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u3¥n gudliasieildl d1in Ay
WATER ANALYSIS CENTER COMPANY LIMITED ilaC=MRA v
1/94 My 5 M. ATN 0. VU 9. WasrATADYSYY 13210 : —— ¥

1/94 Moo 5, T.Kanham, A.U-Thai, Ayutthaya 13210, Thailand
Taf : 035-226-383 , 035-300-593 Fax : 035-800-594

AT MCTTTILANN
Tla s

TESTING
Sy
Page 30f 3
Customer Name :u3B% Taig agiivin (UssineiIng) 31
Address (AUGAAWNSTUTTIUS LA 45/1 mjv’i 9 nuulsaus diuasy dunegvis JaniawssuasAioysyi 13120
Contact IAMUITHIN Phone :035-226730-3 #223,065-9379974  E mail :safety01@kosei.co.th
Samply Type 1 Waste water Sampie Site# : v T aglun (Us=wrng) $fa - Sampling Method# : Grab
Sampling Date# : 17/05/2021 Sampling By# : JATUMET (»-190-2-7586) Recsive Date 1 17/05/2021
Analysis Date . 17-24/05/2021 Report Date  : 24/05/2021 Report No. : R 3128/64
Parameter Unit Method WC 4145/84 WC 4148/84 Standard *
dgnowdi sy this  Jhidmdeonsnscunirtin
Free Ammonia mg/L as NH, Calculation <0,10% 0.93 # <50
Nitrata mg/L as NO>™ Brucine 0.27¢ 0.70 # -
Copper mg/L as Cu In-house meihod : TM 040 0.26 < 0.05 < 2.0
Nickel mg/L as Ni In-house method : TM 040 <0.10 < (.10 < 1.0
Total Chromium mg/L as Cr In-house method : TM™ 040 < 0.05 < 0.05 ]
Zinc mg/l as Zn In-house method : TM 040 0.18 0.06 <50
Sample Charactsrization Observation y1fuilnznau ymguinznan

Rsmrk 2 In-house melhod : TM 020 based on Standard Malhods for the Examination of Water and Wastewaler, APHA, AWWA & WEF, 23' ad, 2017,part 5520 D
In-house melhod : TM 023 based on Standard Mathods for tha Examination of Water and Wastewaler, APHA, AWWA & WEF, 237 ad. 2017, part 4500-N oy B,4500-NH, C
In-housa mathad : TM 040 basad an Metheds for tha E: on of Waler and Wastewater, APHA, AWWA & WEF, 23~ 8d,,2017, part 31118
In-house mathod : TM 014 basad on Standard Mathads for the Examination of Water and Wastewater, APHA, AWWA & WEF, 23" ad.,2017, part 5220 C
in-house mathod : TM 016 basad on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 234 ad,,2017, part 2540 D
In-housa method : TM 017 besed on Standard Mathods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 234 8d.,2017, pert 2540 C
In-houss method : TM 041 based on Standard Msthods for tha Examination of Watar and Wastewatar, APHA, AWWA & WEF, 237 8d, 2017, part 4500-OG, 5210 B
Limit of Quartitation ; LOQ (BOD=4 mg/L, COD=40 mg/L, SS=10 mg/L, TDS=50 mg/., Oil & Graase=2 mg/L, TKN=5 mg/L as N, Cu=0.05 mg/L as Cu, b
mpiL as Ni, Cr=0.05 ma/L as Cr, Zn=0.05 mg/l as Zn, )
' 1I’}u:si-da the scape of ISOAEC 17025

iugatnsm Tiane atudl 112556 day nmaldeniiifueosTsenunaludugaimntiuTsaus @ysuy)

o ﬂﬁ‘@"‘%’“ I
FugeToe” o

Laboratory Staff = Approvad Dy

{Miss. Warapom Wanviset)
Chemist General Manager

1-190-9-6762 7-190-A-4128

The results refate only ta the items lested. Test report shall not be reproduced except in full, without written approvai of the laboratory
FO.LAB 7.8.1/1 TN MKADYIMAHDD uflueTofl 0, FuAlvdu1Y : 1 u.m. 2562 win 11



18 guitiasishli $aa L,

WATER ANALYSIS CENTER COMPANY LIMITED i‘m& LABOR S O s P

194w 3 &, Frwss 0. il 3. MsruATSagsT 13210 ;@m’f/—_—;‘j\? B0

1/94 Moo 5, T.Kanham, A.U-Thai, Ayutthaya 13210, Thailand el ™

Tel : 036-226-383, 035-800-583 Fax : 035-800-564 YESTING

ANALYSIS REPORT
Page 2 of 3
Customer Name : uaxdn Taug aguin (Usenetlne) 976n
Address #ugad mnTsulsaus aud 451 vy 9 nuulsaus dwasy dwnagvis faianssunsdioysan 13120
Contact (AMITHIE Phone ;035-226730-3 #223,065-9379974  E mall :safety01@kosei.co.th
Samply Type Waste water Sample Site# ; uisy T aalidu (Usandny) 4is - Sampling Method# . Grab
Sampling Date# : 17/05/2021 Sampling By# : JATUMET (>-190-2-7586) Recsive Date : 17/05/2021
Analysis Date | 17-24/05/2021 Report Date  : 24/05/2021 Report No. ;R 3128/64
Parameter Unit Method CWC4MSEB4  WC 4148784 Standard *
dudoueivseuy thiia  dniduméesanannssutaine

oH . Electromelric 8.36 2 7327 8.5-9.0
Conductivity umpos/cm Conductivity Meter 724 # 1143 % ”
Temperature Y Thermometer 31 3 # < 40
BOD mg/t In-house method: TM 041 43¢ 49 s500
cOD mo/L. In-house methad: TM 014 118 162 s 750
Total Suspended Solid mgiL In-nouse methcd: TM 015 65 40 s 200
Total Dissolved Solid mg/L In-nouse method: TM 017 580 766 < 3000
Oil & Grease mgiL in-house Method : TM 020 <? <?2 < 10.0
Total Kjeldah) Nitrogen mgil as N In-house methad : TV 023 <5 7 <100
Sample Characterization Observation w1udlaznou vyuilaznan

Remark :in-house method : TM 020 based on Standard Mathods for the Examination of Walsr and Wastewster, APHA, AWWA & WEF, 23+ ad, 2017 part 5520 D
In-house method : TM 023 based on Slandard Mathods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 23" 8d,,2017, parl 4500-Nog B,4500-NH. C

In-housa method : TM 040 based on Standerd Methods for the Examination of Water and Wasteweter, APHA, AWWA & WEF, 23" od.,2017, part 3111 B

In-housa mathod : TM 014 based on Standard Mathods for tha Examination of Weter and Wastewator, APHA, AWWA & WEF, 23 od, 2017, part 5220 C

In-house method : TM 016 basad on Standard Mathods for the Examination of Waler and Wastewater, APHA, AWWA & WEF, 23+ ed, 2017, part 2540 D

In-housa method : TM 017 based on Slandard Mathods for the Examination of Watec and Waslewater, APHA, AWWA & WEF, 23 od,, 2017, part 2540 C

In-house method : TM 041 basaed on Standard Methods for the Examination ofWaiér and Wastewater, APHA, AWWA & WEF, 23 o4.,2017, part 450
Limit of Quantitation ; LOQ (BOD=4 my/L, COD=40 mg/L, S5=10 mg/L, "l'DS=50 ma/L, Oll & Grease=2 mg/L, TKN=5 mg/L as N, Cu=0.05 iy
mg/L. as Ni, Cr=0.95 mgiL. as Cr, Zn=0.05 mg/L. a6 Zn, )
# It is outside tha scope of (SONEC 17025

* FrofilszmruasibugadiniuTiqus afufl 12558 Moo maldonBiAtva Tanunyusuandmn s Tious (oysun)

WM-
P

The resulis relate only to the items lested. Test repart shall not be reproduced except in full, without written approval of the laboratory
FO.LAB 7.8.1/1 1189 UHANIIYIRSAY uMonded 0, Suiedv s : 1 u.p. 2562 win 14

Approved By

M

1-190-n-4128




U3¥n AuiiiaTisids dafn
WATER ANALYSIS CENTER COMPANY LIMITED

1/94 Wy 5 R. FIUMIL 2, QAL I, WSEUATABaYsY 13210
1/94 Moo S, T.Kanham, A.U-Thai, Ayutthaya 13210, Thailand
Tel : 035-226-353 , 035-800-593 Fax : 035-300-584

ANALYSIS REPORT

Page 1 of 2
Customer Name :u58n 153usBusisindyaianuauiun 3fin
Address AT 79 W) 9 sinuapy awnagvin SunianszuasAFoyse 13210
Contact TAMINNY Phone :035-330-000-8 E.mail ;envi_rojana@hotmail.com
Samply Type  : Waste water Sample Site# : 13 T agiily (JszndIne) $7im - Sampling Method# : Grab
Sampling Date# : 18/03/2021 Sampling By# : MANOP (2-190-2-7585) Receive Date : 18/03/2021
Analysis Date  : 18-26/03/2021 ReportDate : 31/03/2021‘ - Report No. : R 1735/64
Parameter Unit Method WC 2208/64 WC 2209/64 wS‘tandard *
Manhole 1 (09.56 w.) Manhole 2 (10.07 w.)
pH : Electrometric 7.30% 7.37* 5.5-9.0
Temperature < Thermometer 31 354 <40
BOD mg/L In-hause method: TM 041 136 29 <500
cOoD mg/L in-house method: T™ 014 245 = 61 <750
Total Suspended Solid mg/L In-house method: TPk 016 56 : 20 < 200
Total Dissolved Solid mg/L In-house method: TM 017 388 412 < 3000
Oil & Grease maiL In-house Method : TM 020 5 <2 < 10.0
Total Kjeldahi Nitrogen mg/L as N In-house method : TM 023 55 9 < 100
Sample Characterization Observation quiin=nau Juiinznau

Rsmark <In-hcuse method : TM 020 based on Standard Mathods for the Examination of Water and Wastewater. APHA, AWWA & WEF, 23 ed, 2017 part 5520 D

in-house method : TM 023 based on Standard Methods for the Exasfination of Water and Wastewater: KPHA, AWWAR WEF, 23% 6d. 2017, parl 4500-Nag ,4500-NHs C

fn-house method : TM 014 basad on Standard Methods for the Exdnination of Water and Wastewaler, APHA, A\ 73 WEF, 234 ad.,2017, part 5220 C
In-housa mathod * TM 016 based on th forthe £ of Water and 'NMM.A?_HAMA& WEF, 230 od. 2017, part 2540 D

In-house method : TM 017 based on wwm the Examinaiion cf Water and Waimlar APHA, AWWA & WEF, 239 ad., 2017, part 2540 C
I"H‘wima method : TM 041 based onS ¢ M for the E:

of Water and Wastewater, APHA, AWWA & WEF, 23 8d.,2017, part t&ﬂ:}i}ﬁ,ﬂw 8-

:LOQ (BODa4mp. COD=40 mg/L, SS=10 mgiL. TDS=50 mgq_. Oil & Grease=2 mg/l., TKN=5 mg/L as N, )
scope of ISONEC $#7025

ltnmunwumwﬁm atudt 172550 doe msilitsmi e ey lusmge e Tsae (aysen)

/g{ *\ﬁ_\ﬂ@ .

Laboratory Staff

" (Miss. Orawan SrrtaD - (Mr

Chemist

1-180-2-6766

1-180-~4128

The results relate only to the tems tested

. Test rmport shall not be reproduced except in full, without written approval of the laboratory
FO.LAB 7.8.1/1 sngonusiansnaday

d=_-

wilurdoit 0, 5uiiedutd : 1 u.n. 2562 win 11



v guiiiasisiida 91An
WATER ANALYSIS CENTER COMPANY LIMITED

1734 wy 5 A, mMuvu B, gvit 3. wasupsmlaygsun 13210
1/34 Moo 5, T.Kanham, A.U-Thaj, Ayutthaya 13210, Thalland
Tal : 035-226-383 035-80J-593 Fax : 035-800-594

TESTING
—No.0o29
ANALYSIS REPORT
Page 2 of 2
Customer Name U5 Ts3usduddiassawumaniun 31fn
Address auf 79w 9 sinuasy snagviu SenanszuasA3aysen 13210
Contact AU Phone :035-330-000-8 E.mail < envi_rojana@hotmail.com
Samply Type  : Waste water Sample Site#  : v%n Taud agliiu (Jsundlng) 7 - Sampling Method# - Grab
Sampling Date# : 18/03/2021 Sampling By# : MANOP (2-190-3-7585) Receive Date : 18/03/2021
Analysis Date  : 18-26/03/2021 Report Date 31)’03;’2021‘ .. Report No. : R 1735/64
Parameter Unit Method” * WC 2208/64 wc2004  Standard *
Manhole 1 (09.56 w.) Manhole 2 (10.07 u.)
Arsenic mglL as As Continuous Hydride Generalion/AAS _ 0.0020 # < 0.25
Barium ma/L as Ba Direct Nitrous Oxide- Acstylene fame = <0.10* <10
Cadmium mg/L as Cd In-house method : TM 040 = <(0.02* < 0.03
Chromiumn (Hexavalent) mg/L as Cr* Colorimetric - 0.01* < 0.25
Copper mg/L as Cu In-house method : TM 040 - 0.06 <20
Lead mgiL as Pb In-house method : TM 040 - < 0.10 <0.2
Mercury mgiL as Hg Coid-Vapor/ AAS > < 0.0005* < 0.005
Manganese mg/l as Mn in-house method : TM 040 - < 0.05 <50
Nickel mg/L as Ni In-house method : TM 040 * < 0.10 < 1.0
Seienium mg/L as Se tn-house Method : TM 038 - < 0.005 <0.02
Zinc mg/L as Zn in-house method : TM 040 - 0.11 s 5.0
Sample Characterization :  Observation h fulin=nau qjuiinznau

Remari :n-house method : TM 020 based on SW\QI# Matheds for the Examination of Water and W#walar. AFMA AWWA & WEF, 234 ed, 2017, part 5520 D

In-house method : TM 023 basad on Standerd Mathods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 23'4 od., 2017, part 4500-Noy B,4500-NH. C
In-house methad : TM 014 based of¥ Standard Methods ‘or the Examination of Water and Wastewater, APHA, AWWA & WEF, 234 ed. 2017, part 5220 C
In-house method : TM 016 basad oA Standard Methods for the Emmnan of Wa@;ll\d Wastewatsr, APHA, AWWA & WEF, 23' agd. 2017, part 2540 D
In-house mathod : TM 017 basad on Standard Methods for tha Examinaltion of Water and Wastewater, APHA, AWWA & WEF, 23+ ad.,2017, part 2540 C
In-house method : TM 041 based on Standard Mathods for the ..:-rxwﬁm of Water and Wastewater, APHA, AWWA & WEF, 237 ad. 2017, p..rt,ﬁﬂ& . :
Limit of Quantitation ; LOQ (BOD=4 mg/L, COD=40 mg/L, si WL, m-sn mg/L, Oil & Grease=2 mg/L, TKN=5 mg}lﬂ,} A \/"'""— S
|t Is outside tha scope of ISDAEC 17025 g -

* Fredolssmsymauandmns Tsous i ] dm n-smny{ 1l Tsrninin luguga sl Tsaus (Qysw)

-: End Of Report -

Approved By

™M

emis

2-190-3-6766 2-190-n-4128

The results relate only ta the items tested. Test repart shall not be reproduced except in full, without written approval of the laboratory

FO.LAB 7.8.1/1 siua7usamevnaau uFlwndedi 0, Fukiosuls : 1 u.0. 2562 min 171



U3 Auiliasehin 41fin S, =
WATER ANALYSIS CENTER COMPANY LIMITED ﬂac_i;?@A

AR oy v s
R e o i, N WA

1794wy 5 n. AUMW D. Qi 3. wszuAwoysun 13210 %d” .;"_‘::\_‘“-\3

1/94 Moo 5, T.Kanham, A.U-Thai, Ayutthaya 13210, Thailand “r

Tel : 035-226-383 , 035-800-593 Fax : 035-800-594

TESTING
— No.0029
Page 1 of 2
Customer Name :u35n 153uzdusidinduauuiuaniug 316
Address 8l 79w 9 duasy dunagiy Javiawszunsd3aysun 13210
Contact AUINnY Phone :035-330-000-8 E.mail ;envi_rojana@hotmail.com
Samply Type  : Waste water Sample Slte#  : u34n Taud aaily (Uszneitny) S1id - Sampling Method# : Grab
Sampling Date# : 21/04/2021 Sampling By# : MANOP (1-190-3-7585) Recelve Date :21/04/2021
Analysis Date  : 21-28/04/2021 Report Date  : 30/04/2021 Report No. . R 2450/64
Parameter Unit Method WC 3203/84 WG 3204/64 Standard *
Manhole 1 (11.06 ) Manhole 2 (11.12 w.)

pH Electrometric 747 7.27¢ 5.5-9.0
Temperature °C Thermometer 324 340 s 40
BOD mg/L In-house method: TM 041 67 5 <500
COD mgit. In-house method: TM 014 124 <40 <750
Total Suspended Solid mg/L In-house method: TM 016 26 <10 < 200
Total Dissoived Solid mg/L In-house method: TM 017 286 350 < 3000
Oil & Grease mg/L In-house Method : TM 020 <? <?2 < 10.0
Total Kjeldahi Nitrogen mglL as N In-house method : TM 023 36 <5 < 100
Sample Characterization Observation fudlacnoau &

Remarl :n-house method :

In-house method
In-house method
in-houss melhod
In-house method

In-house mathod

Limtt of Quantitation ; LOQ (30D=4 mg/L, COD=40 mg/L, 8S=10 mgIL.':TDS=50 mg/L, Ol & Grease=2 mpiL, TKN=5 mg/L as N, )
? |Lis outslde the scope of ISO/IEC 17025
 gudalszmeussdugnamn s Tsour adud 172559 de nindfuiiituei e s ludngn o TuTieus (ogou)

: TM 020 based on Standard Methods for the Examination of Water and Wastewatsr, APHA, AWWA & WEF, 234 ad, 2017,part 5520 D
:T™ 023 basad on Standard Melhods for the Examinalion of Water and Waslewalar, APHA, AWWA & WEF, 23 od. 2017, part 4500-Nog B,4500-NH. C
: TM 014 based an Standard Methods for the Examinallon of Waler and Wastowaler, APHA, AWWA & WEF, 23" ad.,2017, parl 5220 C
: TM 016 based on Standard Mathods for the Examinalion of Water and Wastewater, APHA, AWWA & WEF, 231 ad,,2017, parl 2540 D
:TM D17 based un’%landa(d Methods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 231 5d..2017, parl 2540 C
: TM 041 based on Standard Methods far the Examinatlon of Water and Wastewaler, APHA, AWWA & WEF, 23 od. 2011

Approved By

(Mrs

Chemist

General Manager

1-190-2-6762 1-190-n4128

The resulls relale only to the ilems tested. Test report shall not be reproduced except in full, without written approval of the laboratory
FO.LAB 7.8.1/1 $nw91uKanIsnarau nilundedl 0, Fudtioriula : 1 u.n. 2562 min 11



v fudiiaseiin $1dn S8,
WATER ANALYSIS CENTER COMPANY LIMITED JlacMRA

| Ao romy accsiinapos

194wl § n. Arumu a. PAu 9. wizuriroynun 13210 Bl
1/94 Moo 5, T.Kanham, A.U-Thai, Ayutthaya 13210, Thalland
Tel : 035-226-383 , 035-800-593 Fax : 035-800-594
TESTING
—Ng.0029
ANALYSIS REPORT
Page 2 of 2
Customer Name 138w Tsausduddimdvanuiuaniug 31ha
Address HAfl 79 wy 9 fituasy Sunagyin Jaudianscunslagsun 13210
Contact Ay Phone :035-330-000-8 E.mail :envi_rojana@hotmail.com
Samply Type  : Waste water Sample Site# : vt T agfliin (Us=indInu) $7d0 - Sampling Method# : Grab
Sampling Date# : 21/04/2021 Sampling By# : MANOP (2-190-3-7585) Recelve Date :21/04/2021
Analysie Date  : 21-28/04/2021 Report Date  : 30/04/2021 Report No. : R 2450/64
Parameter Unit Method WC 3203/84 WC 3204/84 Standard *
Manhole 1 (11.06 w.) Manhole 2 (11.12 u.}
Nickel mg/L as Ni In-house method : TM 040 - < 0.10 <1.0
Sample Characterization Observation ufimznau b
A -
Rmrk 2in-house method : TM 020 based on Standard Methods for the Examinatlon of Water and Wi E . APHA, AWWA & WEF, 234 od, 2017,part 5520 D

in-house mathod : TM 023 based on Standard Mathods for tha Examination of Waler and Wastewalar, APHA, AWWA & WEF, 234 8d.,2017, part 4500-Noq B,4500-NH, C

in-house mathod : TM 014 based on'Standard Methods for tha Examination of Water and Waslewater, APHA, AWWA & WEF, 23 od.,2017, part 5220 C

In-house method : TM 016 based uﬁ Standard Malhods for the E i ofWatal_i.md Wast , APHA, AWWA & WEF, 231 od,,2017, part 2540 D
In-house method : TM 017 busodu(l‘slwuiltd A for tha E oan(g; and Wast , APHA, AWWA & WEF, 23+ od. 2017, parl 2540 C
lnhwumomod'mﬂdthMW hods for ha Exami of Water and Wi , APHA, AWWA & WEF, 234 od., 2017, part 4500-0G, 5210 B
Limit of Quantitation ; LOQ (BOD=4 mg/L; COD»40 mg/L, Ssxlg‘nwl. 50 mg/L, OH & Greaso=2 mgA, TKN=5 mg as N, )
#1115 outside the scoge of ISOMEC 17025 1.—}’
* Indaenmusatiugndwinsmutioue athid 172559 Jov mrnlda o Ty Tudrugm twa e Trous (ogsm)
T — - End Of Report -~

Approved By

M

Chemist

1-190-9-6762 2-190-n4128

The resuits relate only to the items tested

. Test repart shall not be reproduced except in full, without wrillen approval of the laboratory
FO.LAB 7.8.1/1 y1enunanisnnsan
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MESSRS. :  KOSEI ALUMINUM (FHAILAND) CO.,LTD.

PROJECT : ROJANA IE./AYUTHAYA

TITLE : MOIFOR MODIFY WASTEWATER TREATMENT PLANT NO. A
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(2) Alkaline rinse continuous waste 28.8  au.u./7U

(3) Design




3)

=he

1.5 QMAaNE0E (Characteristics) 2a9Idanaudnszuuinia o

pH 6~ 9,SS < 250 mg/L, Pb < 0.2 mg/L
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pH 55~ 9,SS < 200mg/L,Pb < 0.2 mg/L
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JOB. / EST. NO. - P72101021
REV. : 0
MOI DOCUMENT PROJECT - Improvement WWTp
ISSUED DATE ;30 April 2021
TITLE: WASTEWATER TREATMENT PLANT
CONTENTS

I. General
A) Basic of Design
B) Equipment to be delivered
C) Operation Mode
D) Utility
E) Code and Standard
F) Term of Delivery
G) Scope of Estimate
H) Out of Scope
1) Acceptance Inspection and Handover
J) Guarantee
K) Disclaimer

L) Language

1. Specification
A) Civil Work
B) Main Equipment
C) Piping Work
D) Electric Work
E) Installation Work
F) Painting Work
G) Transportation Work
H) Analysis Work

I) Test Run
J) Attachment

1. System Calculation
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IV. Chemical Consumption



GOSHU KOHSAN CO., LTD. DOC. NO. . BDS-P72101021-Cig 001 |
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ISSUED DATE ;30 April 2021
TITLE: WASTEWATER TREATMENT PLANT
GENERAL

This specification covers design, procument, manufacturing, fabrication, inspection, shop test, painting,

transportation to site, installation, piping, cabling and test operation of wastewater treatment plant for

Kosei Aluminium (Thailand) Co., Ltd. for Improvement WWTP project at Rojana Industrial Park, Ayutthaya.

This wastewater treatment plant is provided for the treatment of wastewater in factory and consisted of

Chemical treatment, Filtration and Sludge dewatering systems to met the effluent quality requirement

for discharge.
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TITLE: WASTEWATER TREATMENT PLANT
BASIC OF DESIGN
A. Design
1. Inlet Wastewater Quantity & Quality
1.1 Quantity
1.1.1 Acid continuous waste line
- Conversion coating waste = 3.6 m3/d
- Acid rinse continuous waste = 28.8 ma/d
1.1.2 Alikaline continuous waste line
- Degreasing rinse continuous waste = 28.8 mald
- Alkaline rinse continuous waste = 28.8 ma/d
Total flow = 9 m’/d
Design 4 m’/h x 2 Line
1.2 Quality
Acid cont. waste line Alkaline cont. waste line
ltem (Cutlet Acid cont. wastewater tank) | (Outlet Alk. cont. wastewater tank) Design
Sampling on 04 Feb 2021 Sampling on 04 Feb 2021
pH 6.2 8.8 6-9
DS (mg/L) 148 802 <800
SS (mg/L) 53 72 <250
COoD (mg/L) <30 150 <250
BOD (mg/L) 2 21 <100
0&G (mg/L) <1.0 17 <20
Zn (mg/L) <0.30 <0.30 <0.5
Cr (mg/L) <0.10 <0.10 <0.1
Pb (mg/L) <0.05 . < 0.05 <0.2
Ni (mg/L) <0.30 / s'\"" ‘F"ﬂ“"‘“‘*d <0.30

TyseeduIgNADY
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TITLE: WASTEWATER TREATMENT PLANT
2. Treated Wastewater Quantity & Quality
2.1 Quantity
- Treated water 8 ma/h
2.2 Quality
Rojana Industrail Park
ltem
Standard
pH 55-9
TDS (mg/L) <3000
S8 (mg/L) <200
COD (mg/L) <750
BOD (mg/L) < 500
0&G (mg/L) <10
Zn (mg/L) <5
Cr (mg/L) <1
Pb (mgiL) <0.2
Ni (mg/L) <1
B. Equipment to be Delivered
a. Chemical Treatment Plant i set
b. Filtration system 1 set
c. Sludge Dewatering system 1 set

d. All Necessary Equipments and Apparatus.

C. Operation Mode

Mode

e ——

/:\' 0 ‘r}"‘HJ (s '"1 ,’“l“
4“”“ ‘_ -'

\/_.f

Semi-Auto Operation

fusosdhngndes
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TITLE: WASTEWATER TREATMENT PLANT
D. Utility Requirements
1. Electric
Power 380V, 39, 50 Hz x kW, 4W + 1E
Control 220V, 1¢

2. Factory Water

E. Code and Standard
JIS, TIS, GKC's and MFR’s

F. Term of Delivery

3 months after your order.

G. Scope of Estimate

5m’/hx 2 bar (kgf/ cmz)

From suction of rawwaste pump to outlet header of discharge pump, All necessary equipment

and apparatus refer to.
1.EstimateNo.P72101021
2. Drawing
- Flow sheet No. P72101021
- Layout No. P72101021

H. Out of Scope

1. Engineering work for civil and architecture.

2. All civil and architecture work, such as foundation, tanks, basins, pits, housing, roofs, shelters

hand rail, lighting groucling, lighting protection receptacle, etc.

3. corrosion proof fining / coating for all civil works.

4. Main power supply to the plant.

5. Inlet / outlet piping to / from the plant.

6. Drain outlet piping from the plant to drain pit / discharge.

7. Temporary facility for construction.

a0 (Us:jny=2
—— My
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I. Acceptance Inspection and Handover
After the finish of construction, test run for equipments and system are done (under
the witness of customer). ‘Acceptance Inspection and Handover’ are done at the point of the

satisfaction of guaranteed values, which customer and GKC have confirmed.

If total system performance can not be checked at the completion of construction in such cases
that,

(A) There is no actual wastewater, or

(B) Wastewater quantity and quality do not meet (Design Number) which customer and GKC have
agreed.

‘Acceptance Inspection and Handover' are done as follows.
(a) In case that there is no actual wastewater,

‘Acceptance Inspection and Handover' are done by test as Mechanical Completion or with
using Industrial water only.

(b) In case that wastewater quantity and quality do not meet (Design Number) which customer
and GKC have agreed,

‘Acceptance Inspection and Handover' are done by test with using wastewater at the
completion of construction.

In such cases, when wastewater quantity and quality will have met (Design Number) at a later date,

the guaranteed values will be confirmed though the test using the wastewater with the customer's cost.

J. Guarantee

Within twelve (12) months after the date of plant acceptance, in case of any trouble proved
be due to defective design and/ or manufacturing, a prompt repair or replacement
of the equipment shall be made free of charge.
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TITLE: WASTEWATER TREATMENT PLANT

e}
K. Disclaimer

1. Damage resulting from difference or change of water quaility and volume apart from that stated
in the design conditions which approved and/or accepted by the customer.

2. Damage resulting from misoperating & handling.

3. Natural consumption, deterioration with age or wear of components and expendable
supplies due to use of the system.

4. Reduction in performance or malfunction resulting from improper operation or maintenance
performed.

5. Event of force majeure, such as natural disaster, war, riot, insurgency and labor dispute.

6. Damage resulting from a cause that has not been scientifically explained or generally
known at the time of contract execution.

7. Secondary damage.

8. Damage caused by a any party other than GKC.
9. Pandemic issues.

L. Language

The official language in all engineering documents and drawings shall be English.
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BASIC WORKING CONDITION & PROCEDURE

1. All steel structure surface condition before epoxy coating & painting.
Refer method.
- SSPC-SP-2, St 2 Hand Tool Cleaning
Surface preparation that uses non-power handheld tools to clean a steel surface. Hand tool
cleaning is intended to remove all loose mill scale, rust, paint and other contaminants that may be
detrimental to a coating application.

- Non Sand Blasting

2. Galvanized piping
- Not spool piping.
- SGP - W (BS - M) weld pipe, galvanized point part.

- Welding joint part at site and welding point are covered by zinc galvanized liquid coating.

3. Finishing & pipe rack supports.

- Color paint or epoxy coating.

4. Bolt & Nut, U-Bolt, Anchor Bolt

- Galvanized materials.

5. Joint of steel pipes.
5.1 Water line
- Flange joint (max length 6 m/pc)
5.2 Airline

- Screw or welding joint

6. Welding point & line inspection
- Visual check.
- Without X-ray.

SusevduuInndng
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EQUIPMENT SPECIFICATION

A. Civil Work
A-1 Concrete Work
1. Acid batch wastewater tank (Existing) 1 set
1) Tank
Capacity ; 10 m3
Type : Rectangular, Concrete made
2) Inner Acid & Alkaline proof coating

2. Acid continuous wastewater tank (Existing) 1 set
1) Tank
Capacity : 5 m3
Type : Rectangular,  Concrete made

2) Inner Acid & Alkaline proof coating

3. Alkaline batch wastewater tank (Existing) 1 set
1) Tank
. 3
Capacity ~ 10 m
Type : Rectangular, Concrete made

2) Inner Acid & Aikaline proof coating

4. Alkaline continuous wastewater tank (Existing) 1 set
1) Tank
Capacity : 5 m3
Type : Rectangular, Concrete made

2) Inner Acid & Alkaline proof coating
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A-2 Accessories for A-1 Concrete Work

1. Acid batch wastewater tank

Accessories

2. Acid continuous wastewater tank

Accessories

3. Alkaline batch wastewater tank

Accessories

4. Alkaline continuous wastewater tank

Accessories

B. Main Equipment
B-1 Equipment
1. pH Control tank no.1,2
1) Tank
Capacity
Type
Size

2) Accessories

Air mixing unit

Level control

Air mixing unit

Level control

Air mixing unit

Level control

Air mixing unit

Level control

2 sets
2 m3
Rectangular, FRP made
1000 mmL x 1200 mmW x 1800mmH
Flow Control Tank (FRP made)
Agitator (132 rpm x 0.2 kW)
pH Indicator & Controller

Overflow Device

Susosduuiandos
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2. Flocculation tank no.1, 2 2 sets
1) Tank
3
Capacity 0.5 m
Type Rectangular, FRP made

2) Accessories

3. Sedimentation tank no.1 (Existing)
1) Tank
Type
Size
2) Inner Epoxy Coating

3) Accessoreis

4. Sedimentation tank no.2 (Existing)
1) Tank
Type
Size
2) Inner Epoxy Coating

3) Accessoreis

5. Holding tank (Existing)
1) Tank
Capacity

Type
2) Accessories

Agitator (41.4 rpm x 0.2 kW)

Qverflow Device

Cylindrical,

1 set

Mild-teel plate made

3000 mmd x 3500 mmH

Driving Unit (0.25 rpm x 0.37 kW) (Existing)

Overflow Device (Existing)

Cylindrical,

1 set

Mild-steel plate made

3000 mmd x 3000 mmH

Driving Unit (0.25 rpm x 0.37 kW) (Existing)

Overflow Device (Existing)

5 m3

Rectangular,

1 set

FRP made

Level switch (Existing)

SuspsduuInnAe
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6. DI/L Filter no.1 (Existing) 1 set
3
Capacity 4 m /h
Type Pressure Type
Kind of Tank Cylindrical, Mild-steel plate made
Size 870 mmd x 1825 mmH

Operation System
Operation Pipe

Operation Valve

Media

Accessories

7. DIL Filter no. 2
Capacity
Type
Kind of Tank
Size
Operation System
Operation Pipe

Operation Valve

Media

Accessories

Automatic

40A x 65A, 20A

Pneumatic Actuator Valve 40A, 65A,
Pneumatic Actuator Valve 20A
Antharcite 200 mmH,
Sand 600 mmH,
Flow Gauge (Existing)

Inner Distributors (Existing)

Pressure Gauge with Cock (Existing)

1 set
4 mafh
Pressure Type
Cylindrical, Mild-steel plate made
870 mmd x 1825 mmH
Automatic
40A x 65A, 20A
Pneumatic Actuator Valve 40A, 65A,

Pneumatic Actuator Valve 20A

Antharcite 200 mmH,
Sand 600 mmH,
Flow Gauge

Inner Distributors

Pressure Gauge with Cock

0d.460
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8. Discharge tank 1 set
1) Tank
3
Capacity 4 m
Type Cylindrical, PE made
Size 1600 mm x 2150 mmH
2) Accessories Level switch
9. Sludge thickener tank (Existing) 1 set
1) Tank
Capacity 8 m3
Type Cylindrical, Mild-steel plate made
Size 2130 mm@ x 2900 mmH

2) Inner Epoxy Coating

10.Filter Press
1) Unit
Capacity
Type
2) Accessories

B-2 Pump & Blower
1. Acid batch wastewater pump (Existing)

Capacity

Type
Motor

2. Acld continuous wastewater pump (kxisting)
Capacity

Type
Motor

1 set

250 L/Cycle

Semi-Automatic

Sludge Feed Pump (Air Diaphragm Pump)
Air Compressor (3.7 kW)

1 set
1 msfh X 10 mH
Centrifugal Pump
380V, 50 Hz, 3 ¢, 0.37 kW

1 set (+1 set for Stand by)
3 m/m x 12 mH

———==Centrifugal Pump

[ ° s)
UHz 36, 1.5 Wey s oadumnnndes
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3. Alkaline batch wastewater pump (Existing) 1 set
3
Capacity 1 m/m x 10 mH
Type Centrifugal Pump
Motor

4, Alkaline continuous wastewater pump (Existing)

Capacity

Type
Motor

5. Filtering Pump (2 Existing + 1 This time work)
Capacity

Type
Motor

6. Discharge and Backwash Pump
Capacity

Type
Motor

7. Sludge transfer pump no.1, 2 (Existing)
Capacity

Type
Motor

8. Mixing Blower
Capacity

Type
Motor

380V, 50 Hz, 3 ¢, 0.37 kKW

1 set (+1 setfor Stand by)
5 m/h x 12 mH

Centrifugal Pump
380V, 50Hz, 3¢, 1.5 kW

2 set (+1 set for Stand by)
5 mJh x 20 mH

Centrifugal Pump
380V, 50 Hz, 3 ¢, 1.5 kW

2 sets
9 m/h x 15 mH
Centrifugal Pump
380V, 50 Hz, 3 ¢, 1.1 kW

2 sets
4 m/h x 10 mH
Centrifugal Pump with Open impeller
380V, 50 Hz, 3 ¢, 0.4 KW

1 set
1.6 m3/min x 4000 mmAg
Three Lobe Type

380V, 50 Hz, 3¢, 2.2 kW

FUTBIFUUIYNADS
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B-3 Chemical Feeding Unit
1. FeCl, Feeding Unit
a) FeCl; tank 1 set
Capacity 500 L
Type Cylindrical, ~ PE made
b) FeCl, feed pump 2 sets
2
Capacity 30 cc/min x 3 kgf/cm
Type Diaphragm Metering Pump
Motor

2. Ca(OH), Feeding Unit

a) Ca(OH), tank
Capacity
Type
Accessories

b) Ca(OH), feed pump
Capacity
Type
Motor

Accessories

3. Kuriflock Feeding Unit
a) Kuriflock tank
Capacity
Type
Accessories
b) Kuriflock feed pump
Capacity

380V, 50 Hz, 3 ¢, 16 W

1 set

2 m3

Cylindrical, PE made
Agitator (41.4 rom x 0.55 kW)

2 sets
1 m/h x 10 mH
Centrifugal Pump

380V, 50 Hz, 3 ¢. 0.75 kW
Inverter

1 set
3

1 m
Cylindrical, PE made
Agitator (132 rpm x 0.2 kW)

2 sets
300 cc/minx 3 kgflcm:
Diaphragm Metering Pump

380V, 50 Hz, 3 ¢, 0.2 KW UTDITUUIQNADS
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C. Piping Work
1. Valve 1 set
1) Kind of Valve | Ball Valve, Butterfly Valve, Check Valve, Globe Valve
Pneumatic Diaphragm Valve, Pneumatic Butterfly Va
2) Material | PVC, Aluminum, Cast Iron, Bronze, Brass
2. Pipe : PVC, UPVC, SGP, SUS-304
D. Electric Work 1 set
1. Control Panel ; Self Standing
2. Cable & Wire : CV, CVWV, VCT, Instrument Cable
E. Installation Work 1 set
F. Painting Work 1 set
G. Transportation Work 1 set
H. Analysis Work 1 set
I. Test Run 1 set
J. Attachment 1 set
Refer to Appendix : Inspections and Testing

27D (USET
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APPENDIX - 01 INSPECTIONS AND TESTING
Equipment Shop Site
1. Vessel (s) GKC -
2. Tank (s) GKC =
3. Valve (s) MFR x
4. Pipe (s) & Flange (s) MFR -
5. Machinery MFR GKC
6. Apparatus (Order made) GKC -
7. Panel (s) GKC -
8. Cable (s) & Wire (s) MFR =
9. Installation - GKC
10. Piping & Cabling - GKC
11. Painting - GKC
12.Test - running - GKC
[Abbreviation]
MFR ; Inspection and Testing by Manufacturer
GKC : Inspection and Testing by Goshu Kohsan Co., Ltd.
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SYSTEM CALCULATION

A Chemical treatment sysiem

1. Acid continuous wastwater tank
- Design Condition
Flow rate, (Q)
Detention time, (D.T)

Required Tank Volume

Select Tank

2. Alkaline continuous wastewater tank
- Design Condition
Flow rate, (Q)
Detention time, (D.T)

Required Tank Volume

Select Tank

= 2.35
= 1
= QxD.T

malh

= 235m3/hx1h

= 2.4
5.0

= 34
= 1
= QxD.T
= 3.4 m3/
= 3.4

5.0

3
m

3
m

m/h

hx1h

3
m

3
m

Fuseadiungnaes
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3. pH Control tank no.1, 2
- Design Condition
3
Flow rate, (Q) = 4 m /h
Detention time, (D.T) = 20 min
Required Tank Volume = QxD.T
= 4 m3/h x 20 min
60 min/h
3
= 1.3 m
Select Tank 2.0 m3
4. Flocculation tank no.1, 2
- Design Condition
Flow rate, (Q) = 4 malh
Detention time, (D.T) = 5 min
Required Tank Volume = QxD.T
= 4 m3/h X 5 min
60 min/h
3
= 0.3 m
Select Tank 0.5 m3

SusoIEUMIRNADY
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5. Sedimentation tank no.1, 2 (Existing)
- Design Condition
3
Flow rate, (Q) = 4 m /h
Linear Velocity, (LV) = 0.7 m/h
Required Surface Area, (A) = Q-+ LV
= 4 m3/h + 0.7 m/h + 0.785
= 727 m
= 2.70 m
Select, Surface Area 3.00 m

Select, Sedimentation tank no.1

Sedimentation tank no.2

6. Holding tank (Existing)
- Design Condition
Flow rate, (Q)
Detention time, (D.T)

Required Tank Volume

Select Tank

3000 mm@ x 3500 mmH
3000 mm@ x 3500 mmH

= 8 m /h
= 30 min
= QxD.T

= 8 m3/h x 30 min

60 min/h

3
= 4.0 m

3
5.0 m

e

e SR )

= eaUl (UStingf s
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B FEiltration system
1. D/L Filter no.1, 2
- Design Condition
Flow rate, (Q) = 4 mh
Linear Velocity, (LV) = 10 m/h
Required Surface Area, (A) = Q= LV

= 4 m3/h + 10 m/h + 0.785

= 0.50 m2
= 0.71 m
Select, Surface Area e 0.85 m
Select, D/L Filter : 850 mm@ x 1825 mmH
2. Discharge tank
- Design Condition
Flow rate, (Q) = 4 ms/h
Detention time, (D.T) = 1 h
Required Tank Volume = QxD.T
= 4m3/hx1h
= 40 p
Select Tank : 4.0 m3
C Sludge Dewatering system
1. Sludge thickener tank
- Sludge from Sedimentation tank no.1, 2
Assumed Sludge Concentration = 500 mg/L
Flow rate, (Q) = 192 md
Dry sludge = 500 mg/L x 192 m%liﬁm__ﬁ'ﬂuﬂgﬂﬁm
= 96 ka/d I
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Sludge volume 1.5% = 96 kg/d
0.015 x 1000 kg/m3
3
= 6 m/d
Detention time, (D.T) = 1 d
Required Tank Volume = QxD.T
= 6m3/dx1d
= 6 m3
Select Tank 8 ma
2. Filter Press
Dry sludge = 96 kg/d
Sludge Volume 25% = 96 kg/d
25%
= 384 kg/d
Assume, SG. of Sludge = 1.1 kg/L

Sludge Volume

Select Filter Press

Operate time

Filter Press Operate

2 Cycle/d

384 kg/d = 1.1 kg/L
349 L/d
250 L/cycle

349 L/d = 250 L/cycle

1.4 Cycle/d

%’Ui@-i??“?lmaﬂﬁﬂ@
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CHEMICAL CONSUMPTION

A Chemical freatment svstem

1. FeCl;46%
- For pH Control tank no.1, 2

Assume dosage = 200 mg/L

Flow Rate, (Q) = 192 m’/d

Operate time = 24 h/d

Chemical Consumption = 200 mg/L x 192 m3/d
= 38 kg/d as 100%
= 835 kg/d as 46%

Specific Gravity = 1.52 kg/L as 46%
= 55 L/d as 46%

Feed Pump Capacity (2 points) = 55 L/d x 1000 cc/L

2 X 24 h/d x 60 min/h

= 19 cc/min
Select Feed Pump : 30 cc/min
Select Tank Volume : 0.5

Detentlon time, (D.T) = 5

o ° £
SPYTOITUUIDNADI
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2. Ca(OH), 10%
- For pH Control tank no.1, 2
Assume dosage = 300 mg/L
3
Flow Rate, (Q) = 192 m /d
Operate time = 24 h/d
Chemical Consumption = 300 mg/L x 192 m3/d
= 58 ka/d as 100%
= 576.0 kg/d as 10%
Specific Gravity = 1.50 kg/L as 10%
= 384 L/d as 10%
Feed Pump Capacity (2 points) = 384 1/d x 1000 cc/L

2 x 24 h/d x 60 min/h

= 133 cc/min
Select Feed Pump : 1 m3/h
Select Tank Volume i 2 ma X 1 set
Detention time, (D.T) = 3

0d.460



GOSHU KOHSAN CO., LTD. DOC. NO. : BDS—P72101021_-'6“3_T‘
JOB. / EST. NO. . P72101021
MOI DOCUMENT e | g RementWre
ISSUED DATE - 30 April 2021
TITLE: WASTEWATER TREATMENT PLANT ]
3. Kuriflock 0.05%
- For Flocculation tank no.1, 2
Assume dosage = 2 mg/L
Flow Rate, (Q) = 192 m’/d
Operate time = 24 h/d
Chemical Consumption = 2mg/L x 192 m3/d
= 0.38 kog/d as 100%
= 768 kg/d as 0.05%
Specific Gravity = 1.00 kg/L as 0.05%
= 768 L/d as 0.05%
Feed Pump Capacity (2 points) = 768 L/d x 1000 cc/L
2 x 24 h/d x 60 min/h
= 267 cc/min
Select Feed Pump 300 cc/min
Select Tank Volume 1 m3 x 1 set
Detention time, (D.T) = 1.3

* Anyhow the exactly chemical consumption are depend on actual wastewater quality.

Calculation is estimation only.
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