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Abstract

The industrial water can be defined as the water used water used for
directly operating the process by boiling, cooling, raw water, product
management, washing, or for the incidental precess.

Needed amount of water supply of industrial water treatment plants(WTPs)
can be calculated based on various conditions including the characteristics and
size of companies, operating times, types of operation, characteristics of
location, industrial complexes or areas.

To apply the basic unit for site area which normally used for the
calculation of water demand in Korea, accurate and sufficient data on
previous industrial water supply should ob obtained. Otherwise, the possibility
of errors is increasing from the designing phase

Designers of industrial WTPs have considered only the basic unit of site
area based on daily average supply unlike designers of domestic WTPs who
have adopted the peak load coefficients as well as daily average supply
amount.

This 1s because designers have assumed that operation rate might reach
nearly steady state and water supply pattern rarely change when the plant is
operating normally, 10026 of operating rate. In addition, installation of own
water reservoir in the large industrial complexes was assumed to minimize
the fluctuation of water supply. To date, basic unit of site area was applied
for the design of the industrial WTPs without considering detailed information
on industrial complexes and regional characteristics, which might lead to the
excessive design of industrial WTPs.

The peak load (i.e. ratio of the daily average supply and daily maximum
supply) was calculated as 1.10(On-san WTPs, 2014) ~ 2.53(Chungju WTPs,
2011) based on the analysis of daily average water supply of 9 multi-regional

industrial WTPs from 2009 to 2014.
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Operation rates of national industry complexes were expected to reach 30%
in one year, 50% in 5 years and 100% of water demand in 10 years of
operation at the designing phase, but 9 industrial WTPs of operation period
of 9 7 38 wyears in this study showed 23.8%(Chungju WTPs) ~
102.9%(Cheonan WTPs) of operation rate and average rate showed a
somewhat insufficient level of 69.3%.

Even considering the reserve capacity, the operation rate of industrial
WTPs that has been operating for more than 10 years does not reach 80%,
that means those WTP were somewhat excessively designed.

To minimize the oversized design, designers need to consider the peak load
presented in this study in addition to the basic unit of site area method.

However, the results of this study do not take into account the many
variables like operation patterns, weather conditions in the area or types of
industries, only consider operation data of 6 years(2009 ~ 2014) daily average
water supply of multi-regional water supply industrial WTPs. Therefore,
further researches on consideration of location conditions are needed for

planning a new construction or extension of industrial WTPs.
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Fig. 1. Flow chart of water demand estimation
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Investigation and
analysis about the
basic unit of
application of the
related superior plan

Survey of usage results of water
- By visiting the local government and industrial complex
— On the report of total industrial investigation by Satistics Korea
- Groundwater on the ground water investigation yearbook

\
Estimate the demand of water considering the rate of

operation, operation ratio, leakage ratio and reclaimed water
\

Estimate the basic uint of result by industry |

L

Cross—check about the related basic unit
\
‘ Determination of the basic—unit |

Fig. 2. Flowchart for the determination of the basic—unit of industrial water
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Investigate the situation and plan of complex

Complex by existing and completed plan Planning complex
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- Site area - Site area
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Estimate the demand amount of Estimate the demand amount of
industrial water for existing complexes industrial water for planning complexes

Estimate the demand amount of
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Estimate the demand amount of
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Fig. 3. Methodology for demand forecast of industrial water
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Table 2. Peak load indicated in the national water master plan(2006)

Peak Load

Served Pop.
(x 10,000)
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Table 3. Peak load application in the U.S.A.

Source

Suggestion

Distribution Network Anaysis for
Water Utilities, AWWA, M32

Water Works Engineering,
Planning Desigh and Operation,
Prentice Hall PTR

Water Distribution Systems
Handbook, McGraw Hill

Integrated Design and Operation
of water Treatment Fkcilities,
John Wolley & Sons

Peak Factor=Maximum-day demand/Average-day
demand : 1.2 ~ 25

Maximum day in a year(Percent if Annual
Average day) : 160 ~ 220%

Peaking Coefficient, Maximum day to average
day : 1.5 7 35(US), 1.8 ~ 2.8(Common)

The Maximum daily demand is usually 150% of

the average annual rate
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0.00 - 0.04

Determination Coefficient

=

=
=

h}_} xé
020 - 040

0.70 - 0.90
040 - 0.70
000 - 0.20

Correlation Coefficient
090 - 1.00

Table 4. Degree of correlation as a function of correlation coefficients
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Operation
79,363
46,993
26,178

151
6,041

Number of Companies
Building
85,789
50,029
28,839
185
6,736

7FeE2 20159 9€ 7o 2 81.3% = LERR

H1x1000. 2 AbE A%

.

Number of
Industrial Complex
1,124
41
597
19
467

Total
National
General
Agricultural
=31 11-8(56.6%), AAH60.7%) 2 +5(59.6%)

Urban high-tech

Table 5. Situations of industrial complex

Industrial Complex
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2015
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Table 6. Characteristics of Dae-bul national industrial complex

Title Dae-bul national industrial complex

A part of Nabul-r and, Nanjeon-ri, Samho-myoen, Yeongam-gun,

L .
ocation Jeollanam—do

Construction Period| 1989 ~ 1997. 8. 28(Cost : 411.2 hillions)

Industry |Supporting| Public

Area Total Facility | Facility | Facility Green |Residential | Etc.
(x10°m’)
8,753 4,032 613 2,255 1,853 - -
. Operate 249
Company| - Build | 269 (Operate/Build) (92.69%)
Trans
El
Petroch|Nonm Machi iceacltr portat Nonma
Criterion Total Food|Fiber|Paper| . e Steel L ion | etc. |nufact
Company emistry|etallic ne eeFtr equip uring
onics |
Situation |. .
industrial o ;
besifietin OPerating
Company| 249 11, - 3 11 17 4 73] 51103 1| 21
(EA)
Person | 7117 140 - | 114| 384 | 302| 105/ 2120 56380 6| 40

fER7RIEA ) FY45E TR Qe NEFES ALEH 575 AmY
e G st sdA FHgste] EHATHES T

2ol NAE S Table 73 2t}
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Table 7. Dae-bul water treatment plant

Criterion Situations

» Capacity : 57,500 m'/d

* Intakes : Downstream of the Yeongsan River

Facilties 1| onstruction Period : 1990, 12. 10 = 1994, 12. 15
* Discharge : 1994. 08

Year Rate of Operation(%) Rate of Utilization(%)

2009 53.7 30.1

2010 41.3 29.9
Operating 2011 448 31.8

2012 46.6 32.1

2013 61.1 33.5

2014 49.2 31.1

A G255 Table 8 90 YRS
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Table 8. Characteristics of Gun—san national industrial complex

Title Gun-san national industrial complex
Location 12 km western of Gun—san, a part of Soryong—dong, Gunsan-—si, Jeonbuk
Construction Period| 1988. 11. 18 ™ 1994. 12. 26
Industry|Supporting| Public : .
Area Total Facility | Facility | Facility Green | Residential | Etc.
(x10°m)
6,828 5,576 100 831 321 -
: Operate 133
Company | Build | 147 (Operate/Build) (905%)
ElectriTransp
Petro . Nonm
Criteri Totall Food | Fiber P h -NonmSt lMach cal rtation " i
Company riterion ota’ OO 1per apercsgr;letalhc ee. ine elr?icctéoequl}llft)mee Cétlll’llgrflg
Situation | . .
industrial |Operating
classification Company (1331 1 | 2 | 6 |24 4 2 20 11 @ 53 |- 10
(EA)
Person 7,741 9 | 37 | 50 1468|132 |133|572| 267 | 5911 | —| 162

Table 9. Characteristics of Gun-san general industrial complex

Title Gun-san general industrial complex
Location 10 km western of Gun—san, a part of Soryong—dong, Gunsan—si, Jeonbuk
Construction Period| 1978 ~ 2005(Cost 78.7 billions)
Industry | Supportin | Public . .
Area Total Facility ¢ Facility Facility Green | Residential | Etc.
(x10°m’)
5,641 3,624 1,220 645 152 - -
. Operate 65
Company Build 67 (Operate/Build)) (97.0%)
Electr Non
Petro| N s T t
Criterion |Total Food Fiber Papercheerrr(l)imgotgl Steel Nilﬁgh ellggir r;gz[r)lor etcggglur
Company stry | lic onics equipment ing
Situation | . .
1nd1_13tr1_a1 Operating
classification Company 0 15 1323 2 6 1 4 - -
(EA)
Person 5,281 737 | 80 |226 1,851 8891,392 49 | 5 52 - -
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Rate of Utilization(%)
50.7
55.6
63.9
70.0
68.4
70.3

Situations

©1989. 12, 29 T 1995. 04
62.5
71.6
832
81.3
78.0
84.2

Rate of Operation(%)

bol

I3

© 1995, 04. 25

130,000 m'/d
. Downstream of the Geum River

Year
2009
2010
2011
2012
2013
2014

oAl

* Construction Period

= Capacity
* Discharge

= Intakes

Table 103} #t}.
Criterion
Facilities

Al

Table 10. Gun-san water treatment plant
Operating

o
3.1.3
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Table 11. Characteristics of Ban-wol national industrial complex

Title Banrwol national industrial complex(New city, Ansan), Former Ban-wol districts

Locat; 30 km Southwest of Seoul, a part of Seonggok-dong, Singil-dong,
ocation M .

ongnae-dong and Chiji-dong, Gyeonggi-do
Construction Period| 1978 ~ 1987

Total Industry S%%%?ﬂtting Public Green | Residential | Etc.

Area Facility v | Facility
(x10°m’)
15,374 7,929 427 2,086 4932 - -
Cormpan ; Operate . 6,955
y| Build 7,010 (Operate?Buﬂd) (99.2%)
- Trans
P |Electric Nonm
Compa Criterion| Total |Food |Fiber Paper! chietrrr(l)i I(igﬁ?g Steel Mgghle]eggronp?gaat etc. catrhur%
ny = ey el
Situati

industrial .
st Qperatin
on Cg&%ng 6,955 | 92 353250568 | 24 | 199 2,565 2,544 279 | 45 | 36

Person | 169,691 |2,675106635,57620,122 490 4,3613658570,70716572 480 (1,460

Table 12. Si-heung water treatment plant

Criterion Situations

* Capacity : 258,000m’/d (residential : 101,000, industrial : 157,000)
* Intakes : Paldang dam

Facilities
* Construction Period : 1990. 11. 19 ~ 1992. 12. 25
* Discharge : 1992. 08. 01
Year Rate of Operation(%) Rate of Utilization(%)
2009 43.2 33.5
2010 48.7 37.7
Operating 2011 47.4 36.8
2012 46.4 37.0
2013 49.8 36.5
2014 65.2 33.5
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opptm 7Rk Al o AWkl A G AR E Table 13 WERU AT

Table 13. Characteristics of A-san national industrial complex

Title A-san national industrial complex

Ujeong districts, Gyeonggi
Location Wonjeong&Posung districts, Gyeonggi
Godae&Bigok districts, South Chungcheong

Construction  Period| 1978 ~ 2005(Cost 853.6 billions)

Industry | Supporting | Public

Total Green | Residential | Etc.

Area Facility | Facility | Facility
(x10°m")
17,760 8,670 5,221 992 597 77 2,203
: Operate 245
Company - Build 260 (Operate/Build)) (94.2%)
Elect
-~ Transpor
Compan I - Petroc Nonm Machi rical tation Nonma
v Criterion |Total Food Fiber Paperhe;r;}lstetallicSteel ne recl)flciéequipmen etc. nunfﬁ;tu
. . S
Situatio industrial
dassifietin| Operating
Company |245| 8 - 4 57 | 4 |25 61 |15 31 - 40
(EA)
Person 23141206 - |222 (1,867 160 79614,1463026 2,244 | - | 474

oPA A L ot d G Ao FAEFE THEA HEY 1999 39 =¥
Ho] 20009 1€ 537 AZsda AAdEHEHe 350 AmY/IdE oz s FHe

dor o] o (A7)E el suatal vk oA e Al d S Table 149

ragey
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Table 14. A-san water treatment plant

Situations

Criterion

* Capacity : 421,000 m'/d(residential 71,000, industrial 350,000)

= Intakes

: Daecheong dam, Chung Regulation dam

» Construction Period : 1994. 12. 07 ~ 1999. 03. 21

Facilities

©2000. 01. 05

* Discharge

Rate of Utilization(%)

Rate of Operation(%)

Year

13.0

221

2009
2010

24.5

329

29.7

35.7

2011

Operating

45.8

82.4

2012

62.3

74.4

2013

71.7

81.2

2014

i+
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Table 15. Characteristics of On-san national industrial complex

Title On-san national industrial complex
Location 40 km south of Ul-san, a part of Onsan-eup and Onyang-eup,
Ulju-gun, Ulsan Metropolitan City
Coguim R (1974 ~ 2015
Industry | Supportin| Public . .
Area Total Facility |g Facility| Facility Green | Residential ~ Etc.
(x10°m?)
19,765 16,573 521 1,925 746 - -
; Operate 290
Cmpry| - Build 337 (Operate/Build)) (86.1%)
Elect|
-~ Transpo Nonm
Com o . Petroch NoR _|ricall o f
pany Criterion Total |Food Fiber| Paper erenirs(;iyml?éal Steel Machine re(l)%cié efql?rilrlt)(r)ge etc. 2&}3
. S
SIU i il .
tion || Operating
Company | 290 | - | 2 3 80 |9 | 23 79 |8 | 64 |6 |16
(EA)
Person 16,892 - - 1965 5,104 | 93 3,284| 2,312 (167 | 4,590 |66 311
Table 16. On-san water treatment plant
Criterion Situations
« Capacity : 341,000 m'/ ¥
Facilities * Intakes : Won-dong intake station
» Construction Period : 1977. 04. 08 ~ 1978. 09. 13
Year Rate of Operation(%) Rate of Utilization(%)
2009 63.9 53.3
2010 65.0 55.8
Operating 2011 68.3 60.7
2012 70.9 62.7
2013 71.2 61.9
2014 67.9 61.7
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Table 17. Characteristics of Cheon—an 2" general industrial complex

Title Cheon-an 2" general industrial complex

) 8 km northwest of Cheon-an, a part of Chaam, Upsung and
Location

Seongseong-dong, Seobuk-gu, Cheonan-si, Chungcheongnam-do

Construction Period| 1990. 12. 27 ~ 1992. 7. 20(Cost 43.1 billions)

Total Industry Supporti Public

Area Facility " n%'t Facility Green |Residential| Etc.
(x10°m) —
823 567 13 174 69 - -
. Operate 58
Company | Build 63 (Operate/Build)) (92.1%)
Compa Petroc| Non Electri ;I;)r(?rré Non
ny Criterion | Total | Food |Fiber P;p hemistm@talSteelMachineelggtlro ation| etc. L?fl:gt
Situati ry | lic nics %?gr‘ft) uring
on | industrial Operating
classification) oy | 58 | 6 | - |- 14 -1 10 | 15|66 -
(EA)
Person 14,330 469 | - | - | 568 | - |70 | 1,459 | 711 624|429, -
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Table 18. Characteristics of Cheon—an 3™ general industrial complex

Title Cheon-an 3™ general industrial complex

Locati 8 km northwest of Cheon-an, a part of Chaam, Seongseong and
ocation
Baekseok-dong, Seobuk-gu, Cheonan-si, Chungcheongnam-do

Construction Period| 1994 ~ 2001

Industry | Supporting | Public

Area Total Facility | Facility | Facility Green Residential Eftc.
(x10°m’)
1,614 896 34 310 143 231 -
: Operate 48
Company | Build >4 (Operate/Build)) (88.9%)
Nonm
Compa o _ |papPetro Non | Rlectr | [Transport i
ny Criterion | Total |Food |Fiber |* &P ?Eterr;rrﬁ?éa Steel Machine ol eggr(r)lrfii Seq L?itpl)(r)rrllent etc. catrgri?l
Situati | . dustrial .
o e ot
Company| 48 | 1 - =113 -] - 8 17 5 4 | -
(EA)
Person 18884 42 | - | - |427| - | - 1,013 | 16,161 852 |389| -

Table 19. Characteristics of Cheon—an 4" general industrial complex

Title Cheon-an 4™ general industrial complex

5 km northwest of Cheonan, a part of Chaam and Eopseong-dong, Moshi
and Singal-ri, Jiksan-eup, Seobuk-gu, Cheonanssi, Chungcheongnam+do

Location

Construction Period|2003. 1 ~ 2007. 12 (Cost : 140.5 billions)

Industr | Supporti Public

Total v ng Si | Green Residential Etc.
Area (o ©. | Facility
(x10°m) Facility | Facility
1,006 629 23 303 51 - -
: Operate 70
Company | Build 73 (Operate/Build)) (95.9%)
Nonm
Compa o | papPetro Non Mac | Electrical | Lransport B
ny Criterion| Total| Food |Fiber|* 2P ci?terr;ml?éalSteel hiﬁg ol eggr(r)lnciis « L?itpl)(r)rrllent etc. 2%;?1
Situati industrial :
On | classification Operating
Company 70 | - | - | - | - | - |- 27 29 - 14 -
(EA)
Person 4,701 - - - -] -] - 7190 1,8%4 - 877 -
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Table 20. Characteristics of Cheon—an 5" general industrial complex

Title Cheon-an 5™ general industrial complex

Location Southeast of Cheon-an, a part of Daehwa-ri, Seongnam-myeon,
Dongnam-gu, Cheonan-si, Chungcheongnam-do

Construction Period 2006 ~ 2013 (Cost : 284.7 billions)

Total Industry Supporting| Public Green |Residential| Etc.

Area Facility | Facility |Facility
(x10°m)
1,522 873 17 286 338 8 -
. 7Hs QA 33
Company Build 45 hE A/ A% A) (73.3%)
C Non ) El eclt ;I;)r(?rr% Nonm
O;;pa Criterion | Total Fé)o Fiber P;p Pr(;tirs%?;errlll?éa Steel Machi re(l;cig aet(ll?lril etc. ?&urfi
. . ¢ |bme g
Situati industrial n
on classification Operating
Company | 33 | -| - | - | 17 -2, 10 3|1 - -
(EA)
Person (1,022 - | - | - | 545 | - |45 |340 |68 24| - -

AN AEAFFL Fol Agdtel IAVAZ §5F FHAL VARFF A

&3S Table 213 21},

Table 21. Cheon—an water treatment plant

Criterion Situations

* Capacity : 414,000 m'/d (residential : 351,000, industrial : 63,000)
* Intakes : Hyeon-do intake station

Facilities « Construction Period : 1997. 10. 31 ~ 2003. 11. 30
* Discharge : 2003. 12. 08

Year Rate of Operation(%) Rate of Utilization(%)

2009 114.8 941

2010 115.0 98.8
Operating 2011 124.4 104.1

2012 1441 110.3

2013 120.9 107.3

2014 102.9 88.3
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Table 22. Characteristics of Cheong—ju general industrial complex

Title Cheong-ju general industrial complex

A part of Bokdae-dong, Bongmyeong-dong, Songjeong-dong and

Location
Biha-dong, Cheongju, North Chungcheong

Construction Period| 1969 ~ 1989. 12. 30 (Cost 59.3 billions)

Supporti | p, i

Total Industry Green Residential | Etc.

ota T ng s
Arga Facility Facility Facility
(x10°m’)
4,099 3,025 187 491 396 - -
: Operate 351
Company | Build 357 (Operate/Build)) (98.3%)
Compa o - Petroch Non Machi Electrical (’)I‘I’E:?if)g Nonm
ny Criterion| Total | Food FlberPa}oeremiStry nlll?ga Steel ne | electromics eq;ilrt)m etc‘zzlrlurliiagc
Situati

on | industrial Operating
classification Company 351 14 | 17| 16 42 | 7| 2 83 115 | 10 7 38
(EA)

Person | 27354 2,148 990 263 2,710 491 62| 987 18,504 | 178 | 45 606
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Table 23. Characteristics of Oh—chang science and industrial complex

Title Oh-chang science and industrial complex

. 10km ~ 15km northwest of Cheongju-si, a part of  Oksan-myeon,
Location
Ochang-eup, Cheongwon-gun, Chungcheongbuk-do

Construction Period)  1992. 5. 13 ~ 2002. 6. 28(cost 672.0 billions)

Total Industry | Supportin | Public Green |Residential| Etc.

Area Facility |g Facility| Facility
(x10°m’)
8,644 2,455 1,620 3,377 - 1,192 -
- Operate 145
Company| Build 158 (Operate/Build)) 91.8%)
- ) ]Trans N
. Electrical |portat onm
Compa Criterion | Total F((i)o Fiber Pz}pegﬁzgihg(;ﬁgSteelMﬁghl electronic| ion | etc. lanufac
ny sty S equip turing
Situati | , ment
industrial
classification Operating
Company| 145 12/ 1| -| 26| 5| -| 9 85 2 1| 4

(EA)

Person | 14,108 781 56| - | 5465 704/ - | 325 6454 63| 12| 248

Table 24. Characteristics of Oh—chang 2" industrial complex

Title Oh-chang 2™ industrial complex

Locats A part of Songdaeri, Yangji-ri, Chang-ri, Juseong-ri,
ocation
Ochang-eup, Cheongwongu, Cheongju-si, Chungcheongbuk-do

Construction Period| 2007. 12 ~ 2014. 2 (Cost 308.4 billions)

Industry| Supportin | Public Residenti

Arga Total Facility |g Facility| Facility Green al Etc.
(x10°m’)
1,389 528 38 235 249 297 42
Company . Operate 2
Situation Build 6 (Operate/Build)) (33.3%)
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Table 25. Cheong-ju water treatment plant

Criterion Situations

* Capacity : 596,000 m'/d (residential 403,000, industrial 193,000)
* Intakes : Dae-Cheong dam
* Construction Period : Step 1 1984. 12. 29 ~ 1987. 12. 31

Facilities
Step 2 1996. 10. 16 ~ 2002. 09. 26
* Discharge : Step 1 1988. 01. 08
Step 2 2002. 05. 24
Year Rate of Operation(%) Rate of Utilization(%)
2009 414 322
2010 48.2 36.1
Operating 2011 57.0 42.8
2012 75.1 55.9
2013 61.8 51.0
2014 64.1 53.8
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Table 26. Characteristics of Chung—ju 1% general industrial complex

Title Chung-ju 1* general industrial complex

5km  northeast of Chungju, a part of Mokhaeng-dong,

Locati
ocation Yongtan-dong, Geumreung-dong, Chungju-si, Chungcheongbuk-do

Construction Period| 1979 ~ 1993(Cost 22.2 billions)

Supporti :
Total Industry o Public Green |Residential Etc.

Facility ng. Facility
(X%Q% ; Facﬁlty
1,286 847 111 174 154 - -
Company ~ Build 13 Operate. 51
ompany | Bu (Operate/aBuﬂd)) (72.1%)
Electri Transp
Compa o . Petro, : Nonm
nyp Criterion | Total [Food Fiber Paperc?gr;l Ie\gﬂ?g Steel %[ﬁ‘g elnecicitlsr()%gtfj%%l etc. zglrllgﬁlagc
Situati | dustrial
ndustrial Qperatin
N\ lassificaton Company, 31 3 - 3| 6, 1 2 7 7 - - 2
(EA)
Person | 1,648 196 - | 300/ 198 133| 57| 278 478| - - 8
Table 27. Characteristics of Chung—ju high-tech general industrial complex
Title Chung-ju high-tech general industrial complex
Location A part of Bon-ri, Wano-ri, Iryu-myeon, Chungju-si, Chungcheongbuk-do

Construction  Period| 2006. 3. 20 ~ 2009. 10. 31(Cost 231.8 billions)

Industry | Supporting | Public

Area Total Facility | Facility |Facility Green | Residential | Etc.
(x10°m’)
1,920 916 12 458 268 235 31
: Operate 39
Company|  Build 57 (Operate/Build)) (68.4%)
Compa s . PetrochNonme Mac Elcegltri Transport | Nonm
ny Criterion | Total | Food |Fiber PaqoererrliStry tallic Steel hine elr?icctsroeq &g(r)rrllentet(zgggiagc
Situati |, .
industrial
Operating
Company| 39 | - -2 8 1 51 7| 14 1 -1
(EA)
Person 1,595 - - | 271 165| 85| 263| 76| 723 11 101
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Table 28. Chung—-ju water treatment plant

Criterion Situations

» Capacity : 250,000 m'/d(industrial 20,000)

* Intakes : Chung-ju intake station

Facilities
* Construction Period : 1995. 09. 04 ~ 1999. 12. 10
* Discharge : 2000. 06. 30
Year Rate of Operation(%) Rate of Utilization(%)
2009 41 21
) 2010 43 2.6
Operating 2011 11.9 47
2012 17.0 9.0
2013 184 12.1
2014 23.8 16.0
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Table 29. Characteristics of Pa-ju LCD general industrial complex

Title Pa-ju LCD general industrial complex
) A part of Deogeun-rii Wollong-myeon and Geumseung-ri,
Location o .
Tanhyeon-myeon, Paju-si, Gyeonggi-do
Construction Period| 2003 ~ 2008
Total | Ipdustry SBOM Public | Greon | Residenfid | Et
Area otal 1 Facility Farclﬁity Facility| ©Teen Siden c.
(x10°m*)
1,716 1,120 72 348 176 - -
5
: Operate
Company Build 5 (Operate /%uﬂ d)) (1 00% )
Compa Petro Non Electric Transport Nonma
e - Pap Mac| al | :
ny Criterion |Total| Food Fiber or ciglterrxglmﬁgalSteel hine elecctsromeq Lellityl)(r)rrllent etc. m%]fggtu
Situati industrial
1StHal | Operating
on
classification| Co nyl 5 | - N I 2 I R 3 - - -
(EA)
Person [16989 - - | - 138 - | -] - 116951 - - -

ZYYANA AFE Adtel BFAFFR QNIFL B

A

Lo 222

3& Table 303 72t}

Am¥/d 2 2007 1

Table 30. Pa—ju water treatment plant

AR F5a7] A% A

e e
= Capacity : 222,000 m'/d
Facilities * Intakes : Pal-dang dam
* Discharge : 2007. 1
Year Rate of Operation(%) Rate of Utilization(%)
2009 33.6 25.3
2010 55.2 40.5
Operating 2011 65.0 55.2
2012 719 64.1
2013 71.7 64.7
2014 85.2 69.4
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Table 31. Industrial water supply of Dae-bul water treatment plant

Supply Amount(m’/day) Rate of Rate of
Peak ) e

Year Load Operation  Utilization
Ave. Max. Min. (%) (%)
2009 17,301 30,900 7,350 1.79 53.7 30.1
2010 17,173 23,770 5,806 1.38 41.3 29.9
2011 18,263 25,757 5,274 141 448 31.8
2012 18,467 26,784 5,712 1.45 46.6 321
2013 19,275 35,113 4,881 1.82 61.1 33.5
2014 17,904 28,310 6,280 1.58 49.2 31.1
Average 18,064 28,439 5,884 1.57 49.5 314
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Fig. 7. Daily average supply amount of Gun-san water treatment plant
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Table 32. Industrial water supply of Gun-san water treatment plant
Supply Amount(m®/day) Peak Rate of Rate of
Year ng d Operation  Utilization
Ave. Max. Min. (%) (%)

2009 65,853 81,200 44,000 1.23 62.5 50.7
2010 72,225 93,070 52,570 1.29 71.6 55.6
2011 89,539 108,180 74,845 1.21 83.2 68.9
2012 90,965 105,700 67,600 1.16 81.3 70.0
2013 88,931 101,400 70,300 1.14 78.0 68.4
2014 91,416 109,500 61,600 1.20 84.2 70.3

Average 83,155 99,842 61,819 1.21 76.8 64.0
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Table 33. Industrial water supply of Si—-heung water treatment plant
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52,667 67,900 9,348 1.29 43.2 33.5

2009

59,131 76,396 16,900 1.29 48.7 37.7

2010

57,825 74,400 13,000 1.29 474 36.8

2011

58,020 72,800 14,800 1.25 46.4 37.0

2012

57,326 78,200 22,900 1.36 49.8 36.5

2013

52,558 102,400 17,200 1.95 65.2 33.5

2014

56,255 78,683 15,691 1.41 50.1 35.8
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Fig. 9. Daily average supply amount of A-san water treatment plant
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Table 34. Industrial water supply of A-san water treatment plant

Supply Amount(m®/day) Rate of Rate of

Peak . e
Year Load Operation  Utilization

Ave. Max. Min. od (%) (%)
2009 45,610 77,500 12,900 1.70 221 13.0
2010 85,630 115,220 41,550 1.35 32.9 24.5
2011 104,094 125,000 54,920 1.20 35.7 29.7
2012 160,276 288,230 58,390 1.80 824 45.8
2013 218,051 260,440 171,150 1.19 74.4 62.3
2014 250,957 284,093 198,912 113 812 71.7
Average 144,103 191,747 89,637 140 54.8 412
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o,

Table 35. Industrial water supply of On-san water treatment plant

Supply Amount(m®/day) Peak Rate of Rate of

Year Operation  Utilization
Ave. Max. Min. Load (%) (%)
2009 181,917 217,730 64,190 1.20 63.9 53.3
2010 190,197 221,700 65,426 117 65.0 55.8
2011 206,887 233,020 51,580 113 68.3 60.7
2012 213,938 241,890 159,294 113 70.9 62.7
2013 211,004 242,638 153,170 115 71.2 619
2014 210,390 231,560 185,730 1.10 67.9 61.7
Average 202,389 231,423 113,232 115 67.9 59.4
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Table 36. Industrial water supply of Cheon—an water treatment plant
Supply Amount(m’/day) Peak Rate of Rate of
Year _ Load Operation  Utilization
Ave. Max. Min. (%) (%)
2009 59,288 72,332 23,770 122 114.8 94.1
2010 62,230 72,456 32,992 1.16 115.0 98.8
2011 65,570 78,348 30,272 1.19 1244 104.1
2012 69,480 90,800 39,936 1.31 1441 110.3
2013 67,582 76,170 37,768 113 120.9 107.3
2014 55,643 64,844 29,226 117 102.9 88.3
Average 63,299 75,825 32,327 1.20 120.4 100.5
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Fig. 12. Daily average supply amount of Cheong-ju water treatment plant

Table 37. Industrial water supply of Cheong-ju water treatment plant

Supply Amount(m®/day) Peak Rate of Rate of
Year Ave. Max. Min, Load Op(zg/?)tlon Utllzé)a)tlon
2009 62,118 79,950 28,455 1.29 414 322
2010 69,623 93,099 37,293 1.34 48.2 36.1
2011 82,632 110,002 40,246 1.33 57.0 42.8
2012 107,877 144,996 63,618 1.34 75.1 55.9
2013 98,472 119,364 70,328 121 61.8 51.0
2014 103,887 123,779 69,208 1.19 64.1 53.8
Average 87,435 111,865 51,525 1.28 579 45.3
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Fig. 13. Daily average supply amount of Chung-ju water treatment plant

Table 38. Industrial water supply of Chung-ju water treatment plant

Supply Amount(m®/day) P Rate of Rate of

eak - SR
Year Load Operation  Utilization

Ave. Max. Min. (%) (%)
2009 418 813 6 1.94 41 21
2010 526 850 77 1.62 43 2.6
2011 937 2,372 20 253 11.9 4.7
2012 1,805 3,409 108 1.89 17.0 9.0
2013 2,413 3,684 985 1.53 18.4 121
2014 3,209 4,753 1,331 148 23.8 16.0
Average 1,551 2,647 421 1.83 13.3 7.8
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Table 39. Industrial water supply of Pa-ju water treatment plant

Supply Amount(m’/day) Rate of Rate of

Peak ) e
Year Load Operation  Utilization

Ave. Max. Min. oa (%) (%)
2009 56,270 74,650 24,280 133 33.6 253
2010 89,942 122,480 64,280 1.36 55.2 40.5
2011 122,499 144,300 92,820 118 65.0 55.2
2012 142,299 159,700 120,500 112 71.9 64.1
2013 143,657 159,200 124,100 111 71.7 64.7
2014 154,057 189,100 126,820 123 85.2 69.4
Average 118,121 141,572 92,133 122 63.8 53.2
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Table 40. Coefficient of variation
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Table 41. Peak load of industrial water supply at WTPs

7V &

ZH2009 ~ 2014)<]
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&S Table 413

Plant 5 Average
(m°/day) 2009 2010 2011 2012 2013 2014

Dae-bul 57,500  1.7860 13841 1.4103 14504 1.8217 15812 1.5723
Gun-san 130,000 12331 1288 12082 11620 1.1402 1.1978 1.2050
Si-heung 157,000 1.2892 12920 12866 12547 13641 1.9483 1.4058
A-san 350,000 1.6992 1.3456 1.2008 1.7983 1.1944 1.1320 1.3951
On-san 341,000 11969 11656 11263 1.1307 1.1499 1.1006 1.1450
Cheon-an 63,000 1.2200 1.1643 1.1949 13068 11271 1.1654 1.1964
Cheong-ju 193,000 12871 13372 1.3312 1.3441 12122 11915 1.2839
Chung-ju 20,000 1.9432 16151 25321 1.8887 15265 1.4814 1.8312
Pa-ju 222000 13266 13618 1.1780 1.1223 1.1082 1.2275 1.2207
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Table 42. Daily average supply of industrial water at WTPs

(unit : m®/day)

Daily average supply

Plant Capacity
2009 2010 2011 2012 2013 2014

Dae-bul 57,500 17301 17173 18263 18,467 19275 17,904
Gun-san 130,000 65853 72,225 89539 90,965 88931 91,416
Si-heung 157,000 52,667 59,131 57,825 58,020 57,326 52,558
A-san 350,000 45,610 85630 104,094 160,276 218,051 250,957
On-san 341,000 181,917 190,197 206,887 213,938 211,004 210,390
Cheon-an 63,000 59,288 62,230 65570 69,480 67,582 55,043
Cheong-ju 193,000 62,118 69,623 82,632 107,877 98,472 103,887
Chung-ju 20,000 418 526 937 1,805 2,413 3,209
Pa-ju 222,000 56,270 89,942 122,499 142,299 143,657 154,057
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Table 43. Rate of plant utilization at WTPs

(unit : %)
Capacity Rate of plant utilization

Plant (m’/day) 2000 2010 2011 2012 2013 2014
Dae-bul 57,500 30.1 29.9 31.8 2.1 33.5 31.1
Gun-san 130,000 50.7 55.6 68.9 70.0 68.4 70.3
Si-heung 157,000 33.5 37.7 36.8 37.0 36.5 33.5

A-san 350,000 13.0 245 29.7 458 62.3 71.7
On-san 341,000 58.3 55.8 60.7 62.7 61.9 61.7
Cheon-an 63,000 94.1 988 1041 1103  107.3 88.3
Cheong-ju 193,000 32.2 36.1 428 55.9 51.0 53.8
Chung-ju 20,000 2.1 26 47 9.0 121 16.0

Pa-ju 222,000 25.3 405 55.2 64.1 64.7 69.4
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Table 44. Rate of plant operation at WTPs
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