 Dec 2012 National Institute of Metrology (Thailand), (NIMT)

2. Certified Reference Material (CRM)

ph Cerl. No. Exp. Date Traceability
4.0006 HCT 12404 31 Mar 2014
Physikalisch-Technische Bundesanstalt (PTB), Germany and
6.865 HC) 14786 30 Jun 2014
National Institute of Standards and Technology (NIST), U.S.A,, S.R.M.
9.180 HC126430 31 Jul 2014

. , <
Reviewed by : 777”;”({ Approved by : /(%‘/

( Bty\'(zf 1 Masri ) { Somchai Chanthothong )
. Cnlizagj-on Engineer Technical Manager
//

The uncertainties are for a confidence probability of approximately 95%

This cerlificate may not he reproduced other than in full except with the prior writien approval of the Calibratech Co.ltd.

CAL-T70031-01
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CAL

Certificate of Calibration

Certificate No. @ 4212306-1

Result of Calibration :
UUC Condition As-Received :  Good
Function : Electrical measurement

pllimeter

Performing standard curve by Multiproduct Calibrator at pH (4.7) and (710}

Page : 2 0l2

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
al nominal pil ( mVv) (pH) { pI mv) ( mV) (+ mv)
177.4800 4 4.00 178 -1 (158
()
(1.0000 7 7.00 I -1 .58
0.0000 7 7.00 I -1 0.58
7.10 _ _
-177.4800 10 10.00 | -177 0 0.58
Funcetion : pll meler with electrode
Performing a three - buffer standard curve using buffer nominal pli (4.7) and (7.1
Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pt) ( pH) ( pH) (4 pll)
4.006 4.01 0.00 0.011
4.7
6.865 6.85 0.02 0.020
6.865 6.86 0.00 0.020
7,10
9.180 9.17 0.01 0.053

Remark

UUC ; Unit Under Calibration

This reported uncertainty of measurment was based on a standard uncertainty multiplicd by a coverage factor k = 2,

providing a fevel of conlidence of approximately 95%

CAL-FQ0032-00

-ollo -
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C A Calibratech Co.,Ltd.
/ Industrial Instruments Calibration Center

7/106-7 Moo 2, Sukhaprachasan 3 Rd, Bangpood, Pakkred, Nonthaburi 11120
Tel. 0-2964 6211-2 , Fax. 0-2964 5155

Certificate of Calibration
Certificate No. : 421138-1 Page : 10f2

Submitted by : $.P.S. Consulting Service Co. Lid.

Chatuchak, Bangkok 10900

Equipment : Digital Conductivity metes with probe
Manufacturer @ Eutech Model : Cyberscan Con 11
Serial No. @ 360493 1D No. : CD03:30
Environment : Ambien;"l'emperaturc . @5+2) UC
Relative Humidity : ‘,(50 + 13) %
Date of Calibration : 14 March 2012
Date of Issue 3 35 March 2112
Calibration Method This instrument was calibratéd by In-housc method dijrect measurcment by conductivity

bufter solution

Reference Standard Instruments 3 This certification is waccable to the International System of Units

Standard Bulter Solution

Conduglivity. (S/em)  Cert. No. Dug Date Traceability
84 17¢91 17 Mac 2012 National lnstitute of Standards and Technology (NIST), US.A,, SRM.
1413 ©06CY2 06 Mar 2014 National Institute of Standards and Technology (NIST), US.A, S.R.M.
12880 13182 15 Sep 2013 National Institute of Standards and Technology (NIST), US.A,, SRM.
80000 25J12 25 0ct 2012 National Institute of Standards and Technalogy (NIST), US.A, S.RM.
111800 081714 09 Oct 2012 National Instinte of Standards and Technology {(NIST), US.A, S.R.M.

Reviewed by : /%/\ Approved by : O)H\Z-

( Somchai Chanthothong ) ( Jakkrit Thongehai)

Technical Manager Managing Direclor

The uncertainties are for a confidence probability of approximately 95%

This certilicate may not he repraduced ather than in full cxcept withi the prior wrilien approval of the Calibratech Co. L.

CAL-F0031-01
H3-43



CAL

Certificate of Calibration

Certificate No.

Result of Calibration ;
UUC Condition As-Recelved :

Fuaction :

421138-1

Good

Conductivity measurement

” P-agé 1 20f2

Adjustment Curve . .
Standard Buffer] UUC Reading |  Corvection  |Uncertainty (1) Unit
at nominal Conductivity
84.0 84.3 03 48 {S/em
1413 1416 3 "6 | psem
12.880 12.91 -0.03 .58  mSkm

Remark

UUC : Unit Under Calibration

This reported uncertainty of incasunment was based on a standgrd un_cénéxj'nly multiplied by a cgﬁé\r}xgc factork =2,

providing a level of confidence of approximately 95%

CAL-F0032-00

LT U(I)sl -
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Harlkul Science Co.Ltd.

694 Soi Ratchadanivet 24 Pracharatbampen, Samsaennok
Huay-Kwang, Bangkok 10310 Tel:0-2274-2456 Fax:0-2274-2443
Emailinfo@harikul.com, cal@harikul.com

CERT.No.: HS-J17H Certificale of Calibration

Calibration date 2 August 2011 Model : YS16100

Account UiY 1ad A e Aaudans (aeiie 410n SIN . 01H1079 AB
w17t 7 aunualuBu 24 ouunualutu Probe . YSI5010
WIHSDUNR wm%ﬁn? NPMNHVIUAT SIN : 01H1262
TEL: 0-2939-4370-9 ID. NO. o

Caonlact - Air Temp. ref  : S/N. E00522

Avg Room Temp :20° C Barometric ref : S/N. E00522

Avg Water Temp 20° C Water Temp ref : S/N. 12775

Air Pressure 760 mmHg

Salinily 0 ppt Technician : Vara B.

Calibration Delails

Calibration Point 100% air sat. (stalus) (slatus)
(@20°C, DO = 9.09 mg/)

Measurement 1 (mg/) 9.09 (PASS) - -

Measurement 2 (mgfl) 9.09 (PASS) - -

Measurement 3 (mg/l) 9.09 (PASS) - -

Measurement 4 (mg/l) 909 (PASS) - -

Measurement 5 (mg/l) 9.09 (PASS) - -

Measurement 6 (mg/l) 9.09 (PASS) - -

Measuremenl 7 (mg/) 9.10 (PASS) - -

Measurement 8 (mg/l) 9.10 (PASS) - -

Measuremenl 9 (mg/l) 9.10 (PASS) - -

Measurement 10 (mg/) 9.1 (PASS) - -

Mean Measurernent _9.10 mg/l - -

Inaccuracy 0.01 mgft - -

Manufacturer Specification

¢ Accuracy = +/- 0.03mgll (@20 mg/l)

1) This certificale is issued based on the result that are found as shown on

dale and place of lest only.
2) The calibration procedure followed in accordance wilh Harikul Science Co., Lid.
3) This result shall not be used for advertising purpose.

Explration Date : 2 August 2012

Technician Signature

H3-45
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Harikul Science Co. Ltd.
694 Sof Ratchadanivet 24 Pracharatbampen, Samsaennok ,

HARIKUL Huay-Kwang, Bangkok 10310Tel0-2274-2456 Fax0-2274-2443
SCIENCE " Emalkinfo@harikul.com cal@harikul.com
CERT.No.: HS-K17G Certificate of Calibration
Cal date : 7-Aug-12 Model - YS15100
Account . 17 e . 1ea nsudaRs l1efia Snin SN . 01H1079 AB
8 7 seemvaluu 24 ouunualeiu Probe : YS15010
WIDNROUNA LIASAINT NLYINUNIAT SIN : 01H1262
1D. NO. To-
Contact : - Air Temp. ref  : S/N. E00522
Avg Room Temp :20° C _ : Barometric ref : S/N. E00522
Avg Water Temp :20° C Water Temp ref : S/N. 12775

Air Prassure 1760 mmHg
Salinity -0 ppt Tachnician : Vara B.

Calibration Details

Calibration Point 100% air sat. S (status) (status)
(@20 °C, DO = 9.09 mgh)
Measurement 1 (mgh) 9.09 : (PASS) - -
Measurement 2 (mg/i) : 9.09 -(PASS) - -
Measurement 3 (mg/l) 9.09 (PASS) - -
Measurement 4 (mg/l) . 9.00 _ (PASS) - -
Measurement 5 (mg/l) 9.08 ' (PASS) - -
Measurement 6 (mg/l) 9.10 ‘ (PASS) - -
Measurement 7 (mg/) 9.10 (PASS) - -
Measurement 8 (mg/l) 9.09 (PASS) - -
Measurement 9 (mg/l) 9,10 (PASS) - -
Measurement 10 (mgf) 9.10 (PASS) - -
Mean Measurement 9.08 mgh - -
Inaccuracy -0.01 mgh - -
Overall Status (PASS) .
Manufacturer Specification

Accuracy = +/- 0.03 mg/l (@20 °C)

1) This certificate is issued based on the result that are found as shown on
date and place of test only.
2) The calibration procedure followed in accordance with Harlkul Science Co., Ltd.

3) This result shall not be used for advertising purpose.

DueDate ....................

Technician Signature . Laboratory Manager
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PerkintEimer

For the Better

ICP112/2012

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

OPTIMA 5300DV

Customer : s.pP.s CONSULTING SERVICE CO.LTD.

Date Tested:

June 14, 2012

Recommendation Recertification

Address :

7. wiaTuEv 24 0. wialofu

Period

UYBOUND 1YADADN3

Recertification Due:

NFANNA 10900

Date Last Certified:

6 Months

December 14, 2012
December 14, 2011

IPV Methods

TEST STANDARD USED
Multielement Standard

Wavecal Solution

VIS Wavecal solution
Instrument Cal. STD4
CUSTOMER SUPPLIED
2% HNO3

10 % HNO3

PART NUMBER
N069-1579

N058-2152

N930-2946

N930-0221

COMMENTS

User Name: augnuus uyumes Visit Number: 20f2

Phone: 02-939-4370-5 PerkinEimer Phone: 02-719-6420 ext 206

Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 5300DV 077C7042401

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

EXPIRATION DATE
OCT. 30,2012

AUG. 30,2012

NOV. 30,2012

DEC. 30,2012

CUSTOMER INITIALS

PerkinElmer Ltd. 290 (1st Floor) Raintree Office Garden, Sol Japanese School (Rama 9 Soi 17), Rama 9 Road,

WN3-47

Khwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand
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PerkinElimer’

For the Betser

MAINTENANCE AND [PV TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED June 14, 2012

1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters. K

B. Inspect and replace as necessary, all torch components including the RF coil. K

C. Inspect all tubing for sign of clacking or leaking. K

X

D. Adjust water and gas pressure regulator settings.

X

E. Inspect and leak check pneumatics drawers.

X

HEBRBEE

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

A. inspect and clean all optical components. K

B. As reqiured, check and replace all purgefilters. OK

Q

HiHE

C. Recheck optical alignment. K

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller. OK

B. Flush out the chiller every six months. OK

4. PERFORMANCE CHECKS

A. Torch View Alignment. K

2](2]

B. Wavelength Calibration. OK

PerkinElmer Ltd. 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama @ Road,
Khwang Bangkapl, Khet Huay Kwang, Bangkok 10320, Thailand
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PerkinEtmer’

For the Better

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : June 14, 2012
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00589
Ni 231.604 nm <0.008 0.00770
Ni 341.476 nm <0.012 0.00759
Spectral Resolution : VIS La 408.672 nm <0.020 0.01575
Ba 455.403 nm <0.025 0.02272
Precision
As 193.656 nm % RSD <1.0 0.1 %
Zn 213.856 nm % RSD <1.0 0.53 %
Mn 257.610 nm % RSD <10 0.4 %
La 379.478 nm % RSD <1.0 0.3 %
Ba 455.403 nm % RSD <1.0 0.39 %
Ba 493.408 nm % RSD <1.0 0.26 %
Detection Limits : Axial TI 180.800 nm 3(sd) 2.21 ppb
As 183.696 nm 3(sd) 3.22 ppb
Pb 220.353 nm 3(sd) 1.65 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 7.09 ppb
Zn 213.856 nm 3(sd) 0.64 ppb
Mn 257.610 nm 3(sd) 0.27 ppb
La 379.478 nm 3(sd) 0.81 ppb
Ba 455.403 nm 3(sd) 0.09 ppb
Ba 493.408 nm 3(sd) 0.27 ppb
BEC : Axial (IB X 5000)/(!S-1B) Cd 226.502 nm < 150 ppb 46.17 ppb
BEC : Radial (IB X 1000)/(1S-1B)  Mn 257.610 nm <45 ppb 33.64 ppb

PerkinElmer Ltd. 290 (1st Fioor) Raintree Office Garden, Soi Japanese School (Rama 8 Soi 17), Rama 9 Road,
Khwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand
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PerkintElmer’

For the Better

MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER 077C7042401 DATE TESTED June 14, 2012

Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
[:I does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Department PerkinElmer Ltd.

1y
Lhwtaa,
\'t& Iﬁ)

W

Authorized Representative: 3

13

/éan‘nya Praphin )
Y, N
JaEat

e k)n!\mur}

PerkinElmer Ltd, 290 (1st Floor) Raintree Office Garden, Soi Japanase School (Rama 9 Soi 17), Rama 9 Road,
Khwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand
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