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An Analysis on Removal Effect of Biological Contaminants in the
Process of Municipal Sewage Treatment System
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of Health and Environment Management | Yonsei University,
Abstract

This investigation was carried out to evaluate the removal effect of biological contaminants for the
municipal sewage treatment process at Cheonggye Cheon terminal plant which in the first plant for municipal
sewage treatment in Seoul area.

It was conducted in raw influent, primary treatment water and secondary treatment water from Sep-
tember, 1986 to July, 1987.

The results were as follow;

1. The primary treatment could eliminate microbials for 65.38% of total bacteria, 64.35% of total coli-
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form, 62.16% of fecal coliform 69.48% of pseudomonas and 64.70% of fecal streptococci in averages

for a year respectively.

2. The secondary treatment could eliminate microbials for 97.50% of total bacteria, 97.30% of total
coliform, 95.95% of fecal coliform, 97.00% of pseudomonas and 96.53% of fecal streptococci in average

for a year respectively.

3. In the detect rate of pathogenic agent, salmonella spp was decreased 12.5% to 4.2% in primary treatment

and it was not detected in secondary treatment, shigella spp was detected 4.2% in influent water but it

was not detected in primary and secondary treatment.

4. In the seasonal variation of treatment effect, the removal of summer was the highest, and the removal

of all item in winter was lower than the other seasons.

5. There was significant correlation between water temperature and microbal all items (P < 0.05) NH;-N

and Microbal items (P < 0.01) at raw water.
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Table 1. Facilities and structure of the sewage treaiment plant at Cheonggye Cheon

Facilities

Structure and Function

1. Inlet pumping station*

2. Grit removal facilities

3. Primary sedimentation*

tanks

4, Aeration tanks

5, Final sedimention*

tanks

~8.6X 107CFy/mte] Helol A 4

T3 1.8X
108CFp/més ifmo] geRihaie. 65.38 %
tl, 23 gERgeE 1.8 X 107 ~4.1x10°

( ¢ 600mm, 65.5m/min, 200Hp) X 6 pumps
maximum daily pumping capacity : 560,000

3X(6.47mx7,72m X3 .71m of grit chamber)
2 X (mechanical grit wash collector)

7 X comminutors

4X(24.6m xX46m xX3,05m of tank)
4X (sludge collector)
Retention time: 2,2 hrs

Remove 659% of SS and 25% of BOD

9% (15.25m X100m x4 5m of aeration
chamber)

Slotted dome diffuser, bottam installed
Retention time: 6 hrs

Keeps micro-organisms to grow in suspen-

sion in order to remove organic matters,

6x(19.5m X50m X3.6m of tank)

6 Xslude collector

Retention time: 3,4 hrs

Clarities biosolids by settling and

produces cleaner effluent,

L}, KI5 (total coliform group)
EIFKS BHREE 1.4 X10°~6.2 X107
MPN/100 mee] oA HEA R £ F

CFp/meo} W 9jollM 4 A2 3.7 X 10* e 2.3 X 10°MPN/100 meiTh 12 jEE

CFpu/méil § BB

97.5 %At} to
tal bacterias 48 HEIIHFRA 7}
A o HivER BRY 3 EEAIME 7}
2 ekoh, 1k ®EspRel £ RE S
o B 7o &2 67.07 %A T

Kol E iy HREES 8.2 X 10° MPN/ICW/
2 64.35 %7 A" ACE 2% EFEBE
Yy Y 6,2 X 10* MPN/100 né2 7+
o] M REHES 97.30 AT 11X

ERS] M g EighAsel #E 71 &8 66.14%
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Fig.8. Schematic outline for identification of indicator bacteria
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Table 2. Analysis of biological contaminant by sewage treatment at the
Cheonggye Cheon plant,

Site primar Secondary
Raw Wastewater tredtment freatment

Contaminant Range Mean Range Mean Range Mean

Total Bacteria 18X10%~ 1.2X10°5~ 18x105 1.8x10°~ 3.7x10

‘ 64
(CFU /né) ax 108 DX g1 (e5.8) 4.0 X106 (97.50)
Total coliform 14X10°~ ., 6 28X 100~ 82x10° 24X10°~ 6.2x10*
(MPN/100m¢) 62X 107 < 1.4 X 107 (64.35) 7.4X10%  (97.30)
Fecal coliform 24 X10°~ 7 4% 104 1.2X 108~ 28X10% 28X10*~ 3,0x10°
2.6X10 . 2.6 X 108 (62.16) 6.2X10*  (95.95)
Pscudomonas  SPP. 14 X100~ 5 14X 104~ 3 7x10* 12X10°~ 23X10°
(MPN/100me) 1.7X10 . 1.4 X 108 (69.48) 6.6 X 10  (97.00)
Fecal streptococci 3.3X10%~ 34 % 10* 40X102~ 12X10* 10x102~ 9.2X10%
(MPN/100m2) 1.1x10%8 3.5 X 108 (64.70) 4.2X10%  (96.53)
Salomonella Spp. B 3/24%* ND- 1/24 ND MD
(detect) ND-3 (12.5) ! (4.2) ()
Shigella Spp.. ) 1/24 ND ND ND MD
(detect) ND-1 (4.2) -) (-)

+ Geometric mean(n = 24). ( ) :Removal percent(%)
+» Detected rate
Primary treatment:Screening, grit chamber treatment and primary
sedimentation,
Secondary treatment:Aeration, activated sludge treatment and
secondary sedimentation,

o T}, 2}, % JBE (Pseudomonas Spp)

o}, M kKBE (fecal coliform) BTFke HHREES 14X 100 ~1.7X

FETFAANA #IEHE KBRS 2.4 X 10° ~ 108 MPN/100me2] 4 9ol A g HiE 9 oo
2.6 X 10"MPN/100me2] W Slel A #HERA £ FHe 1.1 X 10°MPN/100mei T 1%
T4 FH EREE 7.4 X 10°MPN/100 ns REANME 4 Fiy  Hheert 3.7x100
Rk 1k BEEAKNA £ F wHREs MPN/100mé2 ZHAEo] MEHHES 69.48 %
2.8 X 104MPN/100n62 7r25]0] 62.16 % ATh 2% MEAIME 1.2X 10°~6.6X 10*
7 AelE ik 2 A EE# = £ Fh i MPN/100me2] H 9o~ 2.3 X 10°MPN/100n¢
HgE7E 3,0 X 10°MPN/100me 2 #1 BRE %) °of ry BER M OEEYDES 97.00%% T
2 95,95 % rh L3k AL AhARe] el 1k R 7l ge 71.62% &4
dhaiell WA ix vlolfo 64.78 % i kM e HHGlA 714 e a6 1

FiHe 7bg sk ek,
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Table 3. Analysis of contaminants municipal sewage treatment at

Cheonggye Cheon plant.

the

Raw Wastewater

w
Paramen trs

Range (ng/1) Mean (mg/1)

Primary Treatment

Secondary Treatment

Range (mg/1) Mean(mg/1)

Range(mg/1) Mean (mg/l)

pH 68 ~ 73 6,99 + 0,07
DO 12 ~ 8.2 4,78 + 2,06
BOD 38,0 ~164.2 115,58 +16,42
CoD 214 ~ %6 7314 *+ 683
SS 36.2 ~141,0 104,83 18,74
NH,- N 8,62 ~ 1874 11,70 + 222
NO,- N 0,024~ 0,108 0,061+ 0,014
NO,- N 0.089~ 3.49 1,32 =+ 022
PO,- P 0.8 ~ 4.64 225 =+ 0,66
MBAS 0,16 ~ 2,62 1,03 =+ 0.69

6.7 ~ 7.2 69 + 009 66 ~ 7.0 6.84 +0.09
( 0.01) (0.2)
1.0 ~ 7.2 382 + 18 08 ~ 32 1.73 +0.62
(20.08) (63.81)
176 ~108.6 7220 1510 42 ~i82 1088 229
(37.53) (90.64)
120 ~78.2 39,52 +13.00 41 ~i24 8.17 +0.7%
(45.97) (88.83)
208 ~84,6 5746 + 8.2 64 ~l141 9,91 =*1.38
(45.18) (90.55)
4,95 ~16.82 8,99 + 282 348 ~13.8 6.47 X272
(23.15) (44.69)
0,018~ 0,091 0,053+ 0,014 0.010~0,074 0,03 =0 011
(13.11) (40.98)
058 ~ 28 111 + 024 088 ~3,% 1.5 1040
(15.90) (-9.10)
072 ~ 39 168 * 048 042 ~3,60 1.18 0,51
(25.33) (47.55)
0,12 ~ 1,8 0,73 + 0,50 0,04 ~1.04 0.24 *0.22
(29.11) (71.74)

* : Mean+SD (n=24) (

) : Removal percent(%)

Primary treatment:Screening, grit chamber treatment and primary sedimentation
Secondary treatment ; Aeration, activated sludge treatment and secondary sedim-

entation,

of, HEFEM: EHERRE (fecal strept-
ococci)

EFAe fecal streptococci & 3.3X
10° ~ 1.1 X 10° MPN/100me3 Tt 1%k EHE
KoM F Fiy HHREZE 1.2 X 10* MPN
/100méZ 64.70% ZA2EJon] 2k KE
Ke BREZE 9.2 X 102MPN/100 2 4] fi
BESHES 96.53 %Atk 13 Ast
gEgEe] nAE sl ge 64.70 %ATh

AL REY B4
spp & ETFAKANAME 240
BES 3EANA dAEH 12.5%] #HikE

Salmonella

S Ve Tz B3
HEIA o159
Salmonella dgroup B7} 271, Saimo-
nella group C7} 1#°lg. 1% EE
#ole 7h2Eel 1@ HmHE A
4.2 %% 31 Serological type & Saimo-
nelle group BT 2% @EE#IANE F
thOBRHE R egkef,

Shigella spp = ETAIANM 24 #
Fale B BHol LE MitiEo] MiEke
4.2% ). Serological type& Shi-
1% BEEK 22X

2@, 7FEEA 1E &
Serological type 2

gella group BTl
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Table 4. FC/TC and FC/FS of various step in the sewage treatment system

Count/100 né Ratio

Water Source T C F.S FC/TC FC/FS
Spr, - 9.6 X 10° 6.6x 10* 2.7x10* 0.07 2.4

Raw Sum, 1.9x107 2.8%X10%  8.4x105 0.15 3.3

Waste Aut, 7.9x 10° 1.0 X 10¢ 1.2 X 10¢ 0.01 -
Water Win, 3.8 x 10° 1.6 X 10* 6.2x103 0.004 2.6
Ave 2.3x10%  7.4x10*  3.4x104 0.03 2.2

Spr, 3.7x10° 1.9x 104 1.4X 104 0.05 1.4

Primary | Sum, 2.5x 108 8.9Xx10° 2.0x 108 0.36 4.4
;Zﬁit’ Aut 2.5x 105 47x10® 3.8x10° 0.01 1.2
Water Win | 2.0x 10° 7.5%x 103 2.8% 1083 0.004 2.7
Ave, g8.2x10° 28x10¢ 1.2x 104 0.03 2.3

Spr, 1.5x lo* 3.2x103 1.0 108 0.21 3.2

Secon- Sum 3.3x 10° 1.6x10* 4 .8x103 0.05 3.3
dary Aut 1.3x 10* 1.3x10° 3.9x 102 0.10 3.4
creats | win, 2.3%x10°  12x10° 4.0x10% 0,005 3.0
Water Ave, 6.2x 10* 3.0 x10° 9.2x 102 0.05 3.3
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Table 5. Correlation coefficient(r) between biological contaminants in raw sewage

Yf’grﬁgr T.B T.C F.C Pseud F.S
‘,’I,Vg;ggr 1.000
NH4-N 0.353 1.000
T.B 0.390 0.608** 1,000
T.C 0.428* 0.697*%  0.422% 1.000
F.C 0.411% 0.609%* 0.918%* 0.446* 1.000
Pseud 0.444* 0.586%* 0.379 0.438% 0.376 1.000
F.S 0.394 0.612%%  0,542%%  0.464% 0.926* 0.366 1,000

+*p< 0,05, *+p<0,01

Table 6. Correlation coefficient(r) between biological contaminants in secondary

treatment water

wWater

Wate NH,-N T.B T.C F.C Pseud F.S
"T"grﬁgr 1.000

NH,-N 0.466*  1.000

T.B 0.396 0.517** 1.000

T.C 0.594%%  0.519%* 0.378 1.000

F.C 0.480% 0239 0.086  0.646*%  1.000

Pseud 0.415% 0,259 0.086 0.646%*  0.821** 1,000

F.S 0.422% 0,219 0.070  0.754%%  0.787**  0,518%* 1,000

*P{0,05, #*p<0.01
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o] HRT BEHS BRES KRS TS
Zo] wete As & RS Fu Utk
w22 5ol Bnd TCeo} K@= M
o] ¥9= MRAE —HSUTH
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