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Environmental Education for the Management of
Non-point Source Pollution with Small Reservoir near

the High School

Mi Hye Kim

Department of Environmental Education. Graduate School,

Pukyong National University

Abstract

The sources of water pollution may be divided into point sources and
non point sources. Point source pollutants are regulated and controled
by the environmental standards, and the basic environmental facilities
have been expanded and improved annually to treat them. According
rescarches in the characteristics and the treatment methods of each
point source pollutant have been made to install the environmental
facilities.

Although purification of point source pollutants may abate water
pollution, the quality of water bodies is getting worse, nowadays.
Recent management of water qualily focused on point source pollutants,

such as domestic and industrial wastewater. Effluent from artificial

_iv_



facilities has been effective partially.

In environmental education, students need to realize the seriousness of
water pollution and importance of non point source pollution
management along with point source pollution management. Then they
were taught the concepts of point and non-point source pollution which
is not described in high school textbooks. They also noted that water
pollution control is not effective with point source pollution management
alone.

In practice, non point source samples like rainwater before and after
passing through the reservoir in school are collected. Then the quality
of these water samples is compared and the removal efficiencies are
cstimated. Students are persuaded that, by the comparative analysis,
management of non-point source pollution is as important as point
source pollution and it should be taken into account along with point
source pollution for effective water pollution control.

This study is aimed to increase the intercst and the awareness of
environmental  protection among high school students by practicing

environmental survey themselves.
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EMC efficiency(%) = [(Concin-Concou)/{Concin)] * 100

Concin - 7% &

b

Concout - %% l(I;—}J:—

Mass efficiency(%6) = [(SOLin-SOLow)/(SOLin)] * 100
SOLi, - ¢ Hoh=

SOL()UI . T:—:r’{ l:'I"‘é‘]"/]:

3.23 AUy
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& ol A YSI-6570% AbE-3te] 1/10C7HA S A skt

(2) pH
& 2ol Al YSI 65704 Ab8-sto] FA st

(3) gE2F4(Dissolved Oxygen, DO)
g3 s H Ao A YSI-6570 AFR-dle] S skt

(4) @3 A A4 Q 4w (Chemical Oxygen Demand, COD)
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Table 4.2.1 Water quality in the reservoir

POS-P

*

NH;"“N NO,-N NO;-N DIN

COD TSS VSS

DO

pH

Temp.

ng/ ¢

(T)

9.25 340 1.78 0.40 0.307 0.033 2422 27612 0.005

6.83

12.59

* DIN = NH,-N + NO>-N + NO;-N

_49._



71 &
ool OlEEAW !
H 24 pH COD SS DO TN TP
(mg/ £) (mg/ £) (mg/2) | (mg/2) | (me/2)
45 AF1F i _
U | Regama 6.5~85| 1°]3} 10]3} 7.50] 4 0.200 0.010
Frda2e
I 228513 | 65~85 30) 3} 50} &} 50) 4 0.400 0.030
‘l"cg‘g"‘l"
drda3a
M | 38523 |65~85| 6°]3} 150] 8} 501 0.600 0.050
THETIE
TAEF2F _ .
6.0~85 | 80]3 150| & 20]4} 1.0 0.100
v oy g 13t 13} 17
- »#|7] Fol
FULF3F B _ L
V| yeaAna 6.0~85 | 100]3} 3131 20| 4 15 0.150
15 = as

M %Q), FEse) AP F6l @ FAsY wwwlgo
NEe HgshA) ofustel, 2 vl geol
A ehge).

~
ope 2
2
2
o
Ho
2
Ir
of
0,
1o

1 285 15 - IRFgdsge] Fade

2. A 27 FRFAEFYY =

3. AR AR - AAZ BT FBEA

4. 4595 19 oogel 9 BolBFHeF AL

5. 494 27 - ARG g dwry YA F AL

6. AF9% 37 AHT L A 1= AFAAF AHE

7. 3QE5 15 - ATl AT B2 AFAAF AE

8. 2R84 27 kXA S w9 ASFAUFT ALE

9. FY4&F 3+ 5T 76‘—?‘13—? A&

10. 4R ARA : 209 GG BHE FA ol Hx

422 2332 AFA 93 A7az

(0 A=
Bootol A MAG AFAE AN AFAZS FU% FES WS

Aejolh AGAeliE A EFE FTANE BAM AFARR F9

58]
R

1
Beeerol B ASolE ARAT BRsel wAL we FFTR FF

v},

,50,



BT ARAe 494 udedwd A% FEE wets] A%

o

of 97t AE AHNE FRAFAA] ARFASAR AzAH 2
W fEwstE 2480

2ok g Dl ool F 38mel A9t R 17
o} 03A1%E Waly] AlRte vy 6~9A17 HFEAIL, 17Y 12417 F-H
c12)7) AR 12 AR A ] AlzboE Gk Table 4239 2, 2
8 S1gEi Fig. 4213 2tk 23 2AF AlelE DAa ddiel F

3t A-$7F WA, 229 03A1%E ez AR ule 2l 94 Hel

sl
o
rE

AEEon 124 o] EHEE MAM3 17| ARt 2xkEARAIL] AIRY

e geeE @ ke sl cref i Table 4.2.49) Fig. 4229 2t
32 A} A Dol s Aol = F 295me] A9 WH L, 109 54173
Rom 154 ﬁﬂ<441/ﬂﬂﬁﬁﬂ:3ﬂi4ﬂﬂ A ZF

o zpseer 9 kg wsl 1y = Table 4257 Fig. 4.2.3% .

Table 4.2.3 Variation of rainfall(1st)
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Fig. 4.2.1 Variation of rainfall event(1st)

Table 4.2.4 Variation of rainfall(2nd)

\\\\A] LI 2 3 4 5 6 7 8 9 |10} 11 |12 |13 ({14 | 15 | _
3
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3722 - - 7 - - 8 - - 13 - - 3 - - 0 |31
S R LEES
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§)
4
2
1 3 5 7 9 11 13 15 17
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Fig. 4.2.2 Variation of rainfall event(2nd).
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Table 4.2.5 Variation of rainfall(3rd)

4 5 6 7 8 9 (1011|1213 {14 |15 |16 | 17 | 18 | 19
s AL -
aR
\ (mm)
4/10 15 1 0 6 8 6 35|05 05| 1 1 0 0 0 05| 0 295
A5 s AR
14
12
m
{ 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Al2H(hr)
Fig. 4.2.3 Variation of rainfall event(3rd)
(2) +2574
1) 1aFz=AL
12} 2AH2005. 3. 1DA ZAFA o] dutas 9 dgdi w42

i} Table 4.2.6, Table 4.2.7¢} Fig. 4243} 2t}

_53._



Table 4.2.6 Result of water Quality analysis(1st)

4 &
B
e DO [COD| TSS | VSS | 42 DO [COD!| TSS | Vss
Al ZE pH pH
(T) (mg/ £) () (mg/ £)
13:00 | 9.49 | 6.80 |11.85| 19.9 | 18.50 | 13.25 52 | 561 | 317
14:00 |1048| 6.82 |11.17| 11.4 | 641 | 1.79 68 | 421 | 053
15:00 |10.30] 6.82 [11.07| 45 | 425 | 1.25 73 | 457 | 057
15:30 1028 | 6.84 [11.02| 66 | 618 | 2.94 64 | 4.00 | 0.24
16:00 [1034| 6.89 [11.02| 74 | 696 | 2.90 50 | 3.61 | 028
16:30 1022 | 691 |1097! 40 | 3.75 | 1.50 73 | 378 | 044
17:00 [10.14| 6.93 [1090| 35 | 3.28 | 0.30 - - -
17:30  |10.06| 6.92 [1088| - | 484 | 0.32 - - -
Table 4.2.7 Result of nutrient analysis(1st)
< &
a5
NH,;"-N|NO»,-N|NOs-N| DIN" [PO,*-P|NH,"-N|NO-N|NOs-N| DIN" |PO;s>-P
A 7
(mg/ £) (mg/ )
13:00 | 0013 | 0011 | 2494 | 2518 | 0010 | 0.084 | 0.016 | 2518 | 2.618 | 0.010
14:00 | 0330 | 0.014 | 2.498 | 2.842 | 0.005 | 0.049 | 0.012 | 2501 | 2.562 | 0.005
15:00 | 0.140 | 0.008 | 2.504 | 2.652 | 0.005 | 0.050 | 0.014 | 2513 | 2.577 | 0.005
1530 | 1167 | 0.009 | 2525 | 3.701 | 0.005 | 0.379 | 0.009 | 2540 | 2579 | 0.008
16:00 | 0220 | 0.009 | 2.547 | 2.756 | 0.008 | 0.030 | 0.012 | 2574 | 2.965 | 0.003
1630 | 0.809 | 0.006 | 2.564 | 1.379 | 0.008 | 0.255 | 0.006 | 2.550 | 2.811 | 0.005
17:00 | 0.124 | 0.005 | 2.595 | 2.724 | 0.008 - - - - -
17:30 | 0217 | 0.006 | 2.594 | 2.817 | 0.010 . - - - -

* DIN = NH;-N + NO,-N + NO;-N
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23 2AH2005. 3. 2204 EARAAAGe] A B AFAF #HA

#}3= Table 4.2.8, Table 4293 Fig. 4259 #t}.

Table 4.2.8 Result of water Quality analysis(2nd)

(s} e] O =
.~ 4 =
e DO |COD| TSS | VSS | 4= DO |COD| TSS | VSS
Az | PH ] P
() (mg/ 2) (C) (ma/ ¢)

9:00 831 | 8.88 |10.31| 7.1 930 | 6.74 79 | 2297 | 6.76
10:00 921 | 713 |10.62| 7.2 |10.26| 6.67 6.4 | 16.10 | 10.95
11:00 949 | 7.05 |10.66| 9.1 |23.00{ 16.00 59 4.16 1.82
12:00 968 | 7.01 |1066| 46 | 260 | 0.26 54 328 | 119
13:00 1001 7.04 11063 | 48 | 528 | 3.06 4.8 447 2.11
14:00 1039 | 6.98 |1064| 26 | 4.67 | 2.44 3.2 3.43 1.32
15:00 10.65| 7.00 {1047 | 2.8 | 433 | 2.00 3.1 324 | 0.29
16:00 10.71| 696 |1053| 2.2 | 3.06 | 0.83 2.6 2.75 0.50

_57_



Table 4.2.9 Result of nutrient analysis(2nd)

9 %4 %%
NH;'N|NO,-N|NO;-N| DIN" [PO;*-P[NH,-N[NO,-N|NO;-N| DIN" [PO,*-P
e (ne/ £) (ne/ £)

9:00 0318 | 0009 | 2569 | 289 | 0.012 | 0334 | 0.015 | 2556 | 2.904 | 0.007

10:00 0.025 | 0.009 | 2561 | 2595 | 0.010 | 0.049 | 0.012 | 2566 | 2.627 | 0.008

11:00 0.358 | 0.009 | 2.555 | 2.922 | 0.008 | 0.493 | 0.010 | 2502 | 2.579 | 0.010

12:00 0.096 | 0.006 | 2.557 | 2.660 | 0.010 | 0.067 | 0.009 | 2.547 | 3.049 | 0.022

13:00 0.276 | 0.006 | 2528 | 2.811 | 0.010 | 0.179 | 0.010 | 2.539 | 3.621 | 0.008

14:00 0.015 | 0.007 | 2476 {2.497 | 0.010 | 0.073 | 0.007 | 2.541 | 2.728 | 0.010

15:00 0.082 | 0.005 | 2.558 | 2.645 | 0.008 | 0.072 | 0.006 | 2.506 | 2.584 | 0.008

16:00 0.082 | 0.006 | 2.506 | 2.594 | 0.010 | 0.038 | 0.006 | 2.513 | 2.558 | 0.010

* DIN = NH,-N + NO>-N + NOs-N
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Fig. 4.2.5 Variation of Organic matters and Nutrient concentration(2nd)
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3) 3a =AY

32} ZAH2005. 41004 ZAFHAA o) dwkaE 8 JFdF w4 A
7} Table 4.2.10, Table 42117} Fig. 4262}
Table 4.2.10 Result of water Quality analysis(3rd)
4 TE
e
T DO [COD| TSS | VSS | & DO |COD| TSS | VS5
QK pH pH
() (me/ £) () (mg/ £)
13:00 |12.91| 756 |1031] 74 | 725 | 475 [13.59| 737 | 924 | 10.6 | 3.33 | 2.56
14:00 1242|729 {1050} 69 | 506 | 3.04 {1335 7.20 | 9.40 | 10.0 | 235 | 1.88
15:00 |1234] 7.32 |1040| 61 | 583 | 444 [13.23]724 | 944 | 93 | 194 | 1.39

Table 4.2.11 Result of nutrient analysis(3rd)

4 #2
92
NH4+—N|N02'—N'N03'—N| DIN \POS“—P NH{—N‘NO:'—NINO,{—NI DIN lPOf'-P
Az
! (ns/ ©) (me/ €)
1300 | 0026 | 0003 | 2512 | 2.541 | 0.005 | 0.087 | 0.010 | 2512 | 2.610 | 0.005
1400 | 0.045 | 0.003 | 2.465 | 2.513 | 0.006 | 0.041 | 0.009 | 2444 | 2.494 | 0.005
1500 | 0027 | 0.003 | 2504 | 2.533 | 0.006 | 0.099 | 0,009 | 2.583 | 2.691 | 0.003

* DIN = NHy-N + NO>-N + NO;-N
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Fig. 4.2.7 Variation of runoff volume(1st)

Table 4.2.12 Runoff volume(lst)

A Zk S (m’/hr)
13:00 157.68
14:00 161.64
15:00 127.15
15:30 108.54
16:00 86.40
16:30 61.56
17:00 49.75
17:30 31.32
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Fig. 4.2.8 Variation of runoff volume(2nd)

Table 4.2.13 Runoff volume(2nd)

Ak % (m’/hr)
9:00 1521
10:00 2011
11:00 193.1
12:00 1724
13:00 160.0
14:00 120.7
15:00 97.8
16:00 79.2

Table 4.2.14 Runoff volume(3rd)

A7t f 2Hm'/hn)
13:00 52.5
14:00 30.1
15:00 9.7
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Table 4.2.15 Loading and removal Efficiency(1st)

Y=
=]

N
" cop | Tss | vss |V |No;-N|NOS-N| DIN' |POSP

kG N
13:00 3.138 2917 2.089 0.002 0.002 0.393 0.397 0.002
14:00 1.838 1.036 0.290 0.053 0.002 0.404 0.459 0.001
15:00 0.572 0.540 0.159 0.018 0.001 0.318 0.002 0.001
a9l 15:30 0.176 0.670 0.319 0.127 0.001 0.274 0.402 0.001
(ke/br) 16:00 0.639 0.601 0.250 0.019 0.001 0.220 0.002 0.001
16:30 0.246 0.231 0.031 0.050 0.000 0.158 0.208 0.001
17:00 0.323 0.163 0.015 0.006 0.000 0.129 0.136 0.000
17:30 0.000 0.152 0.010 0.007 0.000 0.081 0.088 0.000
LA 7.473 6.310 3.164 0.282 0.008 1.978 1.694 0.006
13:00 0.814 0.885 0.500 0.013 0.003 0.397 0.413 0.002
14:00 1.103 0.681 0.085 0.008 0.002 0.404 0.414 0.001
15:00 0.933 0.581 0.073 0.006 0.002 0.320 0.328 0.001
o A 15:30 0.041 0.434 0.026 0.041 0.001 0.276 0.318 0.001
e ﬂm;oo 0.003 0312 0.024 0.003 0.001 0.222 0.226 0.000
(kg/hr) 16:30 0.447 0.233 0.027 0.016 0.000 0.157 0173 0.000
17:00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
777/17:30 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
A 3.341 3125 0.735 0.087 0.008 1.776 1.872 0.005
13:00 74.06 69.68 76.07| -560.00|  -16.67 -0.97 397 0.00
14:00 39.99 3432 70.68 85.01 20.00 -0.12 9.85 0.00
15:00 -63.06 -7.53 5429 26875 -72.73 035 -16300 0.00
SEdy 1530 7670, 3517 92.00 97.44 7.69 0.61 209! -66.67
a8 16:00 99.50 4813 90.42| -1607.69 7273.08 -1.07]  -11200 60.00
(%) 16:30 -81.70 -0.80 11.12 68.46 0.00 0.57 16.81 40.00
17:00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
. 17:30 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
b e 55.3 2237 4932) 27319 1435 -0.32 -10.5 417
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Table 4.2.16 Loading and removal Efficiency(2st)

o2t

=

+
cop | Tss | vss | |NOyN|NO:-N| DIN' [POSP

A2k N
9:00 1.080 1.415 1.026 0.048 0.001 0.379 0.440 0.002
10:00 1.444 4.620 1.341 0.005 0.002 0.502 0.522 0.002
11:00 1.757 1.981 3.090 0.069 0.002 0.484 0.564 0.002
o0 12:00 0.801 2.775 0.045 0.017 0.001 0.435 0.458 0.002
(kg/hr) 13:00 0.763 3.681 0.489 0.044 0.001 0.408 0.450 0.002
14:00 0.313 0.502 0.295 0.002 0.001 0.309 0.302 0.001
15:00 0.273 0.254 0.196 0.008 0.000 0.254 0.259 0.001
16:00 0.174 0.260 0.066 0.006 0.001 0.205 0.199 0.001
A 6.604| 15486 6.547 0.199 0.009 2.976 3.194 0.011
9:00 1.200 0.803 1.028 0.152 0.002 0.389 0.442 0.001
10:00 1.285 0.900 2201 0.201 0.002 0.516 0.528 0.002
11:00 1.134 0.901 0351 0.095 0.002 0.483 0.580 0.002
o = | 12:00 0.924 0.590 0.206 0.012 0.002 0.439 0.452 0.004
e 13:00 0.769 0.694 0.337 0.029 0.002 0.406 0.421 0.001
(ks/hr)r 14:00 0.384 0.391 0.159 0.009 0.001 0.307 0.316 0.001
1500 0.307 0.299 0.029 0.098 0.001 0.245 0.253 0.001
16:00 0.205 0218 0.040 0.079 0.001 0.199 0.202 0.001
A 6.209 4.794 4.350 0.675 0.012 2.984 3194 0.012
9:00 -11.14 43.26 019  -2167]  -61.54 247 05 42.86
10:00 11.02 8053  -6418] 39200 3077 2.73 11 16.67
11:00 3546 54.50 88.64 3770 -16.67 0.09 2.8)  -20.00
Akt 12:00 -15.32 7875 -359.76 204 4444 -0.87 1.3 -116.67
ag | 1300 08 81.16 31.10 341 -55.56 0.32 6.4 16.67
(%) 14:00 -22.90 2215 4617 -350 0.00 0.89 4.6 0.00
15:00 -12.77 -i_7.f>4 85.30 -1125| 2857 3.44 23 0.00
- .16:00 18.02 16.25 40.00 -1217 0.00 313 -15 0.00
A 5.98 4487, -1662 239 -29.69 0.22] 0 -7.56
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27 AN 7b %R, A7

:(o

421637 2tk rEd zb 385 F fARsES COD 6.604Kg, TSS
15.486Kg, DIN 0.199Kg, 123 PO4’ -P 0011Kgeld ¥, & FEFot&d
COD 6.209Kg, TSS 4.794Kg, DIN 3.194Kg =2 i PO4’ -P 0012Kg 22
ZAME AT AR aee] 4$s 1349 fAe A3aE B

3) 3p2A}
3R ZARAl ZF EEdE 0 A7 f]) - 7 F Rt A E &S Table
42173 o akE® 24 &85 F FYFobES COD 0663Kg, TSS
0589Kg, DIN 0.233Kg, 183 PO4* -P 0001Kgolla, & fr&Hst&de
COD 1570Kg, TSS 1.443Kg, DIN 0.706Kg 113 PO4* -P 0.001Kg o &

wabwlglch AzbEge] A9E 1 238 FAR A%E B

Table 4.2.17 Loading and removal Efficiency(3rd)

oot

}E
COD | TSS | VSS |NH,“N|NO,-N|NO;-N| DIN" |POs*-P

[ 13:00 0.388 0.381 0.249 0.001 0.000 0.132 0.133 0.000

£ 14:00 0.206 0.152 0.091 0.001 0.000 0.074 0.076 0.000

(kg/hr)| 15:00 0059 | 0056 | 0043 | 0000 | 0000 | 0024 | 0024 | 0000

SHA 0.653 0.589 0.384 0.003 0.000 0.230 0.233 0.001

13:00 0.175 0175 0.135 0.005 0.001 0.132 0.137 0.000

r &= 14:00 0.071 0.071 0.057 0.001 0.000 0.073 0.075 0.000

(kg/hr)| 15:00 0.019 0.019 0.013 0.001 0.000 0.025 0.026 0.000

sk 1.570 1.443 0.972 0.013 0.001 0.691 0.705 0.001

_] 13:00 54.84 54.02 46.02 | -239.13 | -200.00 -0.03 2.71 0.00

}j E 14:00 Y | 5353 38.04 7. wo -220.00 0.87 0.73 25.00
?;1;7 15:00 68.15 66.67 68.75 | -270. zn -255:56 -3.15 -6.23 50.00
kA 62.90 58.07 50.94 [ -167.49 | -225.19 -0.77 ‘ 2,73 25.00
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