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Generation and Current Treatment Status of Sewage at the Rural Village in Chungnam

Province

Bang-Hun Kang, Jin-Ho Kim"", and Chul-Mann Choi” (Division of Rural Environment & Amenity, Rural Resources
Development Institute, Natlonal Institute of Agricultural Science & Technology, RDA, Suwon 441-853, Korea, "Division
of Environment & Ecology, National Institute of Agricultural Science & Technology, RDA, Suwon 441-707, Korea)

ABSTRACT: The purpose of this study is to investigate the current status, including the maintenance pro-
blems and removal efficiency, of small sewage treatment facilities in Chung-nam province (Asan, Buyeo,
and Gongju city). Our results showed that inflow water quality of Asan city was 19.1 mg/L of BOD, 29.0
mg/L of COD, 13.4 mg/L of T-N and 1.5 mg/L of T-P, respectively, which was much higher than any
other site. Among the factors known to be an important index of water quality, the SS and BOD removal
efficiency was about 70% and 50% respectively. However, the nitrogen removal efficiency was less than
10%. The total removal efficiency of pollutant was 71.1% of SS, 52.6% of BOD, 46.2% of COD, 9.2% of
T-P and 4.6% of T-N respectively. Therefore nitrogen removal processes are required to prevent serious eutro-
phication of small river. Removal efficiency for BOD and SS of high-efficient sewage treatment facilities
(STFs) and contact oxidation process was much higher than another process. Performance of these sewage
treatment facilities (STFs) is not optimal due to ineffective planning for the inflow water quality. To im-
prove these facilities, it is proposed that a technical expert analysis of water quality at these facilities is

periodically required.

Key Words: sewage treatment facilities, rural area, water quality
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ERET

1o A

AT FHAS 37 Al (A 5 A1A, F
o3t 1270 AA, A1 107] ) o=, o] A dlell A
2] 7k soll U= F 27709 EuRE AR SEEA A
S e R sk9la(Fig. 1), FeldEe] AR sld A2AAd

& W 2oklel $9S WG T, ASYAS BN
2T

FEOAA WA= rkEkr A BAE ets] 9
tod, EEM FEE] nkEdkr AgAdE FdE=
T5 Arstel EA4801a, vheskr AEaae] Aad

B7ksl] flete] frETe] s BAste], Aeleid
TAE 5&e AR o)F 98 FERAL Ay
AAGHRo Falo] AA8IYtE olw chemical oxygen
demand(COD)9] 7 Akl 24 KMnOsE AHESH1T,
biological oxygen demand(BOD)2] 73-9- dissolved oxygen
(DO) meter(YSI, 5000)% ©]&3te] 27|o DOE 43
T 20C el 5U3F ke & DO#S S48t 1 Aol=
YRSt B3t suspended solid(SS)= frelad-rol A C
% 24381913, total nitrogen(T-N) % total phosphorus
(T-P)%= autoanalyzer(AACS, Bran+rubbe)E ©|-83}4]
Sl

ol

1o o

il

[N

—_

al Jxt
SE D=5k g

sERol BAshs vhadkrd] A dR2 vheskr
A Ao AN wlg- Fasteh g Atela] 7 2ol
ek TS B A3, oAl F 57 ARlM Y sk
o] 442 BOD 19.1 mg/L, COD 29.0 mg/L, T-N 134
mg/L, T-P 1.5 mg/L, SS 33.7 mg/LZ ZAFE %1, -0
T % 671l 4814 BOD 16.7 mg/L, COD 16.3 mg/L,
T-N 7.6 mg/L, T-P 1.2 mg/L, SS 41.7 mg/LZ ZA}H|
om, A F 107 A%l BOD 18.8 mg/L, COD
153 mg/L, T-N 121 mg/L, T-P 1.5 mg/L, SS 9.9
mg/LE ZALES] S§& A9Jgh thE FATHES B of
AR Aol A 2L FER AR SICHTable 1). 12U ©]
2L AHAQl mAErel] Bl mlg- W Eelglon,
53] 972 BOD F5x= UHHARl EAJSRS] #5815 5
21 150 mg/L® wl&] vl$- w7 2ALE Y, o) A
AV AN eElRS YEHOR AdAlste] A F
UFET SR oFS AR] mieRl Zlow gzt

AUISH AT LAY

Table 1= ©]83to], 2 Aol e oA ke
aleES AP et A3= Table 20 YeRft:

BODE oMiHAl A9 4.9 gped, &A1 A9 4.3 gped,

50 Kilometers

Fig. 1. A map showing the sampling areas for this study.
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Table 1. The status of water quality for sewage of the rural villages (Unit : mg/ L)
Sites BOD COD T-N T-P SS
Input  Output Input  Output Input  Output Input  Output Input  Output
1 24 1.2 12.0 9.2 15.8 144 1.3 12 18.2 1.8
2 27.2 3.6 38.0 8.8 13.5 12.5 1.7 14 66.4 4.6
3 6.0 9.7 31.0 11.6 14.4 7.9 1.9 1.6 44.6 2.7
Asan 4 24 1.8 34.0 6.0 10.6 14.4 1.0 1.6 20.0 0.9
5 57.4 8.5 30.0 6.0 12.5 15.8 1.7 1.8 19.1 3.6
Avg. 19.1 5.0 29.0 8.3 134 13.0 1.5 1.5 33.7 2.7
S.D. 23.8 3.9 10.0 24 2.0 3.1 0.4 0.2 214 1.5
1 19.0 18.6 20.0 19.6 79 13.8 1.5 1.7 10.0 4.6
2 20.5 0.6 21.6 7.2 7.1 9.9 2.0 14 200.0 8.2
3 42 42 5.6 3.6 54 5.6 0.3 04 10.0 1.8
4 12.7 0.6 44 24 32 42 0.4 0.3 4.6 0.9
Buyeo
5 19.8 - 20.8 - 11.5 - 1.3 - 8.2 -
6 239 - 252 - 10.4 - 1.7 - 17.3 -
Avg. 16.7 6.0 16.3 8.2 7.6 84 12 0.9 417 39
S.D. 7.1 8.6 8.9 79 3.1 44 0.7 0.7 77.7 3.3
1 241 24 19.0 8.4 9.8 114 14 11 20.0 1.8
2 7.2 10.9 12.8 17.4 14.1 13.3 1.5 13 10.0 6.4
3 21.1 8.5 16.2 11.0 10.7 15.2 1.3 1.7 73 3.6
4 11.5 3.6 6.8 3.0 6.1 6.0 0.6 0.6 0.9 1.8
5 20.3 6.6 15.6 10.0 11.8 13.3 14 12 19.1 55
Gongju 6 23.7 72 17.8 10.0 14.1 13.3 1.6 1.3 8.2 55
7 17.9 11.5 13.8 18.2 144 15.2 1.9 1.6 1.8 1.8
8 21.8 3.0 16.8 58 14.8 15.2 1.8 1.8 10.0 2.7
9 13.9 - 14.0 - 15.2 - 15 - 12.7 -
10 26.4 - 20.4 - 10.3 - 1.9 - 9.1 -
Avg. 18.8 6.7 15.3 10.5 12.1 12.9 15 1.3 9.9 3.6
S.D. 6.1 3.5 3.8 52 29 31 0.4 0.4 6.2 1.9
HolF A9 3.3 gped 9] <07 FAFI S, CODE oMikA| 9] 2] ZAAE T-N 3.5 gped, T-P 0.5 gped'?gh= v
A9 113 gped, ol A% 3.3 gped, 374 A9 3.2 st 495 YERSIT

gped®] w07 ZAEUE, o7 7MY e e9at
& Ake] AtellA APk A¥1 BOD 68.1 gped, COD
1029 gped”9} 4tR AZA oA 2 HEA) A9E
APgst A3kl BOD 50 gped, COD 84 gped®el] HlajA =
AFs] Wl 2 =3 T-NO| Aol Aol
1% oMl A o] 4.6 gped, FTA] A9 2.4 gped 1]
3ROl #odo] 15 gped®] 07 FAFEQ)L, T-PE of
Al A1 0.5 gped, FFA] A9t Fod A2 0.3 gped
2 A E], ol At A=A eA AR T-N 9.6
gped, T-P 145 gped? Bt} tha W o7 zAbEglon,
FAN N AL wjE U] -8 T-N 5.5 gped,
T-P 1.5 gped”BOHE S| AR SIAINE, SAl8e] et

SEXY 0ISske M2lAEe

AR vkt Al sHeEE asdEdy
S} 17714, BT EA A4 2714, A5k 270
2, A’EBC 2714, IC/SBR 1714, KM-SBR 1714, HBR-II
h%, dAY 1=Ae] 17400

opibAlef] AA| nhSsk AAlde] A s 30~
90 m’/de WYUT Fi 60.0 m’/dPoH, A
VESE 39} IC/SBR oIk FoiTe At
SFEA A 127014F teR @dARE AAEE,
vkl AEaA e e A 54 diEAA7E 178l
131 Afgeato] A star, F4571A19] 7hs dERks did o

rot
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Table 2. Unit loading factor for pollutants in the experimental area (Unit : gped)
Sites gé;tl‘;‘fg; T;f:tfggﬂ‘t BOD COD TN T-P ss

Asan 1 134 H 0.573 2.866 3.772 0.312 4.346
2 301 H 8.133 11.362 4.047 0.522 19.854

3 346 H 1.699 8.780 4.070 0.546 12.632

4 150 H 1.920 27.200 8.474 0.818 16.000

5 280 IC/SBR 11.972 6.257 2.604 0.354 3.984
Avg. 4.859 11.293 4.494 0.510 11.363

Buyeo 1 187 H 3.800 4.000 1.585 0.295 2.000
2 380 H 4.100 4.320 1413 0.395 40.000

3 151 H 0.840 1.120 1.082 0.070 2.000

4 244 H 2.540 0.880 0.635 0.358 0.920

5 129 H 3.960 4.160 2310 0.268 1.640

6 105 H 4.780 5.040 2.070 0.337 3.460
Avg. 3.337 3.253 1.516 0.287 8.337

Gongju 1 520 S 4.331 3415 1.756 0.250 3.594
2 371 A’EBC 0.265 0.472 0.518 0.056 0.369

3 80 C 10.550 8.100 5.357 0.668 3.650

4 160 C 6.253 3.698 3.306 0.302 0.489

5 433 S 5.331 4.097 3.092 0.379 5.016

6 235 H 4.002 3.006 2374 0.271 1.385

7 128 A 3.881 2.992 3.117 0.404 0.390

8 159 KM-SBR 4.113 3.170 2.785 0.340 1.887

9 258 A’EBC 0.527 0.531 0.577 0.058 0.481

10 360 HBR-II 3.520 2.720 1.377 0.258 1.213
Avg. 4.277 3.220 2.426 0.299 1.847

*Treatment method : A, Activated sludge reactor coupled with submerged hollow fiber microfiltration; C, Contact
oxidation process; H, High-efficient Sewage Treatment Facility; S, Soil covered contact oxidation process.

ol Rarstal Sl Aozt 7eA HEe I A8l
ATk st AlFgAe AAGATE D2k AgA A=A
o) HANZ Qlate] Adn)e] AFAdo] W& etk A 7+
£23~136 m’/d9 W =AM He 543 m’/dgon, A
THe 25 1EE $AEA. 35419 A4S vest
F AA Y] A nE S P ohel B
988 A=A, AYEBCY], ZUAd =42y, HBR-
I 5o% ofiba] 4l FojFuh= g ofe] Y9 Tt ¥
oz Ag)slar Jgieh AeltEE 30~150 m’/d 9] W)
24 B3t 67.0 m®/dtk

ZAKIGE OS5eAE| &8

Table 39 FARIAY U]'—o]-—[—./] =)oy xm;
ERfSIt @3 whe A Al HErlES o
714321 BOD(COD)9} SS9] Ae|ad= J"‘7]—o]—
), 7} Ao A Ee AA7|Re nRA] B

jﬂ: o
o o
A2 o

]

Tgo

e, el 7o) A2)7t 514
Pt ol 7IRIg SO o]
= A A e el 11 dklo] SlE Zlow
Heltk

Me|3HE M2lgs

Ayl AP S-S 188 A3tz E BOD
70.7%, SS 56.3%, COD 48.4%, T-P 10.8%, T-N 7.5%2]
TO 7 ZAEQA, Bk EY HFAsP A= SS 81.1%,
BOD 78.8%, COD 45.8%, T-P 17.7%%] %2 ZA}% o]
T A2eH ¥ BODS} SS9 AlAGE] E9hes & &
A3t} HEAEP 9] 749 BOD 64.2%, COD 44.0%, SS
25.3%, T-N 7.5%2] <=0 A} o|(Table 4) UFE A2l¥
el Bl 2w WA AR, ols edA FAR QL
3o %?Jﬂk AA R Ao w FlEA] 7] Wi
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Table 3. Comparison of treatment removal efficiency rates by survey sites. (Unit : %)
Sites BOD COD T-N T-P SS
Min. 25.0 233 7.7 9.9 81.2
Max. 86.8 824 45.3 19.4 95.5
Asan
Avg. 494 65.0 12.4 89 90.8
S.D 37.8 245 18.9 8.8 5.7
Min. 2.1 2.0 - 39 54.0
Max. 97.1 66.7 - 309 95.9
Buyeo
Avg. 48.6 375 - 8.7 78.1
S.D 54.9 269 - 149 371
Min. 35.8 321 1.3 13.8 329
. Max. 90.9 65.5 5.2 19.5 91.0
Gongju
Avg. 68.2 482 39 16.0 50.7
S.D 17.9 13.0 22 24 30.7
Table 4. Comparison of treatment removal efficiency rates by Treatment Methods (Unit : %)
Treatment Methods BOD COD T-N T-P SS
i - Avg. 70.7 48.8 7.5 10.8 56.3
High-efficient STF
S.D 404 26.1 14.6 10.8 32.6
Avg. 64.2 440 0.7 - 25.3
Contact oxidation process
S.D 6.3 16.8 1.0 - 35.8
Soil covered contact oxidation ~ AVg. 78.8 45.8 - 17.6 81.1
process S.D 15.9 14.1 - 2.7 14.0
o= %‘% o B3 o] AeeiE YdHTe A 91 AE T v, @A 7heEd vheskr A
52 W AR, ol vk A e dvt o Y AALF B FAHE AER Qlsle] A &
FEE AT VANE 2 A7t UVWXM Atz 2ARE o FHA Fotar e Aow faE=r, o ] f1sl
Bheals AeAdelNg AR AAEES §71840 AL wr Aol fEd dr 9 fojo] Bask Ao
AARTETR: U2 F3de & ? AT 2 ekdvh B3 vREskE ARAld Y] Al Ae
A Bgelde FFET BRrd s A a8e & vad P8k A5 o] BODS SS
EARSE B 5 A ol A7120] Rl AEEO] ¥OrR olfe BE melste] ¥ERY vhe
7ol Aatsl mze] el EokE 319k a1, NO-N sk AgAlde AAlstojol & Zlojv, JFAF AAR
I NOs-No= Aitshago] dofjupn, &sh= ket & 58] ] el olF SdiEAA AdE 5 Sl

AE AgellA 7159 AsE 913 AAprgAlRA At
Qe ALeT o) WU R Aol A B
u HZA AAAATL o] FolA 1L o] w HrjHow Hadh
Zlo] F=Fo] {7)EQ1Y| o]E ‘?l’i‘ﬂolﬁ} P2 a0 xﬂ
A7} 2 o] Fo A7) Sl ] ezt AlgE ek
fEle] A C/N ratios B0l Folofstn, ‘E“}

Aol AR fAlEloof 5714 el 8714 W
Z= EW Wk S 9ly, aEA X A Aaks) vgE
O] Akt Eojual §71ES o] 43l dRYotE HgkH
T Axkddo] &lo] X ot A WREW AJudo® W
T Aaw iyt ok & gl o]Z Q18 fgrt W
T AhELrt § o] Yehd AoE givwct

AEAEALL Y] vhdo] ety ey EAEAE Y] o

o] oha AeBHOE $7) Fio] W) WA U
ok meb wdel AR A 5L EH @Y A
A8hgel A7e] AlFe Aotk
o OF
4 =
B AT sEnkgel daek vheade] SAH)
vhaale A thet whel W W ek Aeks sjo}
sha Al 2Abelo] nhesiee] BEA Beele
BAE, SE0RS g AIS 5EA9 SR 5
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1. ksl Agaldel digk 74 Aol fsles 4 24
A3, oAl Aol e] #4514 BODS CODS Ht &%
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16.7 mg/L, COD 163 mg/L, 3541 A% BOD 18.8
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ol ula] w- WAl 2R ATk
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