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City Facilities
Capacity
(1000 /day)㎥

Project Cost

(Mill. Won)
Project Period Remarks

Total 8 197 467,069

Jeju City

(Dong Area)
Dodoo

Subtotal 130 65,000

Phase 1 60 36,000 ‘87 ’93～

Phase 2 70 29,000 ‘94 ’98～

Seogwipo City

(Dong Area)

2 35 43,944

Seogwi

(Bomok)

Subtotal 20 18,317

Bomok 20 18,317 ‘93 ’96～

Joongmoon

Subtotal 15 25,627

Phase 1 5 1,220 ‘81 ’83～

Phase 2 10 24,407 ‘94 ’98～

Jeju City

(County Area)

2 12 194,750

Panpo 6 102,272 ‘97 2007～

Weoljung 6 92,478 “

Seogwipo City

(County Area)

3 20 163,375

Daejung 8 47,204 ‘97 2007～

Namwon 8 58,433 ‘97 2007～

Seonsan 4 57,738 ‘97 2007～
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Section Plan Application

HRT(hr) 24~36 26

BOD Capacity Load (kg/ d)㎥․ 0.13~0.2 0.18

MLSS 3,000~6,000 3,000

Sludge Return Rate (%) 50~150 100

Effluent BOD (mg/L) 200

Treated BOD (mg/L) 5
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폭기조

폐슬러지

유입
유출

반송슬러지

Plan

Factor

Organism

Load

(kgBOD/kg

MLSS/d)

Organism

Load

(kgBOD/ /d)㎥

MLSS

(mg/L)

Sludge

Stay

Period

(day)

Hydraulic

Stay

Period

(hr)

Sludge

Return

Percentage

(%)

Planned

Value
0.03~0.05 0.15~0.21 3,200~4,100 14~45 15~25 100~200
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1접촉포기조 2접촉포기조

폐슬러지

유입
유출
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NH4
+ + 2O2

Nitrosomonas
> NO3- + 2H + H20

NH4
+ +1.83O2 +HCO3

- < >0.21C5H7NO2+1.041H2O+0.98NO3
-+1.88H2CO3

-
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5(Organic- C) + 2H2O+4NO3
- > 2N2 + 4OH- +5CO2

NO3
-+1/2CH3OH >NO2-+2/3H2O

NO2
-+1/2CH3OH >1/2N2+1/2CO2+2/3H2O+OH

-

NO3
-+1.08CH3OH+0.24H2CO3 >0.056C5H7O2N+0.47N2+1.68H2O+HCO3

-
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˙

H3PO4 >H++ H2PO4
- pK1= 2.1

H2PO4
- >H++ HPO42-

HPO4
2- >H++ HPO43- pK1= 12.3
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반송슬러지

무산소조 포기조

폐슬러지

유입
유출

혐기조

내부반송

STEP FEED
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Section Unit Application

SRT day 7~15

BOD Capacity Load kgBOD/ .d㎥ 0.32~0.96

MLSS mg/L 2,500

Anoxic Tank hr 2.1

Anaerobic Tank hr 1.3

Aeration Tank hr 9.1

Sludge Return Rate % 50%

Inner Return Rate % 100%

Step-Feed % 0%~50%

Section Unit Designed Condition

Influent Wastewater Volume

per Day
/d㎥ 440

Influent Water BOD mg/L 200

Influent Water SS mg/L 200

Influent Water T-N mg/L 30

Influent Water T-P mg/L 6

Treated Water BOD mg/L or less 5

Treated Water SS mg/L or less 5

Treated Water T-N mg/L or less 10

Treated Water T-P mg/L or less 2
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Section A-STP B-STP C-STP

Installation Year 2004 1999 1999

Capacity ( /day)㎥ 440 300 280

Main Treatment

Process

BIO-NET

(Advanced Treatment)

+ Filteration

Extended Aeration

+ Filteration

Aerobic Contact

Oxidation +

Filteration
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Parameters Methods

BOD Winkler's azide Modification

SS Glass wool filtration

T-N Ultraviolet Spectrophotometric Method

T-P Ascrobic acid method, Spectrometer
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Items

Influent Sewage

BOD

(mg/L)

T-N

(mg/L)

T-P

(mg/L)
BOD/T-N BOD/T-P

Korea
Separated Type 147 37 5.2 4.0 28

Combine Type 75 29 3.7 2.6 20

Japan 150 30 5 5 30

United States 220 40 8 5.5 27.5

Europe 250 48 12 5.2 20.8

Jeju

Province

Jeju City

(Dong)
Dodoo 172.4 45.8 8.4 3.8 21.0

Jeju City

(County)

Panpo 41.5 23.3 2.7 1.8 15.4

Woljung 86 24.8 3.1 1.5 27.7

Seogwipo

City

(Dong)

Bomok 129.4 27.3 2.6 4.7 49.8

Joongmoon 101.8 31.5 2.6 3.2 31.8

Seogwipo

City

(County)

Seongsan 74.2 20.3 3.2 3.7 23.2

Daejung 73.3 20.7 1.6 3.5 21.0

Average
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Section 상주인구 숙박객 일귀객 비 고

BOD 100% 85% 24%

COD 100% 85% 24%

SS 100% 83% 23%

T-N 100% 95% 40%

T-P 100% 86% 27%



- 38 -

-

50

100

150

200

250

300

350

4/17 5/7 5/27 6/16 7/6 7/26 8/15 9/4 9/24 10/14

Tim e (da ys)

In
fl

u
e
n

t(
㎥

/d
)

A-STP B-STP C-STP 유 량



- 39 -



- 40 -

178

222
233 230

242

256 254

280

256

283
273

100

150

200

250

300

79 184 189 205 224 235 248 290 328 365 366

Visitor(persons)

W
a
te

r 
c
o

n
s
u

m
ti

o
n

(㎥
/d

)



- 41 -

0

50

100

150

200

250

300

350

79 184 189 205 224 235 248 290 328 365 366

Visitor(Persons)

C
o

n
c
e
n

tr
a
ti

o
n

(m
g

/L
)

BOD SS(mg/L)



- 42 -

1

10

100

79 184 189 205 224 235 248 290 328 365 366

Visitor(person)

C
o

n
c
e
n

tr
a
ti

o
n

(m
g

/L
)

T-N T-P



- 43 -

156.8 160.5

224.0

178.0
190.0

130.0

94.0

168.0
188.0

172.0
158.0

35.0
52.0

43.0
56.8 50.6

31.0
44.2

82.6

59.5
68.0 70.6

28.0

82.0 80.6 76.8
88.0

65.0
78.0

48.0

70.0
53.0

78.0

0

50

100

150

200

250

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

B
O

D
 C

o
n

c
e

n
tr

a
ti

o
n

(m
g

/L
)

A-STP B-STP C-STP



- 44 -

169.4

138.0

198.0

160.0

134.0

302.3

166.0
145.0

92.0

120.0

173.0

28.5

57.8 59.3
75.5

49.5

24.8

48.0

79.4

44.0

83.0
65.0

34.0
54.0

89.3 90.2
74.0

205.0

93.3 92.0

183.0

88.0 82.5

0

50

100

150

200

250

300

350

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

S
S

 C
o

n
c

e
n

tr
a

ti
o

n
(m

g
/L

)
A-STP B-STP C-STP



- 45 -

39.7

34.5

56.3

41.7
38.2

33.9
29.9

35.6

42.4

34.7

40.339.7 41.3

47.4
44.2

30.1

57.3

27.8

36.8

22.4

42.3

26.826.4

18.6
15.9 16.3

20.6

29.0

15.1

23.7 24.4

30.2

24.5

0

10

20

30

40

50

60

70

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

T
-N

 C
o

n
c
e

n
tr

a
ti

o
n

(m
g

/L
)

A-STP B-STP C-STP



- 46 -

4.1

5.1 5.0

3.9
4.1

4.6

5.2

4.7
4.9

6.2

5.3

4.7

3.9
3.6

3.8

3.3

4.4

3.8
4.2

3.8
3.4

3.5

2.7
3.0 3.0

2.7

4.0

4.8

2.1
2.4

3.6

2.2

3.6

0

1

2

3

4

5

6

7

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

T
-P

 C
o

n
c

e
n

tr
a

ti
o

n
(m

g
/L

)
A-STP B-STP C-STP



- 47 -



- 48 -

156.8 160.5 224.0 178.0 190.0
130.0

94.0
168.0 188.0 172.0 158.0

0.9 0.7
1.3 1.0

0.7

1.6 1.2 1.0 1.2
0.8

1.2

0

1

10

100

1000

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

B
O

D
 C

o
n

c
e
n

tr
a

ti
o

n
(m

g
/L

)

Influent Effluent

169.4 138.0
198.0 160.0 134.0

302.3
166.0 145.0

92.0 120.0
173.0

1.2
0.8

1.6 1.4
1.0

0.5
0.8 0.7 0.9 1.0

0.7

0

1

10

100

1000

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

S
S

 C
o

n
c

e
n

tr
a

ti
o

n
(m

g
/L

)

Influent Effluent

`



- 49 -

39.7

34.5

56.3

41.7
38.2

33.9

29.9

35.6

42.4

34.7

40.3

11.4

18.3 17.6
14.3 13.3

11.5
14.4 15.4

9.7
12.3

17.4

0

20

40

60

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

T
-N

 C
o

n
c

e
n

tr
a

ti
o

n
(m

g
/L

)
Influent Effluent

4.1

5.1 5.0

3.9
4.1

4.6
5.2

4.7 4.9

6.2

5.3

1.5 1.7

2.3

1.5
1.9 2.0

1.6 1.6 1.5 1.3
1.7

0

2

4

6

8

10

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

T
-P

 C
o

n
c

e
n

tr
a
ti

o
n

(m
g

/L
)

Influent Effluent



- 50 -



- 51 -

35.0
52.0 43.0

56.8 50.6
31.0

44.2

82.6
59.5 68.0 70.6

1.0 0.9 0.8
0.5

0.7
1.1 1.0

0.6

1.5
1.0

0.6

0

1

10

100

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

B
O

D
 C

o
n

c
e
n

tr
a

ti
o

n
(m

g
/L

)
Influent Effluent

`

28.5

57.8 59.3
75.5

49.5

24.8

48.0
79.4

44.0

83.0
65.0

0.7 0.6 0.5
0.8

0.6

1.6 1.3
0.8

0.4
0.6 0.7

0

1

10

100

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

S
S

 C
o

n
c

e
n

tr
a

ti
o

n
(m

g
/L

)

Influent Effluent

`



- 52 -

39.7 41.3

47.4
44.2

30.1

57.3

27.8

36.8

22.4

42.3

26.8

15.7 16.9

11.4

16.9 14.8
17.1 18.7

15.4

8.4
11.7

7.8

0

20

40

60

80

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

T
-N

 C
o

n
c

e
n

tr
a

ti
o

n
(m

g
/L

)
Influent Effluent

4.7

3.9
3.6 3.8

3.3

4.4
3.8

4.2
3.8

3.4 3.5

1.3 1.2
1.8

1.5
1.8 1.8

2.1
1.6

0.8
1.3 1.4

0

2

4

6

8

10

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

T
-P

 C
o

n
c

e
n

tr
a
ti

o
n

(m
g

/L
)

Influent Effluent



- 53 -



- 54 -

28.0

82.0 80.6 76.8 88.0
65.0 78.0

48.0
70.0

53.0
78.0

0.8

1.9
1.3 1.2

3.0

1.6
2.5

0.6 0.6
0.4

1.0

0

1

10

100

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

B
O

D
 C

o
n

c
e
n

tr
a

ti
o

n
(m

g
/L

)

Influent Effluent

`



- 55 -

34.0
54.0

89.3 90.2 74.0

205.0

93.3 92.0
183.0

88.0 82.5

0.9

2.3

1.0 0.9
1.5

2.2
3.3

0.7

0.3 0.4

1.0

0

1

10

100

1000

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

S
S

 C
o

n
c

e
n

tr
a

ti
o

n
(m

g
/L

)
Influent Effluent

`

26.4

18.6

15.9 16.3

20.6

29.0

15.1

23.7 24.4

30.2

24.5

12.6
13.6 14.4

11.2

6.4

10.4
9.3

13.8

5.4
7.4

15.7

0

20

40

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

T
-N

 C
o

n
c

e
n

tr
a

ti
o

n
(m

g
/L

)

Influent Effluent



- 56 -

2.7
3.0 3.0 2.7

4.0

4.8

2.1
2.4

3.6

2.2

3.6

1.7 1.6
1.9

0.9
1.1 1.2

1.7

1.0 0.8 0.6
0.9

0

2

4

6

8

10

5/2 5/15 6/1 6/9 6/14 7/3 7/10 7/18 7/27 8/3 8/19

Time(days)

T
-P

 C
o

n
c

e
n

tr
a

ti
o

n
(m

g
/L

)
Influent Effluent



- 57 -

62.8 64.7

99.499.3

61.4 59.8

98.298.2

47.5
58.1

98.398.0

0

20

40

60

80

100

120

 BOD SS T-N T-P

Item

R
e
m

o
v

a
l 
e

ff
ic

ie
n

c
y
(%

)

A-STP B-STP C-STP



- 58 -



- 59 -



- 60 -



- 61 -



- 62 -



- 63 -


	Ⅰ. 서론
	Ⅱ. 이론적 배경
	1. 제주지역 하수처리시설 현황과 골프장 현황
	2. 개인하수처리시설의 법적근거
	1) 개인하수처리시설의 방류수 수질기준

	3. 개인하수처리시설에서의 하수처리
	1) 재래식 하수처리공법
	2) 고도처리의 필요성
	3) 생물학적 고도처리
	4) 국내 고도처리 기술동향
	5) Bio-NET 공법의 특성


	Ⅲ. 조사 및 분석방법
	1. 조사방법
	2. 분석항목 및 분석방법

	Ⅳ. 결과 및 고찰
	1. 국내외 하수와 골프장 하수의 수질특성 비교
	2. 골프장 개인하수처리시설의 유입수량 및 유입수 수질특성
	1) 하수 유입수량 변화
	2) 골프장 내장객수에 따른 수질변동 특성
	3) 골프장 개인하수처리시설의 유입하수 수질 특성

	3. 골프장 개인하수처리시설별 방류수 수질특성
	1) A-STP의 방류수 수질특성
	2) B-STP의 방류수 수질특성
	3) C-STP의 방류수 수질특성

	4. 골프장 개인하수처리시설의 공법별 처리효율 비교

	Ⅴ. 결론
	참고문헌


