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Abstract

The sewage treatment plants to be built to improve the water quality of the Mankyung River will total 11, of which combined
capacity will reach 39,850 mi'/day, and saying in detail, 5 at Gunsan city, 2 at Iksan city, 1 at Kimje city and 3 at Wanju gun,
The scenario for water quality improvement was developed, considering the conditions of plant operation ratio and the
accomplishment of the water quality target (BOD 4.4 mg/L, T-P 0.356 mg/L) at the end of the watershed of Mankyung B was
predicted, making use of QUAL2E model. As aresult of prediction using QUAL2E model based on scenarios with 70% and
100% of operation ratio, respectively, at 11 plantsin 2010, the water quality at the watershed of Mankyung B was estimated at
4.322 mg/L which was lower than the target of BOD 4.4 mg/L, indicating the target water quality was achieved, when it comes
to 70% of operation ratio, But in case of T-P, it was estimated at 0.565 mg/L, which was higher than the target . When it comes
to 100% of operation ratio, T-P also was 0.563 mg/L which exceeded the target, 0.356 mg/L. Asindicated above, the effect of
water quality improvement appeared very insignificant, which was attributable to the limit of small scale sewage treatment
plant in total reduction capacity. Hence, the measures for additional reduction in a bid to achieve the target water quality of
T-P at the designated |ocation need to be taken, and the measures to build the Sewage treatment facilities at the place where the
pollution is significantly caused by T-P appeared to be required as well.
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Table 1. Totd BOD, T-P Generated and discharged loading in the Mankyung basin

Administrative . - BOD Generated loading | BOD discharged loading | T-P Generated loading | T-P discharged loading
district Unit basin (kgld) (kgld) (kgld) (kg/d)
2007 2010 2007 2010 2007 2010 2007 2010
Jeonju A 101,337.6 | 114,396.2 9,107.1 9,145.9 1,405.7 1,475.9 709.6 710.0
Jeonju city Mankyung A 4,186.2 4,212.7 594.8 595.9 138.8 139.6 25.6 25.7
Mankyung B | 22,8984 | 26,741.3 895.3 898.2 285.9 305.3 65.7 65.8
Subtotal 128,422.2 | 145,350.2 | 10,597.2 10,640.0 1,830.4 1,920.8 800.9 8015
Mankyung C | 10,694.5 11,099.4 4,097.7 4,256.1 509.6 519.9 2234 239.6
Kunsan city Tapchoun A 6,094.1 6,090.5 1,210.7 1,225.2 5133 513.2 734 75.2
Subtotal 16,788.6 17,189.9 5,308.4 5481.3 1,022.9 1,033.1 296.8 314.8
Mankyung A 124.9 124.8 30.3 30.2 8.3 8.3 15 15
Mankyung B | 254175 25,330.0 4,098.5 4,090.9 2,1485 2,147.0 3813 383.0
Iksan city Mankyung C | 17,203.6 16,876.9 5,009.3 4,952.2 547.9 541.0 592.4 589.8
Tapchoun A 32,613.1 32,722.3 5,448.9 5,727.0 1,144.5 1,146.6 617.0 683.7
Subtotal 75,359.1 75,054.0 14,587.0 14,800.3 3,849.2 3,842.9 1,592.2 1,658.0
Mankyung B 6,092.2 6,056.4 608.0 583.9 474.2 4729 394 373
Gimje city Mankyung C | 36,890.8 36,841.3 3,688.8 3,685.9 3,216.7 32148 268.4 269.1
Subtotal 42,9830 | 42,8977 4,296.8 4,269.8 3,690.9 3,687.7 307.8 306.4
Jeonju A 3,170.0 3,161.7 1,008.4 1,011.8 232.1 232.0 67.7 68.8
Wanju gun Mankyung A | 40,813.3 | 40,870.4 4,480.0 4,488.5 2,099.1 2,098.1 3817 379.6
Mankyung B 12,574.1 12,5334 3,280.4 3,2735 1,453.6 1,452.0 437.7 4334
Subtotal 56,5574 | 56,565.5 8,768.8 8,773.8 3,784.8 3,782.1 887.1 881.8
Tota 320,110.3 | 337,057.3 | 43,558.2 43,965.2 14,178.2 14,266.6 3,884.8 3,962.5
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Fig. 3. Results of trial operation inflow according to new sewage treatment plants.
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Fig. 3. Results of trial operation inflow according to new sewage trestment plants (continued).
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Table 2. Mean flow and Calibrated values of water quality

Table 3. Mean flow and verification values of water quality

a dte a ste
Site BOD TN TP Q Site BOD TN TP
(mglL) (mg/L) (mgll) | (msec) (mglL) (mg/L) (mg/L)
Mankyung A 1.549 2371 0.010 9.8525 Mankyung A 11 2.184 0.019
Mankyung B 4312 6.450 0.269 15.1965 Mankyung B 3.95 7.394 0.296
Jeonju A 5.866 9.478 0.360 3.7225 Jeonju A 6.32 6.384 0.606
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Table 4. The ranges of system parameter values

Table 5. Description of system parameter

Parameter Unit Manual This study Variable Description
Ki day™ 0.02~34 | 0.045~0.090 Ki; | Carbonaceous deoxygenerative rate constant
Ks day” -0.36-0.36 | -0.90~2.33 Ks |Rate of loss of BOD due to settling
Ka (mg-0)/ (_fltz-day) 0.05-4.0 05 Ks | Benthic oxygen uptake
By dayrl 0.10~1.00 0.10 Rate constant for the biological oxidation of ammonia to
B day 0.20~2.00 02 B it
Bs dayj 002-04 0.02-0.05 Rate constant for the biological oxidation of nitrite to
Ba day 0.01~0.7 07 B2 irate
Umax day” 1~3 3.5 Rate constant for the hydrolysis of organic-N to
K (mg NIL) 0.01~0.3 0.01 Bs | ommonia
M (Um) / (ug chIa/L)m 0.0088 0.0088 Bs |Rate constant for the decay of organic-P to dissolved-P
A2 (2/m) / (ug chlall) 0.054 0.054 1mec | Maximum algal growth rate
K (mg PIL) 0.001-0.05 0.004 Kn | Michaglis-Menton half saturation constant for nitrogen
Pn - 0.0~1.0 0.90
@ 1g chlaimg A 10~100 20 M Linear algal self-shading coefficient (Riley Eq.)
a (mg Nimg A) 0.08~0.09 0.085 A2 Nonlinear algal self-shading coefficient (Riley Eq.)
az (mg Pimg A) 0.012~0.015 0.013 K | MichaelisMenton half saturation constant for phosphorus
as (mg O/mg A) 1.4~1.8 1.28 Pv | Algal preference factor for ammonia
a4 (mg O/mg A) 1.6~2.3 1.28 Qo Ratio of Chlorophyll-a to algal biomass
as (mg O/mg N) 3.0~4.0 343 a Fraction of algal biomass that is Nitrogen
Qs (mg O/mg N) 10-1.14 114 az |Fraction of algal biomass that is Phosphorus
o day” 0.05-0.5 010 as Oxygen production per unit of algal growth
01 ft/dzay 0'576'0 0.10 (o Oxygen uptake per unit of algae respirated
02 (mg/mz-day) Varfable 26597 as | Oxygen uptake per unit of ammonia oxidation
03 (mg/m*-day) Variable -4000~1550 - — I
o day’ 0.001~0.1 0.01-6.20 s Oxygen uptake per unit of nitrite oxidation
05 day™ 0.001~0.1 010 p Algal respiration rate
o1 |Algd settling rate
02 Benthos source rate for dissolved phosphorus
' . —— 2010 80D os | Benthos source rate for ammonia nitrogen
© Seenete P 800 04 Organic nitrogen settling rate
% S || rarget water Quaty MangyeongURR 80D 4 2mpl I ~‘.\ :\ os | Organic phosphorus settling rate
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Fig. 6. Result of BOD prediction by the operating rate 70%.
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Teable 6. Reduction loadings according to operation of new

sewage treatment plants (Unit: kg/day)
Operating rate 70% | Operating rate 100%
Plant name
BOD T-P BOD T-P
Wanju Gosan 98.91 34 154.3 54
Wanju Soyang 38.62 39 2215 6.5
Wanju Kui 9.3 16 53.8 27
Iksan Bukbu 2713 58.1 3948 61.5
Iksan Geumma 2145 6.1 306.6 8.7
Gimje Mankyung 314 25 534 38
Kunsan Daeya 202.5 53 292.7 7.7
Kunsan Seosu 105.4 31 167.4 4.9
Kunsan Okseo 186.7 51 270.4 7.3
Kunsan Impy 67.6 24 102.5 3.6
Kunsan Hoihyun 417 11 79.6 1.9

Table 7. Results of BOD, and T-P prediction of the operat-
ing rate 70% and 100%

Before Operating | Operating Target
Item | new sewage rate rate Target | (Yes or
plant 70% 100% No)
BOD 4.437 4.322 4.284 44 Yes
(mgiL)
T-P
0.44 0.432 0421 0.356 No
(mgiL)
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Fig. 9. Result of T-P prediction by the operating rate 100%.

WA 99 299 152 20108 BOD wWiEH-51Ee)
$ole EXA wEEsFo] 17,1736 kg/day= 7}1% =
HES At 9loeH, 1 tggoz2e 484 wE
Zo] 14,1655 kg/dayZ 4Hgd =k 20109 T-P HH-Ef
T Fedde YA wEFskEel 16119 kg/dayE 7t
T2 HFE AAE deH, 2 ggozE EXA
vl & HslFo] 856.7 kg/day 2 AHE H ATt
2) 20089 TEAZFHY AAH SFAGE &5
F2F, gFTFol, TR °Wﬂu} AA "
ok, AT, 2T, FAFdE, 2S5 5 F
YTl
2008 Al2d AN E FuletrAYdE A A4
steAg ZEY *Exﬂ FdstrEe AARFZ tHste A
27 71580] 16.25-45.91%2] HIZ tF-& A3 Ik
3) A TS AdeA &Rs FF 4 2010 <= ﬂr
BOD 4.437 mg/L, T-P 0.566 mg/L .2, HEEEA A
Ale 2010d Eg4d] vEG O TXHM 4% BOD
44 mglL, T-PY A% 0356 mg/L$t Hlastd 2010
Ex5d 244 HAA Zsch
NAZFGE A APFA SFBAZHANYG o] 2010
o 94539 dFoltt. 2YERE HEAZFY £ 144
AsteAg g 2% 20109 FAMAAEHE 4
171 915t A2l F 7Hegcl 70%YE F-9 100%Y
o AYFLE FAAT THeE T0%Y A5l
A7 2R ¥ E¥ 44 BOD 44 mglLEY
4322 mglLE AZ=o BExsde g5 o,
4% 7Heg 100%d FfdE SxFEET
0563 mylLZ d&Ho Ex+Ag xHsATH
LAY ZE AL EFo] HL2 &R
2 FA A FAAA &% 9HEA

ol Sk ok rfo onl

>

“;mr&mk.—'xgrlro}wx-ﬁrﬂr
2

ol

o

U
B rlo l‘-.‘ja
!
o
r

o oy rfo
o

o Ho
12

2 ATAT EYR st AeHERIA FAFA A
FEAMAG FEE BEE FAEE LT S|
283 Aoz dddn, 53 HE5AY TP FIxFA
28E At ey TRt w52 A9 WY 84
712A1EA R AEAAE =Y 2 vl ERotE A
e AT AAEJEHALAD)A AT FEE 1T
F7HQ 77 282 Aow dddAnh



207
A} A} g AR Adg e wE sFFE AF FEFA
gEs=Ey, dddster=Ests] - 2843, pp
2 =82 A5 A9 @471 TAE e AFHQ Ad 598-603
& "ol FPFHYSYT AR E(2005). L EgFe 7]EA 4.
A EE(2008). HAEE sfrAe] g AlSHEIA.
- = AEA AR F 7] &M LA (2006). Aoz FIEZAgA A
2326
== ol w1F 7 - sHFH APgs T nA= IF
W FEFAH007). A TraTg T agzA 2 F A7),
AsF, Fo7, 428, A04(2000). HEE F9H 29

974 %(2008). 542G EBHd AEeA7.

!

Journal of Korean Society on Water Quality, Vol. 26, No. 2, 2010



