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ABSTRACT

Title of Thesis ! Waste Management of Automobile Manufacturing: the

Case Study of Toyota Motor Thailand Limited.

Author : Miss Jintana Juntaweing
Degree ; Master of Science (Environmental Management)
Year ; 2003

This study, entitled “Waste Management of Automobile Manufacturing: the Case
Study of Toyota Motor Thailand Limited”, reviewed information about all wastes
emerging from automobile production process of Toyota Motor Thailand Limited, and
classified items which are important priority of waste management. Waste water
treatment was identified as important waste management among others. Waste water
management system consists of 2 stages, chemical treatment, and biclogical treatment.
Some improvements can be put in place, inctuding reduction of waste water at pick up
sanding process, reorganizing waste water holding ponds from 9 ponds to 5 ponds. It
was eslimated that water use can be reduced by 165 M’ or 7.920 Bath per morth or
93,040 Bath per year. An experiment was carried out about adjusting water treatment
technique for more efficient resource use. Some changes were recommended about
types and quanily of chemical applied in water treatment according to experiment
results. An optimum mixture of chemicals used in waste water treatment system are 400
ppm of Ferricchloride, 48% of CaCH and 2 liter of Polymer per 1 M3 of waste water.
This chemical mixiure is estimated to produce 40.49% waste water treatment cost

saving.
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6.8.2 UHUNNSIAATANRERINNTZUIUNNTIT AN (Welding Shop: Maru W)
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6.8.3 UHUVNTINATAUAEAINNILUIUNGWUR (Painting Shop: Maru T)
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6.8.4 WHURMTINAN2URERINNSEUIUMSUsEnauTudIu (Assembly Shop: Maru A)
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AN91AN 7.2 wansmszdan i lussuus 1 an

P gl L HANITILATIEY
ADUNLARENN TUANLAatNS

pH DS SS CQD BODG

ASU 16/04/2544 7.4 1,010.0 30.0 36.0 4.0

ASU 20/08/2544 7.9 976.0 34.0 35.0 4.0

ASU 17/12/2544 7.9 1,090.0 38.0 62.0 5.0

ASU 2210412545 5.0 836.0 35.0 68.0 5.0

ASU Working Area 19/12/2545 7.8 400.0 < 20 110.0 32.0
ASU Booth 3A 19/12/2545 7.2 290.0 < 20 110.0 41.0
ASU Booth 4A 19/12/2545 6.5 490.0 <20 180.0  52.0
ASU Mixing Room 19/12/2545 8.1 280.0 <20 340 <D

LWUAIANT:  TIUTINAINENdtsHanIsle szt un wii lussuuatsanaanisn ol
uapas Uszindlne a0im (Tseaulnlosingnlsq), 2544 - 2545

waEue: AtAsedlag Usew Ingladu anis
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AN 7.3 HANTTILAINTIAMAIWIILALANUNEFTY 7

da e o d e YSuruinde HANTSALATIEU
FOTUVILNILAID Y TUNLNLAIDE A oH COD (ma/l) BOD (maf) Grease & Ol (mg/)
1 raswRuastndnl 20/01/2546 80 6.6 20.0 <5.0 <1.0
AT 1 21/01/2546 8.0 5.2 19.0 <5.0 <1.0
(Phosphate & Degreasing Continuous 27/01/2546 12.0 59 32.0 <5.0 2.2
Tank Line 1) 28/01/2546 7.0 5.6 250 <50 <1.0
29/01/2546 11,0 5.9 29.0 <5,0 3.6
AleaY 9.2 6.04 25.0 <5.0 1.76
2 UpnnaAanLad 2 20/01/2546 196.0 6.9 360.0 91.0 51.0
(Phosphate & Degreasing & ED 21/01/2546 133.0 6.4 520.0 180.0 89.0
Continuous Tark Line 2) 27/01/2646 210.0 6.8 380.0 98.0 53.0
28/01/2546 194.0 7.0 380.0 130.0 52.0
29/01/2546 78.0 7.0 550.0 110.0 95.0
Aaae 162.2 5.82 438.0 121.8 68.0
3. Laen 20/01/2546 149.0 5.5 3,660.0 870.0 350.0
(ED Batch Tank) 21/01/2548 53.0 55 3,310.0 590.0 340.0
27H01/2548 163.0 5.8 6,900.0 1,070.0 1,000.0
28/01/2546 158.0 8.3 3,530.0 720 460.0
29/01/2546 127.0 5.2 2,330.0 420 290.0
A 130.0 5.66 3,946.0 734 488.0

vl



A1$19M 7.3 HANTAIASIEHANNTHINEHAINUUAISNS 7] (518)

ADURLAUAIDEN SuRLhuAsati i@y e
(RU.2/50) pH COD (mg/) BCOD (mg/) Grease & Qil {mg/l)

4. tlatinsng 20/01/2546 40.0 9.6 440.0 26.0 110.0
(Alkaline Batch Tank) 21/01/2546 18.0 9.7 360.0 16.0 79.0
2740172546 30.0 0.4 190.0 5.6 42.0

28/01/2546 28.0 9.6 200.0 20.0 46.0

29/01/2546 24.0 9.5 180.0 7.8 40.0

FiaAs 28.2 9.56 274.0 15.08 63.4
5. 1iananga 20/01/2546 0.0 7.3 580.0 28.0 140.0
(Acid Batch Tank) 21/01/2546 10 7.3 610.0 22.0 130.0
2710112546 0.0 7.2 470.0 20.0 94.0

28/01/2546 0.0 7.4 470.0 11.0 91.0
20/01/2646 0.0 7.2 420.0 26.0 110.0
Al 0.2 7.08 510.0 21.2 113.0

6. Uavnannmisvvd 20/01/2546 0.0 7.9 1.030.0 430.0 45.0
(Booth Batch Tank) 21/01/2546 0.0 7.7 1,090.0 530.0 43.0
27/01/2546 0.0 7.4 750.0 310.0 16.0

28/01/2546 35.0 8.0 690.0 320.0 15.0

20/01/2546 33.0 8.4 650.0 290.0 5.8
ALade 136 7.88 842.0 376.0 24.96

ebl
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M990 7.3 BANNTIATIZHAMNTWUNAIRINUWAIANS 7 (5i8)

e L L NI arn HANTILATIEY
AOTUVLNUA2D N FUNLINLAIDLY ) oH oD (mal BOD (mall Grease & OF (ma/h

7 verndaeluiuata 1 20/01/2546 10.0 9.4 210.0 23.0 87.0
{Degrcasing Batch Tank Line 1) 21/01/2546 16.0 8.6 49.0 6.2 15.0
2710172546 6.0 8.5 32.0 <5.0 3.6

28/01/2546 2.0 8.6 33.0 <5.0 4.2

29/01/2546 6.0 7.4 51.0 <5.0 15
ANaAL 8.0 8.5 75.0 8.84 24.96

8. Uptaamnansan 1 20/01/2546 41.0 6.8 20.0 <5.0 1.8
(Phosphate Batch Tank Line 1} 21/01/2546 40.0 6.2 21.0 <5.0 <1.0
27/0112546 10.0 5.0 34.0 <5.0 3.2

28/01/2546 14.0 4.8 23,0 <5.0 1.0

29/01/2546 30.0 5.1 34.0 <5.0 4.2

Aafe 27.0 5.58 26.4 <50 2.24
9. 1in9mnnRe 20/01/2546 . 7.9 870.0 200.0 110.0
{Raw Waste Continuous Tank) 21/01/2546 - 7.6 730.0 250.0 63.0
27/01/2546 - 7.0 1.700.0 590.0 200.0
28/01/2546 - 7.5 1,000.0 400.0 140.0

29/01/2546 - 7.6 760.0 180.0 82.0
FLa . 7.52 1,012.0 326.0 119.0

WHNEB: GlAsilaY 15Ky Ingladi A
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nFhAaTIcHAmN N Wud1 ddehaisvesngeend 1 (PH Batch Tank Line 1) uaste
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WinasNAuAsINA N eER 1 (PH & DIG Con. Tank Line 1) fhuin@enlssinmnsa

L o
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Muniudeluiensa (Acid Batch Tank) usztieindnluTusraendi 1 (O/G Batch Tank Line 1)
1 L o t T w
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) o T
(Alkaline Batch) fauvisununAa&snlend (Costic Soda) wmintuliaide naldginnss
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ol - - s . .
PNV 7.7 HANFHATISUALNHURENaUER S UAINARBIANRACNAWLAL

~ i
NN 7.5 MMvAaINITRINAZNRULAL

NANITNARD
ATTAATIEV sfeduesd  einaeelss oleineeelsd | aEineselas
400 WS 250 AALEY 150 AN LS

oH 7.1 7.2 7.2 7.0
COD {mgh) 1,433.0 851.0 §52.0 854.0
Dissolved Solids (mgft) - 834.0 §26.0 792.0
Grease & Cil (mg/l) 45.8 <().2 <0.2 <(.2
Zinc {mg/h f.75 0.02 0.24 0.12
Lead {mgf) 4.10 <(.0b <{,05 <(Q.0&
Nickel (mg/l) 4,23 0.24 0.33 .42
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1
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7.5 ﬁuﬂuma’l‘ﬁm?mn

nrsidasundagrsimiilunisenazneutiduainivesindads  wWuwafnaaslsa

vl s=ununaslFananuasodseusinan Mang F5asas 34.62 Aduaas A7 7.8

24 = % % e b s - oy
Aigen 7.8 msulFpudsusuunisldaseinnasnauszuinadafinasa leduaziasin

AL B LR 6 Lhau

| | afnaaa s wlafsndaivs =
AN7(A nAn Vo4 1A Uiunoudi 14 37A"
(L/nn.) (nn.) (1) (NN} (L)
- weafinaasles 6.00 13,200.00  79,200.00 - -
- wadindeude 3.50 - - 67,325.00  235,637.00
- 11119 3.85 12,720.00 4897200  25,080.00 96,558.00
- wawes (0130) 250.00 126.00 31,500.00 116.00 29,000.00
998 WEY (L) 159,672.00 361,185.00
autndissn (AL.N.) 36,231.00 48,720.00
AN IERNE (LI/AL.N.) 4.41 7.4
Uszndald (un) 146,247.86 (Fauaz 40.49)
Uszudinld (Livipau) 24,374 64

vanawe - ¢ dayaian NnmaN - §9NAN WA 2644

* FANAIAAY NNTIAN — RINAN WA, 2545
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7.6 mﬁ'ﬂﬁ*mﬁummﬁﬂmam@qtﬁi‘ﬁgﬁa

L
ANFNARDIN T LN UINMTUF UL AT LUNSAANNTUNRE AT NEIED 7.3 way 7.4 azna

Traugnasnlseudinpuyusuasallisesss 40.49 eazideanislsziiulunimen 7.9

A1 7.9 nsuFauiausununisldatsailunisanpznauinids

WAL 1.8, W.F. 2546

HANITAATS
angiAd AN Unnoudi iy 1A Vot e 7177
(Lw/nn.) (nn.) {un) (nn.) (L)
- Wafinaaalsd 6.00 19,422.00 116,532.00 8,900.00  53,400.00
- 11311 3.85 8,160.00 31,416.00  8,900.00  34,265.00
- wawed (0130) 250.00 5200  13,000.00 30.00 7.500.00
1Buatunigidasedl (nn.) 27.634.00 17,830.00
99LTIURY (L) 159,672.00 95,165.00
Eurnaindnezan (au) 15,842.00 15,842.00
AT IERE (UW/aL..) 10.16 6.00

Uszneimla (um)

HEFNTEINITANANIAIRIIAN (NN.)

84 507.00 (§8uaY 40.49)

8,804.00

AINFIS98 2T LLET LUANINIT RN L TR NENMNEBITE UL ANNEE 1AENITNAASS

U5LaALVA I NI L MR LAz s TN a1 sian luntsmnm e nauiiuan can i

1 1 q v E L FL K] ::-' - =
aursnanA s e lunistitianndnléfenas 4049 UANIINUUENAINNTOAANNT LIASIAN

lus=yuvuarasnauatnssuutMiaundy  fezfunisantdiurtieeadadunsialssiny

= L , g4 = T
AMMATNDULAZRARIILAL ANANY LRI AGBNANANE



1od

7.4 @9y

Wdstlurendevidsunnuazne lifinreadedunsiuds mnina=nausnina s
faear 80 N19ARTANALINNNTZLAUNITURFLUTZNALAIY 2 WA AD 1) WHANNAANIS YN
lhdurauinationagnszansmng  ss@iusoaanisliiuaraaBuinin@ald 165 gnunard

' =4 ar I - TR v c u =i = =
WRFAamaN wasatusnlszusinanigdiela 7,920 uinsahiar Wie AmtluEy 95,040 LAY

el 2) nanadsr@nBnmsruiiidainde  Teanisdfusaunasiinnseanidelinanisgy

- 1
< o

s lutenaamansaiui 1 (P/H Batch Tank Line 1) wariisuwaamsuazindnalou
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1 L) 1 1
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g AERIIMITIURR HINE AN ERIFERT

AR 3ANRNgE. 2530, Angldsslemianimndiiseauge lunisudnfiaganam. - inen
ANARTHMNLTUARAIAIN TN INEREL.

B1IYT 4RIMETIN. 2535 nseneanlasiiosamin@adenuialnanisintadaas e
AAINITUATEATHVATIUFIR RNAINTRIMNAVNGY.

Founan FUATN. 2532. Lageannasnauuisrani v inrasinniavantar T nlanein
ludledaly warlumddlgn. Anenanaasuuiiuga gasnnlumanenag.

SAun A9TFAUNUGT, AEf anAH uazadnyaa ondans. 2539, nsuentarulutinGofomie
uﬂuﬂﬁm%"ﬁaLmﬁ'mmumﬂﬁﬂ. AAanssuEns  avuINEuasWaNY. A
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AAINITUANEATIMNITT A ARIRINTRINWNINHAE.

13A1 WANA WATANMY. 2524, ﬂfﬂuﬁuﬁuﬁ'ﬁijwﬂqwﬁ\ﬂwmuﬁﬂﬂﬁ'umﬂmjummﬁﬂﬁqmniw

UGFAMNIIN. ANEAIARATHVIININA gonfamalulafinszaaaindn sulj,
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o ansARs. 2541, meAnmmsldinReaiiiuaselsd Wainaaslsd uaziuinlud uns
idnRlurneaniseudmedieitniseneznauniaall. dansauAansuuiuTs
LUNANE AN AERS.

A9z wAAnanl, adtund Rmunviaed warnesiod iwpsing. 2545, LUINNTARNITUD
Rugaamunesi. ngunnamuas: @ damewsed i njdl

AUt UNpaA. 2541 matnannfeatnisanunandendmaneisnsanaznauniuail
LATNEELIUNNTAATUAauANTUAN.  AAINTTHATARTNUNTTUNA HUIINYNaE
INYATANERT. _

ﬁuuﬂlanﬂﬁﬂw‘i’ﬂﬂmﬁﬂﬁ 2545, BNANTLTENALNNIEUIHIENITINT NIIRANNTNNTPAATUNITH.
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aud poianl. 2529, vsrAninwieainauganlunisindalanzvin LARIEIN NDIUAY LAY
fufia. AnenAnansNITTiA AWNANTnlumMANE AL,

aunarAFanss A adenuialsanelng. 2545, pannastlesfunaReasnsdrfsrann.
NTANHNUIUAT: aunANAAansINAadexuwinlszneine

anlss yopefisauidn. 2535, nstnTannddiaedanaeillulsemguianesou g anan
LAYLEN. AAINTTHANARTNMILTIUTAR SAIAINTTINWINENAE.

gaus wunlqeina. 2542 sl dafennnems. TRISRILIRAAN. 3 (WEIEd -
NOUILW): 35-40
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£, SAnnsuAaERsInTufn aansaluwing g,
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WRILLEUISANARS.
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WAl IRIREE1 NEIWE W HD BWE

ICD1 IEUH LU, LID.
106/188 ‘HH 3 ‘H'ﬂﬂ?ﬂﬂﬂﬁ BHHNWIZIIN 2 I UNNNA YO8N e AHNH 10150

g

L ’ . -3271- . _ |
10/188 ¥oo 3 Soi Watsisuk, Rama 2 Rd., Bangmod, Jomthong, Bangkok 10150 Tel, 0-2877-3271-74 Fax : (0-2877-3275 ST Tion |
WATER ANALYSIS REPORT
=k Tk =
Customer Name ATIRUVAUY JUNTLIES
Address -
Sampling Site TOYCTA MCTOR Thailand Co. Ltd Sample Typs SEAP:
sampling by Custmoer Sampling Methaod Grab
sampling Date 190372546 Sampiing Time
mooaived Date 22032548 nalytical Date 2202 DEAIDEAs
Fzport Date 1810472546 Rapart MNo ES009729-1 a1
|
TS ODIG36 TS JHB35-11TS Q1636-21 TS Ji1635-5
7 = o f
i | _ LR E Janest | | Jafest Z Jarissr 3
Farameters Unis Method . . ! : :
JILngTH (Feli, | (FeCl, Rl
4 : & 3
A0 noam) i 250 anm) 120 ooy
|
o . £ lectrometric 7.1 77 72 70 E
i
Coh mg/L Open Refliux Titrimetric 1433 851 857 864
Dissolvad Solids mg/t Dried at 180°C 834 828 797
i
Grease & O mg/l Soxtitet Extraction 45.8 <072 < 0.2 < 0.2
Zing mg/L as Zn | Direct Aspiration AAS 775 G.02 .24 012
L ead mg/L as Pb { Direct Aspiration AAS 4 10 < 0.05 < (.05 < (.05
Mickel mgiL as Ni | Direct Aspiration AAS 423 0.24 .33 0.42
Sample Condition Ohservation ﬁ'i’i“ié" 'Lﬁ 1x 1.
i |
WUC" ir % \-QCJL\—Z
Baﬂfﬂ - | 5 . | L '
i Miss SUNANTA BUAKLUNHOM } ; { Miss REWADEE SiRIMONGKOL
Anahyst . ] Technical Manager
9 -012 -5 - 262 2-012-A - 1561
Raportoi-i reaults refer 1o submitted sample anly.
Tast raport shall not ba repreduced sxcept in fill without written approval of the laboratory
utfn 5.10/2 45C 08324850651
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Page 1 of 2

TSP = Tolal dust Cu fume = Copper oxide fume
Pb = Lead Zn fume —Zingpﬂxi:jafume Approved | Approved | Checked | lssued |

0, —sutmmone T T AIR EMISSION MONITORING REPORT OF 2002 # 3  Already Approved
NO, = Nitrogen oxide Mr.Charnchai| Mr.Ong-arj | Ms.Wannarat| Mr.Sakchai
KOH = Potassium Hydroxide ——
HCI = Hydrochionc acid  OHSA = Occupation Health and Safety act
N = Cyanids NIOSH = National Institution for Safety and Health
- * Sampling date on Qct, 26, 2002 - Nov. 4, 2002 by Thai Environmental Technic Limited {Certified Maker) issued date : Feb, 4. 2003
Exhaust Analysis ltem | TSP Pb CO | 80, | No, | Xylene Tuluene|Hexane Benzene| CO, | Cu Zn Kerosene| HCI | KOH |Methylene| TCE [iron Oxide| Fe |Styrene
. M.O.1. Standard | Fume | Fuma Chloride | . Fume Remark
: v Working area (Unit) 150 | 02 [ 50,0 | 130 [ 9.0 | 1000 | 2000 [ 100.0 [ 10.0 |5000) 01 | S0 | 1000 { 7.0 | 20 | s000 |1000] 100 | 50 { 1000
: mgim | mg/m”| PpM {mgim’|mgim’| ppm | pom | ppm | ppm | ppm | mgm® | mgim’ | mgim® | mgim®| mem®| eem | pem | pem  |mgm®| pom
1.(P} Kaizen . 01 | <011 06 | Pass std.
2. {P) A-line inspection <(}3.001 Pass std.
3. {P) Die maintenance <(.001 Pass std.
4, (W) Main Body F-5 0.40 138 [ 700.0 <0.02 Pass std.
5. (W) W-Cab Export 1.00 1.72 _ lr <{.02 Pass std.
6. (W) Rear Axel CO, Area F-4 0.85 0.003 <0.001| <0.001 | 700.0[ <0.02 Pass std.
7. {W) New Streering Column F-4 0.10 0.72 0.023 <0.02 Pass std.
8. CCRO (Spot & Argon) F-4 0.10 0.93 <(.02 Pass std,
9. CCRO {0, & Argen) F-4 0.40 0.82 <{3.02 Fass std.
10. CCRO {Rapair) F-4 J.10 Q.79 <0.,02 Pass sid.
11. (W) 428N Front Supension F-4 G.10 0.80 <0.001 <(.0011 <0.001 | 800.0 <(.02 Pass std.
12. (W} Fuel Tank Painting Booth <01 843 | 13.24 Pass std.
13. (W) Degra;fng Fuel Tank Area 0.33 Pass std,
14. (W) Streering Column Process F-4 0.045 1.48 Pass std. |
15. (W) E'Eazing Area (Deck Ling) F-5 0.90 [ <001 | <0.02 <0.02 Pass std.
16. (W) EndyEurface Cleaning F-5 . 18.8 Pass std.
17. (W) Dagresing Streering Column [ <0.001  [=0.001 Fass std.
18. (W) Resln Injection Stesring <0.001]| Pass std.
Column
1. {T) Thiner Mixing Room 2.32 | 1867 Pass std.
20. (T) Paint Mixing Room 1588 | 21.55 Pass std.
21, (T) Stoving # 1 0.06 0.17 Fass sta.
22.{7) Stoving # 2 027 | 1.31 N Fass sid.
23. (T} Painting Manual Booth # 1 1 0.21 | 0.08 [ Fass st
{ 24. (T) Painting Manual Booth # 3 0.39 | 3.13 Pass std.

Form Revision No./Issued date / Effective ate - O Apr. 25, 2000 / May 4, 2000 | Form no, EF-F-(083

N



AIR EMISSION MONITORING REPORT OF 2002 # 3

Page 2 of 2

Exhaust Analysis ltem | TSP | Fb cO | 50, | No, [Xylene TuluenelHaxanal Benzene| CO, | Cu 7n  |Kerosene| HCI | KOH |Methylene TCE |iron Oxidel Fe Sty;rane |

| ' M.Q.l. Standard Fume | Fume Chloride Fume Remark
K Working area " (Unit)! 50| 02 |s00]| 130 | 8.0 | 1000] 2000 1000 | 100 |5.000f 0.1 5.0 1000 | 7.0 2.0 5000 | 100.0| 10.0 50 | 100.0
maim*| mgim®] pom | mgim’ | mgim’| pem | pom | ppm | pem } PPT mgin | mgm® | mgim® | mgim’ | mgim’) _ppm_ § PR | PP mg/m | _Ppm
[25.(7) Painting Manual Booth i B " 024 | 029 1 Pass std.
26. (T} Painting Manual of Back Out 040 | 021 Pass std.
Booth

27. (T} Touch Up 135 | 142 ' Pass sid.
28. (T) Sealer I-_ine 4.05 I 1.64 Pass std.
29.{T) EDP # 1 1 n._5'? [ 0.8 1 T Pass std.
40. {T) Sludge Pool Booth # 3 l 0.28 | 0.1 Pass std.
31, {T) Siudge Pool Booth # 4 0.36 | 0.14 Pass std.
32. {T) Toyota Mark Booth . 014 | 1.23 Pass std.
33. (T) Caustic Soda 1 0.05 Pass Std.
34, (T) Kalzen area 80 | <01 | 140 | 500 Pass std.
35, (T) Cul Seed Pollshing & Clearing| 0.10 010 | 008 Pass std.
8. (A) Fnal WL Lne 0.05 Pass sid.
37. (R} Malding ?ﬁdar:h-i-ne Araa <0.001| Pass std.
18, (R) Painting Bonth Area T 0.05 T ID.1-5 1 Pass std.
39, Working Araa of Jig Shop 0.60 1 <0 <0.001 Pass std.
40, Working Area of Cons. Shop 010 | <0.1 Pass std.
1. QC Plasma & Cutting Chack F-4 | 0.10 0.2 | Pass o,
42. Siudge Farming Area of PAS <(.001] <0.001 \ Pass std.
43. Milling Machine Area (Cons. Shop[ 0.10 <0.02 Pass std,
44. Shot Blasting {Cons. Shop) 2.80 <002 Pass std.
45, 108 Soluna Rear ﬁm; Process F-:T 0.04% «(.001} <0.001 <{}.02 Pass std,
l . Pass std.
{ Fass std.
Pass std,
- Pass sid.
| . B Pass std.

Pass std. |

Form Revision No./lssued date / Effective date

0/ Apr. 25, 2000/ May 4, 2000

Form no. EF-F -083
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Hfﬂllﬂlrk o | o ) _ . ( " R . Spopre AL R :
2 Ao RO L Cu fume “AIR QUALITY MONITORING Pl%-. ROy oKD )
é !{_:z?gnfl:,{ﬂnmmp (30 r:[}i1%1;;1:1’[[?;‘?:{:1-:“1 cust (TS ]'F Methylene chioride ?W
3 Oaide of Niwogen (Nox) 11 Xylen © i Dchiorosinylens OF S/R PLANT 2002 B I AR I e —. o e
5 Sulfer dioxido 150 0 Thli S ene ; M1 ORI B TING AR (M5 WANRAIAT W | MR SAKCHAL
Xl 7 T, , HLARINE  e— R TN e ety T T semeTTTTTYY 7
. Carbondioxide (CO] (4 Werasis 3t Each Source was dentified from the | __ _ e
8 Potassium hydroxide (KOH) ' Hestory of Monitaring result of iR Issucd date : Dec. 21, 2001/ Effective date  Jan. 7, 2002 Hage Tof 2
MDﬂitOl‘iHQ pGiHT. Analysis tems - Fraansngy Wi Feanark
TSP | PO | Kerosine | CO| 30, Nox| Xylene| Tuluene| Hexane [Benzene| COLI KOH| Hel [ an Oxidejcu ture |20 tume] Mettwtene | Tnetitara- | ol Sterene CTine S Yeard[  toring
: | 1rene Lhlomide: etz
1 Boiler TABT (Heavy ol 1/Exhaust) 0 Dl o| D P lunesYear | Apr.
2. Boiler Line F {Heavy cill{2 Exhaust) G 0l 0} 0 I TimefYear| Apr.
3. Boilar line A (LPGK1 Exhaust) 0 Dl a1 o : I TimefYear| Apr.
4. Exhaust of Phosphating process {1 Exhaust) { 1 TimefYear | Apr.
2. [T) Painting booth # 1 (1 Exhaust) ./" 1 limefYear| Jan
6. {T) Painting booth # 3 No. 1.2,3 (3 Exhaush 1 TimefYear| Apr.
7. {T) Painting boath # 4 No, 34,568 {5 Exhaust) g I Time/Year | Apr.
8 Pre-treaimen! process {Degraasing)(1 Exhaust) 0 1 TimafYear] Apr.
9. (T) EDP # 1 Oven (1 Exhaust 0 0 0 0 1 TimefYear| Jan.
|_10 (T) EDP # 2 Ovan (1 Exhaust) Q 0 0 1 TimefYear | Apr.
11 {T) Top"Coat oven (} Exhaust) 0 ¢ 4 1 limefYear]  Apr Follow Reguation ol
12 {T) Booth # 1 Ovan {1 Exhatist} F Qd 1 TimefYear| Jan. Ministry of Industry
13 (T) Sealer Oven {1 Exhaust ] 1 TimefYear| Jan. ||landﬁ::|r mastiain
14 (W) Fusl tank painting booth {1 Exhaust) 0 ¥ 1 Timafvrear| Apr. ISCH 14001 system
15 (W) Lead welding {Fuel tank) {1 Exhaust) g1 0 0 ¥ 1 Temafvear | Apr (Far Ra-LFvaluale \\1
16 (W) Dagreasing Fuel tank process {1 Exhaust) 0 1 TimedfYaar | Apr. Significant Effact) [~
17 {W} Dush panel oven F-5 {1 Exhaust) Ol O O - 1 TitnefYear | Apr.
18 (W) Rear axel Co, F-4 {1 Exhaust) ¢ 0 : | TimefYear | Apr.
13 (W) Staaring column process (1 Exhaust) 0 0 ' 1 TimefYear| Apr.
20 (W) CCRO Filter {Spot&Argon) F-4{1 End of pip| 0 0 0 I TimefYear | Jan.
21 {W) CCRO Filter (O, & Argon) F-4 {1 End of pip| 0 0 0 1 TimefYear] .an.
22 (W) CCRO Fiiter {(Rapair) F-4 {1 End of pipe} 0 § 0 1 Tima/Year| Jan.
23 (W) New stearing column F-4 {1 Exhaust) 0 I 0 0 _ 0 1 TimafYear| Jan.
24 (R} Painting boeth {1 Point) L o | - ! TimefYear| Apr
25 QC Tester line (Spaed teat) (1 Exhaust) ol ¢ | O ’ 1 TimafYear| Apr.
26 EVA Lab (1 Exhaust) ._ 0 1 TimefYear| Apr.
27 (P} A-ling insp., Die M/T. Pan export {3 Point) ] 2 Timefyear |Apr.&0a])
28 (P) Kalzen {1 Point) ' Q| d 0 2 TimefYoar | Apr.&0ct. o
¥ 29 (W) Maln body Fx4. F-5 (2 Point) v 0 0 0 & Tima/Year | Apr.&0aL.
30 (W) Fuel tank Painting boath {1 Point) 0 0 0 2 TimeSYour |Apt BOuL | Follow Reguaton f
31 (W) Blazing area F-5 (Shall line {1 Point) 0 0 {] 0 C Z ThnelYear Lan 80ct ) | Ministry of intavior
32 (W) Qush panel oven arez F-5 {1 Poinb) al ol 0 2 TimefYear |Apr.&Oct.| »and wiil bs the pase
33 (W) Degreasing Fuel tank area (1 Point) . U] _5 TimelYear [Apr.&Qct || tine data for
34 (W) Lead welding {Fuel tank] {1 Paint} | | 0 2 TimeNYear |Apr.&0ct| 175 14007
32 (W) Body surface cleaning F-5 {1 Point) o 2 TinaiYear { Jan.&0al,
36 (W) Chemical vapour W-Cab export (1 Point) 0 ¥ Al ~ 2 TimelYeur [Jun 8001, |
37 (W) Rear axel Co, area I'-4 {1 Point) 0 0 1] 0 O 0 R | o _Ejﬂﬂiii‘hf_ﬂzﬂ'?“ L/I




. .
PRI 2

N,

Monttoring point Analysis items Irequency | Maoni- Remark
Kerosing | LA 50, Benseie lrur Craarie | Cu fumie | Zo honme [ %ethplene | Trchderg {Yime ! rear| tonng

| Fume Gllan o Blhylang ,
38 (W) New steering calumn F-4 {1 Pant} i a { 2 TimeiYear|Jan &0t
38 (W) Degreasing steering column F-4 (1 Point) | [ ] 2 TimefYear}Jap &0ct
40 (W) Resin mjeclion steenng column F-4 {1 Point) Z TimedYear|Jan &0ct,
41 (W) CCRO (Spot & Argon) F-4 {1 Painl) 0 2 TimedYear | Jan &0ct.
42 (W) CCRO (O, & Argon) F-4 {1 Pount) ¥ 2 TemedYear|Jan &Cct,
43 (W) CCRO (Repair) F-4 {1 Paint) 0 (1 2 TimefYear|Jan. &0t
44 (W) Co, welding F-4 (1 Paint} H O 0 2 Time/Year| Apr.80ct.
45 (W) steering column process F-4 {1 Puint) 2 TimefYear | Apr &0t
46 (T} Thinner Mixing room {1 Point) £ Il B _E' TimedYear| Apr.&0ct.
47 (T) Paint Mixing room {1 Point) J_ ] 0 2 TimefYear] Apr &0ct,
48 (T} Sioving # 1.2 (2 Paint) { 0 0 2 TimefYear | Apr.&g!
49 (T) Tag rag area of booth # 1,3.4 {3 Point) i 0 { 2 Time/Year| Apr&Oct. || Fovow Reguation .
50 (T} Sealer process (1 Point) 0 G 2 TimefYear|Jan &0ct || Ministry of interior
21 (T) Cut seed polishing & cleaning {1 Point) 0 0 2 TimefYear[Jan.&Qct.] ) end will be the bas
22 (T) Painting manual of booth # 1,3,4, Back 0 0 2 Tima!Yaar | Apr &Ccl || fne data for

out booth and Toyota mark booth (5 Point) i TS 18007
53 (T) EDP # 1 Working area {1 Point) 2 Time/Year|Jan.&0et.
54 (T) Caustic Soda {1 Polnt} 2 Tima/Yaar | Apr.&Qct.
2% (1) Teuch Up (1 Point) 2 TimefYear| Apr.&0at.
56 (T) Kaizan {1 Paint) 1) 2 TimefYaar] Apr.&Oct,
57 {A) Final H/L, P/C (Fuel fill) (2 Point) 2 Time/Yaar| Apr.&0ct.
58 (R} Molding machine zrea {1 Point) 2 TimalfYear| Apr &0ct
52 (R} Painting booth area (1 Point) 2 TimefYear | Apr.&Oct,
60 QC Tester iine area (Speed test) {1 Point) 0 Z Time/Year| Apr.3C0ct,
61 Working area of Jin shop {1 Point} n 2 TimefYaar| Apr &0ct,
682 Construction area (1 Paint) ] Z Time/Year| Apr.&0ct.
63 Waxing spray area (V/C) {1 Point) 2 Time/Year ) Apr.&0ct,
k
_ S R e — - -

Form Revisinn Moo ¢ lssoed date  Fffactiva daln 4/Macs 4 2001 7 Nar 07 90701



Issued date : Dec. 21, 2001 / Effective date : Jan. 7, 2002

Monitoring point

.

Lay out of air Emissien of S/R Plant 2002

ML Froamontep s
P

[p————

- fud (]'Hc_]-fllj

-------

TR TS ESTRTAR

_——— J—

W . R A
5

-
AMs Wannarat Wi Sakehan

1. Boiler TABT {Heawy ol 1 Exhausl; 38 {W) Mew stesring column F-4 {1 Poinf] e
2, Boiler Line ¥ {Haawy ¢ili?2 Bxhaust) 58 (W) Depreasing slaering colurnn F-4 {1 Poird)
3. Botler line A LPGY1 Exhaust) 40 (W} Resin injection steenn,y column F-4 {1 Painl
4. Exhaust of Fhosphatng process (1 Exhausty 141 1w CCRO {Spot & Argon) F-4 {1 Poir)
*5, (T) Painting baoth # + {1 Exhaus] 17 (W} CCRO (0, & Argon) F-4 (1 Fom]
b. (1} Painting tooth # 3 No. 123 (3 Exhausth  Fiyy (W) CCRO {Repair} £-4 {1 Pain)
T. (T} Painting booth # 4 No. 3,4,5.6.8 {5 Exhausth | 14 (w) Ca, welding F-4 {1 Farl)
3. Pra-treatment procass {Degreasing}{t Exhaust) |5 ) staering colurnn process F-4 {1 Point)
8. {T) EDP & 1 Ovan (1 Exhaust)

i
|

100 (T) EDP # 2 Oven {1 Exhaust)

46 (T] Thinner Mixing raom {1 Paind)
47 (T} Painl Mixing reom (1 Point)

11 [T) Tap Coat oven {1 Exhaust)

48 (T) Sloving # 1.2 {2 Paint]

12 (T) Booth # 1 Oven {1 Exhaust)

i

I 13 (T} Sealar Oven {1 Exhaust)

49 {T} Tag rag area of boolh # 1,34 {3 Poirt)

14 (W} Fusl tank painting booth {1 Exhaust)

50 {T} Sealer process (1 Poini

15 (W) Lead welding (Fuel {ank) (1 Exhaust)

%1 (T) Cul seed polishing & ieaning {1 Paini) w
1'52 (T) Painting manual of boath # 13,4, Back =

16 (W) Degreasing Fuet lank process {1 Exhaust)

17 O} Dueh panel oven F-5 {1 Exiaust)

1 oul boolh and Toyola mark booth (5 Palnf)

18 (W) Rear axel Ca, F-4 11 Exhaust)

53 (T} EDP # 1 Working area {1 Painl)

19 {W) Steering column procass {1 Exhaust)

Iﬁ# {T) Caustic Soda {1 Pgir)

*20 (W) CCRO Filter {Spott.ugon) F-4{1 End of pip

lﬁﬁ i) Tough Up {1 Faint)

*21 {¥) CCRO Filter (D, & Argon} F-4 (1 End of plp

56 (T) Kaizen {1 Poinl)

*22 (W) CCRO Filter {Rapais) F-4 {1 End of pipe)

57 (A) Final HiL, PIC {Fual i (2 Poind)

L*za [W) New stasring column F-4 (1 Exhausi)
4 {Hj Fﬂ]:ﬂ“ﬂﬂ booth “ FDIHH 159 |:R]| Fufnﬂng booth sraa (1 Polnl)

38 {R] Molding machine area § Poird]

23 QC Tuster line (Spoad test) (1 Exhauwst)

B0 QC Tester line arsa [Speed tast) [1 Point)

26 EVA Labd {1 Exhavst)

&1 Working area of Jig shos {1 Poinl)

21 {(PYAling insp.. Die MIT, Part axport (3 Point)

62 Conslruslion area {1 Paint) ,_,»——-—:T'——_-'\“—

28 (P Kaizen {1 Point}

- e g

53 Waring spray araa {V/C] HEF'm'nt]'

29 {W) Main body F-4. F 5 |2 Port)

30 (W} Fual tank Painling Booth (1 Paing)

Rerpa ke

31 (W) Elazing area F 5 [Shell line {1 Poinl)

32 (W} Dush panel oven area F-5 {1 Poml)

had Tn.gﬂ'x]ﬁ:?‘(;ﬂg S R w2002

13 (W) Degreasing Fuel fank area {1 Pat)

3 (W) Lead walding (Fuel vank) (1 Pont!

T30 (W) Body swface cleanmg F-5 {1 Poml)

236 (W) Chemmeal vapour W-Caby sxpart {1 Paint)

3T (W] Rear axel Co, area F-4 |1 Point!
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Pags 1

P sl satme aeeee fime ’ | ABorovgd [ Checked | Tssued
SO - Sututionte Ve yoroon dldde | AIR EMISSION MONITORING REPORT OF 2002 # 3 7 | Wi
NO, = Nitrogen oxide ' Mr.Charnchai| Mr.Ong-arj | Ms.Wanparat| Mr.Sakchai
KOH = Potassium Hydroxide
HCI = Hydrochioric acid OHSA = Occupation Health and Safety aat
CN = Cyanide NIOSH = Natienal instilution for Safety and Health
) " Sampling date on Qct, 26, 2002 - Nov, 4, 2002 by Thai Environmental Technic Limited {Certified Maker) Issued date : Feb. 4, 2C
Exhaust Analysis ltem | TSPy Pb 1 GO | 53, | No, | Xylene|TuluenelHaxane|Benzene| CO, | Cu | zn |Keroseno| HCI | KOH |Methyions] TGE [irem Ondel Fa Styrene
M.C.l. Standard Fume | Fume Chloride Fume Remat
Z Working area {Unit) 150 | 02 | 500 [ 130 | 9.0 | 1000 2000 [ 1000} 100 |5000] 0.1 50 | 1000 | 7.0 | 20 5000 | 100.0] 100 50 { 1000
mg/m” | mgim’ | pom |mgim’[mgim’| pem | ppm | pom | ppm | ppm mgim’ | maim’ | mgim’ | mgim® [ mgm®|  pem | pem | pom mg/m’| ppm
1. (P} Kaizen 0.1 <01 0.6 - Fass st
2. {P) A-lina inspaction <{.001 Pass st
3. (P} Dis maintenance <{).001 Pass st
4. (W} Main Body F-5 0.40 1.38 700.0 <(.02 Pass st
5. {W} W-Cab Export 1.00 1,72 <{.02 Pass st
6. (W) Rear Axel CO, Area F-4 0.85 0.003 <0001 <0.001 | 700.0 <0.02 Pass st
7. {W) New Strearing Column F-4 0.10 0.72 0.023 <(.02 FPass st
8. CCRO (Spot & ArgonF-4 010 0.93 <(3.02 Fass st
9. CCRG (O, & Argon} F-4 0.40 0.82 <{.02 Pass sb
10. CCRO {Repair} F-4 D10 0.78 <0.02 Pass sl
11, (W) 428N Front Supension F-4 (.10 (.80 <0.001 <0.001| =<0.001 | 6800.0 =0.02 FPass st
12. (W) Fuel Tank Painting Booth <0.1 843 | 13.24 Pass st
13. (W) Degreasing Fuel Tank Area N.13 Pass st
14. (W) Strearing Coiumn Process F-4 0.045 1.48 Pass st
18. {W) Blazing Area (Deck Line) F-5 0.90 <0.01 | =0.02 =0.02 Pass st
16. (W) Body Surface Cleaning F-5 18.8 Fass st
17. (W) Degresing Streering Column =(.001 ]<0.001 Pass st
18. (W) Resin Injection Steering <0.0011 Pass st
Column |
19. {T) Thiner Mixing Room 2.32 167 FPass st
20. (T} Paint Mixing Room 15.88 | 21.55 - Pass st
21. (T) Stoving # 1 0.06 0.7 * Fass st
22. (T) Stoving # 2 0.27 1.3% Pass st
23. {T) Painting Manual Boath # 1 0.2 0.08 Pass si
24. (T} Painting Manual Booth # 3 039 | 3.13 Pass sl
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] Exhaust Analysis [tem FPb CO | 80, Xylane Tuiuane'Hexane’Benzene GO, Kerosene Methylene Iron Oxide Styrene

M.O.I. Standard Fume Chiloride Flume Remark
K4 Working area (Uit} 0.2 | 500 130 100.0 | 200.0 y 100.0F 100 [5000] o1 10.0 100.0
mgim’ | Pem | mgim’ [ mgim’f ppm | ppm | pom et | ppm | masm’ PPm  |mgim’| pem
25. (T) Painting Manual Booth # 4 | 024 | 0.29 Pass std
26. {T) Painting Manual of Back Out 010 { 0.21 Pass std
Booth

27.(T) Touch Up 132 | 1.42 Pass sid
28. {T) Sealer Ling 4056 | 1.64 Pass std
29. (T)EOP # 1 0.57 | 048 Fass std
30, {T} Sludge Pool Booth # 3 028 | G.11 Pass std
31. (T} Sludge Poo! Booth # 4 0.36 | 0.14 Pass std
32. (T} Toyota Mark Booth Tl .14 1.23 Pass sid
33. {T) Caustic Soda Fass std
34. {T) Kaizen area <01 | 1.40 500 Pass std
35, (T) Cut Seed Polishing & Cleaning 010 | 0.08 Pass std
36. {A) Final H/L Line 0.05 Pass std.
37. (R} Molding Machine Area <0.001| Pass std.
38. (R} Painting Booth Area 005 | 0.15 Pass std
J9. Working Area of Jig Shop <0.1 <0.G01 Pass std
40. Working Area of Cons, Shop <01 Pass std
41. QC Piasmna & Cutting Check F-4 (.52 Pass std
42. Sludge Farming Area of PAS <0.001| «<0.001 Pass std
43. Milling Machine Area (Cons, Shopl 0.10 <002 Pass sid
44. Shot Blasting {Cons. Shop) <{.02 Pass std
45. 108 Soluna Rear Axel Process F-4 0.045 <0.001] <0.001 <0 0¢ Fass std
Pass std
Fass std
Pass std
Pass sid
) Pass std
| _ Fass si_f:_:l
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S0, - gopommonaxide QO = Caroon diode AIR EMISSION MONITORING REPORT OF 2002 # 2 /% f % P
NO, = Nitrogen oxde Mr. Poni PpP| Mr. Ongar | Mr. Sakchal
KOH = Potassium Hydroxide
HC = Hydrachlonc acid  OHSA = Occupation Health and Safety acl
Ci = Cyarnide NIOSH = National Institution for Safety a1d Health Issued date - JUL-ZJ_Z‘K
* Sampling date on Mar. 30, 2002 Apr, 22-24 , 2002 And May. 17 2002 by Thai Environmenta! Technic Limited (Certified Maker)
V7 Exhast Analysis Item TSP Pb CO S0, No, | Xylene | Taluens | HCI KCH CN
Working area | M.O.l. Standard 300 30 870 1300 470 200 - 200 - - Remark
o (Unit) mg / Mm?i mg / I'-.'ma| pRm mg / Mr'ﬂ3 mg / Nma PPmM Ppm mg { Nm’ mg / I*»lmEI mg / Nma
1. (W) 428N Front supension F-4 1.30 1.0 38.92 Pass standard
2. (W) Dush panel oven F-5 <1.0 <{).4 80.59 Pass standard
3. (W) Fusl tank painting booth 0.07 0.04 Pass standard
4. (W) Degreasing Fusl tank process F-5 5.00 Pass standard
5. (W) Rear axel CO, F-4 4.0 75.90 Fass standard
6. (W) Steering column progess F-4 4. 7359 Pass standard
7. Boiler TAET}HE!EW ail} 117.30 1.0 680.33 76,13 B Pass standard
8. Boiler lina F No.1 {Hot watar 1-3) 71.30 21.0 <0.40 168,57 Pass standard
8. Boller lina F No.2 (Stream) 41.70 4.0 <(.40 86.45 Pass standard
10. Boller line A (LPG) 18.80 413.0 <0.40 132.24 Pass standardg
11. (T) EDP#1 oven <().10 65.80 <(0,001 <0.02 Pass standard
12, (T} Booth#1 oven 63.17 0.08 | Pass standarg
13, {T) Sealer oven | 0.10 Pass standard

14. (T) EDP#2 oven ' o2 136.77 0.06 Pass standara

15. {T) Top coat oven 2.0 112,73 <0.001 Pass standard
16. {T) Painting booth#23

- No. 1 {Exhaust fan Ng.4) 1.63 Pass standard

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

Fass standard

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

- No. 3 (Exhaust fan No.6) | . 3.62 . Pass standard
17. (T} Phosphating process 6.92 Pass standard
18. (T} Pre-treatment process 8.97 Pass standard

____'_—_h_h—u___““
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7 Exhaust Analysis ltem TSP Pb CO S0, No, Xylene | Totuene HC! KOH CN
Warking area’| M.O.l. Standard 300 30 870 1300 470 200 - 200 - . Remark
, (Unit) mg/Nm” | mgsNm' | pom | mgsnm? mg/Nm'| ppm PPM_ [ mg/Nm’ | mg/Nm' | mgsnm’
19. {T) Painting booth#4 - )
-No. 3 ' 0.08 : Fass standarg

,,,,,,, ch T [Tt ORI NN I 461 Passstandard
________ NGE B LCIEN ERNCRPRPSSON NSSERRIUON HURIRRISN N 1180 F‘assstandard
Nnﬁ ............................................................................ SARTTETUITES PICPPNU I NI 1?5(} Passstandard .................................
________ : Nﬂa GDED Pasastanﬂard
20. {R) Painting booth 0.34 Fass standarg

21. QC Tester line (Speed test) 4.0 1.15 84.81 Pass standard

22. Waxing spray booth 0.28 0.11 Pass standard

23. EVA Lab 7.86 Pass standarg

LY
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Fage 3 of

Styrene

L) Exhaust Analysis ltem TSP Ph Co 30, No, Aylene | Tuluene ; Hexane |Benzene| COQ, HCI KOH |iron Oxide Fumae| Fe
Working area |M.C.l. Standard| 15 0.2 50 13 9 100 | 200 | 100.0 | 100 | 5,000 7 2 10 5 100 Remark
(Unit) mg/m | mgim [ opm | mgrm’ | mgsm® | pem | pom | ppm | pem | ppm mg/m | mgim ppm mgim’ | ppm

1, (W) 428N Front supension F-4 0.5 1.01 0.025 Q.001 ; 0.001 650.0 2.05 Pass standar
2. (W) Rear axe! CO, F-4 1.18 0.044 <0.001 | <0.001 | 650.0 0.07 Pass standai
3, (W) Steering column F-4 .15 0.184 650.0 0.93 Pass standar

. (W) Main body F-5 1.40 i.80 480.0 0.21 Pass standar
5. {W) Dagreasing fuel tank process 1.62 Pass standar
§, (W) Dush panel oven F-5 245 0.077 0.044 Pass standar
7. (W) Fuel tank palnting booth F-5 <0.10 0.16 0.74 Pass standar
8. (P) Kalzen 0.40 <0.10 1.08 Pass standar
9. {P) A—Iln‘a Inspaction 0.003 - Pass standar
10. (P} Die maintenance <(].001 Fass standar
11. (P) Part export <(0.001 Fass standar
12. {T) Kalzen 2.00 <(.10 1.01 600.0 Pass standar
13. (T) Thinner mixing room 0.64 3.17 Pass standar
14. {T) Paint mixing raom 1.76 9.91 Pass standar
15. {T) Stoving # 1 0.42 | 2.62 Pass standar
16. {T) Stoving # 2 1.51 417 Pass standar
17. (T} Paint manual booth # 3 1.01 (.36 Pass standar
18. (T) Paint manual booth # 4 0.83 (.44 Pass standar
18. (T) Paint manual back out booth 0.39 0.36 Pass standar
20. (T) Paint Manual Toyota mark booth 0.10 0.77 Pass standar
21.{T) Touch up 0.35 1.10 Pass standar
22, (T) Caustic soda 0.49 Pass standar.
23. (A) Final H/L (Fuel fili) <0001 Pass standar
24, (R} Molding machine <(.001 | Pass standar
25. (R} Palnting booth 0.06 0.22 Fass standar
26, Waxing spray boath <(.001 ;| <0.001 ) Pass standar.
27. QC Tester linp (Seed tost) 0.80 <0.10 7.09 0.069 <0.001 650.0 Pass standan
28. QC Plasma check F4 8.33 0.17 1.50 760.0 (0.250 Pass standar:
29, Working area of Jig 600.0 Fass slandan
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i, | pH ' Electrometric Method
2 I BOD i: 3-Day BOD test. Azide Modification, Membrane
'~ Electrode Method
3 OD - Open Reflux, Closed Reflux, Titrimetric Merhod :
4 Color f Spectrophotemetric Method ]l
f i .
| - | , . o . |
5 | Grease & Oi] l Soxhlet Extraction. Partition Uravimetric Method ;
6 | Total Solids ' Dried at 103-105°¢

-~

16
I7
18
19

| Suspended Solids
| Dissolved Solids

Total Kjeldahi Nitrogen

Ammonta Nitrogen

Nitrate.

Nitrite

Suifide

?

Dissolved Oxygen

i Ph-ﬁsphnms, Phosphate
|

Acidiry
Alkaliniry

' Chromium (hexavalent, trivalent)

Copper

Zine

Dried at 103-105%¢C
Dried at 180°C. 103-105°¢C
Kjeldahl Method

i Distillation, Titrimerric Method, Direct Nesslerization

: Method

Cadmium Reduction Method

Colodmetric Method

Todometric Method

Azide Modification, Membrane Electrode Method

Stannous Chloride Method

Titration Method
Titration Method

Colonmetric Method

Bathocuproine and Direct Asprration-AAS Method

Dithizone and Direct Aspiration-AAS Method-
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S1FuT | YHATITHaTY | W HATIZH q
21 ; Lead I Dsthizone and Direct Aspiration-AAS Method IJI
22 f Iron l Phenanthroline Method ;'
23 Ilr Manganese II Persulfate Method
24 il Mixed Liquor Volanle Suspended | Dried at 103-105%°C. g gnited at 300750 C
| Solids
:
23 ,I Sludge Volume Index Dred at 103-105{}& Volumerric Method
26 Settleable Solids . Volumetric Method l'
27 Turbidity Nephelomeiric Method |
28 Conductivity Laboratory Method ii
29 Total Hardness EDTA Titrimetric Method |
30 Chloride Argentometric Method 5!
31 Sulfate Turbidimetric and NephelémetricMethod
32 Sulfite lodometric Method
33 Silica Molvbdosilicate Method
34 Chlerine (Residuaj) lodometric and DPD ColorimetricMethod
35 Cyanide Dastillation, Colorimetric Method
36 Fluoride SPADNS Method
37 Fonnaldeh}'de Colonmetric Method
38 Phenois Direct Photometric Method
39 Organic Nitrogen Kjeldah] Method
40 Calcium Hardness EDTA Titrimetric Method
41 Carbon Dioxide Titnimetric Method
42 Salinity Electrical Conductivity Method
43 Volatile Solids & Fixed Solids Ignited at 500+50°C
44 Chromium | Drrect Aspiration- AAS Method

/R UN 45
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45 | Carbenate and Non-Carbonate Titnmetrnic Methed :
Hardness j

46 Magnesium Hardness Calculation Method L
47 ": Permanganate Value : Titrimetnc Method
48 ; Volanle Suspended Solids Ignited at 500250°C
49 Mixed Liguor Suspendad Solids Dried a1 103-105°C
50 Temperature Certified Thermometer i
31 Arsenic Hydnde Generation, AAS-Method |
52 Aluminum Direct Aspiration, AAS-Method II
53 Banum Direct Aspiration, AAS-Method I
54 Boron Direct Aspiration, AAS-Method I
55 Bismuth Direct Aspiration, AAS-Method
56 Cadmium Direct Aspiration, AAS-Method
57 Calcium Direct Aspiration, AAS-Method
58 Cobalt Direct Aspiration, AAS-Method f
59 Magnesium Direct Aspiration, AAS-Method il
60 Mercury Cold Vapor Technique, AAS-Method ;
61 Nicke] Direct Aspiration, AAS-Method
62 Potassium Direct Aspiration, AAS-Method
63 Selenium Hydride Generation, AAS-Method
64 Silver Direct Aspiration, AAS-Method
63 Sodium Direct Aspiration, AAS-Method r
66 Strontium Direct Aspiration, AAS-Method |
67 Tin Direct Aspiration, AAS-Method i
68 Gold Direct Aspiration, AAS-Method |
65 Total Bacteria Standard Plate Count Method Jl

-4
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A U Iz YUATIINaNY | T TP

II 70 - Loltform Bacteria [| MPN-Method " J!
7l | E.Coli Bacteria [ MPN-Method {

72| Fecal Coliform Bacieria | MPN-Method ,

Surfactant

Colorimetric Method

: &t -="-.; Ed
HIANAEINGN¥La14 (Leachahle)

Sodium

dreud vHamsHaiy I INTIEH
| ] ! Chromium Rotary Agitator, AAS-Method
| 2 Arsenic Rotary Agitator, AAS-Method
| 3 I’ Barium I Rotary Agitator, AAS-Method
if 4 Lead Rotary Agitator, AAS-Method
| 3 Cadrmium Rotary Agitator, AAS-Method
6 Mercury Rotary Agitator, AAS-Method
7 Selenium Rotary Agitator, AAS-Method
8 Silver Rotary Agitator, AAS-Method
9 Aluminum Rotary Agitator, AAS-Method
10 Calcium Rotary Agitator, AAS-Method
S B Cobalt Rotary Agitator, AAS-Method
12 Copper Rotary Agitator, AAS-Method
13 Magnesium Rotary Agitator, AAS-Method
i4 Nickel Rotary Agitator, AAS-Method
15 Potassium Rotary Agitator, AAS-Method
| 16 Rotary Agitator, AAS-Method




5.
S ¥HATITUATY : B UNTIH _
17 Strontium ' Rotary Agitator, AAS-Method |
i3 Tin - Rotary Agitator, AAS-Method '
19 Zinc Rotary Agitator, AAS-Method ,I
GLGARTARLE
1. Standard Methods for the Examination of Water and Wastewater, APHA, AWWA WEF, 167
Ed., 1995
2. glleTinsiehindy aunIrnsdunadouuraizme g Ruvia i 3 e 2540
3. UIETMANSINTNRAMIMATIL RTUR 6 (W.e1, 2540) Baa ﬂ‘|ﬁﬁ1%’ﬂfﬂiqﬂﬁqﬂﬂ?ﬁﬁﬂﬁiﬂﬁuﬁi
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