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Characteristics of Pollutant Runoff from the Saemangeum Basin
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Abstract

The objective of this study is to analyze the characteristics of pollutant runoff loads on
rainy days compared with dry days in the Mangyeong and Dongjin watersheds of
Saemangeum tidal reclaimed area.

Water samples were collected at 10 sites on the Mangyeong and Dongjin rivers. At 2
sites, stream runoffs were measured and pollutant loads were investigated.

On rainy days, the concentrations of biochemical oxygen demand(BOD), chemical oxygen
demand(COD), total nitrogen(T-N) and total phosphorus(T-P) were smaller than those on
dry days, in spite of the pollutant loads themselves were increased significantly in rainy
days due to non-point source pollution, such as combined sewage overflows(CSOs), runoff
from agricultural land use and so on.

On Mangyeong river, BOD and COD concentrations on dry days were 1.3~4.5 times
higher than those on rainy days, while T-N and T-P concentrations on dry days were
smaller than those on rainy days. On Dongjin river, all parameters of concentrations on dry
days were higherr than those on rainy days.
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Fig. 1. Pollutant load measuring station on the Saemangeum watershed area
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Table 1. Water quality concentration on dry days in the Mangyeong and Dongjin rivers
, Mangyeong River Dongjin River
L BOD| COD| T-N | T-P | ... _|BOD | COD | T-N' | T-P
Station| Date || (wg/) | (/L) | (meyy | SRON | Date o | /D) | (mg/l) | ()
02-04-10 1 1.8 | 33| 2694 | 0.018 020410 | 18| 33| 2694 | 0.018
02-04-16 | 08| 77| 3212 0.125
. 02-04-22 11 29| 318 | 0.031 02-04-16 0.8 7.7 1 3.212 | 0.125
0san
020424 | 147 251 3062 1 0.018 | pongiiny | 02-04-22 | 1.1 | 2.9 | 3.186 | 0.031
020430 | 1.0 | 293748 | 0.060 .
Average 192 39 | 3178 | 0050 -gang1 | 02-04-25 1.2 3.9 3620 | 0.028
02-04-15 1.4 40| 4362 | 0.022 02-04-30 10 29 | 3748 | 0.060
02-04-16 | 16| 188 | 5145 | 0.401
Sovang | 02-04-22 | 06| 28| 6.100 | 0.025 Average | 1.2 3.9 | 3178 | 0.050
~chon | 020424 1 1.0 | 3.0 | 6.720 | 0.035 02-04-15 | 14| 40| 4362 | 0.022
020430 | 10| 36| 7.120 | 0.031
Average 11 64| 58% | 0103 02-04-16 1.6 18.8 | 5.145 | 0.401
02:04-15 | 86 148 117.750 | 1277 | giagin | 020422 | 06| 28 | 6.100 | 0.025
02-04-16 | 2.4 | 47.0 | 9.876 | 1.842
Jeonju | 02-04-22 54 | 113111430 | 0.938 02-04-25 2.2 531 2774 1 0.128
02-04-30 | 10.2 | 166 | 9.775 | 0.678
Average | 6.7 | 20.6 [13.176 | 1.065 Average | 1.1 6.4 | 5.889 | 0.103
02-04-15 | 44 | 74| 237 | 0.134 02-04-15 | 86| 14.8|17.750 | 1.277
02-04-16 | 3.0 | 125 | 3.686 | 0.364
| Samnye B : ' ' ) Jeongu
02-04-24 | 32} 50| 4304 | 0.061 02-04-22 | 54| 11.3]11.430 | 0.938
02-04-30 | 46 | 11.8| 4672 | 0574 | pchon
Average | 35| 82 | 3849 | 023 020425 | 98| 11.2 ) 8568 | 0.548
02-04-10 - | 75573350 | 6.762 02-04-30 | 102 | 166 | 9.775 | 0.678
02-04-16 | 225 | 525 |36.600 | 4.944
lksan- | 02-04-22 | 195 | 262 [36.580 | 3.218 Average | 6.7 | 20.6 | 13.176 | 1.065
chon | 02-04-24 | - 288 (43020 | 2.993 02-04-15 | 44| 74| 2375 | 0.134
02-04-30 | 55| 126 | 9.065 | 0499
Average | 158 | 39.1 [39.723 | 3.683 | 020416 3.0 125 | 3686 | 0.364
02-04-15 | 10.2 | 13.6 [12.180 | 0.496 | Dongjin 02-04-22 29 41| 4206 | 0.043
02-04-16 | 6.4 | 200 | 7.848 | 1.032 | -gang3
10204221 50] 90| 8328 | 0304 020425 | 38 91 37000216
Gimje 02-04-24 | 11.6 11.7 1 9172 | 0488 02-04-30 46 1181 4672 | 0574
02-04-30 | 7.2 | 122 11.035 | 0.475
Average | 8.1 | 1331 9713 | 0559 Average | 3.5 8.2 | 3849 | 0.235
A7) ot AlGRe] 2 QS wdE YA CODE 9.0~20.0mg/L, T-N 7.848~12.180
Ao shct A2 FHEYS UEpiEE & ng/L, T-P 0.304~1.032ng/L2 tAHo2
AEA Addle Fo7t dasie). Her] otk =2 FEE ey
FAzAL 47 BODE 5.0~11.6my/L2 3k FAG o N ARl diF B sz
FAVE M~5F 99 58 /A4, A} A B27H S BODZF B 1.6ng/LEA
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Table 2. Water quality concentration on rainy days in the Mangyeong and Dongijin rivers
Mangyeong River 1 __Dongjin River
) BOD| COD | T-N | T-P . BOD | COD | T-N | T-P
Station | Date | (/)| (ue/L) | (og/L) | (ag/L) | S2HON | D2y | (/L) | (me/L) | e/
02-08-06 04 2.8 | 1.680 | 0.025 02-08-06 | 0.4 78 1680 | 0.025
02-08-08| 0.3 2.7 | 3.710 | 0.025
a 02-08-11| 04| 25| 2.830 | 0.029 02-:08-08| 0.3 | 27 | 3710 0.025
osan
02-08-13 02| 33| 1.797 | 0.030 [ i [ 02-08-11| 0.4 | 25 | 2830 | 0.029
020824 05 3.7 | 1.342 | 0.029
Average 03 30| 2272 | 0028 gang 02-08-23| 0.5 3.8 2.325 | 0.062
02-08-06| 16| 46 ) 3062 0052 02-08-24| 05 | 37 | 1.342 | 0.029
02-08-08| 3.7 49 | 4.038 | 0.084
Sovang | 02-08-11| 04| 43| 3426 | 0076 Average | 03 | 30 | 2.272| 0.028
—chon | 02-08-13 0.6 47 | 2984 | 0.093 02-08-061 1.6 4.6 3.062 | 0.052
02-08-24| 14 3.3 | 5.380 | 0.045
Average 15 44 | 3778 | 0.070 02-0808| 3.7 49 4038 | 0.084
02-0806| 83| 134 8352 | 0.871 02-08-11| 04 | 43 | 3426 | 0.076
02-08-08| 5.6 94 | 8737 | 0.810 |Sintaein
Jeoniu | 02-08-11| 24 | 134 | 7.833 | 0.711 02-08-23| 08 | 56 | 2366 | 0.165
~chon | 02:08-13 06| 9.6 | 6659 | 1520 02-0824| 14 | 33 | 5380 | 0.045
02-08-24| 3.9 9.4 | 7.225 | 0.461
Average | 42| 11.1] 7.761 | 0.875 Average | 15 44 | 3718 | 0.070
02-08-06 36 11.0 § 4.306 | 0.487 02-08-06| 83 13.4 8352 | 0.871
02-08-08| 25 6.0 | 3.188 | 0.253
S 02-08-11 0.6 43 | 3504 | 0.132 02-08-08| 5.6 94 8.737 | 0.810
amnye
02-08-13| 02} 44 32231 0109 | ;o000 102-08-11| 24 | 134 | 7.833 | 0.711
02-08-24| 1.0 40 | 3.398 | 0.082
Average 16 59 | 3542 | 0.213 p-chon | 02-08-23| 1.6 7.82 4726 | 0.283
02-08-06 2.9 12.2 | 4.286 | 0.920 02-08-241 3.9 9.4 7.225 | 0.461
02-08-08| 5.3 92 | 3.926 | 0.562
lksan- | 02-08-11 29 126 | 7470 | 1.104 Average | 4.2 111 7.761 | 0.875
chon | 02-08-13 3.0 134 | 6659 | 1520 02-08-06| 35 1.0 4306 | 0.487
02-08-24 - | 122122720 | 2.334
Average | 35| 11.9] 9012 [ 1.288 02-08-08| 25 6.0 | 3.188 | 0.253
02-08-08| 4.2 80 | 2561 | 0.377
Gimi 02-08-11 286 82 | 5698 | 0.423 gang3 02-08-23| b4 10.9 4957 | 0.438
Imje
02-08-13| 17| 80| 5484 0424 02-0824| 1.0 | 40 | 3.398 | 0.082
02-08-24| 3.3 8.1 | 5565 | 0.399
Average | 24 | 100 | 5941 | 0523 Average | 1.6 59 | 3542 | 0.213
EA AL 7F27] Bete]l BODE 0.4 ~ ARE T 257} =& 3. 2my/LEA $47)
1.3mg/L, ## 0.8ng/LE2A 1589 4% F ME5E L}E}IH‘}M T-N< 229l A5
A5k e, AlEQl AHe B 1.1mg 4 A VE we 3.457~5.805mg/Le]
/LEA FA7|FE ODE5el, d5d4e H o BE 27te Fx7e] 2.066~3.025mg
2.2mg/LZA AA] IF5 FolAw, 51743 /L, AEel 2.366~3.682mg/L, EA73 2.698
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Table 3. Ratio of water quality concentration between dry and rainy days on Mangyeong river

BOD CcOD T-N T-P
L AN e B A e L B A B A L e A e B

(mg/L) |(me/L)| rainy | (ng/L) |(mg/L)| rainy | (me/L) {{me/L)| rainy | (me/L) [(ne/L)} rainy
Gosan 1.2 0.3 3.8 3.9 3.0 1.3 3.2 23 1.4} 0.050{0.028 1.8
Soyanchon 1.1 1.5 0.7 6.4 4.4 1.5 59 3.8 1.6/ 0.103/0.070 1.5
Jeonjuchon 6.7 4.2 1.6] 20.6f 11.1 1.9 13.2 7.8 1.7| 1.065/0.875 1.2
Samnye 3.5 1.6 2.2 8.2 b9 1.4 38 356 1.1] 0.235/0.213 1.1
lksanchon 15.8] 3.5 45 3911 11.9 3.3 3977 9.0 4.4| 3.683| 1.288 2.9
Gimie 8.1 2.4 3.4 13.3] 10.0 1.3 9.7 59 1.6| 0.559|0.523 1.1

Table 4. Ratio of water quality concentration between dry and rainy days on Dongjin river

BOD COD T-N T-P

; Dry |Rainy| Dry | Dry |Rainy| Dry | Dry |Rainy! Dry | Dry | Rainy| Dry

Station day | day | / | day |day | / | day |day| / | day | day | /

(ng/L) | (mg/L)| rainy | (me/L) |(me/L)| rainy | (mg/L) |(mg/L)]| rainy | (mg/L) | (me/L) | rainy

Jeonjuchon 6.7 42 1.6 206 ¢ 11.1 19 13.2 7.8 1.7 | 1.065 | 0.875 1.2

Samnvye 35 1.6 2.2 8.2 59 14 3.8 35 1110235 | 0.213 11

[ksanchon 16.8 35 451 391 19 33| 39.7 9.0 44 13683 | 1.288 29

Gimje 8.1 2.4 3.4 13.3 1 10.0 1.3 9.7 5.9 1.6 | 0559 | 0.523 1.1
~4 95Tng/L2AM 3IRE 2545 S 3RS go Ao zalEglon T-NE H9v|7} 7-%-
YERNA 71 vlef 1.1~4.48 =A Jeptew T-P=

T-P GA| %71 ol Ba4d4 239
T 7P =4 vebsEr 0.231~0.432mg
/LE FAstL dlem, &% T3k dRE
s L9dert 24 vEwt. $37419
T-P= 0.054~0.165mg/L, e #8-2 0.063
~0.542mg/L3 ™, HehFiel §343 A
e 0.123~0.563mg/L= YERAAT

&4

1.1~2.99 A YeRsttt (Table 3~Table 4).
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Fig. 2. Correlation diagram between runoff and COD load on Samnye and Sintaein station
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Fig. 3. Correlation diagram between runoff and T-N load on Samnye and Sintaein station
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Fig. 4. Correlation diagram between runoff and T-P load on Samnye and Sintaein station
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