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Abstract: In order to quantify the effect of the newly established the Total Water Load Management
System in Sapgyo watershed, this study predicted the achievement of the target water quality at each
unit watershed and the water quality according to the flow section. The HSPF model, which is the
watershed runoff model, was constructed and operated based on 2015, and the water quality was
predicted by inputting the loads in final target year (2030). The Load Duration Curve (LDC) was created
using the simulated results of base year and target year. As a result of plotting water quality by flow
conditions, it was simulated to be close to the BOD target with a difference of 0.1 ~ 0.2 mg/L in all three
watersheds during the mid-range flow interval (40 ~ 60%). In case of T-P, although the target water
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quality was not set, the water quality was improved by Cheonan A 46%, Kokgyo A 29% and Namwon

A 25%. The Muhan and Sapgyo river basins meet the target grade of middle-watershed standards. The

improvement effect will be positive, as water quality, which achieves the target of Total Load

Management System and the target grade of the middle-watershed standards will be expected to flow

into the Sapgyo lake.

Keywords : Total Load Management System, Watershed model, Load Duration Curves
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Table 1. Brief overview of TMDLs in study area

Allocation Loads (kg/day)
Watershed Area (km?) Target BOD (mg/L) - -
Point Non-point

Cheonan-A 78.8 55 3,884.0 1,332.4

Gokgyo-A 307.8 74 3,730.9 4,599.6

Namwon-A 105.8 34 382.8 2,507.2
B 59K 99, oAbS E3bsHe AR, o}4H(63,000 m?/day), (180,000 m?/day). 4%
noe A3 FYHE 9E9d 5 A 2 FE (1,500 m*/day), *4}(22,000 m*/day) °l ATt
otk & F W22 1,668 km?o|H, 20144 7]

24 Hdd =2E A golA AZE s

~

51

=

& (Geum river management committee 2016).
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’
W<¢E
.Sabgy_oho‘l L
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® Flow monitoring site
@ Water quality monitoring site
A Target water quality setting point
|:| Sabgyocheon watershed
- River
\; NamwonA
I: GokgyoA

‘7 _ CheonanA

Figure 1. Study area.
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Figure 2. Current status of water quality (2014~2018).
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Figure 3. Calibration and Validation results of Flow in Hyudaegyo.
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Figure 4. Calibration and Validation results of Flow in Hannaedari.
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Table 4. Calibration and Validation results of BOD and T-P(2014~2015)
BOD meanOBS | meanSIM Y%diff RMSE T-P meanOBS | meanSIM %diff RMSE
Value 9.4 9.2 9.56 1.13 Value 0.636 0.674 1.98 0.12
criteria 0.98 (0.71~1.06) very good criteria 1.06 (0.71~1.06) very good
~——Simulated O Observed . ——Simulated O Observed
0 Validation P R Calibration = = = = 3 > : Velidation it | Ceibration | mmemsieg >
g
10 1
5 ]
01-14 A-‘14 J—I14 ol14 D—I14 A-I15 J-‘15 s-|15 D-15 ka2 A4 114 04 D4 AN LIS S5 DS
(a) Cheonancheon-2
BOD meanOBS | meanSIM Y%dift RMSE T-P meanOBS | meanSIM Y%diff RMSE
Value 8.7 8.3 10.27 1.59 Value 0.367 0.350 3.90 0.06
criteria 0.95 (0.71~1.06) very good criteria 0.96 (0.71~1.06) very good
——Simulated O Observed . ——Simulated O Observed
. Validation 1> S Calibration 1= = = = 3 > . Vaetion Dl Calibration )= === =3 >
30 |
2% |
S 20
@ |
10 4
5
- oy e s 1A Al W 0B Ba st 0 st e

D-15

(b) Gokgyocheon-2




0|24 - ZEZ / FolX|E2MS 0|8e dud R 2Tz A 2M 543
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Table 5. Discharge loads of BOD and T-P
_ 2015 (kg/day) 2030 (kg/day)
Unit-watershed
PS NPS Total PS NPS Total
BOD 3,936.6 1,284.7 52214 34387 1,332.5 47712
Cheonan-A
T-P 1929 51.0 2439 156.8 52.0 208.8
BOD 4,802.2 3,561.3 8,363.5 3,623.8 3,681.2 7,304.9
Gokgyo-A
T-P 293.0 258.7 551.7 2342 2623 496.5
BOD 4382 2,109.4 2,547.6 4319 2,137.2 2,569.1
Namwon-A
T-P 19.6 164.0 183.6 18.2 164.9 183.1
BOD 1,365.5 52740 6,639.5 1,290.4 52763 6,566.8
Muhancheon
T-P 81.0 327.6 408.7 78.1 3277 405.8
BOD 2,249.5 8,817.7 11,0672 2,197.4 8,8453 11,042.6
Sapgyocheon
T-P 1022 563.0 665.2 100.5 563.5 664.1
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Table 6. Water quality by flow conditions in Cheonan-A

Cheonan-A BOD LDC

Cheonan-A T-P LDC

100000 10000
—Target —Target
® input-base year ® input-base year
E 10000 “ input-target year E 1000 ‘ © input-target year
a 5 ° S w» - a §
3 3 M M%% 3 10
— Pk b ‘3“3‘3“"“‘%
10 T
1] 10 20 30 40 50 60 70 80 9 100 0 10 20 30 40 50 60 70 80 %0 100
PERCENT OF DAILY LOAD EXCEEDED(%) PERCENT OF DAILY LOAD EXCEEDED(%)

BOD High | Moist Mid Dry Low T-P High | Moist Mid Dry Low
Simulated 5.6 6.1 9.2 10.1 11.1 Simulated 0.544 0.655 0.710 0.780 0.897
Predicted 44 4.8 5.7 6.3 7.0 Predicted 0286 | 0.352 | 0384 | 0.396 | 0.409

Table 7. Water quality by flow conditions in Gokgyo-A
Gokgyo-A BOD LDC Gokgyo-A T-P LDC
1000000 10000
—Target ' —Target
150000 L4 input-base year 8 ® input-base year
Q § v input-target year E 1000 i ° input-target year
%— 10000 [~ % \
§ § 100
1000
100 10
0 10 20 30 40 50 60 70 80 9 100 0 10 20 30 40 50 60 70 80 9% 100
PERCENT OF DAILY LOAD EXCEEDED(%) PERCENT OF DAILY LOAD EXCEEDED(%)

BOD High | Moist Mid Dry Low T-P High | Moist Mid Dry Low
Simulated 83 §.5 8.6 7.6 7.6 Simulated 0312 | 0317 | 0378 | 0.353 | 0.329
Predicted 8.0 5% .5 7.2 ™ Predicted 0.256 0.248 0.277 0.254 0.221
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Table 8. Water quality by flow conditions in Namwon-A

Namwon-A BOD LDC Namwon-A T-P LDC

100000 10000
—Target —Target
10000 @ input-base year 1000 o ® input-base year
= © input-target year = £ °;
) ) X
S 1000 S w00 ,K input-target year
=, = B
2 100 g 0|
S S
10 1
1 0.1
] 10 20 30 40 50 60 70 80 9 100 0 10 20 30 40 50 60 70 80 9 100
PERCENT OF DAILY LOAD EXCEEDED(%) PERCENT OF DAILY LOAD EXCEEDED(%)
BOD High | Moist Mid Dry Low T-P High | Moist Mid Dry Low

Simulated 4.6 3.7 43 34 4.1 Simulated 0219 | 0183 | 0.173 | 0.170 | 0.198
Predicted 43 3.1 33 24 2.5 Predicted 0.173 | 0.138 | 0.129 | 0.100 | 0.080

Table 9. Water quality by flow conditions in Muhancheon-2

Muhancheon2 BOD LDC Muhancheon2 T-P LDC
1000000 1 10000
100000 & —Target | i —Target
h ® input-base year | 1000 1 @ input-base year
3 10000 h& " “ input-target year 5 b “ input-target year
o R3S _ | )
x g x
& 1000 5
< <
S 100 9

0 10 20 30 4 5 6 70 8 9 100 0 10 20 30 4 50 6 70 8 9 100
PERCENT OF DAILY LOAD EXCEEDED(%) PERCENT OF DAILY LOAD EXCEEDED(%)
BOD High | Moist Mid Dry Low T-P High | Moist Mid Dry Low

Simulated 3.7 33 3.0 2.7 42 Simulated 0.114 | 0.083 | 0.063 | 0.065 | 0.137
Predicted 3.7 33 3.0 2.7 4.1 Predicted 0.114 | 0.083 | 0.063 | 0.065 | 0.134

Table 10. Water quality by flow conditions in Sapgyocheon-3

Sapgyocheon3 BOD LDC Sapgyocheon3 T-P LDC
1000000 — 10000 | B
—Target —Target
100000 ) @ input-base year 1000 @ input-base year
S 10000 e “ input-target year s “ input-target year
B A% . dd‘ w%”\ =
£ 1000 [ it mq:fw Pt B ch_., g o
g &W» 3 - SR '{ \7:': g
S 100 T -
10
1 1
0 10 20 30 40 50 60 70 80 9 100 ] 10 20 30 40 50 60 70 80 9 100
PERCENT OF DAILY LOAD EXCEEDED(%) PERCENT OF DAILY LOAD EXCEEDED(%)
BOD High | Moist Mid Dry Low T-P High | Moist Mid Dry Low
Simulated 4.0 2.5 3.2 2al 1.9 Simulated 0229 | 0209 | 0.168 | 0.152 | 0.146
Predicted 4.0 2.5 3K 2.1 1.9 Predicted 0.229 | 0209 | 0.168 | 0.151 0.144
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