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Water Quantity and Quality Simulation of the Jomangang Using SWMM 5

Dong Yeop Lee

Department of Civil Engineering, The Graduate School,
Pukyong National University

Abstract

To plan the water quality improvement of rivers,-quantification of runoff
and water quality should-be preceded first. The quantification-of runoff and
water quality can be’implemented by measuring the flow and water quality
or by long-term /simulation of runoff and water. quality. The purpose of
this paper is to' quantify the/ runoff and water quality through long—term
runoff and water quality simulation that considered combined sewer over
flow and sewage treatment plant based on Jomangang (river), the biggest
tributary to a national river, Seonakdonggang (river). Another purpose is to
evaluate the water treatment effect according to the extension of sewage
treatment plants comparing the-—water rquality? simulation” result of the
existing sewage treatment plants with-that of the Sewage treatment plants
to be extended. As a result, the runoff and water quality model of
Jomangang watershed that is divided into 37 small drainage basins had
been build and in that model, combined sewer over flow and sewage
treatment plants are included. After the sensitivity analysis of the model
parameters, flow and water quality measurement data were used in the
model calibration and verification. Also, the runoff and water quality
simulation which considered the sewage treatment plants were corrected by
using the data of the quality of water discharged, the calibration accuracy

- Xii -



was evaluated by statistic. The simulation results reflecting the extension
plan for the treatment volume of the sewage treatment plants were

compared with that of the present sewage treatment plants.
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Source Ground Cover n Range
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Light turf 0.2
Dense turf 0.35
Dense shrubbery and forest litter 04
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o] Ao V& wstal A shd,
AVaV: —Vﬂ— v2aA (2.17)
0x t 0 x
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A 2172 2 2.15¢) Weleta AW EXTRAN Z264 af42] &
SF4 AFEE = g9 712U A o] fFEETH(A] 2.18).
3Q A 2 dA oH
TS + gAS; 2V—t \Y% T + gA i 0 (2.18)
EXTRAN &£52 s dWAAY & F3t7] H8 AW AAS A
S5k, 37419 77 & dAAVIHE ol &sty E FE & AT
M 2] Manning?] .2 vz 4 ALE e 4] 2.199F 2o
g = —= |
f = apm @ W (2.19)
o174, k¥ gxn’olH, £xo Agte ALET ALS §E sEWFO
2 AdAste] npAEgo] 44 sEUSY Hf HEs AASH7] fEol
ok 2 2198 4] 2189 diYgsta F3kAER el FHE JEUH ts
Zoh(2] 2.20).
kAt AA
Qi+ar = Qf — W|Vt| Qi+ ac T QV[A—tLAt (2.20)
A, — —H
g Ao il a 2 1
+ V L At— gA L At
Quacel Wl 919 A& At ths9 Faa 422 221)9] link
W &55F4¢ F2A ol
1 AA
Qs ar — [Q,+ 2V [A—t] At (2.21)
1+ —5 IV | t
_A2_ 1 - 2_H1
T At— gA T At]
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b AT 2.24).

(2.24)

)

|

AV/ At

A %A 23] (m) ol ek

-
1

/sec). V

\.—_mw,o

3} (2] 2.25, 2.26).

(2.25)

I=(1,+1L)/2

(2.26)

(0, +0,)/2

I 2oh(A 2.27).

o
1=
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(2.27)

AV:VQ_Vl

oH(2] 2.28).
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E 33 294 d89A=
A | FABAN%) | FHEm) | FqgHA(ha) | EFTFE(%)
JMO1 24.03 8015 1132.8 3.5
JM0201 23.74 3705 310.7 0.5
JMO0202 16.13 1903 82.4 15.3
JMO0203 20.92 2737 167.8 9.2
JMO0204 17.32 2871 203.9 20.6
JMO0205 11.79 1478 56.8 23.1
JMO03 13.77 6735 809.1 12.2
JM04 14.37 10686 934.1 14.2
JMO05 17.31 5676 616.3 8.3
JMO06 19.25 6275 601.3 9.5
JMO7 10.33 5062 436.5 154
JMO08 19.76 3145 280.5 16.0
JM0901 18.95 2538 281.5 18.9
JMO0902 17.10 1214 1214 5.2
JMO0903 1751 1358 87.7 5.7
JM1001 19.52 1655 157.4 11.3
JM1002 13.56 2234 184.0 27.8
JM1003 18:90 1060 154.9 1.3
JM1101 10.25 1565 113.3 48.2
JM1102 11.47 3155 36.6 50.7
JM1103 6.02 2146 150.9 65.4
JM1104 20.83 2085 117.2 28,
JM1201 6.56 3207 128.0 65.6
JM1202 10.27 2848 114.0 574
JM1203 4.67 2895 105.5 65.4
JM1204 6.87 2288 161.7 77,0
JM1301 24.17 24386 406.4 3.0
JM1302 19.89 1333 150.0 9.4
JM1303 15.84 2249 114.7 149
JM1304 13.60 38382 1003.1 5.9
JM1401 17.48 1939 215.7 13.7
JM1402 5.81 7430 683.3 20.9
JM1403 4.00 2632 306.5 134
JM1404 719 1318 224.1 20.8
JM15 7.81 4770 657.8 8.1
JM16 0.71 10942 1374.8 7.7
JM17 3.68 7164 1052.5 5.9
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¥ 35 2RRFA 2599 B4 44
" 4 At _ " .
ooy “ELTB:L:IL Goa Soa % ﬁi%“l“%k ﬂa'ﬂ £
() Lday) | (w/day) (m'/sec) (m'/sec)

JMO1 18,157 288 5,229 0.0605 0.0393
JMO0201 5,024 288 1,447 0.0167 0.0109
JMO0202 1,337 288 385 0.0045 0.0029
JMO0203 2,723 288 784 0.0091 0.0059
JMO0204 3,309 288 953 0.0110 0.0072
JMO0205 922 288 265 0.0031 0.0020

JMO03 13,023 288 3,751 0.0434 0.0282

JMO04 127 288 37 0.0004 0.0003

JMO05 83 288 24 0.0003 0.0002

JMO06 81 288 23 0.0003 0.0002

JMO7 59 288 17 0.0002 0.0001

JMO8 12,817 288 3,691 0.0427 0.0278
JMO0901 12,763 288 3,676 0.0425 0.0277
JMO0902 5,625 238 1,620 0.0187 0.0122
JMO0903 4,052 288 1,167 0.0135 0.00838
JM1001 6,908 2388 1,990 0.0230 0.0150
JM1002 8,502 238 2,448 0.0283 0.0184
JM1003 7,167 288 2,064 0.0239 0.0155
JM1101 5,167 288 1,488 0.0172 0.0112
JM1102 3,985 288 1,148 0.0133 0.0086
JM1103 6,902 288 1,988 0.0230 0.0150
JM1104 4741 288 1,366 0.0158 0.0103
JM1201 5,865 288 1,689 0.0195 0.01.27
JM1202 4,994 288 1,438 0.0166 0.0108
JM1203 4,862 238 1,400 0.0162 0.0105
JM1204 7,451 288 2,146 0.0248 0.0161
JM1301 6,466 288 1,862 0.0216 0.0140
JM1302 2,434 288 701 0.0081 0.0053
JM1303 1,862 288 536 0.0062 0.0040
JM1304 16,209 288 4,668 0.0540 0.0351
JM1401 3,495 288 1,007 0.0116 0.0076
JM1402 11,091 288 3,194 0.0370 0.0240
JM1403 42 288 12 0.0001 0.0001
JM1404 10,392 288 2,993 0.0346 0.0225

JM15 10,677 288 3,075 0.0356 0.0231

JM16 62,934 288 18,125 0.2098 0.1364

JM17 17,063 288 4914 0.0569 0.0370
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@ Power-Linear

e A R S
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=

Power-Linear
o] Ao wel Ao 7l7ke] Rt

ol AgHE (4 3.2).
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=
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ki3
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Exponential & A 43

o] AHE (4 3.3).
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DD =DDLIM x (1 —e PPFOW - 1)
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DDLIM Xt

=~ DDFACTTE (34)

DD

3.3.2 {4 (washoff)

D Linear-Exponential

B}AS @3l Sartor & Boyd(1972)&= 2% 8 82 o] &3&to] 77
A edEHde]l FAEE dHVE AsdAVE due AS wilew vu&
I 24 3.5).
POFF (t)= PSHED,(1—e ") (3.5)
o 71 A,

PSHED (t)= PSHED e ** (3.6)
o] 714,
PSHED(t)= AZbgell A FA Folde L9Ee] ¢
el Ae mEste] Aol e #F4 E(mg/see)Z HEHUE B& 3
Fag=
dAPSHED _ y pgHED (3.7)
dt
A ke F=F roll vl#dva 7Hgsid ta3 2ol yerd 5 gl
=3
k= RCOEF -r (3.8)
ol 714,
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A A4 (mm )
% & (mm/hr)
F Q=

e e 9B FEst Hv thedt 2

RCOEF=

]
o
r= 1

agar A 37& A

=3
_ dPSHED _ RCOEF - r - PSHED
C=gq = ~— (3.9)
o] 7] A,
C = % (mg/L)
Q = At = % (cms)
A = 99 4 (ha)
r = % & (mm/hr)

21 3904 1 2AHI, Y QdEA 9H(PSHED)S Al 7ro] uhgl
HaEE FEE g Ale] Agel wet 7t

o
o A5(WASHPO)S H-g3ke] ztztel A7t 114 vheh §4%S AN

T A
—POFF(t) = dpsdﬂz —RCOEFX -t VASHFO. pPGHED (3.10)
o] 7] A,
POFF = A1 ZF td W 2 & (quantity/sec—mg/sec)
PSHED = A tdu 5 2 <AEE FH(mg)
RCOEFX = S22 A5 = RCOEFX/3600, (mg/hr) V40 gec™
r = % & (mm/hr)
e vlA 9 Al G A Fold =g EA U3 FTEE 2 3113 2
3.129} 2t}
B RCOEF ] T (t)\’\ASHPO + T (t + At)\\'AS’HT’O
PSHED (t+ At)= PSHED (t) - e 2 At (3.11)
Clot Ap)= Const-RCOBFX | o A (WASHPO-1LpguED (14 At)  (3.12)

A
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@ Rating curve method

ditqor HHAzde Fitee ol T7HETE F7Fshs rating
3

curve?] FHE YElUY v Zo] A E (A 3.13).

POFF = RCOEF - WFLOW WASHFPO (3.13)
7] A,

WFLOW = 9 =% (m'/sec)

POFF = AZEt Ao, 4 E (mg/sec)

RCOEF = FAAS (mm™)

WASHPO = A 4=

4 52 23 gEstgon Agd v

=2 vl 71385 (buildup)
EA o] & H K e DDLIM DDFACT
BOD 45 05
COD 2.5 05
Residential TN 15 0.5
g 0.8 05
g (S)IS) Michaelis-Menton 21 éé 82
COD 15 05
Undeveloped TN 10 0.5
TP 05 05
TSS 10 0.5
4 vz = (washoff)
EA o] &FH &= ST RCOEF WASHPO
BOD 0.02 0.15
COD 0.08 0.15
Residential TN 0.01 0.15
TP 0.006 0.15
g(s)]s) Linear-Exponential (;1 (?1 812
COD 0.04 0.15
Undeveloped TN 0.005 0.15
TP 0.003 0.15
TSS 2.0 0.15
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