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Fig. 31.1 FACTORY LAYOUT of SVILA
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Fig. 3.1.2 PROCESS DIAGRAM of PRODUCTION LINE
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Fig 3.1.3 WATER BALANCE DIAGRAM ( e /day )
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Table 3.1.1 Svila  Quantity of Consumed Water Classified by Source and Use
industry; Textile{Byeing)
Unit; W/ day

Source | Well City River Sub- Recoverd | Total

se Hater Wéter Kater Total Hater

Boiler Feed i09 109 109

Rav Material

¥ashing 1,238 1,239 1,239

Cooling 64 54 54

Air Conditioning 139 159 159

Miécellaheods Y 16 16

Total 1, 587 1,587 1.58?-—

Recoverd Water/Total

Table 3.1.2 Quality of Make-up Water

Lab.No. | Well No. 1] Well No. 2
e e s s
Paramelec Expr, as Unit
Temperature . C 11,8 122
pH: ] _8z2 80
Jron, Fe _mgft <005 <9005
Mangaoese, _ Ma e <0051 <008
“Total bardness aH 1 9.1 114
Alalinity e dmmotd } 270 3L
Chloride_ a ot |30 L
_Evaporated residue 1 meA 2001 260
Electric conductvity puSlea 330 400




Table 3.1.3

"No.1 Total Process Wastewater (2 hours samples)

Paruineler

Dateofsampl.

Mourofgumpt.
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Table 3.1.4

-No.1l Total Process Wastewater (6 hours samples)

Parameler

Dateofsampling

Expr. as

.. Lab.No. i

5.6.

Timeofsampling . _...i

Unil

1218

L3396 3T

....é:.g.'..

L5398 1 2392,

.96

Colour;

€ (525 nm)

. (7R 51 S S —

 Chromivm (VD) &

_Tosal nirogen:

- amuionivm R

- Kjeldah nitrogen

- mildte nirogen

Uogen -

33

009

1.5005:1 <001 .

- nitrate nitcogen

_Total phosphorus

Anionic sur{actants

DBS

6.1

1.<005
1005

80
LY
A
.24

A7

2.4




Table 3.1.6 " " No.1 Total Process Wastewater (Additional Analysis)

Labl\'oq
Dateof sampling .

Typeolthesample

_l"a rameter

 Chromium-tfolal

Jotal cyanide
Eagily liberatable cyanide ICN - imen I <001
Fuoride AL §
Chloside .. iC o im
Solfide iS
Selfite 38O,

Joc
Total hydrocarbons

Organicsolvents: & L

chlorofopm i CL

-dichloromethane  PCL imgdl P o<l

-tetrachloromethane 2 CE il 2 <O0L

_1,1,2.2-teurschlorocthene { CL

ebeozene i cimefl g <00

Phenole index { Phenote

—32



- No.l Temperature of Total Process Wastewater(lOmin average)

3.1.4

Fig.

Graphic representstion of temperature in dependence of time
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Graphic representation of pHin dep%—ndenoe of ime
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Fig. 3.1.6 ' No.1 Flow of Total Process Wastewater(10min average)
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Graphic representation of waste water flow in dependence of lime
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Table 3.1.6 No.2 Other Wastewater (Cooling water and Household)
e LAt No 5393
Dateofsampling_ .1 1. 66
Hour of sampling e 1383
Pacameler Expr. as Unit
Tewperawree o I LS A
P!:l..__..,....._---..;_.,,..___._‘ U —_— 807
Suspendedsolids i mefl <30
con_ . O, wgA 1 1O
BOD, 10, D imgh 10
¥




Table 3.1.7 . No.3-1 Printing Wastewater

Dateofsampliog B LRy 1727
Timeofsampling 3. 8-16:116.324: 00-8
Parameler Lxpr.as i Unit

Suspendedsolids i imgdl  f 40:  38: <30

Cotour: _
w@¥nm) o f ooim’ F i 16: 20

a(620mm) i oodimt o & 98% 95% 13
Towlnitrogen: N met b299%F  36f 426

-wmmonium nittogen I N imedl i 3.6: 281 14

o Kjelgablnitrogen | i N meft .20 n2: M

-niwiteniwogen  iN o ogmgh i 02F <01: <Ol

-nigateniogen  IN it 2 97 t4: 86

Totatphosphorus _ ip Pwehh 555 .02 89

BOD, e fQe o imefl | E 1205 1005 60

Anionic surfactams - § DBS émg!l H II.S?; 8.0 1.1

Fig. 3.1.7 . | _ .. No.3-1 Filow of Printing Wastewater(10min average)

Gréﬁhic representation of waste water Qow in dependence of time
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Fig. 3.1.8

No.3-2 - Flow of Heat-exchanger Qutlet(10min average)
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Table 3.1.8

No.3-2 Outlet of Heat-exchanger Coming from Pre-washing

Lab. Nr. 65115 6512

21.6..
614

22-6

Parameler

HT

pH

Colour:

..:,.Ki@!ﬁahl nitrogen

Towalpitrogen:

- ammoniym nitrogen

13 1.7

L.<36: <30

3.1

33
22

19

112 R _.........I..'.g..

801 601 61

30

9.2

obugte nieogen

BOD ..

hilsate nittogen
Towl phosphorus

LOD

<0,
S0

10

Aoionic sucfactanis




Table 3.1.9 - No.4 Dyeing Wastewater (2 hours samples)

. UL % -0 . sars 1 SMG:  SU7: S41g i S11L§ SO iS4y i sad i SO5 G 426
Dateofsampting. { i se.i sei sei ¢l cai eel 661 66 661 66
_Hourofsampling 15-17 : 1712 F 4930 2034 >S5 % S3% 19 FALE A1y 1315
Parameter Fxpr.ss_| Unit ’
i N 59 763 163 891 103 P 955 95i T 81E | 96 19
_Suspinded solids med_ __<¥ i =30 g <30 40§ <30 i <30 < 30 <3 <30, ____<l}(_)__
oo io med 100§ 703 100} 380 20} $0i 310 0f ol 20
BOD, 0, med 50 15 i sof 1sof 151 <si ne 15 50 <5
Table 3.1.10 - No.4 Dyeing Wastewater (6 hours samples)
LabNo.! sa271  sasl st se
Date of sampling S b 56 66, L1 __,ﬁ6::6_-.k
_Hour of sampling 12:21 20-3; 39 915
Parameter Expr. as Unit
Calouc:
(436 rm) m' 9,7 74 12 ll
o (525 nm) i’ A Y 80 16 13
« (62_0 am) w60 69i 311 13
Zinc Zn mg ! 020 0.15 010§ <005
Coromium (VI) Lo imed 0.04 18: <005: 019
Total nitrogen: N mpfl ras 383 11.8: 712
- ammonivm nitregen - N B mefl_ 17 18 L2i 33
-Kicldahtgitcosen I N Lodmpd oz 48 2 6.0 4,1
- nitste nitsogen N meg_ i 04 03} _<Oli 13
cpitratenivogen  EN igmen i 12 17 5.8 1.8
Towlphosphorus 40 lega b e i 49i 61
Sulfate _ 180 .. imen 1 . 39 90 1
_Total fag R ¥ <3 251 .23 83
Antoni¢ surfaclants DBS g/ <0.05 1.2 sAl <005




)

min average

- No.4 Flow of Dyeing Wastewater{10

3.1.9

Fig.

Graphic representation of waste water low in dependence oftime
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Fig.3.1.13 y—-3y—F
BEa2 AT : HAEM T-SIT
BREH 6,750 ¥ I 8,438
BREATS 2, 000 1,750
+RIH . 2,000 1,250
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CRAR | 1,250 ,406
& 13,000 13,969
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Table 3. 1. 16

Pquipeent List of Pre-treatment System{Case A)

- —
No. ltem §'ty| Material Specification Reaark
1 [influent pit | RC Capacity 25 n° Existing
Discharge Pump 1+l RC
Léevel switch 1
72 |Neutralization system i
Pump {for mixinz} i FC l[I)_.'—\X].Bm’/mi'nXBmXE’.Ekw
pH meter/controler | 1} pH O - 14
Chemical pump A PVC Disphrom 50 - 500cc/min 0. Zkw
3 |Chemicel Tank 2 | PEFRP Capacily 4n3  1.85aX 2.053aH
Level Switch A Sus Electrode type
Agitator 2 SUS Virtical 8rpa 3.5k«
4 [Control Box 1 Outdoor seifstanding

push buttens, alare lamps

pH indicator

Fig. 3.1.13
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TARRBEA 15EFERA 12,719/15 = 847.9

DA 125 VY 6X ' 13.969x0.06= 695.5
¥ 1,577.7
AR B EA - &M a R} '
(GEmImAKRRB 378,000 a3 THI S & ' 4.2 S1T/m3
HE R
H2S 04(98%) : 23kg/day x 70.2 x 252 = 406.9
NaO H (100%) : 30kg/day x 83.2 x 252 = 314.5
EEI 0.8 x 16.9 knh/day x 4.19 SIT/ksB x 252 =  14.3
MK e Im3/day x 200 SiT/m3 x 252 = 50
BIER (LARRL DS %) 340,6481-SIT x 0.05= 700
AR 0.5A x 19,200 DH/y x 87.5 SIT/DM = 840
& it : ' 2,327.2
ARG DEED R
(ERBEAR 378,00003 TH D L) 6.2 SiT/a3
(3) Case B

CAFAOUEBELUTOXEERAEEIED S,
Table 3.1.17 Bazy 2t

Fig.3.1.14 7n—3¥—F
Fig.3.1.15 L4 7k

BEa A M. A% T-SIT
7 2 I8 2,000 T 2,500
BMBRTE 1,000 875
+A LW | 45,000 28,125
A H iR 1,500 1,688
a9 - | 1,000 1,125

&t 50,500 34,313

%A D S A b
+ABBEE 104 850 ' 28,125/40 = 703.1 1-SI1/y



Table 3.1.17

Fquiprent List of Pretreatament System(Case B)

No. {tem Q'ty] Haterial Specification Remark
I [Influent pit 1 RC Capacity 25 m° Existing
Pump 11 | RC
Level switch 1
2 PStebilization tank f RC Capacity 500 m® (1/3 day)
GaX21mX 4. 5aD
Pumps (circutation) 1 FC 100AX 1.8a%/min X Ba X5. Skw
Level s¥itch 1| e Fioating
pH meier 1
3 |Discharge pump 141 FC llI)AXl.BmslminXBmer.Skw
4 |Contro]l Box 1 Outdoor selfstanding

push buttens, alarm lamps

pH indicator
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&3 3.174.4
KBEBADED - #Ha2AL
(FFIMMAR 378,600 3 THRIBLE) 8.4 SIT/83
Eg A b
R 0.8 x 1l kwH/day x 4.i9 SIT/kwH x 252 = 9.3
WIE (LARBLA® 5% ) 5,500 T-SIT x 0.05 = 275
A B ¢.2A x 19,200 DM/y x 87.5 S1T/DM = 336
# &t 620.3
TETAY LEES
(FrEmmA®  378,00003 CHEIB L) 1.6 SiT1/83
3) BEANH

MINBEEREOBAE. MA-N. P, BoMHHFBELVYOTIEERYET 5.
AH., EAMEBIMOBRE AR 2. +HEd5,

(1y > A5 LDZHEN
£ 1,500 n3/day
A A B 24 hr/day
g 7k 90 HE RS 24 hr/day24 hr/day, B AKWEIL 8 hr/day

& " WA wiE CHARK R

pH 7 - 10 7-8 6.5 -9
cop g/ i 200 90 : 200
BOD ng/ i 300 _ 16 30
$S ng/1 40 16 80
NHA-N  ng/1 - 30 4 5
Total N mz/l 50 0 -



Total P mg/l 10 I [

Color {436) 1/m 30 7 7
(525) 30 5 5
{620) 30 3 3
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(2) A7 hDBE 70
(vaste water) — Collecting pit (preseat} -» Stabilization tank
—» Neutratization tank - Aeration tank — Ist. Sedimentation tank
> Aeration tank — 2nd. Sedigentation tank — Anaerobic taonk
— Aeration tank — Coagulation tank — Brd. Sedimentation tank
- Sand filter & Ozonizing tube — Aclivated carbon adsorber

4 Treated water tank — Discharge to the river

{coagulated sludge) > Sludge storage tank —> Sludge dehydrator

-+ Cake hopper —= Truck
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25T H L, ZRIEZL Y., BOD, COD, SS, ML XA HIFLBRHMEZ Y
T F B, ,
OW-—-KOMBFLL LCLTEOHEENE L F 2 60545, B0DH M A 30 g/
ChEML. EWHASTHTH S, NMNEBBEEHRABTHERCET
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(b) LBLHBIHR
i, KAE b 85 07 %9 3t K B 0> 207 18 %, 62.58%/hrx1/3 = 21.6
| B0 2507 MM T D

i oMEE BEISE 1B, RREE |
9a x 42.85e x 4n(# %)) , {,540a°
pidod @A BB 205 Y
Z{Gg'x 2.60 x 3.2a({# %) - 21.6a°?
iv WM BODHM A 0,5ke-BOD/day

1,500a%/day x 300mg/1 = 450kg-BOD/day



450kg-B0D/day -+ 0.5kg-BOD/day = 900’

FHNBoH bl f 3

RS RIE 2.08m%/hr/a’  1,800Ne’/hr = 30Na’/min
348 x 3.9» x 18.7n x 4n{H %) 876’

v HE&E & W5 14hrdd %, 62.58°/hrxl4 = 875m°
BEBE 1.0Na/hr/e®  875Na/hr = 1oNa®/nin
12.38 2 18.1a x A{f &) 890=?
vi BH1aRAE FWMEAG 12-%/n2/day

S BEEEHE 1,5000%/day +~ 128°/m?/day = 125a°
e ee s dhre¥l ¥, 62.5m°/hrx 4hr = 250a°
iza x 120 x 1.8n(#H %) REHE 1440 FHHE 25987

vii RIS AR 4brld ¥, 62.5m°/hrx4 hr = 250m°

BREmIE 2.0Na®/hr/e? 5008a®/hr = §.3He%/2in
1Zm x 5.8n x 3.6n0(%i %) 251m?
viiifs 2 L EX 48 KB 1507/ 02/day

S BREHK 1,500a%/day + 158?/8?/day = 100=®
EE s 3heid Y. 62.5a°/hrx 3hr = 188a°
i0m x 10w x 2.0a{Hi %) XEH 100a” K 200=°

iix N I§ Waes i Ahrfl %, 62.50%/hrx 4hr = 230m°
10mn x 8.48 x 3.28(¥ %) 269a°
ix Bgfbi C WEWE il Y. 62.5a°
A %E 2.0NR*/hr/8® 62.5Nm7/hr = INn®/min
8.4m x 3.4a x 3.2a{Hi H) 9ln"
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10% x 10m x |.Ge{# %) F @K 1008’ %RE&K 160a°

xii 1 bRl A ZhrMl Y. 62.5n%/brx Zhr = 1252°
9.5 x 5.7 x 2.8a(H %) 152=?
xiiilh 8 2 3% & BBLY 8.0 n*/w?/hr

- 62.58°/hr + B.0m?/a?/day

H
-]
o0
]

2 x 2.4000 x 2,2500 (@ fd 1,800)

XV AV VRERE AV YEAER 1.0ng/l
AV vyHELEBR 62.5z/br

IG5 680D x 2,010H
xv 2R BB 2hrHl M. 62:58°/hrx 2hr = 125a°
9.5n x 5.7m x 2.80{% %) 152n?

xvi R KW E I MAKLYV 8.0 a*/n?/hr
EHSV 5.0 8%/e*/br
LHPTEIK 62.52°/hr + 8.0m*/n?/day = 7.8n?
EER &S 8.0 o%/at/bhr + 5.0 a'/a’/hr < ).6a
28 (T 14) x 2,400 x 3,500

xvii LR AR AN thrily
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() BEM
(a) £¥ 7 - Ty,
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(¢) 2018 B M
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{(h) EATH
(i) BBI3FH
(i) RBTHRR
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tEt
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(a) +AEERE
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#HHME  2day

HEFEER 0.8t/day
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AR — % &KHE  85%

A &by 8hr

BAREE 100kg/hr
HMAr—-48 0.8 + (1-0.85)

BRIT®., HEE. RAR

- BETE

MR
404 1§ 11
154 (B A
T4 6%

227,113/40
279,004/15

506, 11720, 06=

5.3n%/day

T-SIT
65, 706
7,254
103, 182

46,421
37,316
2,469
127, 188
69,925
7,875
3,150
5,620
506,117

5,678 T-S11/y
18, 600
30, 367



A,
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t - 54,645
(3) ABYHLDHEH -2 AL

IEIFO KR 378,000 a3 THI B L 144.6 SIT/m3
7) #E& AL

(1yE K
(a)P AC (i1%) : 600ke/day x 74.7S1T/ke x 252d= 11,294.6 T-S11/y
(b)H2S 04(98%)  : 46kg/day x 70.2 x 252 = 813.8
(c)NaO H (100%) : 30kg/day x 83.2 X 262 = 629
(d) AR Y 7 — (powder) : Tkg/day x 990 x 252 = 1,746,4
(e}K & Y 2 — (powder) : 4ke/day x 2,000 x 252 = 2,016
(£)% % M (Urea 100%) : 2kg/day x 52 x 252 = 26.2
(e) W6 {82 : 450kg/day x 930 x 252 =105, 462

h gt - - 121,988
(2)EBHRIL 0.8 x 7,878 kwh/day x4.19511/kalt x 252 = 6,654.5
(35 W 1 4 9% 5.3m3/day x 1,423SIT/a3 x 252 = 1,900.6
(4) 18 & 40m3/day x 200 SiT/a3 x 252 = 2,016.0 -
(5) &1 i {C 5300 L/day x 60 SIT/L  x 90 = 2,700.0
()M (L ARBLIN D5 %) 278,937T-SIT x 0.05 = 13,946.8
(DA% ¥ 2A x 19,200 DM/y x 89.89 SIT/DM = 3,451.8

& &t 152,658
B)RBHALYDEEKIIALF

SRR BEARR 378,00003 THE S & 404 S1T/n3
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FUmMAA | iRbRH 184,004,000 + 15 = 12,312,000 123
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Table 3.1. !8 Equipment List of Ratse Water Treatment Systea . -

No. Item 0'ty| Material Specification Remark
— 1 |Iafluent pit 1 RC Capacity 25 @’ Existing
Pungp 1] RC
Level switch i
2 {Stabilization tank 1 RC Capacity 1.5(!) n?® {I day)
9.&1!)(42.8m)<4-5m1;
Pumps {submersiom} i1 | fC 1004% 1. 8n* /minX B X 5. Dkw
Blower (roots) } FC 1504 15. 48n°/8in X 0. Ske/can X 30kw
Screen 1 SUs edgexire tj.fpé 140a’/hr  lea slit
Level switch i PVC Float type
Flow meter 1 PYC V-notch Box t&pé 20 - 100a*/hr
3 [Neutralization tank ! RC Capacity 21.6 m* (20 min)
2.6m% 2.6a%X4.5n{actual 3.2m)D
Agitator } FC SUS Vertical 2%rpa 3.7 kv
pl meter/controler I Dip type oM O~14 |
4 |Aeration tank 3 RC Copacity 292 n® (14hr}
3.%aX% 18.7n X 4.5n(4.0n)
air difuser 5 | sus |
cir(;u-lation pURQ 6 FC 1007804 % 2.5m%/ninX 12n% 7. okw
water [low meter b fC 7
air Flow meter 6 fC




No. iten Q' ty| Material Specification Remark
5 [Mild aeration tank } RC Capacity 690 o° (l14hr)
12.3aX 18. Inx 4.5a{4. 0a}D
air difuser 1 SUS
#1 defoaming pump I FC 100X 1. In*/ninX 15aX5.5kx
~air flow meter I FC
6 |81 Sedimentation tank 1 RC Capacity 20%2° Surface 144 m*
12aX |ZmX4.50b
Sludge coltector 1 §s rake type 0.4 k=
Pugp | FC 100/80A% 1. 1a*/ninX 158X 18.5k%
7 |Contact aeration tank 1 | RC Capacity 251 a° (dhr}
12X5.8aX4.58(3.6a) D
contact media i PE 200n°
#Z defoaming pump 1 FC 80AX0.8aY/minX 150X 3. Tkw
air flow meter 1 FC
8 |2 Sed'imgmral,ion tank 1 RC Capacity 160 ® Surface 100 ?
10m5¢ 100X 4. 58 (2. 0a) D
Sludge collector 1 | ss rake type 0.4 kv
Sludge pump 1 FC 100/80AX 1. [n*/minX 158 18.5kw




No. Iten Q'ty | Material Specification Remark
9 |Pe-N tank I | Re Capacity 269 m* (dhr)
100X 8. 40 xX4.5a(3.2a}D
contact aedia 1 PE 40n?
circulstion blover 1 FC SOAX3€Nm’/minX3.5mX2.2kw
16 [oxidation tank 1 RC Capacity 9f.4 #* {l hr)
8.4aX3. 42X 4.5u(3. 20)D
blorer 1 | FC 1504 X 18. &¥a®/ain X 0. 5kg/cal X Fkw
air flow meler 1 35
difuser 1 58
11 [Reaction tenk 1 RC Capacity 21.6 n*
acid coating |2.6wX2.60%4.5a{3. 2a)D
Agitator i | sssus Vertical 2%rps 3.7 kv
12 }pH control tank 1 RC Capacity 21.6 m* (Z0ain)
B acid coating |2.6mX2.6mnX4.50(3.20)D
Agitator | $S SUS Vertical 2%rpa- 3.7 kx
pH meter | Dip type pH 0~14
_13 Coagulation fank 1 RC Capacity 21.6 n,j (Zﬂnin)_
1.6aX laX 2aD
B Azitator i Sus Vertical pudt_:iie B-Brpmr 3.7 kx




No {tem Q ty| Material Specification Remark
14 |83 Sedizentation tank 1 RC Capacity 160 &® Surface 100 o’
102X 10X 4.5m(2.0n)D
Sludze collector. i 85 rake type 0.4 kw
Sludze pump 1 FC ICIJISOAXi.lm:'/inX 1omX 18.5k%
15 | 11 interaidiate tank 1 RC Capacity 152 m?
9.50X5. TaX d.5a(2. 8a) D
sandfilter feed pusp} 14} FC 80/60A% 1. 20 /min X 180X 5, Skw
-level switch 3 PYC float type
16 |Sand filter I $S LV=8n/hr automatic back washing
2.dn¢d X 2,752l (étraght zone 1.8H)
17 {0zonizing tover L | sts 0.6as X 2K (straght zone 1.8H)
0zOn generator | SuS - 10 - 70z-ozon/hr X 1002/ Nn® 0. 6kW
excess ozon absorber| | SUS
‘18 |82 internidiate tank 1 RC Capacity 152 o®
9.5aX5.7nX4.50(2. 8a)D
ACB feed pump 141 { Fc S0/65AX 1. Zo%/ain X 18aX5. Skw
level switch 3 PYC floating type
19 |A-carbon adsor'ber' 2 sS LV=8e/hr manual back washing

2.4m¢ X3.5o4 {straght zone 3mH)

__6?__




No. ltenm Q'ty | Material Specification Recark
20 |Treated water tank 1 RC Capacity 151 «°
8.4n% 4.50X4.52(4. 0a) D
Leve] switch 1 PVC Float type
pH meter 1 Dip type 10~14
Pusps 1| e 100/80AX 1. 6a%/minX t6uX 7. Bk
21 {Sludze storage tank ! RC Capacity 2
8.4uX 8, 48X 4.50
sludge puep i FC &AXD0. 2m’/ﬁiQXI2nX3.7kﬁ
blower (roots) - i FC 100A% 3. N /minX5aX 7. 5kw
B level switch i Sus float type
air flow meter i 58 |
22 |Dehydrator Z S Belt p,ressrtype, ;6.? kw
0.8t/day (%) cake{8o%)
sludge coagulation tank | Z S 0.64m® with agitator 88rpn
belt convayer 2 | SSNBR  [0.4a width Ba tength
cake hopper 1 ] ss 12.50°  0.2k%
23 |PAC tenk I PE FRP Capacity 20 &’
Z2.8n¢ X 3. 46al 7
1 PVC *500 - 5.(1Dcc/nink3kg/c§‘x0.4kw

Pupp {diaphram)




No. Iten 'ty Haterial Specification Remark
24 |n2s04 tank | PE FRP Capacity 4 a°
1. 8o 2. (65eR
Pump (diephrom) 2 pVC § - B0cc/minX 13ke/cn® X0. 1k
Level switch 1 sus Electrode type
25 |NaOR tank I PE FRP Capacity 4 w°
1. 85 X 2.065zH
Porp (diaphroa} i P‘JCV 14 140ce/ninX 13ke/cn® X0. 1kw
B Level switch i S_l.lS Elecirod_e type
26 |Polyser{A) solving tank [ 1 PE FRP Capacity 20 n’
2.80m¢ % 3. 46
powder sofver 1 PVC 3 - 9 kg/br 0.06kw
“Agitator 1 | sus Vertical 88rpn 5.5kw
Pusp {roots) t] o 65/50AX 0. 31a%/ninX 108X 2. 2kw
- —
27 tPolymer{A) storaze tenk | 1 | PE FRP Capacity 20 a°
2.8amd X 3. 46ak
B Purp (diaphras) yA PVC 500 - 5,000cc/ninX 3ke/cn® X0. 4kw
| Level switch 1 Ss Electrode type -
| 28 [Polymer (X} soiving tank [ 1 § PE FRP Cepacity 20 o’
2. 85mes X 3. 46atf
porder solver i pVC 3 - 9 kg/hr 0. DBkw
Agitator | sus Vertical B3rpa 5.5kw
Punp {roots) 1] rc 65/50AX 0. 3lm/min X 109X 2. 2kw




No. 1tea Uty | Material Specification Remark
29 {rolyzer (A) storagze tank | | PE FRP Capacity 20 o°
2.50m¢ X 3.46ef ,
Purp (diaphram) 2 PVC 210 - ﬁ, 100ce/min X Ske/ca’ X 0. 4w ]
Level switch H sts Electrode type
30 |Nutrients solving tenk | PE FRP Capacity 20 m?
2.8u¢ X 3. 46l
powder solver 1 PVE 3 - 9 ke/hr 0.0Ckw
Agitator J sUs Vertical B88rpa 5.0kw
Pump (roots) | FC 56/'00.-\)(0.3ln°/minxlﬁm><2.2kw
31 INutrients storage tank l PE FRP Capacity 20 o*
2.8md X 3.46aH
Pusp (diaphram) 2 PVC 210 - 2, 100cc/minX5ke/cn? X 0. 4w
Level switch i sUs Electrode iype
h32 Compressor 1 FC % /inxg.%g/ém'xlllikw
33 jControl panel 1 (ndoor Sélf~standing enclosed type
1.68X0, 60X 2ul
AC 400VX 50tz

Push button switches

Alara laaps

pH indicators

Do indicater
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Flowsheet of Waste Water Treatinent
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Table3.1.19  Project Profile and Assumptions for Financial Prgjection (1/3)

1 Project
Title : Wastewater ‘Treatment Project
Factory : Svila, Tekstilna Tovarna d.d. (M-1)
Location : Maribor, Slovenia
Project Case : Base Case 1: Discharge to River
Annual Production ' : Textile: 7,617,030 m/fy
Maximum Operable Days : (365.25 - 113.25) x 100% = 252.00 DPY
Treatment Capacity (100%) : 252,00 DPY x 1,500 m*/d = 378,000 m’fy
Opération Start Year : 2005 7
Monetary Unit : DEM in Terms of Fixed Price in 1996
Exchange Rates : 1.0 DEM = 89.89 SIT as of June, 1996

2 Schedule
Start of Project Implementation : Janvary 01, 2004
Project Completion : December 31, 2004
Commerciat Operation : January 01, 2005
Project Phase Out : December 31, 2019 -
Project Life : 15.0 Years from Start of Commercial Qperation
Project Year : - From Januény 01 to December 31
Construclion and Commissioning : 1.0 Year from Slar( of Project Implementation

3 Financing Required and Financing Plan - 1996

Financing Required DEM, ‘000 Financing Plan DEM, '000
Land/Site Development - Equity ! 000 % 0.00
Piant Construction Cost* 5,912.{)0 ' Long Term Loan  :100.00 % 6,267.00
- Equipment & Machinery 3,259.00 - Interest : 1200 %

- Civil & Building 2,653.00 Short Term Loan @ ' -
Interest during Construction 355.00 -

Total Project Financing Cost 7 6,267.00
Fixed Capital Cost 6,267.00 7
Initial Working Capital 10.00 * Including Sales Tax of 5%.
Total Capital Requirement 6,267.00




Table 3.1.19  Project Profile and Assumptions for Financlal Projection (2/3)

4 Inputs and Cosling

(CIF at the Plant with Full Capacity Utilization in 1996}

Unit Per Sewage Annual
Inputs Unit Price  Consumption  Cost Consumption  Cost
(DEM/Uni) (Univm®) (DEM/m”) _ (000, Unit) DEM, '000
Chemicals _ - 3.590 - 1,357.083
- PAC kg 0.831 0.4000 0332 1512000  125.647
- H,50, (98%) kg 0.781 0.0307 0.024 © 11,5920 9.053
- NaOH (100%) kg 0.926 0.0200 0.019 7.5600 7.001
- A Polymer {(powder) kg 11.013 0.0047 0.051 1.7640 19.427
- K Polymer {powder) kg 22,249 0.0027 0.059 " 1.0080 22.427
- Urea (100%) kg 0.578 0.0013 0.001 0.5040 0.291
- Activated Carbon ke 10.346 0.3000 3.104 1134000  1,173.236
Utitity Cost - 0.390 - 147.602
- Electricity kWH 0.047 4.2016 0.196 1,588.2050 74.010
- Sludge Disposal 'm"' 15.830 0.0035 0.056 13360 - 21.149
- Water m’ 2.225 0.0267 0.059 100800 22428
- Fuel Lir. 0.667 0.1190 0.07% 45.0000 30.015
Variable Cost - - - 3.981 378.0000 1,504.685
Personnel Man-Year 19,200 0.102 2.0000 38.400
Maintenance Equipment & Machinery x 5.0% 0.431 - 162.950
Government Charge m’ 0.036 1.0000 0.036 378.0600 13.608
Local Pollution Tax m’ 0.453 1.0000 0.453 378.0000 _ 171.234
Direct Fixed Cost - - . 1.022 - 386.192
Cash Treatment Cost - - 5002 3780000 1,890.877
Outputs and Pricing o
(FOB at the Plant with Full Capacity Utilization jn 1996)
Unit Per Sewage Annual
Oulputs  Unit Price Treatment Price Treatment Sales -
. (DEM/Unil) (Unitm®) (DEM/m’) (000, Unit) - DEM, '000
Treatment Fee m’ 6.810 1.0000 6.810

3780000 2,574.155

— 81—



Table3.,1.19 Project Profile and Assumptions for Financlal Projection 3/3)

6 Operation Schedule

(Unit: %)
Project Year
Tot
Htems Or 12 3 4 .15 AV‘;:’E
04 05 06 07 08 2019 g
" Financing Disbursément 100 100
- Sewage Treatment
- Raled Capacity Utilization 100 100 100 100 100 1,500
Depreciation (Plant & Machinery) 15 Years Straight Line Method
Depreciation (Civil & Building) 40 Years Straight Line Method
Amortization (Interest during Const.) 15 Years Straight Line Method
Debt Service
Loan Type Maximum Grace Annual
P + Maturily Interest Rate, %
- Bank Loan/Local : (1 + 10) Years 12.00
- Short Term Loan/Local Not considered.
Oofporéte Income Tax Zero
Sales Tax 5.00%
7 Financial Performance
Treatment Fee
- Base Case, DEM/m™-year 6.81 - 2005 6.81 - 2010 6.81 - 2014
Treatment Cost including D&I ' _
- Base Case, DEM/m’-year 7.81 - 2005 6.81-2010  601-2014
Sensitivily Analysis using FIRR (-20%) (0%) (+20%)
- Investment Cost, % 13.41 9.13 6.10
- Chemical Cost, % 14.58 - 913 3.13
Sensitivity Analysis using DSR as of 2010 (-20%) (0%) (+20%)
- Investment Cost, times 0.89 0.68 0.54
- Chemical Cost, times 095 0.68 0.41
Debt Service Ratio (DSR), times-year _ _
- Base Case, @12% interest 0.50 - 2005 10.68 - 2010 0.97 - 2014
- Al Case, @6% interest 0.70 - 2005 0.86 - 2010 1.06 - 2014



Table 3.1.20

YEAR

EASTENATER YREATRENT [20Q00N3/Y)
CHENTCAL €O5Y
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Hpsod
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Wastewater Treatment Cost Statements

vee EASTEARTER TREATBERT PROJECT KK SVILA (k- 1] ~ve
TASTENATER TREATREAT COST STATENENTS

- CASE 17 O1SCHARSE [0 RAVER -

1a0d 2055 11T
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0.4 12,81 13. 41
[N 10,23 111,10
0.9 386,010 19

10072

e
1357, 42
12§

18,40
162.5%
13,64
1.n
IsE. 19

1010

3L G0

13520
125,65

113
141. 57
16.01
.12

381

311

3Te. 00

152013
125,68
.0k
1.60
.44
.45
0. 22

LI ERL)
142.5%7
74.00
.ot
2z. 4}
10,09
1504, 48

IR ] ]

90.219

(bEw, 1000}
001 o
318,400 318,00
1157.13 135010
12585 12548
$.06 .48
1.00 INT]
TR TRt
22448 23 85
0.1 0.18
TRIENINT
14258 14157
LHLel e
IR IR
12,43 1.4
16,00 0.0
1504068 §504 €%
.
142,85
13.60
171,23
ETTIRY ]
1190 8%
w1 1111
8632 6.2
23.4) 2361
107,26 307. 18
159814 11%3.1¢
s.m152 5. 8151

11l
45,32
1). 41

307. 16

2098 14
$_1151 -

ut. 2t
86,32
1087
107,26

S, 1152

b2 DR

11N 80

115113
FES_BS
1.086
1.00
19,44
12.¢6
0. 28
1. 24
.52
1.0t

33,40
162,95
3. 681
1.1
306,19

S BIS2

2139, 1
3. 4088

01?

ERLA 1

1357, 1}
$25.65
§.06

M0
162,43
13,61
120.2)
38619

L 4.0
232450 2649.)7
7.2074  1.0039
e 2019
356.G0 318,00
135013 135113
125 65 125 €%

$.06 9.08

7.0 1.00

59, 4¢ 13,44
22.46 2248
0,18 9.28
1M 1113
147,57 1472.3%)
- 14,01 74,01
1.312 NE
1. 4) 1. 401
10.00 30.40

Iiﬂl §9 150449
Jo.lo

162,95
13,64

170,23

396.19

0.9 1890.4)
.0 L1 una
0.0 §6.31 65,31
[ 21,6} 13. 81
0.0 30%.26 ). 16
9.0 219814 219014
0.0 s 0181 5. 1152
0.0 15200 61604
0.0 2.0 0.0
0.6 950,18 224,91
a0 - .Mt 1.695)
2014 2015 2016
16,00 31860 37062
135113 3352.13 135013
125,65 125.65 125,88
1.06 9.06 s 06
1,00 1.00 1.0e
19044 19044 oAl
22,46 22.4% 2246
018 0,28 028
1 Ly unu
147,85 147,61 340,51
TR I R I X ]
IR IR T 1IN
1.0 2.0 1.0
100 30.03 30,06
PS04 63 1504.63 ISGI 68
TRl 1640
152,45 162,95
10,81 12083
171,23 FINE
619 818
1150, 09 1590.48
17,27 .11 11327
£65.37 65,31 §6.32
.31 1).61 2361
102,26 10114 397,24
TR IR IR
. s.H152 S.0152 5. 8i52
5.1 o 5.0
0.0 .0 6.0
V227235 tian 4t 19t 1
Boidl L0157 5.8152

—83 -

1550. 8%

2190, li
5.0)82

1§ e

$.E151

0.6 5.0

0.0 0.0
IIYIRIERIIIRL
s.0182 5. 4182

2518
8. 61¢2

1490, 96
E_ 6510

1013

3t Go

1333.12
125,45
5.06
1. 00
19,44
12,26
021
1"
142,57

5.4152

1340, 5%
.11



TEAR

SAUACE OF Funp$

PROFIT AFT, -TAX. BFR IKL.

DIPRECIATION AND AWORYIZATICN
FAKANGTAL RESDUGCES

SHARE CAPLYAL

LONG FEAN LOAX

SHORT TERE DERT

USES QF FUNDS

FIRED CAPITAL EXP lDlTUIE

o NG; DEPREGIADLE lSS{lS
CEPRECIABLE FINED ASSETS
INTEREST OURING CONSTRUCTIOR

CRANGE IR WGRKIME CAPITAL

REPAYNERT OF LOKG TEAN OEBT
REPAYNENT OF SHORD TERK DEBT
IRTEREST OGN LONG TERE DEBT
IRVEREST ON SHORT YEAW DEDT

QIVIDERDS

----;E;;;illﬁ C13H SALANGE
ENDIRG CASE BALRNCE

YERR

SOHRC! eF !UKGS

(4314 Gl ERATED lel OPERATIOR

PROFAT AFT, TAY, 3fX 1N},

CEFRECIATICON AND AWORTIZATION
FINARCEAL RESQUACES

SHARE CAPITAL

LONS FEAK LOAN

SHORT TERY L{EB]

GSES OF FUKDS

EON-DEPRECIABLE ASSETS
QEPRECIABLE FUIXED R3SETS
TNIEREST OQURING CONSTRUCTION

CHANGE IN WORKENG CAPITAL

REPATHENT OF LONG VERW ODEBT
REPAYEENE OF SHORT VERY® CDEBT
JHTEREST ©X LOKG YERR QEET

INTEREST OF SHGRT TERY DERT

DIVIDIXDS

CASH TRCAEASE OR (DECREASD)

BEGINKING CASH BALAKCE
ENDING CASK BALANCE

{1)
{2)

CROSE CAPITAL EXPENDITURE
GROSS CASE IN-FLOX
OPERATING PROFII
OEPRECIATION & ARORVIZATION

(4} BFR-TAX MEV PH-FLOXW (2}-(1)

GROSS CAPRTAL EXPEKDITURE
EROSS CASH IN-FLOK
CPERATING PROFIT
QEFRECIATION & AvQaTIRATLION
{4) QFR-TAX HET [N-FLOW (1)-(1}

FNFERNAL RAVE OF RETURN

On (4) BFR-TAY  NET

Table 3.1.21

Funds Flow Statements

wie BASTENATER MDREATMEAY FROJECT BN SVILK {W-}) wse
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Table3.122 Project Profile and Assumptions for Financial Projection (1/3)

1 Project
Title : Waslewater Treatment Project
Factory : Svita, Tekstilna Tovamna d.d. (M-1)
Lecation : Maribor, Slovenia
Project Case : Base Case 2-A: Discharge to WWTP
Annual Production < Textile: 7,617,030 m/y
Maximum Operable Days : {365.25 - 113.25) x 100% = 252.00 DPY
Treatment Capacity (100%) : 252.00 DPY x 1,500 m’/d = 378,000 m’/y
Operation Start Year : 2005
Monetary Unit _ : DEM in Terms of Fixed Price in 1996
Exchange Rates I 1.0 DEM = 89.89 SIT as of June, 1996
2 Schedule
- Stait of Project Implementation : July 01, 2004 7
Project Completion _ : December 31, 2004
- Commercial Opesation o D January 01, 2005
- Project Phase Out 7 : : Dece_mber 31,2019 )
~ Project Life ' : 15.0 Years from Start of Commercial Operation
- Project Year ' N From January 01 to December 31
Construction and Commissioning : 0.5 Year from Start of Project Implementation

3 Finaﬁcing Required and Financing Plan - 1996

Financing Required DEM, ‘000 Financing Plan DEM, ‘000

Land/Site Development - © Equity ~ - : 000 % 0.00
 Plant Construction Cost* 163.00 Long Tesm Loan  :100.00 % 168.00

- Equipment & Machinery 148,00 - Interest 1 1200 %

- Civil & Building ) 15.00 Short Term Loan  : -
- Interest during Construciion - 500 — : : '

- - Total Project Financing Cost 168.00

Fixed Capital Cost 168.00 —- |

Taitial Working Capital 0.00 * Including Sales Tax of 5%.

Total Capilal Requirement 168.00




Table3.122  Project Profile and Assumptions for Financlal Projection (2/3)

4 Inputs and Costing 7
(CIF at the Plant with Full Capacity Ulilization in 1996)

Unit Per Sewage Annual
Inputs Unit Price  Consumption  Cost Consumption  Cost
(DEM/Unit) _(Uniym®) _(DEM/m’) _ (000, Unit) DEM, '000

Chemicals - 0.030 - 11.527
- H,;S0, (98%) kg 0781 001533 0012 5.7960 4.521
- NaOH (100%) kg 0926  0.02000 0019 7.5600 7.001
Utility Cost - . 0.001 - 00
- Flectricity kWH 0047  0.00001 0.000 3.4070 0.160
- Water m’ 1.112 0.00067 0.001 0.2520 0.280
Variable Cost - - - 0.032 3780000  11.968
Personnel Man-Year 19,200 0.025 05000 9600
Maintenance Equipment & Machir;éry x 5.0% 0020 - 7400
Government Charge m® 0036  1.0000 0.036 3780000  13.608
Local Pollution Tax m’ 0453 10000  0.453 378.0000  171.234
Sewage Charge m’ 1.780 1.0000 1.780 3780000  672.840
Direct Fixed Cost - . . 2314 - 874682

Cash Treatment Cost - - 2346 378.0000  886.650

5 OQutpults and Pricing
(FOB at the Plant with Full Capacity Ulilization in 1996)

Unil o Per Sewage ' Annusl
Outpuis Uni  Price  Treatment Price Teeatment  Sales
(DEM/Unity  (Uniym»)  (DEM/m’) - (000, Unit) DEM, '000
Treatment Fee m' 2400 10000 2400 3780000  907.200




Table3.122  Project Profile and Assumptions for Financial Projection (3/3)

6 Operation Schedule

{Unil; %)
Pioject Year
Tot
Htems 1 12 3 4 ..15" Av‘;z”e
04 05 06 07 08 2019 &
Financing Disbursement 100 100
Sewage Trealment _
- Rated Cagacity Utilization 100 100 100 100 100 1,500
Depreciation (Plant & Machinery) 15 Years Straight Line Method
~ Depreciation (Civil & Building) 40 Years Straight Line Method
Amortization {Interest d_uring Const.) 15 Years Straight Line Method
Debt Service
: . Maximum Grace Annual
Loan Type + Matusily Interest Rale, %
- Bank Lean/Local {1+ 10) Years 12.00
- Short Term Loan/Local Not considered.
Corporate Income Tax Zero
Sates Tax 5.00%
7 Financial Performance
Treatment Fee .
- Base Case, DEM]m’-year 2.40- 2005 2.40 - 2010 2.40 - 2014
Treatment Cost including;D&l
- Dase Case, DEM/m’-year 2.43 - 2005 2.40 - 2010 2.38 - 2014
Sensitivity Analysis using FIRR (-20%) (0%) (+20%)
- Investment Cost, % 1490 - 953 5.56
- Chemical Cost, 7% 11.36 . 9.53 7.62
Sensitivity Analysis using DSR as of 2010 (-20%) (0%) {+20%) -
- Investment Cost, times 102 - 0.76 0.59
- Chemical Cost, times 085 0.76 _ 0.68
Debt Seivice Ratio (DSR), limes-year : - o , _
"« Base Case, @12% inlerest 0.56 - 2005 0.76 - 2010 1.09 - 2014
- Alt. Case, @6% interest 0.77 - 2005 0.95 - 2010 1.17 - 2014



Table3.123  Wastewater Treatment Cost Statements

esev TASTEWATER TREANMENT PROJECT [K SVILA (U-1§ ass
WASTEWANER TREATMESE COST SEATENENTI

- asE 2-AZ DISCHARGE YO WEIP -- {OEW, 1000}
YEAR ot 2003 ({1 002 e 20409 2040 1033 2012 0
WASTETATER TAEATKENT {100003/¥) 4.0 378,00 JTE.0D 318,62 3IB.90  31E.00 3N eo 3000 0 MIE®Y
CHIRNICAL €051 0.0 11,52 11,52 1.3 11.5) i1.5) 11.5) 1. 53 i1.4%3 11.5)
Hisod 0.0 .53 4,52 4.%1 4.5} 1.5 4.5 1.5 4.5 3.5
MAQH 0.0 1.60 .00 1.¢0 1. 40 1.00 r.oe 1,00 ). 00 1.0
UTILLTIES €031 [ 0. 44 8.4¢ 0. 44 0. 44 0.4 9.44 Q. 4t 0. 4 0, 44
ELECTRICITY 0.0 6. 18 e.16 Q.18 0.1% .16 ¢.18% 0. 18 9.1k 0.6
WATER 0.0 0,21 0.1 Q.18 0. 2 o, 1 .13 Q.18 9.1 0,28
TARDARLE €031 0.0 11,33 11,97 i, 97 V.92 11,87 11,92 11. 87 1. N 13.9}
CUPLOYRENT LO§T 0.0 9,80 8. 60 9.60 - 9.4 5.60 5. 40 9.6% 5,60 .40
¥RINTENANGE COST 0.0 .40 2, 40 1.4 .40 7.40 1.40 1. {0 .40 7. 80
EOVERRNERT CHARGE 0.0 13,64 13,61 1381 1), 81 1361 1). 61 13,61 11.61 13,61
LOCAL POLLUTIGN TAX 0.¢ 121,23 11,23 i1 "L 1.2 17123 170,23 .23 1)), 23
SEYAGE CHARGE 6.9 B32.84 672.84 612,84 1284 612,84 §12.84 6. 04 472,04 812 B4
QIRECT FERED COST ¢. 9 E3d. 58 814 114,40 14,58 114,63 114, 6% [ P8 1] GH % 814,81
CASKE YREADMENT €051 Q.0 BES_ &% Q2. B3 NG5 13665 196,45 L1108 2 106,65 !li.lS aNs. 6%
!NUP!EI‘ 4 WACHINERY 0.0 9 1. 81 807 .82 s 11 5. 82 4.87 3.82 .8
CIvIL & BYUILDINE 0.0 0.11 .31 0,3¢ [ M1 ] 0.2 [ A2 ] 0.38 .38 £.20
IKTEREST DRE. CONSVRUCHION Q.0 0.1 .13 0.3 9.3 0.33 .13 e [ 3 ] 0.1
BEPAECIATICN AXD ANORTFZATION 9.0 10,517 I.SI 10,587 10.57 10.57 10,57 - 10,57 10,51 10.57
TOTAL JREAEREMT CO3Y ' 9.0 897.22 M1 22 193,12 192,11 lli 22 §9). 21 1921 e
VAT THREATEERT COST e.v 2,313 1.2116 0 1:2236 1,371 2,313 2.3 1.3338 2.313% .38
IKYEREST ON LONG TE&N DE9Y Q0.0 2018 114 16.1) 1414 1o 10.93 g.08 E.05 €02
IKTEREST OX SHORT TERM OLAT 0.0 ¢.0 o ¢ 0.9 8.0 9.0 L} ‘0.0 o.¢ ¢.0
T107AL TREATWERT €037 .0 910,31 415,37 912,35 Dil.il 865,231 842,30 905,19 103 11 101, 2%
URIT TREATMENI €osY . a.0 . 2 4189 . 4tie 1. 418D 2, 4109 2. 4456 1.400} 2.3%43% 3,098 2,3042
TEAR 14 2045 206E 9812 o1 FL AR
NASTEYATER FREATNENE [1000U3/Y) 318,00 138,80 333,60 37240 18,09 218.C0
CHENICAL CO3Y 11.8) 153 11,52 11,53 i1,53 5. %)
nisod 4,51 4.5 4,52 4.%) 4.5} 1. %3
HAOK 7.02 1.0¢ .00 r.od 1.00 1.00
UIALITIES €087 0. 41 o 4l 044 L L] 0.4 .44
ECECIRIEITY 0.1 018 0.16 ¢.14 0. 16 e 18
EATER 0,28 a.it 0.1 0,11 0.18 o)
YAR[AGLE COSY 1.9 n.s7 11,93 .97 13,81 11,87
EUFLOYNERTD €OST $.40 9.€0 s.50 9.60 - 9.80 9.60 -
WLINTERANLE COST T.40 .40 2. 40 1.40 1.40 .40
GOYERNNEKD EHARGE 11, 61 13.61 13, 6) 3, 61 5. 61 13,61
LOCAL POLLUTION TAX 171,41 1. 1ib. 3 1.1} i1 121,23
SETLGE CHARGE E72. M4 §12,84 63284 (3 L] 671,84 1.4
DIRELCY FI!(O (453 3] £7L. 64 17468 87469 11468 174,68 41664

EQIUPREXT 4 MACHINERY 9. 83 .47 [N ) ] 9.3} 9.0} s, 8}

CIVIL & BEUVILOENHG 4.8 ¢. )8 .0 ¢.28 038 0.3

INTEREST DRC. COXSTRLCFION ¢.32 ¢. 1) g, 33 e.3) 0.33 0.3}
OIFRECIATION AND ANORTUIATION 10,587 $¢. 52 10. 57 16,57 14,57 10.57
TOTAL TREATWERT COSY 191,22 491, 11 131,12 LER R X 932 [E R 3
URIT TRERTBENT GOST - I3k 2.1 .36 2.3036 | 2.2118 1.3216
INTEREST oM lONE TERN ﬁ{ai .02 2.0 .0 0.0 0.0 ¢.0
IIHRESI " SHG!T 1ERY UEN 0.0 0.8 B0 ¢. 3¢ 0.0 e.0
TOTAL IREATNENT C(O31 9%, 14 141,22 ML 12 97.12 897, 22 297,11
UKIT FREATUENT COST o .3189 13338 7.2138 23788 2,318 2,318



Table3.1.24 Funds Flow Statements .

ann EASTENATE® TREATHENT FAGJELT 1N SYHLAL (¥-1} <os
FUNDS FLOY STATENEKLS

— CASE T-A: DISCHARGE TD DUWIP -- (DEV, 1490}

TELR 2004 1008 004 ooy oo 1068 w10 1411 412 412}
SOURCE OF FuxDS Leb.00 10,55 20,85 20.55  26.5%  20.55  20.55  20.5%  20.55  10.83
"TEASH SERERATED FROX QPERATION o0 1b.85 1085 10.8§  20.85  a0.55 10,55  10.85  10.55  10.35
TUTTpRaFAY AFY., TAXN, RFR NV, a0 FTEEERT T v, 18 2.9 v 1k v 08 T 5. 48
DEPRECIAEION AND KNERTIZATIQH 00 10081 tas? 10 8] 10,81 1057  10.8F 108} 18157 10I8)
FANAKEIAL RESOURSES MR 0.0 00 00 0.0 0.0 0.0 oo o
1AL 0.0 0.4 0.0 0.0 0.0 0.0 ) 0.0 0.0 o0

LOXE TELE LOAN 160,06 0.9 b e - o .0 0.6 .0 H 0.0
SHORT VERE DEST ol0 o0 e o.¢ 0.9 o0 0l .0 0.0 ¢ 0
s .9

U$ES OF FUNDS . . . 6.8 14,28

NOR-DEPRECIABLE ASSE!S
CEFRECTABLE FIXED ASSETS
IMTEREST DURING CONSTRVLTIOR

CHANGE 1IN FORLIAG CAPITAL

1610 15.80 16. 80 4. 80 1§ 190

(P&YIEHI OF LOKG TERE DEBY

ZEPATNENT OF SHORT TEN DEBY .0 0.0 2.0 0.4 - 0.0
INTUREST OF LOAG TERE DEBT o1t 1 1048 b0t 6.4%
INTEREST QK SHORE VEAM DEBI o0 0.0 2.0 a0 0.0
DIVIDENDS 0.0 0.6 2.0, 0.0 0.9
CASH (HEREASE X (DECAEASL) - . 0.0 -te4r 1 -1 -3 -0M -6 -3 -2, -bn
TTTUHERINNIRG CASR PALANCE 0.0 6.0 161 <3043 <2318 53,54 61BN -B0.21  -)i.52 -WLE2
EKOING CASH BALANEE 0.0 -16.41 -20.80 -42.48 -S54 -E1.E®  -§E.2T 7257 -24.82 1500
TEAR 2004 101% 2018 2012 1018 i .
SOURCE GF FOMDS 2085 20.%%  29.%5 20,35 20,55  20.5%
CASH GENERATED FROW QPERAT{ON 20,55 20,55  20.55  20.85  20.%5  20.5%
PROFIT AFE. TAX, BFR INL. .11 811 190 9.91 )18 1,98
DESRECIATION AND ANDRTIZATION . 10.5T  10.§7  10.51  10.31 10,8}  10.57 -
FIRXKCIAL RESOUACES 9.0 0.4 0.9 0.0 0.0 0.0
SRARE CAPITAL 0.9 0.4 2.9 0.0 0.0 0.0
LONE TEAW LOAN el 0.¢ 0.0 0.0 - 0.0 0.0 )
SHORT TERE DEST ol 0.0 0.8 8.0 0.0 0.0
USES _OF FUuOS ) 0.0 0.0 0.0 0.0 0.0
FINED CAPITAL ENPENDITUNE 0.0 oe  ee o 0.0
HOU-DESRECTABLE ASTETS o4 e o0 0.0 0.0
DEPRECIABLE FUXED KSSEES 0.0 0.0 0.0 o0 o6
INTEREST ODURIKG CONSIRUCEION o.e 0.0 o.¢ o0 0.0
CHANGE X TORKING CAPITAL oo 0.0 0.0 0.0 o.¢
veer services  Tuwm o0 os o oo 6.0
REPAVEENT OF LORG TERY D8l oe a0 s w0 o0
REPATMENT OF SHORT VERW 0%31 0. ¢ 0.0 0.0 0.0 0.0
VMTEREST ON LONG TERH OEBI 6.0 00 0.9 0.0 e
INTEREST ON $HOR1 TERE O{6T 00 0. ¢ 0.0 o0 o.¢
PIVIOERDS 0.0 0. 8.0 0.0 0.0
CASK INCREASE 02 (SECREASC) - 1.1¢  20.5%  20.35  20.%5 20,85  20.5%
BEETNAIKE CREH BALANCE . 50 D 3wl Lanae -nen 'Y
ENDING EASE QALAKCE -13.3)  -St.6t -6 -1l N .00 293
con EASTECATER TREATKENT PROJECT 1A SYELA {H-1} wes
RETURN O IKVESIRENI CIN 198§ FINED PRICE) -
- eaSE pghs BASCHAREE 10 YRIP - (DEN. 160}
“TFedd iees Tooé 0 dood 2808 1009 1010 L] 1012 2013
(1) GROSS CAPITAL EXPENBYIURE 162.00 9.0 0.0 0.0 9.4 0.0 ot e 0.9 0.0
{2) GROSS CASN IR-FLOW 0.6 20, 8% 20.85  20.§% . 2055 20,3 20,55  20.55 . 20.88. 20.83
CFERATING PROFUT 0.¢ 9. 83 T 9.1 T . 190 .91 IR RT
CEPRECIATION & ARGREIZATION 0.0 §0.87 10,87 . 16,83 10.§1  10.§F  40.8F  10.5%  10.51 16,51
(4 BFR-TAR SEE IK-FLOS (2)-03} - _i$¢3 0 36,88 20,85 26,58 20.%% 20,58 20,88  10.85  20.55  20.5%
101e 1615 1618 2811 2011 1018
(1) GRISS CAPITAL EEPERDISURE 0.0 9.0 a0 0.0 0.0 -9 34
{1) SROSS CASH IN-FLOTY 20.8%  20.85 20085  10.5%  20.§5  10.5%
OPERATING PROFIT .92 N1 3.0 'R s 90 9. 0b
GEPRECIATION L AKGRE)ZATIOR I R I I T T S 1 T X 3
(4 BFR-TAX XE§ IH-FLOK (1}-{1) 20,35 10.8% 10,55  10.8% 2055 19,93

INTERNAL RATE OF RETQRY
ON {4) BFR-TAX REF HI-FLOL (D)-(D) §.ss PER CERT —89 -



Table 3125  Project Profile and Assumptions for Financlal Projection (11)

1 Project
Title : Wastewater Treatment Project
Faclory ' : Svila, Tekstilna Tovarna d.d. (M-1)
Location ) : Maribor, Slovenia
Project Case : Base Case 2-B: Discharge to WWTP
Annual Production : Textile:; 7,617,030 mfy
Maximum Operable Days : (365.25 - 113.25) x 100% = 252.00 DPY
Treatment Capacity (100%) : 252.00 DPY x 1,500 m’/d = 378,000 m I)
Operation Starl Year : - 2005
Monetary Unit : DEM in Tesms of Fixed Price in 1996
Exchange Rales : 1.0 DEM = 89,89 SIT as of June, 1996
2 Schedule
Start of Project Implementation ' : July 01, 2004
Project Completion : December 31, 2004
Commerciat Operation : January 01, 2005
Project Phase Out : December 31, 2019
Project Life : 15.0 Years from Starl of Commercial Opelatlon
Project Year : From January 01 to December 31 -
Construclion and Commissioning : 0.5 Year from Start of Project Implementation

3 Financing Required and Financing Plan - 1996

Financing Required DEM, '000 Financing Plan DEM, 000
Land/Site Development . " Equily : 0.00 % 0.00
Plant Construction Cost* 401,00 Long Term Loan  :100.00 % 413.00
- Equipment & Machinery 72.00 - Interest 1 12.00 %

- Civil & Building 32900 Short Term Loan  : -

lnterest during Construction - 1200 , ' T
Total Project Financing Cost 413.00

Fixed Capital Cost 413.00 _

Initial Working Capital 000 * Including Sales Tax of 5%.

Total Capital Requirement 413.00




Teble 3.1.25 Project Profile and Assumptions for Financlal Projection (2/3)

4 Inputs and Cosling
(CIF at the Plant with Full Capacity Utilization in 1996)

Unit : Per Sewage  Annual
Inputs Unit Price ~ Consumption  Cost Consumption  Cosl
(DEM/Unit) _(Uniym®) _(DEM/m’) (000, Unit) DEM, ‘000

Utility Cost -

- Electricity KWH 0847 000587 0.000 22180  0.103
Variable Cost : - . 0000 3780000 0103
Pessonnel Man-Year 19,200 0.010 02000  3.840
Maintenance Equipment & Machinery x 5.0% 0.010 - 3.600
Government Charge m’ 0.036 1.0000 0.036 378.0000 13.608
oca! Pollution Tax m® 0453 1.0000 0453 3780000  171.234
Sewage Charge m3 - 1,780 1.0000 1.780 378.0000  672.840
Direct Fixed Cost Lo ; . 2.289 - 865122
Cash Treatment Cost . . 2289 3780000  865.225

5 Qutpuis and Pricing
(FOB at the Plant with Full Capacily Utilization in 1996)

Unit - Per Scwage Annual
Outputs Unit Price Treatment Price Treatment Sales
: (DEMUnit) _ (Univm®)  (DEM/m®) (000, Unit) DEM, ‘000

Treatment Fee o’ 2.391 1.0000 - 2.391 378.0000  903.798




Table3.125  Project Profile and Assumptions for Financial Projection (3/3)

6 Operation Schedule

(Unit: %)
Project Year
t
Items M 12 3 4 .15 A{‘;;"e
04 05 06 07 08 2019 '8
Financing Disbursement 100 100

Sewage Trealment
" - Rated Capacity Utilization

Depreciation (Plant & Machinery)
Depseciation (Civil & Building)
Amontization {Interest during Const.)

100 100 100 100 100 1,500

15 Ycars Straight Line Method
40 Years Straight Line Method
15 Years Steaight Line Method

Debt Service
Loan Type Maximum Grace Annual
+ Maturity Interest Rate, %
- Bank Loan/Local 7 {1+ 10) Years 12.00
- Short Term Loan/Local Not considered. '
Corporate Income Tax Zero
Sales Tax 5.00%
7 Financial Performance
Tseatment Fee
- Base Case, DEM/m’-ycar 23922005 - 2.39 - 2010 2.39 - 2014
Treatment Cost including D&l : ,
- Base Case, DEMfm’-year 2.46 - 2005 . 2.39.2010 2.34 - 2014
Sensiivity Analysis using FIRR (-20%) {0%) (+20%)
- Investment Cost, % 10.81 7.80 5.73
Sensitivity Analysis using DSR as of 2010 - {-20%) 0%) (+20%)
- Invesiment Cost, times 0.74 0.58 048
Debt Service Ratio (DSR), times-year 7 '
- Base Case, @12% interest 0.42 - 2005 0.58 - 2010 0.83-2014
- Alt. Case, @6% interest 0.59 - 2005 0.73 - 2010 0.89 - 2014



Table3.126 Wastewater Treatment Cost Statements

TERR -

WASTENATER TREATNENT (1Q0C¥D/SY)

SCHERICAL €37

UTILITIES €531

ELECTRICITY
YARIABLE CO51

EXPLOYRENT £031
RAIRTERARCE £031
COVERREERMT CHARSE
LOCAL POLLUTIGE TAK
SETAGE CHARGE
QIRECT FIKED £0357¥

EQIVPHENT & MACHINERY

CIVIL & BULLDING

IMFEREST DRG. CONSTRULTICH
DEPRECIATION AND ANORIDZATION
TOTAL TREATHNENT €031
UNAT TAEATNENTF COST

INTEREST 0N LOXE l!ﬁl OEII

TOTAL TREATMERT €63Y
Uhi3 TREATRENF CQ3Y

YEAR

WASTEOAVER TREATNENT (5900RI/Y)

CHERICAL €OST

UIILITIES COST

LLECTRIENTY
YARIMOLE COST

EYPLOTRENE COST
NAIRTENARCE €DST
COVEARNERT CHARGE
LOCAL POLLUTICK TAX
SETAGE CHARGE
G1RECT FIXED (D31

ECIUPKENT I EACKINERY

CIVIL & BULLODING

IRVEREST DRG. CANSTRUCTIGH
DE?I(CIAIIOI MDY llﬂlilllll@!

J0PAL Il!lll[ll CUSI
UNET TREATNERTY €451

IRFEREST O LOKG TERK OEST

{NTEREST Gl SHInl l(l! [ 11}

TOTAL IREATHERT €033
WNGT TREATSEN[ o5t

ews WASTEFATER UREATNERY PROJECT tX SVILA (E-1) o«
FASTETATER TREATHERT COST STANENENTS

1400}

~ CASE 2-B2 BISCRARGE 10 WEBIP -- (bEW,

1004 1008 2004 1007 1808 1009 2010 2014 1001 2013
0.0 J70.00 22,03 ARG 3DN.00 TG 3IE.00  3J8.90  3IE.90 IGO0
0.0 0.0 0.0 0.0 6.0 0.6 0.¢ 6.0 0.0 [ N3
0.¢ o.10 0.10 0,10 6. 10 0. 10 0.10 0. 10 9.10 0. 19
0.0 o1 ¢.10 0.10 0.10 g.10 0.190 o1 0.10 o. 10
0.0 ¢ 10 0.10 0.10 0. 10 g0 0.9 8. 10 Q.1t 0.0

384 3. 84
1.6 3,40
11,81 1343
110,32 L)
FINTERYINT
165.12 8551
1452 18513
£,39 (N1

[ 93] [T
0,40 o808
[EN Y] 12.82
0.0 074,05 1105 313,05  21R.05 @18, 0% WIS 05 113,08 17405 A19.0%

0.0 2.31%5  7.3355 2,326  2.3255  2.31§5  2.3155 ., 2.325%  2.318% 1.01%5
0.0 1958 .40 3888 .48 1. M 24,29 18,82 14,91 9,91
0.0 0.0 0.0 - D0.® .0 (K] 0.0 0.0 0.0 0.0
6.0 $I0.61 923,45 #1B.30  SI3. T4 90K.29 S0 D M§R. 2D 48D 92 TR

e.0 7.458F  2.8435 R IG4 2 4R 24941 238101 C 13180 13649 L3%1D

2014 1015 018 2811 0 1013

3VE.00  3TA.00  3FN.GD 3NE.G3 DDK.QD 3.0
0.0 0.0 0.0 0.0 20 a.4
0. 10 0.10 8. 10 0.1 010 9.1¢
014 0.10 0. 10 0.10 0.10 9.0
0. 10 g.10 0. 19 0.10 g. 10 Q.10
3.0 E Y] EE ] ul 3.0 3.1
3.69 2. 60 1.490 260 3.40 3. 60
13,81 [EXY] §3. 81 11,61 12,61 1361

931023 130023 WINLE3 O 1323 91023 1Ll

61284 812.8%4 MR Bl E72.a% R ML 4RL 4

us 12 . . -

8823
NI
022
0. 80
13,82

175,05 919,05 #18.85  41R.05  ei9. os 119.0%

$.3255 2. 3185  2,325%  2.31%%  2.315% 2.17%8
418 0.0 8.0 6.0 LR §.0

e oo .0 0.0 0.0 0.0

gee 61 419,04 11v.05  #pE 0% 419.05 319,48 i

2.2336 13385 20135 - 1.318%F  1.3235  RQES

*4£x3.ﬂ



YEAR

LQURGCE OF FUKDS

PAUFAT AFT. TAX. EF% IA],

DEPRECIATION AND AWORTIZATION
FINANEIAL RESOUREES

SHARE CAPITAL

LONG TEAY LOAX

SHORY V€&V ofel

USES OF FUKDS

UON-DEPRECILBLE ASSETS
OEPRECIABLE FIXED ANSELS
IRTEREST GURING CONSTAVLTION

CHANGE )N YORKINE tiFllll

REFAVHUERT OF LONG TERN DEGY
REPAYHCHT OF SHORT TERX DESBT
TRTEREST OM LONG TERN DERY

IRTEREST O SHGRY TERY GEBT

DIVIDENDS

BEGIMKINE CASH BALANCE
EKDING CASH BALAHCE

YEAR

SOURCE OF FUNDS

PROFIY AFY. TAX, BFR IN1.

DEFPRECIATIGN AND ANORVIIATLON
FIKAKCIAL RESOURCES

SHARE CAP(IAL

LOKG TELX LOAN

SHORT TERR 0€9)

USES OF FuNDs

HON-CEPRECIABLE ASSERS
BEPRECIABLE FIXED ASSETS
IRTEREST DURIXG CONSTRAUCTIOH

CHAMGE [N YQAKING CAPITAL

REPAYUEAT QF LONG VEAK DEBT
REPAYNEXT OF SHORT TERE DEBY
INTEREST ON LONG TERN DEBT

IRTEREST ON SHORT VERW OEBT

PIVIDERDS

BEGENNIRG CASH BALANCE
ENDENG CASH JALANCE

GROSS CAPDEAL ENPENDITURE
GROSS CASH IN-FLOE
QPERATING PROFIT
DEFRECIATION § ANGRTEZAFION
GFR-TAX NET IN-FLOK (2}-{))

} GROSS CAPIUTAL EXPEBDITURE
3 GROSS CASH IN-FiGT
GPERATIRG PAQFIT
: DEPRECTANIQN & ARCRU{ZATION
(4) BFR-TAX WET FA-FLON (2)-(1)

INTERHAL RATE OF RETUEN
on (4) 8FR-14X

EEY IN-FLON (1)-(1)

Table3.1.27 Funds Flow Statements

FUNDS FLOR STATENENES

2008

PESCEARGE 10 ¥ATP --

FL

wse WASTEBATER TREATNENT PROJECT IR SYILRA (-1} ve=

1

0. 8Y

1012

wn

s

- CASE 1-0:
FLL L8 1005
113,00 38,517
.0 38. 51
[ N 24.1%
.0 3,17
13, ¢0 ¢.9
¢. 0.0
13, 00 9.2
0. 0.0
113,60 0. 84
412,00 0.0
0.0 6.0
101,09 8.0
12,09 0.0
o0 9.0

.75 14,38
12,12 13.02
L. 0.
e.0 0.4
o0 2.0
0.0 8.9
5.0 10,85
0.0 e.0
0.0 0.0
e.0 0.0
0.9 0.0
2.9 0.0

{018, 1000)
008 1ac4
.57 18,51
nsr o ww
.38 s
1.8 e
4.0 0.6
0.0 2.0
.ot 2.9
9.0 o0
LT LI T T
8.0 0.0
[ 0.0
[ N 2.0
¢o N
e.0 o0

2014

2015

1.8

0.10 41,30
¥ 0.0
560 3565
0.0 o0
0.9 0.0

-52, 18 -8%.6
-33.461 -1471.9%
(420

iz

141,99
-178. 4t

013

e oe@
e DOo0

e soso
o DO

-1t

199,85 -351.38 -1 N

-89, 45

24,18 20,75
1). 12 mwn
0.4 e.0
0.0 0.0
0.9 0.9
0.4 0.0
0.0 0.0
0.¢ 0.0
6.0 0.0
[ e.0
o0 0.0
0.0 0.0
L 8.0
o0 0.0
6.0 0.0
.0 [ ]
0.0 0.0
e 0 o0

-221 11
-84 1L

e aeea
& Gaoon

n.n

-ted.
-14%. 56

<
<

o Q0ad

a asad

4,57

-145,5¢
-106.98

eoe TASTENAJER TREATUERT PROJECT £M SYILA (M-3) aen

RETURE X INYESTUINT (1N 1998 FEYEQ FRICE}
- CASE 2-B: OUSCHARGE Yo ¥alp --

T It

TR

i.00
¢
-0
)
1

0
N
.0
.0
.00

o

4
[}
1.
k]
1

-
-
— AT

1005

0.0
L2
18,73
1), 82
IR %Y

2018
Y

18,52

.00 PEx CENT

1004 001
0.0 0.0
11,51 38_51
4. 1% .13
1. 82 12,81
18.5) 38,51
HT] HUTH

{ofx, 10¢60)
008 1009
0.0 $.0
1. 5% 11,51
11,15 .15
13,42 11. 82
3.57 38,51
Hn 2019
6.0 -235 .62
sy 11,31
215 1.1
1.4 11,0}
W 40

-0
-23%.38

910

0.¢
W51
TR
11041
3.5

-113.131
-16%. 94

195§

~-28), 1
-218.%2

i

b |
- -
ey
-

~118. 8}
-1

7013



3.1. GRAEHMROLDOTRHARE

1) ¥

BN TOREIE. 199 CHMAOBEECK TS FIMERNENSHFEE
BREHLALLOTH S. SEBTRRESDTFHANBHBORANFEHETHS.

2) T ,

B THRNRAEEY. ANARET 2BAOBERELICOEAFH ). X
WWTPHANANOBHKEZHES U 2An. FOHAKERFATLHMUELS
CHLT., RN TRUBRGEORT L EHL K3 UHENF HDI 5. L
TEOBIH/EIBFLAVWHAE. S FELLR M LAMALY,

Table 8.1.31 M-1 SVILA Color Data of the Wastewater

Sample - - ¢ (436 nm) ¢ (525 nm) o (G20 nm)
No. 1 Total Wastewater
12-18 6.6, 1996 .42 33 .25
18- 24 - ' 14 16 18
0- 6 6.6,1996 17 14 19
6-12 - 26 99 26
No. 3-1 Printing Wastewatex
 8-16  1.7,1996 14 11 10
16-24 16 11 10
0- 8 - 20 16 13
No. 3.2 Pre-washing Wastewater
 i4-22 20.6,1996 11 6.8 5.9
22- 6 ‘ 3.1 1.9 - 1.2
6-14 21 6, 1996 - 3.3 2.2 1.6
No.4 Dyeing Wastéivater N
15-21 5.6, 1996 .97 7.1 6
21-3 _ 74 80 69
- 3-9  6.6,199% 12 16 31
. 9-16 11 13 13
Desizn Base for Model System 30 ] 30 30
Emission Standard 7 5 ' 3




HAkOBORRE. 3.1.1 DF-2H LKL T Table 3.1.31. xR T.
BAREBETFLSATAODRIMEE LT, BAMIEIKEELL 30 £ LA,
L LB OBEERTIERLVTHDI, LVIERMOEVHETH S,

. RETRRKOBRLEFOL TEBREFEG, BRARRE TS S,
BOBEOBEBANTEHELIRE TR, BELEHRCLTHENDH 5.

2HOBEAN L. BEREHAOY Y PAEODOWCREXRHIEOT AN 2 EHK
L, 70y 737y IHofikERFLLCEEL. BRY Yy 25
ARG Y TAERRLE, Y- FALOHEEE Table 3.1.32 27T,

Table 3.1.32 M-1SVILA  Result of Coagulation Test

Circulation Tank in Dyeing Factory Sampling Coagulation Test
Note - lo2.12.199 PAC 100 ppm
11:30 Anion P 200
Spot Sampling | Cation P 0
o Flocsize - Large
- B Settling time 30sec
Parameter , ' B
pH 8.7 6.6
| 55 mg/l 0 - - . <30
Color black -_no color
« (436nm) - m 53 3
« (525nm) 41 2
@ (620nm) 10 1
t-N ng/l 112 -
t-P mg/l 09 <0.5
CODe mg/l 270
CODyl mgl 240
BOD; mg/l 90




Chiclzt, GENBOBRIAFTEAEY, Lhb., BOHOHF 42K
PR — A S EREEASICHARFCARLREQNTE S, FA MR ALY
LRy FRAMD S —ACHYTLOT, RELERRBLZT2H4B P L AEN
BOBREAX3PLLALZVWA, COLHOBAREELEAFEARTES,

3 TRBMAGOMY

KOOI F AL OVWTRIL.
DeWATLLHCEE - HEARBET 2 HRERALAERH

 QROBVWHAXIEEDTHEEARBETL HREBALAERS
 QEORVWHAZTESRDTCELABL, 2oL KT

@ Case-1 2HAZ 2 LHCPhEE - RRURBET S
HRILBALSERS T D
CoBal. KAFELLEAE Y FITRRORBIALOLIAMTE S,
SHALRRETZOC, REABRFAS<KEHIZFLEHL, BRO2VCR
HFCRH LRV AN ETRT T2, GHAFARCISTAHENROY R,
CODUIIAD FHLLODCODCHDEFAMSVE, EABOD, COD
PUAZABELVOT, HHAHCE2BNBRORIBLLLVE LA
2. THABAALEEADLELZLRELY,

@ Case-2 BOB/WHALITLED THERRLIET 5
BRABALABRS T2

IOBER. BATHLEAE LR T, BESANOLOY. BBODEL
BUEHDLATRE L0V, ERLGEFSCBELOWITRZ2THS 5,

ML, 2OLFSARTIRE. BAITREKBHFPLLCTLOT, BEBG.

RETIALE L, KBRES LD, .
BROVTLIRAKBETE, BOKRISHRBREL Y. HHADHHE

EELHRTOHRLICETIBERAINS,

—07 —



Table 3.1.33 BABIUCBRBAROAHELLULCHEGAGE
Kind of Quan- CObcr BGD ss color T-N T-P
wasiewater tity | mg/L | @me/L {mg/L{ ng/L ng/L
e3/d | (kg/d) | (ke/d) | C ) (1/m) | {kg/d) | (kg/d)
%] {for design)
Raw total 1.500 500 300 40 30 20 i
wastewater {750) (450) | (60) (30) {§5)
*2 Case-1
Treated total | 1,500 300 200 30 3 20 1
wastlewater {450) (300} | (45) 7 {30} {1.5)
*3 Thick )
vastewater 400 800 400 100 60 20 10
{(Raw water) (320) (160} | (40) { 8) { 4)
4 CASBTZ ) )
Treated thick 400 400 200 30 3 20 i
vasterater (160) -] {80} | (12) ' (8) | (<)
%5 CASE-3
Treated thick 400 400 200 300 3 20 |
waslewaler {288) {80} | (120 { 8) (<)
¥6 Case-3° 1,500 200_ - 100 160 yA 20 1
Mixed total pesign | {(300) | (150) | {150 ' {30 | (D
discharge base

it) 1

BARAOKR CEFNYRT AORE)
¥2 CASE-1: BAMAZ FHRELABE

¥3 : BETROEGHASTERELLBEOKHR

“4 CASE-Z: HGMANGZETFHAMLLHE
EOHARETEETEARNBLEBE 702088 %L

#5 CASE-3:
+6 : ML HGEKECOBOREALBAELLBAOEABEA




@ Case-3 HAOBWH AL L EDCHEREL,. 2022 RET S
OB, D Case-2 TRRHBEIBHELAL VI 2 2HEBRET 2 <,
ZDIERARELIRET 2DTHE., SSOMMELALLTbOD, Bl

KFELHEL. RLBEEHCH D,

Table 5.1.4 MBE BN (5T & 02§

Equipment ceost | Depreciation | Running Cost | Total treat-
& [nterest gent cost
SIT S11/a? SiT/m? $11/a?
CASE-1 154,400, 000 40 107 147
CASE-2Z 55,000, 000 19 a8 03
CASE—3 43, 200,000 12 70 32
Discharge 506, 117,000 144 404 548
to River

CASE-1: BAMAE FTHRRBLASBS
CASE-2: FEMWAL T * FRBEALALSS

CASE-3: H@BALITZ 2 FHARLAEBS 79w 27058%L

) 2EH

MALELZBETLL00. BEBANIEZEDTHERRT 2 H FHHER T
bbb, CRATBELALI O 7 2 RERETHI L AL TOLIRETH 2
EXRFSRRE, BEBERICT L.



3. 2 M-—-2

MARLES HOLDING, d.4. MARLES POHISTVO, d.o.o
{ Furniture}
3. 2.1 T#EHEE
1) §%®
YARLES HOLDING MARIBOR d.d.o. . —HEH I L, SFHIHEGE, KHE

HMEERCASEEREL SN EERL —RLTELR IV - S ChL D,

Z @O, MARLES ZAGA d.o.o 1L ANB 3 % %, MARLES HISE d.o.o {1 KRR
$C% 4. YARLES PORISTYO d.o.o HMEHBEELFEZ, T LTHEL2KO Y -

v A & MARLES STORITYE d.o.o A {f- TWaH,
MARLES PORISTVO d.o. 0. CAE IR TWALF -7, T, BBELACHRE
LEOBREFRAR, EERDOBHRA - X LMY THEOEAHCBINER TV D,

WARLES HOLBING MARIBOR d.d. O THORE #Fie. 3. 2. 110779,

2) A¥F., MW okEME
AT, MRBIAM N B & Table3 . 2. 1 12m7,

AT, MR AENR (nf /day) -

Table3 . 2. 1
Source| Well City 7 River Sub- Recovered Total

Use ¥ater Yater ¥ater Total ¥ater

Boiier Feed i81.6 181.6 “;220 403.6

Raw Material

Washing 1.3 1.3 1.3

Cooling 44. 7 44. 1 CoA4.7

Air Conditioning

Miscellancous 70.1 70. 1 70. 1

Total 297. 7 72 | 222.0 | 510.7 |
Recovered Water/fotal 42.7 %
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3) Kt R CHEARMZ 0 — ¥ LY YT A
TWoAAT »ALFiIg. 3.2, 21597,
(1) JRAU A
O B

THOEBNIZKESBnOHPFEHALCWDS, 408 /seeD B KK 7 T,
NS0 dOBARBIEAZ R LY., THOAEMA, EEMAREHX
M A B LT 5,

@ ik E

A EMAD B, KA TRBALBREEECRBIREAMERSRC
wo, RIEEBOBEDZ, FAMELCNaCLEMT, $115 d DK
MR sn&{TbR TV,

(2) METREBEAORLER _

Yw e Mk TR & Fig 3. 2. 31T,
HTHEAREANEECHL N, AN - ANSHERELTOTF ALY
MaAMT. HEITR—RREOHE, ARESREEAEREILATC.
TOMERUTIEAD L ET . ' | ’

a. —RWUHORETR | |

CRHMHREL., AMBREOERBE, BENELENTIEMEEMEY

AR LL0Chs, ~REHOKAMRHELRERROLBY Th 5,

R#~%ﬂﬁ)ﬂﬁ£?b)ﬂﬂttﬁrﬂ(%ﬁ)%Eﬁﬂﬂ(%m)ﬂﬂﬁ

T A 1 ME | £ 1
X ER) * 2
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Fig 3.2.2 WATER BALANCE DIAGRAM ( w'/day)
max
Softener 404 Boiler e
h
max 222
182 Washing for
Gluing Y 1
045 . @
ditto ba 2 >
®
Washing [or Painling N
- 1 booth { White)
Head 2
Tank " di O
| 1tto | -
087 { clear )
- . ditto :
: ( cabinA )
- ®
ditto
” ( cabinB ) -
, Cooling of
45 Air gompressor e
70 > Domestic Waler >

O : Sampling points of Waste Water

In Table?2.9

@ Composite Samples of 1 ~ 4

@ ! Treated Samples of 7 wilth coagulation

Note :.a) No flow meter is applied for the well water.

—103 -

)

@E



Fig 3.2.3 PROCESS DIAGRAM of PRODUCTION LINE

Well
Water

Raw Malerial Processing

{ Wood )

Veneer

Raw Material Processing

(Wood )

Finishing
( Painting 2

Painting

: Kilchen
L Elements : .
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BARNZHABIEGAT S LRCH B, WAFKICIE LI KL AFKA
Kbsh, BINATHEALANOERANBLOLDIRARZIT I, ZORK
AMBABEAL LTHRAT S, KENATHHARNRERE LTHEET
B, TRLOFEAKE, BE (K-2) EHHLCY LB R o NE
MM EREREL LTAER T, 1580 AMERRAGEA S A KON
CWESRIC ko TRE B,
@ 2K

FARAAO R ZHET S LRTHS, HRFERFHERLBRALES -

b, BMHCHAE A -~ Y ¥ IR EMe bR s,
HE SRl N— 2 A RACHBT 5L, BARLIED =2 ot
MEABHL. BAKREGRT ST ERES,
@ |
HEIXREFRAZ@GY Y THITL, HERETHSELRCH D, 22 THL
AEWMLRVOC, BEADORAERRL,
@ HWHoRH
MU sShEBL2EHTHIRTCHS, RUIBALEM SHDHGIE, &
M B LW AEEARAKH b &R, S RATHAKE> T
ABLHEAT LI LN S D,
b. OB TIE
AEEAEE, KME2MOLRE (LE) sRBEFARBERLT S X
e HHMTHEAL., BMAKEZRET 560 ThHA, O ROKARNE
CFRBAOLBD Th b,
FEERETR) EA- RE) o (HE) - () - (742~ ($iR) — Bl ik
L ramMETM o (HE) - (D > (R - (B E - H '
® &b
 EAEAES BB, MG, ATAAMEBIERD LI RAER
BdBTECHD, o Cl. ARGBOMRCHD Y ¥ = KGN
CREHTAED, BEOBAREET B,
® ¥ |
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BADOHEBSHBEOBREFIL L - ¢, i, BRI LIS, &
WL 2B FOAEOER LT A bz 3K, 6HEMITT L, ESBT
BTy aTRChD, TICH, HEABOKRBPRARELET 5.

FAOHBECPHAGESOERIIELC, ENEFRHEPLELILLENDLD
tw‘5%%—\X?VV#",U—W&U:h6%0&¢ﬂy7\ﬁgﬁ
LR L CORAANITDLORE, BIE. TORPEABARAS Ly ¥ -6 ODHR
BREACSEITLTHEMNEL D,

c. AHFROHETLR

*Hﬁﬂﬂ?*fw-ﬁ%-mﬁwﬂwxﬁyx'ﬁﬁﬁ%mﬁﬁﬁﬁﬁ
PLEO B RIS, SEIHRCREARLOLATEHBL VS, KH
FUHOKAMAHETREROEEY Cb D,

AW - =T g IR N

¥

Bl — (348 > KRN L) — (BH T > ERMT)> (R%E) - () -
Ut L% 4) - 3
D 475 o # .
EUMEES, T abu e NHE B X AGRE A LGS TV,
EANEBETHILRCTLD,
@ kMY - BN _
WA b RTH. M. BHS. AMEAbECHERY, B, MRG
¥ BB LT TS TRCLS,
@ kEHELTOGRESRLR
EHO LR GHABREAVITE, GHUESSREEA SV BT VA
B ok AR E BB A - VEEYLNTIR, $LRAKEICABAME R
LEEHSRAEBEZ S LHOEHFTR CHDH, -2 Ci, AHDOEFILRE
LR AR RERREARE LT 5, GEOL KA KR ERET S0 L
RAD., HEA-FESBOKHEEMT 2 0BALEXDIZE LIV,
® MY DEBOER
ﬁﬁH@&%WI&ﬂﬁ@b;%H@mﬁmimtﬁmﬁﬁlﬂfbét
b, BABMMHREL. AMCELERAOBEAENERTVD, BEA
PREM T Chd b EADRAERILS RV, 22 CR, BEHHROKHDKE
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ABBET B,

& ¥
BEHI. (FRUYI-> Y ¥ -0 - (@) (LB Y)OfE RS
Aiibh2 TR CH S, HEKMELPEEVEAHLLD, H a7 L -k
LaguMtibhTWws, J0rYd, ZLoRAEMLHEHFT I & A
CHBURBML, RMOKKLE L LEBHIA L, BRFEHCARRELT
A, "hABEIsHEL LA —ALEMLTD, ZHDRKKES - A
REAL LTHM SRS,

{3) BEARNAEXR
RARREBIAABBEABRBEIR TSR, RECRENSA T,

(4) HeA R B GO A AT 8 46 3
MEADKRR, CFHRAOLEC LADNARREL LY iTbh v
B Ehk. WMV AEHE. BHHCHT AHONES bED SR TV 5,

4) BRABRUCHEKOGARH
(1) HEKRKOKHE

HEAKoAE ¥ Tabled . 2. 257,

Table3. 2.2 HiHADOKEH

T 1 2
Name of Sample Well Water OQutlet of
ftems — Softener
‘_\—‘—_
Temp. 7 {(C) 15 15
p H (=) 7.5 7.5
CODC: (mg/Q) 1.5 -
T-Hardness % {" dH) 12.4 0.02
ce (mg/ Q) 8 : -
T-F e ENCTIA D] <0.05 0

Nl HifAKTH DI A _
N2t HFARBZKERBCARLT LMK
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(2) BEADAH
a. HEADENLSH
M K/ - ApeAk (0.87 o /H)

BT - A 2.4 dlEx 28, 3.7 X 2KRU3I 4 X AREN
LCWwad, 20536, 3.4 dd 13 (Sample M3} CTHES, AGKY Y
LE YT ek — M F, 3.1 B 1k (Sample No4) THEBNY 9 L7
5o h - FEMERTWS, TOMOT — ATHEXIIE L BERTD
RTEY. MAEDOI996EG HI0H IR, 2.4 f HOCabin’ A (Sanple No5)
R R2.4 g dCabin B (Sample Ma6) A{EN & h Cviz,
HEADUEME, R2W/ OHECHEN, AEHTHD,

K7 — A AR, GHOBHTRAD., B, REGHA, wH, o
mﬂﬁfﬁménbﬁﬂﬁﬁﬁén(wéﬁ‘I%fﬁ:nawﬁ#mﬁt
HHODEE A - THY, BAEITLAHEELDEEUTOLEY T
b5,

s ZF b -

Xy, rua~¥x%, AR B

CRHEREH

f?»ﬁvj—w.I%&#Uﬂﬁw.fiwyyﬂfw.?ﬁj—W.

HHEBAY. XYLy, bAxy, TRV, Zuh, ansnH

- 8 ik
SFENT T, ATFAFAE N, bPRAT P AL T R ME
- F ' ’

I AT -, FobY, PATy, ATFATTFAY by, T FN
YU a ATUF - b '
@ mHEEEAK (0,46 d/H) 7
2 NOERBATLCVA, BERER. B, EEETHLERSA. €
DA (Sanple Nab & 7) ﬁii}‘éilié&hz)n - '
® AEWA (70 d/R)
HRRKAS2 ADALIEAREMEh TS,
@sm{ayufm(mzﬂnn
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BEARIBEAEERERCHRY,
® avsvy VAHA (4sd /1)
BEAIRIE AT RIR TN,
® % oih
e BOomAERAK, IHRKBOoRAKMEHR SR D,
b. BREAOHKIMAR
BTV SRR N ORAE KD KBRMFERRERIe 3.2 4w

S
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Table3. 2. 3 HRARVBBHEKDAR (1/2)
Na 3 4 5 6 7
] Name of Sample |Lacquer line]Lacquer line{lacquer Room |Lacquer Room Gluing
1teas (white) (clear) (Cabine A) | (Cabine B} | Machine A
Tenp. (C) 24 25 22 22 -
p H () 6.7 6.9 7.5 6.7 7.1 |
g—; ng/ Q) 160 700 ) 880 250 27,000
N {mg/ Q) 56 59 55 59 4, 000
N-NH, (mg/ 2) 0.18 0.25 0.4 4.7 17
N-Kjeldahl (mg/ Q) 22 - 34 22 24 4, 000
N—NOz— mg/ ) <0.1 <0.1 <0.1 <0.1 <0.1
N-NO; (mz/ Q) 34 25 33 30 7
TP (mg/ €) L2 2.2 1.7 1.7 6.1
CODa (mg/£)]| 4,000 7,000 11, 500 10, 000 19, so;
BOD (mg/ 2) <5 600 610 630 - <5
T-fat (mg/ @) 8 19 17 - 48 <5
CHC1®+' (mg/ Q) <;:n.n01 <0.01 <0. 01 <0.0t <0.01
ci.ct.’ mg/ ¢) <0.01 <9, 01 <0, 01 <0.01 <0_"r-)17
ccesd ma/ Q)| - <0.0t <0.01 <0.01 <0.01 <0.01
Ce:CHCHC ¢.* (m2g/ Q) <0.01 <0.01 <0.01 <001 <001
Ce.CHCH.C?" (/) <0.01 <0.0t <0.01 <0.01 <0:,;_-
E‘H-.;CC g, (mg/ Q) <0.01 <90.01 <0.01 <0.01 <o.01ﬁ
C.H: (mz/ Q) <0.05 <0.05 <0.05 <0.05 <0.05
CrHs {ng/ ) 7.1 0.3 0.3 0. 06 <0.05
CeH:(CH.): {mg/ ) 19 3.0 3.2 0.47 <0.05
Anionic surfactants {mg/ @) <0.05 32 . 8.4 6.2 0.6 _

{Note}) * :

Expression as C 9

=10 --



Table3. 2. 3 HHOKRURAFERDK (2/2)
W| s 9 10 |
Name —of Sample Gluing Effluent |Effiuent out
Iteas Machine B |working time| of working
Temp. (T} - 16 17
pH (—) 7.4 7.1 6.9
SS (mg; )} 1,500 35 30
T-N (mg/ 0) 76 18.5 19.1
_I:!iNHJ (mg/ Q) 0. 11 0.72 1.0
N-Kjeldahl (mz/ ) 13 16 17
N-NO: (ng/ ) <0. 1 _0. 1 0.1
N-NO: (nz/ Q) 63 2.4 2.0
P (nz/ Q) 3.3 8.5 2.1
CODec: (mg/ Q3| 11,000 20 27
BOD u (ng/ ) 100 <5 <5
T-fat (ng/ Q) 130 <5 <5
CHC@e." (wz/ ¢) <0. 01 <0.01 <0.01
JCIIZCQ 2" {mg/ 1) <0.01 <0.01 <0. 0t
cce.t (mg/ Q) <0.01 <0.901 <0.0t
C¢.CHCHC?:" (nz/0) <0.01 <0.mﬁ <0.01_
CQ:CHC—HzCQ * (mg/ Q) <9. 01 20.01 ;;101
;lsccﬂa‘ (ez/2) <0. 01 <0. G} <0.901
CsHa (mg/ ¢) ~.<0.05 <0,05 <0.01
C:Hs (mg/ ) <0.05 <0.05 <0.01
CeH«(CHs): {mg/ ) <0.05 <0.05 - <0.0t
Anionic surfactants (mg/2) 2.7 7 <0.65 <0.01

(Note) *

: Expression as C @
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(3) BUTROKLY — ZARAORERRKR
a. RRBROAM
A7 ~ AFEABPRC, BAKALAHD 2 AROME D Ch X,
GRBERELS, TEHRBEANLAACHLII Lnt, WMIOATRS L,
THOARETFOLEN DD, KRS —AFEAOTHRIBE LT, BGE L%
BRI TwD, UioZl b, KRS - 2ABEAEHSIZHERN
ﬂﬁﬁ%ﬁh.%mﬂﬂﬁé%%?é:k%ﬂ%k?a
b. R8BI
M3~6DAKY - AFEAERAR (8) RERASLLLOE MRS
KEL, SEESEMELTAL (S0, BB RAIIEME. p HE 7
EEBLCREQBEGTS, COLBALZBBMAYLTREL, €OAHM
EExT> CRARELERT D, '
c. ABROBHE
D BEHSADAH
BEARAKE LTHRLERAKOZOMOKE £Tabled. 2. 4w+,
@ AL (S0, OFEME - '
M., AL & LTISO ng/2 Th 5,
@ BEADAHR
nkoAKHEL Tabled . 2. 559,
@ BIEHB (S5.)
LKz, HBELBAR2ZUT CHH -,
©® EntEHiERs (DOC) 7
REHUAOEREFig 3.2. 50, REBLAOWREFig 3.2.64K
T DN ' '
d. HEHo %R
O HEARADOSSHABEV b, BEREEAORERMB LS & 5
HYsz sy, LADSS£0KT Do LBAREERLE, EOL S
ﬂ%naﬂ&ﬂwmﬁu.con&ﬁtwwfnmmﬂbﬁwﬁﬁﬁané
TEBTMERS,

@ HELMAKICODHMLPL, BOD/CODHMKEL -, Hfmmp
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FIRH> kv AnMIEAEGOLONSD,
@ HEDHL Y- CHBBRAOKGLENRD bR EMK, VEBBEHET L.
e. & '

RS - ABAREHERBAZITO T L kD, AP AR e i A AV A
#Bohd,
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Table3. 2. 4 MGk kY Table3d. 2.5 ABAOKH

W 11 L 12
Nane of Sample Lacquer Nane of Sample Treated
1tems Waste Water Items Waste Water
Setable Solids {mg/ Q) 0.5 pH (- 7.8
As (mg/ Q) <0.05 | SS (mg/ ) 220
Cu (mg/ Q)| <0.05 T-N {mg/ 2) 61
Zn {mz/0) <0.05_ - IN-NH-s (mg/ 2) 3.6
é 0 n, {mg/ 2) 0.61 | - [N-Kjeldahi {mzg/ 0) 12
-Cr {mg/ Q) 0.11 N-NO. (wz/ ¢) <D. 1
Ke (mg/ Q) 27 _N—N01 (me/ 2) 29
He (wz/ Q) 0. 005 -P 1.8
TOC {mg/ ¢) 2,600 CODe (r;g/ )| & 300
€. (ma/ Q) 0.57 BOD we/0)| 650
T-fat (mz/ R) 9 N
cice.' (ng/ ) <0.01
CH:C.* (mg/ ¢) <0.01
cce {ng/ 2) <0.01

CO.CHCHC?( {mz/ ) <0, 01

Ce.CHCH:CQ"® (mz/2) <0.01
CH.CC®5® {ma/ 8) <0.01
CeHs (wg/ ) <0.05
CiHs ' {mg/ ) 0.4
CeHH(CHD:  (ng/ Q) 1.2
;ﬁonic surfactants (mg/ Q) 1.4
Zn ' e/ om

{Note} * : Expression as C
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3. 2. 2 AKEMARK (Water Conservation)
1) AN R A R o ]k
(1) KMo
O ABHIAQIFOARTHLY, FPAR -DLERABCERSK, €T,
LbeaLBReEIh TWD,
@ EAT—OBBARBREMERTVS AN, 2RUAON KT BAICE
MERTo D,
@ MAROAKBENEZLNDLO0RNAI7-AHAKCHD (2EDH61%) . KW
CHAEMA ($9523%) . AHMA (H15%) DRE Lo TWE,
2L, B4 T -MAOEMRI, BETDEICEMAH S,
@ EETREBBEMEIRCVBNIAR, R —20KBAEICIR
(1.3d/H) Tdb 5,
® AHMAR., ZAEREOHAME —BRCERELTWE,
® twEMAOR (Tof/0) REFHK (182) KR TEVH, T hfk
DANRT Y RAERHBEFTHIRK., M A AREZECIOHRBLAVEL
BT, REENRABLLOEMbR A, i
(2) &EEoRR _
® HPEHERINBERIRTELF, MARRRY 7O REBFE» b KT
ShCwa,
@D BRABBERIRNTCVSE0C, IFAOEKABAITDLOA T 21,
@ KA Z7—OHGAHR, 5% ARIRENIR TS, LhL, Z IR
RCVwAAKKRECGRIWER, 2847~ (38&, &#BrEH 16.9t/h) H 24
hD BB LEBAOINBENTHY., REERAMAEYI RE- TS,
® BEDRA FOBRBRBRIE, UAToOHY,
S EW (4 H~1031) 12 2.0~2.5t/h X 5d/Week X 24h/D
- A E (10 ~4 ) K 8t/h X 2/ X 50% 5 X 24h/D
® FAn CBEASRLKRIEN6ON/H T, BECRT A 2B25, 0B
MARE LCHRERTCVAHK (208 d/0) XD HEHILE L,
chit. AHERMOABROKREABICRALCYS b LiEES 3,
© HAERDHOMARICIIEX DRMARHY., HBEOMAKEIOBLY
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PRttt H D,

2) AHMA ML oE
(1) BAEETROLR
P CHEEREAAOBARAFMIN T RZVD T, HAROWER
AbRTVREVESLY, TTHFAOKRILXERLC, THEKOMA
ROWMAEES A RIEADRV, T RAKEMNERO LA TH 5.
B o, SARRROMARAENBRALFERARECH. Z 0l
RSV CRAOSEESEERALTOHE D EEMN LW,
(2) 28 G055 oo B 1 o B0 1Kk o0 R L EE
(a) FHEOBE
AL LG OMEANMAHRE - BRCEMIhTEY, ZoRkED
HEAEMN L THRERT 3, KELMODOARRIFH RO T, 200 HF
45,
hprrcl, MARGBROMABRMELLLOE LT, HELL,
) EAZRN
KAGE£Tabled . 2. 67 T,

Table3. 2.6 K&

Tk e g | A CC) | o | A bt | o A e 2
asml wo ldsmian Jwal % | ds | keai/m | o

Bk | 45 | é 5.6} 14 25- 7 56, 000 239

E’j@i ﬁ45 | 8 5.6 _25 _3_5__ a5 _ 42 8 b6, 0070 | _;3977”—

(c) o o RS L I 7
BB B (L4 Tabled . 2. 7R,
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Table3. 2.7 BSH ok

WA FT T
& 1 t
By e 2. 81 BT

i - M n

it £
78,000 Kcal/h, 77¥E1J) 0.6 k¥
nNE 106, #HA1.5 k¥

-1 &

7 I A

“l- M

FERAE656, MWL E200, HARKEIGS

() MM 7o —v— b RORER
ﬁ_ﬂ{‘r'fﬂf“/* F&Fig. 3.2.78, FERBLFig. 32807,

Heat Exchanger

Coo

Tow

‘L_ij
AR AT

|

ling

er

' Reéycling

4,000—¥

.q_

*+—3, 000—=

Fig.3.2.8 Bi&I

Feed @
I, j
Watecr L’ Blow
e——d
'L Bown Punmp
Fig.3.2. 7 fERE 7 12— -~ b
() BIEFEMNOHER
- % de

D 2 Table3. 2. 81059,
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Table3. 2. 8

| It

] i

FrE e il & Table3 . 2. 101279,

— 19—

W (FSID | S# | @@ CTsiD |
fﬁﬂlk‘t B 460 : T -160 |
ﬁﬁﬁ;"n' ) 180 2 60
HE-MBE ' | s 100
E%& I}'ﬁ;‘,%i‘lﬂi 7 i X | -687
ﬁ%"siﬁf\rkw M 276 -
*ohoBRBILER
B %} 7.’%'} o 7—1-,883 _ |
ﬁ%%’i%rables. 2. 91257,
Table3. 2.9 #H§iik
50 H pEik | ME mERN | miRANY |
_ (sn_/n) -(:r-sn/‘z)“ (S1T/d )
%E)Jﬁ: 2. 1kWX0. 8x8h/D issnncw'-l{ 202 48.2 - 1.7
NI R N
E ;ﬁ,i% - | ﬁ 71 j0.9 10 o
& it B 373 89.1 e
- BEEN



Table3.2.10 FHEEM

WooR wm |MbAuy | & %
(TSI1/Y) (St1/ad)
W | R 1T 1262 s
e w o1z | | 10%
Lﬂﬁm&ﬁ 1 ea2 | s o5y
(’i‘i;;)__ 314. 5”77 _ 30.8 N '
eite s s.7 | ]
(& 'Ei) 463.7 39.5 e

(f) I # a3} (Technical Comment)
® REEMShCVAHHNADRELHISC, AREE LY BohS AN
., SHORLGEVHBBEZBVWTH2TC, -0 EHOAVHARBIERNT,
MOBHRT Dk dBRAEH 5,

WA, BB AORBRERVT A, RTWIIEFAEML
w0§25ﬁgﬁ&énLmu.%o%%ﬁﬁ<fszanﬁﬁkmign
AEOTC, MAODEL I NI LOEEIOLRS,

@ AMERBIEFAR. PROBEAGY (H12° o), €T, HHEK

IRBEORE (BFEBRGRECKS né)&g<¢5e\xﬁ—mﬁwm
Ltbﬁﬁﬁﬁ&btb?b%nﬁ%boﬁﬁ&wmﬁm%kf\ﬁﬁﬁw
AR A RRE R RELEXbAS. TOMRICKSEHNEOER
A E. FTROLSLMFELE, |

-mﬂm&ﬁumt\%nunmféﬁ%$ﬂ%z%Q
CREERZ IS T s T u Ak (HIE) 182 %,

CRERAS A EELEAKO KO KERNE %, o THRADOFTRD

5%& 5,

RO AL, BIH (MABIELY) 5% XHEMSh D,

(g) 1L 1% (Econonic Evalue_:tion)

TovRFAEBYAFRAL Y ORMAHOSIT/dCTHDL, ZOWEU
FTo&EMFiobBWTHEHLTAS,
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® MR CHMEACHLTLILbRA TS TN 62.9 SIT/8 2D ¢, AR
EmMRmbLrAflchs, ABIORMBR BEEEOREIZLLE, B
SISIVE 2RV Thd.
@ BEBEANTAMIEREIRLIBAILR, TAHEHE&L L THEOTMIN
A1 160 SIT/d UL ERBMR IR RALZOC, BREMZS bIzfiMe i
D,
D HRANM~ORKEET 2BAR, EMCAHT 2B EQSSIT/d X
%5ﬁ%ﬁb6&%£6néwﬁ.Eﬂ&mﬂﬁﬁﬁuﬁbﬁﬂo
(h) Z ofoBEA
ATHEY BAFLHEARIEY (1.3d/0) 2O €. BRANBREI LY
ACHANMAK L CTABIEARSL TV S, BRENCR > THHBRAD
ERAMD L. BRODEMREL LD, BEALBO L AT ACEE L RIET
THRERBH S, |
(2) RAOBEEEN
D BT ATBADEAL, KENREP CLAbITROBESEFCAY
OC, HBABEMZR LS FRELCH S,
D EEEAOBAEMBIL, FAEHEAL VO O BHMICKY L WRTE
R A E W,
(3) 2o kik
AEMAOENRES VO T, ThERBTDIERERLRD, €ON
e LT,
@ ik R RS O
@ BFMAERABHKLD B LRE,
@ AR VAV EHARIELAY T AORE
B A s., VPNLILBMFREEB CXLLBEEOC, BRI LOF
EARBIRSBARbLLAAL, EXOBRBZ 2 ILMKREREINL L
MEE LW, '
B, AENMAKOEM RN EERBIC K ATE W L, T CRBEELL,
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(4) KEHNGREIIEOET LY

AEMEm{stme4 £+ ® CTabled. 2. 111 F ¥,

Table3d.2.11 A#EBARLHBEOI LD

No. AREHBEONE oA B AL A % 72 ) @ 3 il
(d /H) (s11/d)
1 REIEMEMEEARDO 42.8 395

A NS kAW REM

mooK ik
MK BB B

w SEB{E
(fd 70) 208 257
(d /Set)| 0.74 0.64

% Bty FEER  96,552/Y, 404/D

ik $

13. 7%
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3. 2. 3 WWTPHRBEKELEET D THLBROBEARLE
1) HEAoBiR
WARLES HOLDING MARIBOR d.d. i3 — & 0, AHHETH, ARNFHRL
BREAGRETEALGEEIh TG, ¥ 7Y w7 &iiok DR AH
AKOABRBTERE., #LBSTHLLEMIAIRAREZRLNIC LM -
By, ERHTBAOEAKSEHIA T EREB SRS, KKAD
ATHWWTPRUOEMMOAEKEEL FHEZHLEL T, HRCRE, B
MEBPORTALBRLZCH, FANETHEAGHN SR 2EAOENRDR
Lo THKES L2 L RET 2BA bS5,
SAMETEMLENIARSEADL. SREOHBIEEAT, TORERR
,wﬁfhé,Ltﬁof‘%i%ﬁ‘T&b%%wmwﬁﬁ%w%mKﬁWé
RONMICRRERT - ERRFENTHS,
HARBITEHEMAOGHEMEIBRAKE., XOLEBY ThhH,
a. BEROABEZEYX T HHEK
® kit — REEK
BREDHBEEACHS, BHTHPRA, FEBIEALT 5,
@ BEBEREA
EREONBEEACHSL, BB CORM, FEHTHIEBRELET D,
@ &% A
WHEHEL A RS,
b. BEARBRYLEL LEVEAK
® HAL T a—K
B EAYEBRER TV,
@ oIy Y RDA

BEAVIEREENTWRWY,

2) FRARER

(1) Y257 ARERH
FANEREALBOPLE, BEOKES ~ AEKEETREABPRATDH
B, TRLOEABRHBRCCODNREL., BAORERNV R CHD.
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(2

{3

a.

COD#MEI 5 LkeLC, OREARESODANNE, @7 <t
vEESOLFHRE, OBIELE, OB YEDL S,

HEQRITRROGEERT EBY, AEAKQIEFFELE S, KEAT
BB LTRL-ROHOEENIRTEY, A=y R EFr=vTaR
CREECH S, LMo T, KiE2RMNT 5,

BEABMBLIRCHLOHI L, BEAREOBMBELERIRVWI L HLEET L L,
MR EARLCNSLEEZXAMN, CODARERBERLL AV E, A
CHOAIBHEBEELLEWMESHL VAL 2D, BREARBIC XS K

LOBRNSHH L, HERRE TRV I I HOBMENASL D, BARLIE
L ERAEEA S D,

ey b REESORTARG, RARKE BT L. RO ER S
ERULOREASLEERETE. L bREDTHERS LD THR
EOBRNBHHILEOMERSHMN, EHRBFEHEREOBERIEL AL
ﬁbﬁb:&ulvﬁ?&mﬁb%ﬁc 5, LLEnb, BELERIKE
ey H EEME 2D,

) THOLR Y AT LOHE

FTHLAROU R E R AEAIAET - 2BEALEGTREPREAT. TO®R

AMAAEARKRBETS, NOOBEANRASHCENSh, BEK
ARC. BAEYy 7 OREBCEMADL, 22T, #HOAL.(S0.)s H
W Xh, FEAEBEaBIR(WSspHoWMB CNaOHAEME
CHmans, wic, 7=2A4vY 47w%ﬁfﬁ¢mﬁmMénT/uy?
MRBHREIRDE, BELIRRTTS, BEARKRTOEIME AT,
o Y NEBSMEEhS, FHABIYWWTPREEHFESNS, KRLLGE
L BT S A S A /OGN TREMAEI S R, BAETRAR
BAafTbh, BAY —XE L TABICKEHS :h?b

WMo AT, BMERLKES - ARAT P ERZLZZERTFHRER
LM, WeR & ﬁLCAQASOJsmﬁﬁﬁmﬁ mﬂsz%mb
) ERE &M
WX DAKHE
%mmﬁﬁkﬁmﬁ%hmewz.muﬁio
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Table3 . 2.12 HAOAH

¥aste Water of |Waste Water oT

Painting Booth|Gluing Machine
ol 6. 7~17.5 6.0~1. 1
con (mgf._éi)ii-.oo_uw ;1,506- 11.0-00~19. 500
BOD -(;gig y| (600~ 630) (100)
SS 7 (mg/ Q) 160;-'880 1,500~ 27, 600
Tfat  (ag/ Q) g~ 48 130
N-NH:  (mg/ !!%) 0.1~4.7 do. 11_~ 17
N-NO. (:Qg/Q ) <o <ol -
T-P zll_g_/QT ) 1.2"'2.2“ 3.3~6. 1

ni/day 0."87 d 0.45
nEAKE

£ A Bk Bk - 304 o /B
BeAmE A HEE T 5HA
B H v R A 2 045 il /1
A — AgEA 1 0.87 g /1
SbaE MR A 8 d /R
BALEE LEE LEVEA
A 70 /B

ﬂhff:fﬂ-—#i

180d /83

av Lok 45 /B

BE A e A5
12 h/R
4 B [
12 W/ 8
Rk Ok R

WWT PIKOBAOAKEA KA Tabled . 2. 13FT,
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(a4) PEasilex

a. Fu—3<r—

THLRBERO 7 - - L &2Fig. 3. 2. 9{2m59,
b. VA7 U}

THELBEROVAT Y & Fig. 3. 2. 10254,
c. BRI A

THELAREROEBSB Y A F&Table3 . 2. 14157,
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Table3.2.14 K&V AH (1/4)
&;. ltem‘uiii- Q’ty | Materiat Specification Reaark
1 |¥aste Water
! Receiver Tank 1 RC Capacity : 5n°
Shape @ 2.?mWX178mL$(2.0mD
with air diffuser
Pusp 2 | ¥ 50 X 1208 /minX8aX 1.5kw
Subnersion type
Level Switch 1| e Float type
2 |Mal Reaction Tank 1 FRP Capacity @ 20°
‘ Shape : 1.54ax1.6n4
; Coan type
Fusp 1 CSHR/L 404 X100¢ /minX 8ax0. 4l1W
Centrifugal type for slurry
Azitator 1 CS#R/L vértical type (.75kw
pH Yeter | Dip type
Level Swi;;h 1 PVC Float type
3 |Regenerated Waste Water 1 RC+FRP Cépacit§ : iﬁui i
l “ Tank Shapé : 3. lmﬁXZ.4mLX3mD
tevel Swilch ;# PVeC Float type —
Punp 2 | ne 26 X200 /minXBnX 0. 75k
4 [Neutratization Tank 1 FRP Capacity : 200¢
Bl Agitator 1 SS+R/L Portable type 0. IkW B
1 Dip type, O~14, 4~20nA

pl Meter




Table3. 2.14 BV AL (2/4)
No. len Q’ty | Material Sp;cification Remark
5 |Studge Storage Tank ] RC Capacity : 5a°
Shape @ Z2.7mlWX1.2aL X 2.0eD ”
kith air diffuser
" Pupp 1 FC SOQSXB(;Q/minXleXO.?SKW _____ |
Submersion type for siurry
Leve! Switch 1 SGs Electrode type o
Flow Meter L Box type
:5 Sludge Coagulation Tank | 2 s - Capacity : 0.1n°
I Shape ¢ 0.4aX0.4nX0. 8l N
Agitat-or yA sUs Portable type O.lkw
7 |behydrator 1 Belt Press type, 0.8ZkW
Filter wide 3060n/m
) Studge box Im® )
8 [Al2(804)a Tank 1 FRPi Capacity @ 5000
Shape : 0.9m¢ X 1.6Gull i
Nai Reaction Tank ‘
Feed Pusp| 1 | PVC {15 x0.25 & /ainx 10ke/cn” X 0. 268 N
| Diaphram typé
Agitator | SS+R/L, \’ertifal type 0. 1k¥ L )
Leve! Switch P | sis Electrode type N
g NaOH Tank 1 FRP ‘Capacity : In’ ) _

=131 -



Table3. 2.14 BEYAL (3/4)
No. lten Q' ty | Material Specification Remark
) ) Shape‘: 1.3mn¢> X 1.6
- Mal Reaction Tank )
Feed Pump| 1 PVC 256 X6 ¢ /minX3kg/cn® X0, 2k¥W
N - Diaphram type o
Neutralization
Feed Fump #l PVC 156 %0.06 ¢ /ninX {0kg/en? X 0. 2kW
Diaphmm type B N
Agitator { Sus Vertical type 0.4kW
Level Switch - 1 sus Electrode Lype
1 O lPolymer (A} Tank #l FRP Capacity @ 1.5a°
Shape ! l.Z—ﬁ;Xl.&nH
Nal Reaction Tank o
7 Feed Pump| 1 PVC 154 X0.25 ¢ /minX {0ke/cn® X 0. 2kW a
i Diaphram type
Sludge Coag.ulati;t;ﬁ -
. Tank ;;eed Pusp} |1 PVC 15¢ %0.25 0 /minX 10kg/ca’® X 0. ZkW
N Diaphram typc
Agitator 1 sUS Vertical type 0. 75k¥ "
lc;\'el Switch 1 SUSs Electrode type
I_i Blower -
B for Aeration 2 5045)(l.—é‘im"/minxalm;m.%qxl'ikﬁ
Flow meter Wl cs Area iype
i for Agita:ion | 53¢ X 1. 28a°/min X 45000mAq X 3. TkW

—132 -




Tab3.2.14 HEYAL

{4/4)

No. [tem @'ty | Material Specification Remark
I 2 {Control Panei 1 [ndoor self-standing enclosed type
Push bution switch
Atarm lapp
pH indiealor-
1 3 |Pipe
Raw Waste Water Line VP
Treated Waler Line VP -
Chemical Dosing Line VP
Air Line 6P
1 4 [Bitding Steel frone &[166 st X 78 B

slatcr roof
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mEHNS
C KT
AHEBEERBEAKIRIAS0. 150", FEBRE T~ ARAREREHII. 70’
(BXK) MM EhD bOEEY 5,

0.450° + 3.7m* = 4.15n°

poEE 5w’

o B IE

/D OAy FRBETSH, 1 HYD OEARLIZCEEERIEMIC LS
IR0 % % T 5,

EL  2m®
- HARATH
BRI ARAKO 1B OR)8d BHFHMKS bDET o,
8 /H X 1H = 8d ' _
REHE  10n°

C o fa b |
TR AKRSE /A LT, WHISEI0HL LT 5,
SA/R = 24 h/t] <+ 60 min/h X 10 min = 60 @
MEBRCpHEZRBECEARRLET 5,

el 200¢Q

- TR RT I
1 Ho G RHEE R
Eihis (A0 2{S0.),-181.0iFM&E12. 6kg/ 0 )
21.9keg/H X 0.456 = 10kg/ A (as AL(OID,)
1.32a°/H X 5,150g/m> = 6.8kg/H (as $S)
2k 16.8kg/ 0 (as Dry)
840 kg/ 81 (as 226)'
BMABBELZS/3DE LTI ANUEDRFRE T 5,
V = 0.84n’/H X 30 = 2. 5m°
Ll

s Al z(SOt)u*ﬁ
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HHE
102kg/ H as Al:0, 8% (27.3kg/H as Dry)

SREWMET 5,

V = 102kg/B + 1.2 {#) x S5H = 4250
Pzl 500R
-NaOHIH
& M &

15. 1kg/ H (as 100%) = 308kg/ 1 (as 5%)

SHEFR &I D,

Vv = 308kg/N + 1kg/Q X 5H = 1,5400
| RAIE 20’
s Polymeri§(A) (0.1%FE)
e E 2y
AR 0.018kg/H as Bry (SSEDO0.5% kM)
e AN 0.11 kg/H_as Dry (SSE @0.5% ik 10)
i & 0.128 kg/f as Dry
0.128kg/H <+ 0.1% = 128ke/D
SREMET 5,
V = 128kg/H * 1kg/¢ X 50 = 8402 /01
R
< R KR
iG Ve &t i
SNREORT LT B,
V = 0.84n"/H + SL/H X 5/60 = 0.00875m"
| WA 109 X _2tf
BRI
RO - 16.8kg/ N as Dry
BkATy SaAE: 85%
MEEE N 50.4kg/38 + 8h/311 = 2.1kg/h as Dry

e ffi S b Sy AT 3kg-Dey/bill



Bk AT v VMK 50 4kg/31H0 + 0.15 = 336keg/31l
= 112kg/H
@M e
BEHE tn'/a’h
Hakadt 620
LENLEA — 62n° X In'/n’-h = 62n*/H = 1.03r’/min

PN 1. 28n"/min X 4,500mmAq X 3. 7k¥

{(4) HE=2 A2k
@ 5 = A b 123,965,000 SITCTH 5,

@B oA MONRYTable3 . 2. 16105 T,

Table3 . 2.15 &= 2 b

B Con i & @\ (SID |
AL, BIbE : — - 5,497, 000 J
BB o lEesn _ ’ 813,000
tol (Fr2) W 3,250,000
R - Gk @) | 9,560,000
r&%ﬁﬂim*ﬁl% : ' ‘ 2,111,000
its'ﬁT%If 7 - - 2,229.060
e o st 000
Bk T i?lkL?» ) 3_,575,:)00
BEITS B a ,, 1 ) 74,225,000
HE R - ” _ | 877,000
LI 7 : 687.7000 _
- Tk s | 13,166,000
E 2t __ ' ' . 1,229, 000
- (& ) T 23,985,000




(5)

10 A N
MmER 2 A BiX2,108,000 SIT/H:TH 5,
Mo A FOWNR FTabled . 2. 18105 T,

Table3 . 2.18 MR FONER

TS0 OEALERIT2 055 SIT/d THh 5,

b o> A M TS O P R & Table 3. 3 . 1T R T,
Ltﬁéf.%ﬁ%mlﬁﬁtDWMEﬁuammua

1o Y

—137—

H A8 H %= 4 -éﬁ (SI1T/Y}
B NaOH 15.4 ke/D X 83.2 SIT/kg X 239 D/Y| 306,226 |
% 2la0 .(500). 12.6 ke/D X 39.15 SIT/kg X 239 /Y 398, 602

Polymor (A)  0.19 kg/D X 990 SIT/kg X 239 D/Y 14, 856
o sy 719,784
B = 58 KWh/D X 15 SIT/K¥h X 239 D/Y 207,930

Ry o112 /D X 1,423 SIT/d X 239 B/Y | T agoee1
43 |12 ¢ /b X 60 SIT/Q X 90 D - 61,800
_i& };Tﬁ. 155,000 X “(;.05 S '_;3_707,750
A fi % 1,200,000 SIT/Y-Person X I Person X 0.2 210,000

(;% ik) | 2, 1037,7355

(6) FHMERMD

a. %&it

@ HF@EEmac g 8 |15

R, 4k 405

@ &f :10% /9

@ Wi BEHAD

@ WWTPR&ERSE : 176.56 SIT/d

® FINKcH : 0 SIT/|

® FRIEAREER :9.32 d/H X 239 O/ = 2,227.48 o /A

b{%mlﬁ%tﬂmﬂﬂﬁ

D



QD+ +AD+@) <+ (304 of /B x 239 $1/83) + 176.56 SIT/df

= 240 SIT/d

Table3.2.17 1@ Nt 0OBALELONR

i | N w 4 ]

B ElE 8 B 16.155,000781'[ + 151F @ 1,077,000 SiT/1F

B, bk 7,800,000 SIT = 404F @ 195, 000 SIT/¢F

& fi} 123,955,000 X ©.05 @ 1,197,750 SIT/%E
Fr=vyaxt @ 2,108,000 SIT/IE
(M+@+@ @) + 2,227.48 , 2,055 SIT/d




3) BEARBMBER
(1) A5 AL

BEAIMTE S B 3 HEAIE. AT - ABEAL IR B A B OUR IS
BATHY., WFROGARBEACHS, HBIERALE Y AT ADMDE
hHoamy POt ARENRACTHLS, EUBRICGEAIE LR L 8K
MMALY ., A, BANERCPBEEAO THARE, EXDRKE
BMELEDPRGEKBRERAORRLN G S 1D,

K/ —ABARUCESBADEAIR., ABREOHBEIEKRTCH S, B
BOARABLABERALCNS, choofkatid, 2<0BA. Lt
BBV CHEREZREL, BHZOLDOLEAESRECHDL I LMLV,
Pr 7YX ShERBICHBERO Py, ¥V L RUET VA Y REE
HRAGET D, L, TRLOEPHABHELMAET I &10 ko T,
TO—@RBRESRL, WK, HREREOGRUEREDCISRBILY, &
ARIEDRBANETHS

Ltﬁor\?ﬁﬂﬂkﬁ%ﬂﬂﬂﬂ&ﬁot&t.ﬂﬁﬁi%ﬂﬂém
FRBYAFAET A, HWRAMEBRBOER, VARGHTSEIEHAL
ORARRE L, BATIFHROMEFISLREL T, ERERELRMNT
5.

(2) BMARBL AT HhDOHRE
O HHBAEEKR CRERES — A HA

TRBRAEE AR RREETTS. AL, LBABBEMCHERERS
—F, KB UAGRAGREERCXOLD
@ 75 A

AERARAY ) — v CRMBARLEENT B, RANRNCHEMSAD,
BAORRABARL Y CHEHICH LR, OO THATMALRE, B
And, RAKAOERABAR Y 7 CHEBEAMIEAN T, HHRYAD
MERALELIERKERTDRS, BEAXERRCHART, HROLE

<

SEFTPR S, LHBARNM2ZEIERES MR, "ADRENITDRS,
Y ihebb, # ﬁmAQASO).mwm h, ¥ENEBLEBELTVD
pHEOHMB CNaOHABEMS nCil & hooqu;ty#4fwﬁ
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STREMMENERTZny 7 BBIRERD Y. o BaERmELAET TS, ¥
G AR KON 2 KR E AR, P ARRBRYES RS, 20 ik
HATE UM fimi, K47 70— ARG T vy FHAKERTER
5. ~rCHpUMABHBE, BQIREK, SRAWCHPL REER
e E S M S S, KEEEW TR p HAMIESREBAR,
M AT B H. £, WEAMERLHRE, CBARKKIESES .
A RLGRT TSR DR D,
@ 4K Ik i o B A A
BB EoEEEAREARRECENSh D, BANRENPERYTT
EAOEEADDEIEEORA L, PRMIKEBSACVDp HALEHL
TNaOHﬁﬁMén\wmﬁﬁbnéo:mﬂ@mﬁﬁﬁﬁuﬁen&
@ & B
BB CAMEARERABBRASREENCELL, OOBRERESN
5uﬁﬁmﬁﬁﬁ$77ﬁﬂkﬁtﬁ#n\7317#47®ﬁﬁTﬁﬁﬂ
L vy A ORI S R AT DI e, RAR T
BAERD, BAYZ - ¥R ICRFBERMNEND,
® RAF7Tu-—-ARGEaLT Ly PHHK
wile, KEBBEMNICHEILS RS,
(3) iR
a. HEAOKH
BEADKERGAR & Table3 . 2. 131057 ¥,
b. MAAE
GABE AR 304 o /H
O KEAOELEE T HHK
Ak A 0.46 o /B
AT — ABEA :0.87 b /B
WL m A 8 d /8
A 70 /1
@ HEARRELELE LAEVEK
W4T So— K180 o /1
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ALy ik 45 | /H

BE A # N B B

12 h/H

T 5%

24 h/ R

Mk D KKE

PN 0 KBS ETable3 . 2. 131057,
B ik

Jna—-3i—k

FEABMBERO 7D — - F&PFig. 3. 2. 1K ET,
v A4 79k

BEALBYEBRBOVAT O MLFig. 3. 2. 1212757,
TTF YT RAIRT A
B’éﬂiﬂ@%&@o)v?vimyﬂﬁ A EFig. 3. 2.13Em7,
BBy A b '
HARBLEBOBBY X L &Table3 . 2 18K A7,

141 —









[Indusltlll Wltor:>ﬂ

(@) o
@

@~

AtZiS0e)y Tant NaQH Taank Porvymer (A) Tenx Polymar (K} Toeank Blowers Blowser
A12(S04Y) , NaDH. Plymer (A) 500L 2n® 1.5 1
LEA
%
I
\_ alymayg (A)
[woezs W;“f P Mo .} Potymer (K)
0 :1.32~7D Resction Tsak
Lacauer Lines 8 Rooma: 0.87m¥0 20 il I q‘)
Gluiding Machines s 0. 45m¥D alr ;I;
Waste Water @E
Racui Taak
i |
Sludgs Dahydrator
Coeguintion Tent
100Lx2
Sludge Storagr Taak
5"
ai¢ AASOs s
&M NeQH Polymur (A)
Aute ]
Scran ! @
Domestic Sersen K;) AL - o
Weete Water Lji : 'Vf'rf A
0 : 70=¥D | = ? |
E30G — o)
Screan Pit Domastic Wacte Water Stanilizstion Asratien No. .l Neo.2 Nes.2
Receivar Tank Tank Tank Sadimgntatien Reaction Sedimentation
Sm3 SOms t}()ﬂa Taak Taat Tank
3000° Fmd 2000°
Cosgelation
Tenk
SO0L

Reganesstas

Wante Watar
Q: 8n¥D

Neverabizorion
Tank

200L

Reaensrated Wasts
Weteasr Receiver
Tank
0’

Combressor Caolinq\\

Wasta Woter
0 : 45000

Goitar Cooling

Efftuane

@

N
Waste Water j(

Q : 180r¥D

1
i

g

r)?

Hoaltoring
Tank
4

Trestsd Wetar
Tank
4x’

Fig.3.2.11 WAMBEEHNZ7 -+~ L

— 143









12500

1500 . 10000

3000

JDssoription Raemarks
W.W.Recelvar Tank

OD.W.W.Roceivar Tank

R.W.W.Re¢oiver Tank

No.l Reaotion Tank

Néutralization Tank

10000

7000

O @ o

perEsr . —————
©®

S |

e mess e .-———
®

Stabitizetion Tank

Aocration Tank

No.l Gedimentation Tank

I I~ NS [N N |- O

No.2 Reection Tank

1O { Coagulation Tank

() . I1 { Noe.2Sedimontation Tank

121 Monitosring Tank

|13 Treeted Water Tank

14§ Gludge Storage Tank
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17 | NeOH Tank
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1.3207D
COD_ JIOBGO) me/1id k3sD
800D 2880 wmgs1] 3.8 ry/9
$8 5150 mos1} 6.8  r4/0
FAT 37 moe/t] 6.043 x9/0]
T-NHs] 2135 wmg/i] 0.8 kas/D
T-P 2.ima/1] 00036970
No.l
ﬁ"lll. Wates :} Rezcrion Tank

Domaatie
Wenia Water

)_

10m¥D 19.3=2D
oD [400mes1]28  resD|lcop [440 most]35  wesD
800 [200mos1ii4  xesp|[BOD 210 mesi]16.7 xes0
55 50me/ 17 3.5 varb||58 36 me/1| 2.8 tosD
FAT | S0me/1] 6.3 xo/0|[FAT | 79 mest| 6.3 1arD
T-NHi| 40me/1] 2.8 vosn)[T-NHs| 48 mesi| 3.8 ver0
T-f Ires1] 0.4%e70){T-P | B.2mes ] 0.48k5/D

Regensratsd
Weate Warey

Ruqeasrated Warts

N
/

Comprensaor Coolini\\
Weate Wates

Woter Reeviver Tast

8=y |

1.327D 18.37D 18.3%7D 304.30Y0
cOD [5300=e/0{7  nasD D ji20 mg/¥} 9.5 vesD CoD 120 mo/1] 9.5 ka/D coD |31 most]9.5 verp
800 |2010mg/1} 2.7 rasD 25 moAif 2.0 %osD BOD | 25 wma/l] 2.0 ka/D B80oDb 7 mest| 2.0 %xo/D
8% 30w /1§ 0.04ke/0 30 mes1] 2.4 wgsD 55 30 mg/1| 2.4 29/D 85 8 mgs1]|2.4 ros/D
FAT 10m971}1 0.0k s/D 10 mg/11 0.7 2orby FAT 10 mgs/1] 0.7 kgrD FAT 2 ng/HO.7 re/D
[T-NHy| 735mas1§0.973/D T-NHy 10 mos1] O.8 %o/D T-NH:] 10 mg/1] O.7 kasD T-NHa] 3 mg/1| 0.8 Yo/D
I-p - m3/1} - %a/D §.2mg/1] 0.49%9,/0D TP 2 _mgsH] O.16va/D T-f | 0.5n¢/0]0.16%0/D
Stabilirsrion Aacetion He.l Sedimentetion Ho .2 Renciian Coagulstian No.2 Sedimsntation >~fHanirasing Teasrsd Wetes [:::::::)
Tiat _—}__ Taak Tank -‘"-Tlnt Taak [ | Tank ™ Tank Tank Etfivent
Erttyent Standard
oH 6.5~8.0
coD 120me/)
8op 25mps )
55 B0mp/}
FAT 20meg/1
N-NHs 10mg/1
N-NO2 ITme/t
T-P emg/si
Mastroatlizatlian Slades Steceqe Shudge Coagulation
Tant Tant Tant Doredearer [Stusee >
o | 1.65-70 o | o.17-%0
$3124.9 :9/D $5]124.9 vg/D

Bollar Cocling
Wasta Water

o
o
3
\qu
=

\
/

_IBOm}Oi

Fig.3.2.13 WABBRERIOIFUTNNRI VA
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Table3.2.18 H&HY AL {177
No. ftem IQ'ty _ Materiat Specification Remark
1 |¥aste Water -
Receiver Tank 1 RC Capacity : 5m®
Shape : 2.70MX 1. 8al X2.0mnD N
¥ith air diffuser
Pump Z FC 50 X 1200 /minX8nx 1.5kW
) Subrersion iype
Level Switch | PVC Float type
2 [Nl Reaction Tank 1 FRP Capacity : 7n®
Shape : 1.5¢nX 1. 8alt
Coan type |
Pump 1 CS+R/L 404 X 1002 /minX8n X0, 4kW
Centrifuzal type for slurry |
Azitator | CSHRA. Vertical iype 0.70k¥
pH Meter | Dip type
level Switch | PVC Float type
! | -
3 |Screen Pit i RC
Bar Screen i Sus Slit  20n/m
Auto Screen 1 | sus Sit 1.50/mX0. 1
“‘4 Domestic ¥Waste Water N
' Receiver Tank I | RC Capacity : oa* _
- Shape © 2.7aWX 1. 4nl X 2. Oa
Pump z FC 5064 X 1500 /min X 8mx 0. 75k¥

— 149 —



Tabie3.2.18 BEHFY AL @/
No. ltem 'ty | Material 7 Specification Remark
Submersion type
B Level Switch 1 pvVe Float type
h {Regenerated Waste ¥Water i RCHFRP Capacity ¢ 10d
i Tank Shape @ 3. 1m‘§X2.4mLX3mD
Llevel Switch 1 P\"C‘ Float type
Pump 2 Ve 254 X202 /minX3mX0. THk¥
6 [Neutralization Tank i FRP Capacity @ 2000
_____ Agilator 1 SS+R/L Portable type 0.1k%
pH Meter ) I Dip type, 0~14, 4~20mA -
“ T |Atabilization Tank 1 |- -RC. Capacity : 50d
Shape : 3.1aWX7.0nl X3.bnD
) with air diffuser
Pump - 4 FC 404 X 1002 /min X 8n X (0. 4k¥
Submersion type
Level Switch 1 418 Float type
Flox Meter 1 ) Box type
8 |Aeration };ank | RC Capacity ¢ 40n*
Shape : 3.00WX4. iel X 3.5ub
) with air diffuser
Contact media : 24m”




Table3. 2.18 WiV A+

3/1)

Specification

No. liem Qty | Material Remark
G (N} Sedimentation Tank 1 RC Sur;ace area : 9d
- Shape : 3.0mX3.0uX 30D -
with air lift pump N
Sludge Collector 1 C3 Rak;_;;;g 0.4k¥ -
Purp | ) FC 40¢X‘£;OQ/minX15le.5k‘ﬂ
Centrifuga! type |
1 0 |Mo? Reaction Tank i J—;E;FRP Capacity : Ia° N
R 7 smm:d}ﬁxMMhm -
Agitator l#‘- SSHR/L Vertical type 0. 4kW
w!&&r 1 Dip type, D~14,4~Z0rA
1| Coaguiation tank 1 RC Capacity :“5009
‘ Shape 1 0. 7n¥X0.7al X 7D -
Agitator 1 | Sus Vertical type 0. 1k¥ B
12|NaZ Sedimentatio;_;;ggﬁ—_ 1 RC Surface area . 4n’ )
SMma:&&ﬁXmeXMﬁ
N Cone type
S!udge Collector i cs Rake type 0.4k¥
Punp 1| fC 4084 X502 /ninX 10X 0. 7554
1 3 [Monitoring Tank i RC Capacity : 4n®
Shape :_Z.Tmﬁxz.lmLXZmD L
 pR Meter I Dip type, O~14, 4~20mA B
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Azitator

Portable iype O.1kW

Table3.2.18 R&EFV 2% “4/n
[;: lien @'ty | Material Specification Remark
1_4 Treated Wats;r Tank | RC Capacity : 4o N
Shape : 2.7a¥X2. lal X Zab
B Pump 2 FE B80¢ X5002 /minX 15mX 2. 2k¥ N
Level Switch 1 PVC Float type ) |
775 Sludge Storage Tank 1 RC Capacity : 5n°
Shape © Z.7m¥X1.Zml. X Z.0nD
| With air diffuser
Pusp i | Ee 504 X60 ¢ /minX [mX 0. 75kW
‘ Subnersion type for slurry
Level Switch i Sus Electr(;de i}pc _
Flow Meter 1 Eox type
TB Sludze Coagulation Tank | 2 s Cap-acity » 0.1n? o
Shape : 0.4aX0.4nX0.86uH
B 2 sus

1 7 |Dehydrator

Belt Press type, 0,8ZkW

Filter wide 360m/m

Siudge box Ia®

| 8|A12(504}s Tank

FRP

Capacity : B00¢

Shap_e :- 0. ngta X 1.6eH

Nal Reaction Tank




Table3. 2.18 33V 2 b (6/7)
No. [tem Qty | Material ~ Specification Rewmark
- Peed Pump| 1 | PC 166 X0.25 0 /ain X 10ke/cn’ X0, 2KN
Diaphram type )
NoZ Reaction Tank )
| Feed Pump{ 1 PVC 154 X0.1 0 /minX 10ks/cn? X 0. 2kW
Diaphram type
Agitator 1 SSHR/L Vertical type O.Ik¥ _
Level Switch 1 SUsS Electrode Lype
1 9 [NaOB Tank 1 FRP Capacity : Im’
4 Shape @ 1.3a¢ X 1.6nt
Nal Reaction Tank
o Feed Pump| | PVC Pt XﬁQ/minXBkg/cm’XO.Zkﬁ ]
Diaphram type
i Neutralization
B ) Feed Pump} | PVC 156 X0.06 0 /minX 10kg/cn?® X 0. 2kW
Diaphran type
Nﬂ Reaction Tank
i Feed Pusp| ¢ PVC E;‘: %0.50 /ninX 10kg/ca® X0, ZkW
Diaphram lype 7
Agitator i Sus Vertical type O.4kW
‘Level Switch 1 sus Electrode type
2 0 |Polymer (A} Tank 1 FRP  [Capacity LSm":

Shape @ 1.2 rp X 1. 3zH

Nat Reaction Tank
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Tab3.2.18 B&HY AL (6/7)
No. lien Q’ty | Material . Specification Remark
Feed Purp| 1 PVE i5¢ XD._Z:’SQ/minXlU(g/cm’XU.ZkW
Diaphram type i
Coazulation Tank
Feed Pump| i P\C 15¢ X0.5 ¢ /minX 10ke/cm® X 0. 2k¥
Diéphram type
i Sludge Coagulation
Fank E‘eéd Punp| I PVC 154 X0.25¢ /ain X |0kg/en® % 0. 2¥
B Biaphram type
Agitator ¥ SUs Vertical type 0.79kW
Level Switch i RY IR Electrode type -
2 1 {Polyner (K) T;;k 1 FRP Cap;;;ty HE N
- Shape : 1.Zn¢ X 1.3l
Puap i PVC 15¢ X0.25 2 /min X 10ke/cm® X . 2kW
Piaphram type
Azitator 1 SUS Vertical type O0.4kW
Level Switch | SUS Electrode type N
2 2 {Blower N
for Aeration 2 506 X 1. 84n*/nin X 4600mnAq X 3. Tk¥
Flow meter ) i CS Area type
7 for Azitation | 506 X I.ZBﬁlakminxd’MMAq X 3. TN _
23 Indoor self-standing enclosed type

Control Panel

2.4nX0.6nX 2ud
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Tab3. 2.18 EHY AR

am

No. Iten Q'ty | Material Specification Remark
Push butten swiich
Alarm lamp N
pH indicator
2 4 |Pipe -
Raw Waste Water Line VP B
Treated Water Line VP
Chemical Dosing Line VP N
Air Line sSGP
2 5 |Bilding Stee! frame &|156 o X 7H

slate roof




E g g
AT
AW EFHEAIIAN0. 460", I KEY - ARAKTIAREMICI. Tn’/H)
(R BERansbO &% 5,
0.45 n*' + 3.7 m' = 4.i5 m'

PREfE 5n’

LA
TR AKRS. Sn'/hic L C. BAKBAAR (14.5n°/h) % T D2 5%
FL. REIEM TN ET S,

5 8 n*/h X 2.5 X 0.33h = 4.8 w’

-AEALYY—
EAMAARIAG/RE A 5,

RS
1ipl/A R FRRBETH, 1B ‘2‘37")0)5&*&1.32m“&[ﬁ¥§.¥:%ﬁﬁﬂillZ)
EHRIM A B W T B,
o E AR M
KILEBRAARA® LES (N)8d 2HMMEE bO LT 5,
g /0 X 1H = 8 o
i
ERHAKESE /8 ICHLC, BHFHI0N M EE T 5,
8 /1 + 24 h/B = 60 min/h X 10 min = 60 ¢
RIPRE G IS ARBTELHRET D, | .
R 2000
NG - |
W A K wa«&vﬂmnkk)ﬁﬁﬁﬁﬁjhnmawnn'uﬂb‘ﬁmnmﬁ
3 A BTl hG, LEFRAKOLBO ET 5,
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V = (6.6 — 3.3) m>/h X 12 h = 40n”

PiEdd 50’
CIRRH
HEFABODIG Tkg/A THDHM G,
BODHHMAN 04 ~ 058" /"/H
V = 16.7 kg/B + 0.4~0.56 a*/n*/N = 33 ~ 42 n’
PREAH 40n’
- Rl

# A K :3.3n%/h
KA 0.5 /0 /hELT
A = 3.3 n'/h+0.5 a'/n°/h = 6.6 n’
RE L 3,000nm°
- B 2
FHWAKES 3 /M2 2 LT, RIS EET S,
3.3 /b + 60 min/h X 10 min = 0.3 o
s 5000
- PR 2
# A A :3.3n/h
KB AT 2 In/mt /hBL F
A = 3.30°/h+1 '/u’/h = 3.3 n°

Poizf  2,000mn°

C B
CEOEB R AS. 20 h. T S Ly A3 8m/h (45nt/ D) RGHA 7
AR /h (1808 /) ZMETHEHKEMNEION EET 5,

vV = (3.3 + 3.8 + 15) n*/h X 5/60 h = 3.7 n’
_ REM_ dnm®
RIS
B UL & AR B MBS R 104 & T 5,
kg _dn’

- G e

— 157 —



1Hmﬁﬂ%&ﬁ
FELiG I (AR 2(504) . 18H0HE M B 42, 6ke/ 1))
21.9 kg/H X 0.456 =10 kg/f (as AL{ON):)
1.32 n°/H X 65,150g/m* = 6.8 kg/11 (as $8)
2t 16.8 kg/B (as Dry)
840  keg/fi (as 2%)
el U RC
BODRRDI0% & T 5,
16.7 ke/81 X 0.3 = 5 kg/B (as Dry)
= 500kg/H (as 1%)
D AGTR(AL (504 0 M 5. 4kg/H, P=0.49kg/11)
6.1 ke/H X 0.456 kg/H = 2.5 kg/H (A0 2(50) & RASAQ (OI)«
o e o foBF)
0,19 ke/fl X 122/31 = 1.9 ke/H (PAAQ POLIZ 72 o 12 BF)
2 5 kg/B X 27/78 — 1.9 kg/B X 21/122 = 0.4 kg/B
Al oA &)
0.4 kg/8 x 78/27 = 1.2 ke/B (AQ (OH) 2 & L TR ¥ 5 SSIk)
1.9 kg/H + 1.2kg/B = 3.1 keg/B (as Dry)
= 310 keg/fl (as 1%)
&3 840 kg/H + 500 kg/H + 310 kg/B = 1,650 kg/
AR ZSN/3DE LTINS EORBET S,
V = 1.34 mn"/H % 30 = 4.95 n’
i T
AL (S OR '
A B
120kg/ N as Al:0. 8% (27.3kg/H as Dry)
s HEFWME T D,
Vv - 102 kg/B + 1.2 () x 7T H = 473 ¢
Pootfi 5000
+ NaOHI#



1 R
19.2 ke/H (as 100%) = 384 kg/H (as 5%)

SHERET D,

V = 384 kg/B + 1 kg/@ X 5 H = 1,920 ¢
R fs 2w’
“Polymer(A) (0.1%RE)
%R
HE AN 0.018kg/H as bry (SSTAMO.5% M)
AR M 0.11 kg/B as Dry (SSH®0. 6% M)
BMPJH 0.16 kg/B as Dry (KB XL T2 ng/Q B))
= &t 0.29 kg/ A as Dry
0.29 kg/ll + 0.1 % = 290 kgD
5AKRED D,
V = 200 kg/l + 1 kg/Q@ X 5 1 = 1,450 0/Q
_ AW 1. 5n”
cPoalyme r (K} (0. 1%RE)
WHE 0.11ke/D as Dry
0.1lkg/R + 0.1% = 110kg/ B
b HEFWME T 5,
Vv = 110 kg/H * 1 kg/2 X 5 H = 550 @
b L
. 5% K §
RN
SHREOWTE T 5.
V = 4.95 n’/H + 8 h/H X 5/60 = 0.052 m’
WM 1000 % 2k
B B

AR T4 Tkg/0 as Dry
BAAT v P HEKE :85%

MEE S T4.7 kg/30 = 8 h/3B = 2.3 kg/h as Dry
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B S S v AR 10kg-bry/nll
BART P4 74 Tke/311 + 0.15 = 498 kg/3H
= 166 kg/H
- BERNS ey
BODM — BOD 16.7kg/ 1} + 0.12kg 0./kg SS/N X 4dkg/m’ X 40n’
=~ 35.8kg/ I} '

Be BB T10% & T 5 L.

z?fe"’%‘ifj = 35.9kg/B X 1/0.1 &+ 0.277n'/ke = 1,296m°/1
= 0.9n"/min

N Hl

3.8kg/H X 64/14 = 17.4kxg/ 1

HLERRE = 17.4kg/H X 1/0.1 <+ 0.277m’/kg = 628r’/H
7 — Y 7 R E200% 0L X |

LEAKE = 79.30°/B X 2 X 3 = 476n*/H
PLEERE =

(1,296m"/H + 628n"/H 1 476n’/P) + 24h/0 +

60min/h = 1.67n"/min

REL 1.84m° /min_ X 4,500mmAq_X 3. 7kW
BNy '
ML 1 /m b

M ksa 62n’

En

= 62 m* X 1 n'/n*h = 62 m*/B = 1.03 n'/min

gl 1.28n/min X 4, 500mmAq X 3. TkW¥




(4) &g 2 b
S T A B ELG2, 779,000 SITC H 5,

FE A PONRETable3. 2. 912F T,

Table3.2.19 &fii2 A FONR

q o & & @ (SID

L |ae s vur. mrr, mwn mAss 20, 668, 000
B B Om |3 ARER | 3,385,000 |
oM (4o, B, L-%¥) | 11,738,000
- T 35,781,000

Eaa%iifh‘ . M%’_L‘:b o 8, 120,000

iE %i}_gi ) 8,575, 000
B LE - 3:3,000' ]

WL [ 4ok 13, 750, 000
3Tk 16,250,000

IR%%& - . 3,375,000

L o B 1, 890, 000

- o o _mé;) 52,2173, 000

4,725,000

92,7179, 000

(5) R X}
P A Fi37,699,000 SIT//ETH 5,

M a A FPOMNER L Table3d . 2 .20 757,
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Table3.2.20 MM aAFOANR

—Ifi 7{3 [ = & éﬁ (SIT1/Y)
L |xaon 19.2 keg/D X 83.2 SIT/ke X 239 D/Y “ 381, 788
s & |AQ . (5045 63.1 ke/D X 39.15 SIT/kg X 239 bB/Y 496, 843
Polymer (A)  ©0.29 kg/P X 998 SIT/kg X 239 D/Y 68, 617
Polymer (K} 0.11 kg/D X 2000 SIT/kg X 239 D/Y 52, 580
- | Oh#D) 999, 834
& % ]219 ken/p X 15 SIT/K¥b X 239 D/Y '- 785,115
hiﬁ-if?:k&ﬁ} 0.166 @ /D X 1,423 SIT/d X 239 b/Y 56, 456
51 s /b X 60 SIT/ X 90 D 318, 600
_i&_- 137 52.,779.7600 X 0.0-5 37 138,950
A fF % {1, 200,000 SIT/Y-Per;on X 2 Person/Y 1_2,400.000
- & 7,698, 955
(6) ¥ UrtEIR
a. &t
@ FEMEPBFEER & B EOI5F
e, 1k 104
@ &M :10%/F
@ @I BEHA
@ WWT P REEA® :176.56 SIT/d
® FMME: 0 Sit/d
© HRIEAREME 79 d/0 X 239 B/E = 18,881 o /fF
b, A LAY Y DBRBR ' '
1 Sy ofEAREIEIISS SIT/f CTh b,
1 d N DREARREEONRALTabled . 2. 21T T,
LidoT, BAKKLdH LD ORBHRAKROWIZRD,
(D+@+@+®) + (304 d/0 x 239 N/EY = 238 s11/d
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Table3.2.21 1o %%y DEARREROMNR

e H W W & Ei
- o m——— - — —4‘

© 4, 185,267 SIT/E

Wl it A B m 6;.779,000 SIT + |I5fF

e, + A [30,000, 000 SIT < 401F 750, 000 SIT/!F

®
A b3l 92.?7_@7,-000 X 0.05 @ 1,638,950 SIT/fF

Gy =y ¥R bk 7,699, 000 SIT/4:

-(-(D-;-V(E@;HEQJ-@)%_IB,SBI

915 SIT/
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