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O&M Evaluating for Sewage Treatment Plants
in China as a Developing Country

Kwon-Youn Kim - Yong—Taik Moon - Hong—Suck Kim - Ji-Yeon Kim
Korea Institute of Water and Environment, Korea Water Resources Corporation

Abstract

For the last 20 years, China has transformed itself from a rural economy into an
industrial giant, averaging over 8 % annual growth of GDP. Unfortunately, this rapid
growth has taken a significant toll on its natural resource base as well, particularly
water resources. These problems have been exacerbated by a low level of sewage
treatment technology and by the operating and maintenance (O&M). In case of urban
areas, most big cifies in China have a well functioning sewage system comprised of
sewers and sewage treatment plants (STPs). Nevertheless, the existing STPs are still
not capable of properly treating the sewage, both quantitatively and qualitatively. The
rural areas in China cover a large land, with two-third of the nation’s population. The
low educational and poor economic states make it hard to process self-protection and
management. In the surveyed area in Henan, there was no STPs put into use as of
2004, and the sewer lines are not well organized. The big issue for the currently
planned STPs is the collection system not included in the plans.

Key words : China, Sewage Treatment Plants(STPs), Urban, Rural

*Corresponding author E-mail : 20lcommando@hanmail.net

KOREAN J. Sanitation. Vol. 21, No. 3, 2006



Ny
oo}
0
2
i
i
oo
i
0
Ok
X
0
b
®

I.ME

228 Agudd Adr=sE s =4
Qe ALEARANY BHeAR 9
]E o ol AYA-FRA A7}t of
A7 AdolMel AdH EAHZ
‘l-_,] lde de2 de Aol 3t
e Zhdd £x0 va 2YAG s
ANz"3 &5 wuz As o)y
t gus JAEAEY Ry suxa
=M AzstA dojvtm gl Ao
UNEPS’Jr FALATIY FFATRIA
, okxlo} Qe A7 54 %7t A
d 6}¢4a1 Azgg ol gskx Ratx
Aoz el olro} Aol FEAA
o)
:;:
]

K

omﬁ.o?:,ﬂ
r‘-lﬂ

uz
Z_‘
!

RFEL SAXNGY F$ A7y 26
Lmtns B 5L TEW us
9 %7t SFATAL] A
Aow ure}xm. =3, 2 A%, WEY
S5 @7 otNolx Aol g wE AAA
A3 gord 873 2 4AEA =350
= 27heA A71HA AYH dteido] B
Qg 2rloluh, 2002d FZAIHBEY
BaNdME FF 5047 F2 4Y 2
AQ e £k SAAEM (60 % o) &
b @ Aoz dastm, MY B FEF
£ 20109744 25 % ZUAAF wim
13 ek o9k g gFol s FTA
S5Aeg A4 P we B
F5E J)zd U@ B BYS AT
o adeE B7En 2L U TE
Hoz & NAd 7%, 23, A7, AA

4 4 HE i

(R A Ao

et a3 Xl M21d 3%

Tz e Aolstd BHEH 2@
71%9 =l vl olde Aol F,
dHQ 7R wrke g9 A9Y 5
& zader g2 Jlgge A%e Ag
AE 54 7141 Yok 2008 LY
A% duistd 23 ARE BEAN @ A
FAL dNstn P $20d 5D B S
Astol g AsHEE £ AL £ FHE
Aol g3q wAskn ok olg e
A= BFER 7] HAY AFAYNLELS
A Qe B AF AeEA Rata
ou] AR AYD 71§ xieY REoz
2 7ljAd) FAA) Rohe AeEge 2
oz Hagn I, B dFE FF W 8
Ao Az TR0l AR Ae Y
e B £ =AY FEAGA d4e
seAe g oY a9 A9 eqdudre
A% s BAH 2 AN A vl
H Ak sugt @k

do oy ox M

32

or

MET»LoxL

IoI. =AMLY

1. 29 43 2 d4E AFEA
3o 94 B BABA NUBL $E
BT A 5 owgd 2AAdE
oz wmd 2 FEo| Hof govz 3
AFAE gudoz 4% o)
FarAdd ga seAdd dBEA
7) A8 e sEAAFe e
A,

to 2 ro B oz 2
(U -



e

al ;
7 giusidng | R b
- g

Fig. 1. Research areas in China
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Table 1. Status of urban STPs status in China (2002)

Reion | Number of 5774 | T capciy | Longth of swere
China 423 2344 173,042
Shanxi 10 45 : 2,689
Inner Mongolia 19 40 3,561
Liaoning 11 136 8,330
Jilin 6 91 4,466
Heilongjiang 5 11 5,282
Shanghai 27 95 4,001
Jiangsu 53 223 16,744
Zhejiang 28 228 12,183
Anhui 9 50 5,007
Fujian 17 63 3,992
Jiangxi 1 8 2,392
Shandong 56 332 15,257
Henna 19 130 7,188
Hubei 11 52 8,181
Hunan 7 57 4,090
Guangdong 32 282 18,245
Guangxi 7 31 3,329
Hainan 5 39 2,333
Chongging 6 14 2,671
Sichuan 11 73 7,203
Guizhou 3 14 1,904
Yunnan 14 47 2,217
Shanxi 3 16 1,940
Gansu 8 25 2,310
Qinghai 1 2 458
Ningxia 3 13 579
Xinjiang 17 74 2,261
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Fig. 2. Aerobic basin in Jiang Xin Zhou STP
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Table 2. Characteristics of the selected four main STPs

Characterictics Capacity
Areas Name of STPs of catchment ( m§/d) Process

Nanjing Jiang Xin Zhou Urban 640,000 A/O+A0

Northern Part Urban 400,000 A/O
Shenyang

- Commercial .

Shenshi estuary and Industrial 320,000 Media

Gaochun Gaochun Rural 40,000 A/O
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Table 3. Operational situations of the four main STPs (Units : mg/L)
Ng‘?‘n%SOf Ttems COD NH4 TP TN SS MLSS
Jiang Influent 195 217 252 27.1 -
Xin 4,000
Zhou Effluent 62.8 142 1.36 19.4 -
Northern Influent 182 40 - - 170 2500
Part ,
Effluent 20(30) 8(25) - - 17
Shenshi Influent 800 100 - - 125 B
estuary Effluent 100 80 - - 2
Influent 70 183 1.44 115 -
Gaochun 35
Effluent 442 184 1.31 122 -
. FoTH Egd FEYoHd HES dinE
3.2 FH7eA S Tz A Y Higz gt opdard A
e g v ash AMY dage 2AAPARE Wol
AgFARbe 2 E44 A SYE 8 o Asdd
4 sSpANg LAANAEE QYA
}“;g_ 7] 01‘2:17'] Z}-E—Qt}‘l—g} 6“)40‘ D}% 0‘ 100
Aol AT AedH st Aold 2 & B oo
FAAE BRFY odBHe Arge g anes
o 3¥ 13 gol sk & Aok 2yl = Mo | o
A g F AR, &AL deAAFA T .
o 20 1 BTN
ed Ae AdY gREe AR 5
0

2 COD A9 "—HU}WL ¢ 70~90 %Y A
ARee ZE ez Jgyrh

NH,-N¢ HLSE F7)zd A9 AAsT

=g

Ho

Ae o 35~80 %9 AMAZEL e

=
£ A2 € F Al SS9 A 4R 3
']

W SR e 85 % ol4el ¥
A48 7%

e i

i l‘iﬂl }'>

&< Ysehlo] 37|z
BgAoz F Aoy
=t ol T2 wde
A7 2o sery FEAE
Ao g Nitrosomonas?}t 0.29gVSYgNH, N
A48, Nitrobacters= 0.084gVSS/gNO; -N

p

2 A

e Aoz @
a7 94 4

CEEE:)

o]

of A4sE Aoz AddAT?. ey A

AetlviA 712 3 M9

A /\61

&% Yo}

Jiang Xin North Shenshui  Gaochun
Zhou

Fig. 4. Comparison of removal efficiency
for each STPs

C/N 2 C/P ratio
AA JAFHRol, ZANY steAEFTE
& BT axapAedde Ad9stn Ao,
AdAo2 £48 A%, FY e W Fx
A AE AAZ JHed. AW, 48
@ Aa9d AAE AiME 7Y st U ¥
A5 AARZFERYL Ao A R %Y

KOREAN J. Sanitation. Vol. 21, No. 3, 2006



w
A
o
e
i
[0
0io
J2
o
Ol
x
oy
P
e

g4 4R ethgoza] ¢ AAY FH
Ae @rlzAdA A wEe FdsE ofF
71 98 WEA FEE oR vids d
82 3k F, o] A F 3t 7ol A
g 88 75 gReiade ZfPddo]
HAEA HA AP FFAFYPel 1EH
g3yolzl FAFE FFAJN A4A AA
&S 719 & ok 39 A sk
Ag) el C/Nulel C/Pdl W@ Ade dF
a9 59 Zrh A/0% A0 AY FH9 A
% AXEgL FAs7 A% HRF C/NHlE
ok 11 Ax2 A don, ¥& C/NIA
T AdFos L 8L Hole R
uAE o] g FA HLE %5 oFE A
53 Y. 29 594 RE wie 2ol
fRE9 A8 FA5H C/Nle 1
A Y AFLGd oz g L & F
A FFo2, 53 ‘BR At vt
& AP 49 ¢AH AYagy
FRE JAA THAD = AR Pe

9 F4 WG 5& HESE Ao uig
& Aoz @l

2
Ir

B b

]

3
g

CIN Ratio
o - N w - o o ~ @ o
g
C/P Ratio

Jiang Xin Zhou  Northem Shenshui Gaochun

Fig. 5. Comparison of C/N and C/P ratio
in _inﬂuent for each STPs

o&eM %7}
A de HHeAn G4Ady A

st dats| X mi213 33

- 190

B ) 80
: C33JCN

70

-9-C/P

£ #4317 9aME AALAG A
Z2 w=2= AAdAA 2 HRT, SRT, 4+
g E= F

293 So dig gfgEAdR,
3

a8l £99EE A% duF Puj HAE
A8 BH F TY¥sln: HAF $%7F
£4B (0O&M Systems)AA7F FHH ]

A

glofok gt AP A FYE
2 g AU xR A9, A
(Media) X9l H2A njAEL ol&d 3
FAZFHE F45n Joy FHA ud
ol RFoz U 2AIUNE <t HE HRTZ
4953 dooh FRETY ol E ¥
L& R S HRTE 98 oAEAd
u g 2ol F2ajo] oy Ao A ALY
e EES A9 AR sMged BEI
D2 A% FA U White forming A
o] Uehtn YUcHFig. 6). 1Hd= BF3}
I F7188 SS9 AARE] & AL
Sz 350 e dAE A 45
1% o9 F&x o1 7)o] @A et
Y A3z gddd,

Fig. 6. White forming in Shenshui STP

FEAGAA dHE AFE steAY
A Ut E AL xSt E
Hol HLHAAZAE BFstn £H4UHY
AT QB &0 AR
oz2Me Jl5E A FY3A Rdn AU



th. 53], 7] d5AF sbE DALY
n g AF glol A" VteE seAE

Fe g 239 AdE J3) ez |
nAEFo] Ao AFT AEdA FHHT
ATt (Table 3). ol & A#H=2 A& "7}
&' A E FA W White forming
434S g & + AN Fig. 7.

Fig. 7. White forming in Gaochun STP

SEB} 25

nEssAdFdel 449 A 3
sl de ¥H 2 Ae97 A,
F5Aege) WEr 2o AdAR o
WYL EAT 2e B Y= Ao A
29%. w9 A AY 494 5
W oaest $AE R0l dEE Ao
FUHYEd, IFAHE BEAPI @
deAeg FUGF WED $e oNvME
Jd nEAFde ALed oHE 5
A B89 nEsrddTde 49
ge d8 f22A L grusd FYUD
59 Yoto] Bag Aoz ALRET. of 9
dx "HUH FHe 4L YT AIA
Ao HoAEAS mAW TP AAH
290 Waw Aoz wuw

[l
H
0z
H
o
W
10
_Q_I_l
{r
x5
o
o
H0
08
1]
o
o

Bt 3B

o&eME 7} 83

A eddgsg AR o
g Fads F A 29 BE seAe
e g AY sFAgel v vmd ¢
3 98y e L A3 e
Aoz BgIUY. E3, 7 sheAFy
HHLAL sl F 18099l 2F3n A
EOEBY ssAd &A% A @
g Aoz wdHAT. Wi, A7 A
g FA g ol FFIH uAFHYA ¥
o2 Qs Aelamgol Az ‘AU s
AR hed sFAAd Ay AR
98 FUA AAAM §F ANFH ZAE
og oz AEHUT

A

F39 S4AUY 9% Besl N
¢4 B7d% Fesra et gk

,_.
i)

A2 3429 B SFAYRLE dRE
| axgeAgTygol HEHn o, @
F718 Ratet sy 554 5
2 98 ALY AFLAA ol el
< RAoE Yehgoh

=]

o rle

)

2. B4Rl P9 sn mAA 9
Ag 0y SrAD 4%, FHE A
A4, ¢4Qdel 7 oz dd HFHY

L
% 5 2~
FHEAL §2 ¥ 5 s 0y,

3. 5% EE FaRg AP AR
AH9 RAe H|AYH Aoz UG F
HFozAg 715ALL A & 5 AN
o}

KOREAN J. Sanitation. Vol. 21, No. 3, 2006



wW
[=2]
1)
e
K}
Ho
0l
i)
0y
O
X
oM
-
e

4 H5A g A4 ool FANY B
§A/ms, BEAY FR L R&LPol
e ¢quese U8 8o o= wo
ag.

o

rah

tng

1. 293, AdY, gdad : F

oo s+ dAFFH EAY, HSEETIHA,
544, 2%, 126-131, 2006.

2. UNEP/K-water : Guidelines for Sanitation
Management in Asia and Africa, K-water,
2006.

3. Kim, Y. K ! Respirometric monitoring of

Chst st s x| H21A 38

microbial behavioral characteristics

change
through the retrofitting process, Hanyang
Univ., Ph. D. thesis, 2003.

4. Baranard, J. L. : Cut Pand N Without
Chemicals, Water Res. Eng. Vol.11, No.13,
1974.

5. Mino, T., M. C. Van Loosdrecht and
J.J. Heijnen Microbiology and
biochemistry of the enhanced biological
phosphate removal process, Wat. Res.
Vol.32, No.11, 1998.

6. US EPA Manual: Nitrogen Control,
EPA/625/R-93/010, 1993.

7. Metcalf & Eddy: Wastewater Engineering,
3rd edition, McGraw-Hill, Inc., 1991.



