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Simulation of water quality of shallow lakes in cities the example of Kuncheng
Lake
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Abstract The water quality of the shallow Kuncheng Lake in Suzhou during the high water and low water periods was
simulated with a numerical model called EFDC Environmental Fluid Dynamic Computation . The results showed a high
concentration zone of COD located in the western part of Kuncheng Lake while the concentration of COD was low in the
southeast. The concentration of COD was mainly affected by the influents from Zhangjiagang Stream and Mochenghe
Stream. The TP concentration was high in the southwest part of Kuncheng Lake and the main pollution source was the
Mochenghe Stream. The main pollutants causing the high concentration zone of NH,*-N in the southwest of the lake
during the high water period came from Mochenghe Stream. The concentration of NH, * -N was high in the northwest part
of Kuncheng Lake mainly due to the influent from Zhangjiagang Stream. These results can serve as a reference for the

environment management and environment comprehensive regulation of Kuncheng Lake.

Key words EFDC Kuncheng Lake water quality assessment

EFDC

14

Environmental

Fluid Dynamics Code EFDC

50339010 20050294009
1974 — E-mail ¢jjxrx@163. com
12 -



31°37" ~ 31° d aCc dJ aC
BN K, EM LN 2
33.73'N 120°45.95" ~ 120°43.23'FE, y 7y 7z 7z
6 km 3~4km 17.57 kni®
JC
9, = S 3
5 c u v ow Xy
z K, K, K. Xy oz
Se K
2 s7h S
70
CODy,
a. COD EFDC COD
2 H,S CH, EFDC
21 LOC COD
’ b. LOC
2005 12 2006 6 LPOC DOC
1
16 1 2
I Croc 1 ([ Kim
- = Feon + 1 = Fp X
di =le B . o, Kyr + Cno
pH COD
3510000 - KBM() CBr + 2 FCLKPRICBI +
N x=cd g ! :
ssooo0f | Kroc Croc — Kur Croc —
TR R 5 W
\ C LOC
3499000 - > Kpenit Croc + Jz WSU, Croc + % 4
Feop x x=c d g
3498000 [ DOC
3497000 | Ky % DOC
§ 1496000 8] g/m CDO g/m3 KBM;;
I x 1/d Fg LOC
KUK
3495000 " Kpr,_ x Kroc
%%/J\*ﬁZ# KHR DOC d KDemt
o ;;ﬁi%ﬁ * *ﬁ%/l?éé:ﬁ%#m Wsip m/d Cp,
TR, SHH 3
3493000 | fi STt I:ﬂté‘#ﬂr X g/m CROC CLOC .
[ 1 L I 1 1 g/m WLOC
568000 569000 570000 571000 572000 573000 g/d v .
x/m
c. TP
1 RPOP LPOP
2.2 ¥ DOP PO,
d Crpop
aC 9 uC J vC J wC Kl ac ET ‘72 FPRXKBMX + FPRPKPRK Apc CBx -
+ + + = K, + v=cdg
Jt dx dy dz dx dx J W rpop
9 ac 9 ac Kypop Crpop + Fp Ws. Creor + Vv 5
87 y 37 + 87 P + SC 1
Y J z ‘ d Crpop
1 ar - 2 FPLKKBMX + FPLPKPﬁx Apc CBY -
x=cd g
(7 W POP
Kipop Crpop + Iz WSLP Cipop  + %Ol 6
aC
d d d d d d DOP 1
8_? + auxC + ;yC + awzC = %(Kx %) + ET xz% ) FPDXKBMX + FPDPKPRX APCCBX +

13-



Wpop 3500000 N
Kgpop Creop + Kipop Crror = Kpop Cpop + % 7 T
aCPO 3499000 -
4
It ‘= 2 FPI¥KBMK + FPIPKPRX -
x=cd g
We 0;, 3498000 | e
KP'\ Apc CBY + Kpor Cpop + v 8 £
RPOP LPOP DOP PO4( ‘E 3497000 1 e
3 ‘ E
¢ g/m W g/d K 3496000
1/d
d.  NH{-N i
3495000 R Ameranammn
ICn, R
F 2 FxiKew + FaipKpr - Apy Kp Ane Cp + T H
x=cd g ’ ’ u
3494000 i
WNH4 . HHH e . .
KDONCDON B KNitCNH4 + V 9 568000 569000 570000 571000 572000 573000
x/m
C,\IH4 Cpon
3 2
g/m WN114 g/d KNil l/d
2.4.1
2.3
. 2
Aalochiola Bay  Chesapeake
g 2
Bay 67 1
1 1/d
/ / /
m s ms! /% ms™! ms! /%
Ky 0.050 Kipop 0.075 0.126 0.121 4.13 0.198 0.185 7.03
Kpox 0.015 Kyprop 0.100 0.046 0.050 8.00 0.005 0.000 —
0.033 0.036 8.61 0.048 0.054 12.24
2.4
1
0.025m/s 0.025 m/s
3
4254 2
3500000 1 T 3500000
3499000 3499000
3498000 3498000
£ £
= 3497000 = 3497000
3496000 3496 000
3495000 3495000 ‘
3494000 3494000

14 -

569000 570000 571000 572000 573000
x/m

(@68 #

5690060 570000 571000 572000 573000
x/m

®) 12 A4y



2.4.2 5 NHf-N
2005 12 2006 6
COD TP  NH; -N / / / /
5 4 mgL_1 mﬁgL_1 /% mgL'1 m.gL_l /%
. 6.150 6.065 1.40 7.335 7.345  0.14
CoD Tp NH{"-N cop TP 4.800 4.230 13.48 7.486 6.523 14.76
NH, -N 2~4 4.602 4.050 13.63 6.847 7.022  2.49
3 COD
COD 2
/ / / /
mg L,l mg L,l /% mg L,l mg L,l /% COD 788 mg/L
6.760 6.775 0.22  8.550 8.050  6.21 9.95 mg/LL 8.65mg/L.  9.90 mg/L
7.200 6.575 9.51  7.307 7.550 @ 3.22 TP
5.807 5.950  2.40 253 750 6.41
7 7 7.7 P
4 TP TP 0.60 mg/L.  0.98 mg/L
4 ¢ d 4 e f
/ / / / NH,; -N NH, -N
mg L7 mg L' /%  mg L' mg L7! /% NH; -N
0.202 0.181 11.60 0.330 0.356  7.30
0.158 0.139 13.67 0.267 0.234 14.10 NH, -N
0.133 0.133 376 0251 0.261 3.83
COD TP  NH; -N 4 4 a
b COD
A S
- n 50
i
¥ .:
:
; £ ‘1
B R tbrenndsn wUTE TR R
st
IZ-.J::
(L
i
e
TR b LT M PR Cn e

27

15 -



17

18

19

20

21

22

23

24

25

26

technologies for soils contaminated with metals-electrokinetic
remediation J . Hazard Ind Wastes 1998 33 673-685.
VAN C L. Electrokinetics technology overview report R .
Pittsburgh  Groundwater Remediation Technologies Analysis
Centre 1997 1-17.

J. 2006 26 1 34-38.
ACAR Y B ALSHAWABKEH A N. Principles of electrokinetic
remediation J . Environ Sci Technol 1993 27 13  2638-
20647
RIBEIRO A B MEXIA J T. A dynamic model for the
electrokinetic removal of copper from a polluted soil J .J
Hazardous Mater 1997 56 257-271.
ALSHAWABKEH A N YEUNG A T BRICKA M R. Practical
aspects of in-situ electrokinetic extraction J .J Environ Eng
1999 125 1 27-35.
MAINI G SHARMAN A K SUNDERLAND G et al. An
intergrated method incorporating sulfur-oxidizing bacteria and
electrokinetics to enhance of copper from contaminated soil
J . Environ Sci Tech 2000 34 6 1081-1087.
MATTSON E D BOWMANL R S LINDGREN E R.
Electrokinetic remediation using surfactant-coated ceramic
casings J . J Environ Eng 2000 126 6 534-540.
VIRKUTYTE J SILLANPAA M LATOSTENMAA P.
Electrokinetic soil remedia tion-critical overview J . The
Science of the Total Environment 1999 3 12-14.
SHAPIRO A P PROBSTEIN R F. Removal of contaminants
form saturated clay by electroosmosis J . Environ Sci Tech
1993 27 2 283-291.
BRUELL C J SEGALL B A WALSH M T. Eletroosmotic
removal of gasoline hydrocarbons and TCE from clay J . J

27

28

29

30

31

32

33

34

35

Environ Eng 1992 118 1 68-83.

ACARY B 1I H GALE R J. Phenol removal from kaolinitc
by electrokinetics J . J of Geotech Eng 1992 118 11 1837
-1852.

CAUWENBERGHE L. Electrokinetics technology overview
report R Pittsburgh
Technologiers Analysis Centre 1997 3 12-14.

GIACOMOM AJAY K S CHRISTOPHER J K et al.
Electrokinetic remediation of metals
historically contaminated soil J . Journal of Chemical

Technlology & Biotechnology 2000 75 8 657-664.

Groundwater ~ Remediation

and organics from

I 2001 12 2 249-
255.
HOS V ATHMER C J SHERIDAN P W et al. Intergrated in
situ soil remediation thchnology the lasagna process J
Environ Sci Tech 1995 29 2528-2534.
HOS V ATHMER C J SHERIDAN P W et al. The lasagan
technology for in situ soil remediation 1 small field test J .
Environ Sci Tech 1999 33 1086-1091.
SAICHEKR E REDDY K R. Electrokinetically enhanced
remediation of hydrophobic organic compounds in soils a
review J . Crit Rev Env Sci Tec 2005 35 2 115-192.
SHE P LIU Z DING F X et al. Surfactant enhanced
electroremediation of phenanthrene J . Chinese J Chem Eng
2003 11 73-78.
HOS V ATHMER C J SHERIDAN P W et al. The Lasagan
technology for in situ soil remediation 2 large field test J .
Environ Sci tech 1999 33 1092-1099.

2008-10-18

15

EFDC

D . 2005.

J.
2006 22 4 78-81.
. WASP5
J. 2006 22 6 43-46.
J.
2004 32 2 127-130.
J. 2007 22 2

185-192.

CERCO C F COLE T M. Three-dimensional eutrophication
model of Chesapeake Bay volume I R . Vicksburg MS US
Army Engineer Waterways Experiment Station 1994.

PARK K KUO A Y SHEN J. A
hydrodynamic-eutrophication model HEM-3D  Description of

three-dimensional

water quality and sediment process submodels R . VIMS VA
SRAMSOE 1995. 2008-06-24

27 -





