& B BEHSEES L
Kor. J. Env. Hlth., Soc.
Vol. 12, No, 2, 27~37, 1986

HINEUKR 2] 28K 2 BRRE ) B3 AR

FEIE

- F AL AR

AERER REXER BRAREH

A Study on Nitrogen and Phosphorus Concentration in
Chung Ju Intake Reservoir

Yeoung Shin Lee - Hong Keun Lee

School of Public Health, Seoul National University

Abstract

This study was carried out to investigate inflow stream of Chungju intake reservoir and in

catchment area, run-off loading amount, distribution of Nitrogen and phosphorus, N/P ratio,

correlationship between T-N and chlorophyll a, correlationship between T—P and chlorophyll a,

and study of trophic state.

Field survey was carried out from June to August, 1985, for the purpose of finding out the

nitrogen and phosphorus concentration in Chungju intake reservoir.

I.

)-8
3

—~fe 2 BRRY EF #o HRE
& ¥R (point source) ) JEBTE gl (Non
point source)e 2 [E43ch EHEPFES i
KE HRASE XMl —EL Bl A =
= EEERK, SMMEETK 9 WAKEola,
G RIE-S WA TAEERC v M
ol A4 BEHE = Hiikolvhy &, M,
HES LHFAERAdA HUEE HERA
EHEY EH, gme Hity, wmHLeal, B
By, @Ry BRK, KREN, AT

B Aad =R #e
SR

ole qk FHEEM L =HE B Kool M
Kyt BrkER AR W EERRST EH
FEFo dmvokt ZEHE Ko gole
FEKH RAHE BEANA AKdo BE
BFEE BTN #38 dRvot %
= WEEEBEGT WEE WHREAA HE
fEl-& Bigsirls jbek®

B oS BEREe SLAEERA O HK
voRTkiet 2e EHKES 4E#He 3
- EE BEe kv

EE B moo) &K

FEMEREo 2

WA=

— 27 —



BEERL HHElel EolAH IT EXE
ito B #BKE LtikFes FAY
Well£ LKEEE WEEE AAAHA B
Bt E o THM(Trihalomethanes) o] g4
MBS b Rast o g ZEe)
#e Kipol stz YAE B KE B
¥t %Ashen BEES doev

A RE HRAAE KEH — &M
Bk BEEe BKEs RAXIIE HK
o2 HRE ERANR 4 XKE: BE
ek o] BRERKRE M RAEY &
*® -4 WpEet Chlorophyll a @pgrele] 4§
Mre Aviuz, NPE A4zt HEER
ke RAERHEL FAotue, TSI (Tro-
phic State Index) & FIF3d9 RPAES
BERL REE FEINRE AL £ #HE

o] Bmez g
A BEARE BENRAE 9 BEX)I
KEEES EHEC HILE BT EBE
X2 Ego sz 4™

. AEHRR Y BEHZE

1. REHR

A BEREY HRPEES  EMIKE o]
A KEY GR| BWAEI o Kk
of WY MmEEoR BEWEE Fig 13
e,

HEBKZY Bdtshol & BMNIUKE ) 1
Btz o #WkEe KEEEL BELS
£ #kgel® 2 KE#e HKE 5.2
km?o|ct, WEMAMLS MBEES 338km?

Muneuy Bridge

Gu Bong Mountain

Dae Cheong Dam

inflow stream | ® S;~S;
* S1~S3

[e] L1~L5

sitel concurrent

in lake

ChungJu Intake Tower

500 1500
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Table 1. Status of pollutant sources in catchment Area

AN Polé%t;rncte population land use (km?) live stock (number)
ers . . ! .
Area (person) dry field paddy field forest land cattle swine  poultry
I 1,878 1.32 2.3 10.3 904 110 2,050
II - 0.01 0.02 0.4 50 - -
11 389 0.03 0.03 08 . 78 - 1,920
v 1,835 0.51 0.58 1.8 208 163 -
A 259 0.34 0.47 9.1 100 - -
others 258 0.5 0.32 3.5 66 - 7
Total 4,617 2.71 3.72 25.8 1,406 273 3,977

source; ChunglJu City, “Annual report of Chungju city”, 1985
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Table 2. Flow rate of tributaries and results of water quality analysis

Item Flow rate Water Ouality (mg/1)
site \_period (m? /day) NH;3-N NO;-N  NO;3-N T-N T-P
1st 3684.6 0.183 0.005 0.469 0.657 0.084
2nd 105840.0 0.281 0.067 0.155 1.503 0.303
S 3rd 46553.1 0.230 0.005 0.183 0.418 0.382
Average 52026.0 0.230 0.030 0.269 0.860 0.260
Ist - - - - - -
2nd 4447.2 0.161 0.001 0.692 0.854 0.531
S2 3rd 1140.5 0.330 0.005 0.337 0.672 0.070
Average 2644.0 0.250 0.003 0.515 0.763 0.300
Ist 1188.0 5.421 0.003 0.198 5652 2.608
S 2nd 3594.0 5.150 0.276 1.227 6.653 0.483
3 3rd 1544.4 5.65 0.007 0.115 5.772 0.396
. Average 2109.0 5.410 0.095 0.51v 6.030 1.160
1st 2385 0.185 0.005 0.468 0.658 0.102
2nd 18294.5 0.402 0.051 1.258 1.709 0.172
S4 344 10537.6 | 0670 0.016 0.493 1.179 0.113
Average 9690.0 0.419 0.024 0.739 1.182 0.130
1st 324.0 0.232 0.016 0.921 1.169 0.110
2nd 26802.5 0.212 0.013 1.256 1.481 0.069
Ss 3rd 26305.9 0.430 0.004 0.726 1.160 0.058
Average 17811.0 0.291 0.011 0.968 1.270 0.079
Table 3. Lake surface water quality
Item Water Quality (mg/D) Chorophyll-a | secchi
H . 3 .
site ™\ Period NH3-N NO;-N NO3-N TN T-p | (mg/m®) |disk(m)
Ist 0.204 0.010 0.624 0.838 0.084 2.7 3.40
g* 2nd 0.151 0.013 0.708 0.872 0.040 24.6 2.00
1
3rd 0.180 0.024 0.828 1.032 0.083 21.9 1.90
Average 0.178 0.016 0.720 0.914 0.069 16.4 2.40
1st 0223  0.010 0.637 0.870 0.084 49 | 200
. 2nd 0.112 0.013 0.635 0.760 0.048 18.1 1.95
S2 3rd 0.200 0.024 0.652 0876 0.081 22.2 1.90
Average 0.178 0.016 0.641 0.835 0.071 15.1 195
Ist 0.205 0.010 0.418 0.633 0.059 8.5 1.70
. 2nd 0.153 0.013 1.184 1.350 0.124 25.3 1.80
S3 3rd 0.320 0.024 0.578 0,922 0.083 27.6 L.70
| Average | 0.226 0.016 0.727 0.969 0.089 20.5 1.70




1st 0.176 0.010 0.578 0.764 0.063 13.8 0.90

* 2nd 0.171 0.014 0.606 0.791 0.042 25.0 1.70
S4 3rd 0.310 0.025 0.500 0.835 0.086 29,2 1.80
Average 0.219 0.016 0.561 0.796 0.064 22.7 150

Ist 0.302 0.010 0.549 0.861 0.073 115 1.00

. 2nd 0.241 0.014 0.621 0.876 0.063 24.9 L70
Ss 3rd 0.250 0.025 0.652 0.937 0.120 26.7 1.80
Average 0.264 0.016 0.607 0.891 0.085 21.0 L.50

Ist 0.275 0.010 0.498 0.783 0.052 4.8 2.20

2nd 0.231 0.013 0.751 0.995 0.123 8.4 2.20

Ly 3rd 0.810 0.024 0.666 1510 0.178 28.8 1.90
Average 0.439 0.016 0.638 1.096 0.118 14.0 2.10

Ist 0.314 0.010 0.619 0.943 0.078 6.2 2.10

2nd 0.152 0.013 0.563 0.728 0.048 29.9 1.90

L, 3rd 0.510 0.024 0.863 1.397 0.094 24.6 1.90
Average 0.325 0.016 0.682 1.023 0.073 20.2 2.00

Ist 0.168 0.010 0.635 0.813 0.087 3.7 2.90

2nd 0.203 0.016 0.659 0.878 0.067 5.7 3.00

Ly 3rd 0.580 0.023 0.819 1.340 0.135 26.3 190
Average 0.317 0.016 0.704 1010 0.096 1.7 2.60

ist 0.142 0.010 0.650 0.802 0.033 2.1 2.90

2nd 0.202 0.014 0.650 0.866 0.062 5.4 3.90

Ls 3rd 0.400 0.023 0.721 1144 0.083 28.6 1.90
Average 0.248 0.016 0.674 0.938 0.059 12.0 2.90

Ist 0.165 0.010 0.722 0.897 0.033 2.8 3.00

2nd 0.191 0.016 0.707 0.914 0.051 6.8 3.20

Ls 3rd 0.310 0.024 0.811 1.145 0.076 22.9 210
Average | 0222 0.017 0.747 0.986 0.053 10.8 2.80
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Table 4. Run-off pollutants loading amount in inflow stream

K\\\ Item Run-off Pollutants Run-off Pollutants
Total-N (mg/l) Total-P (mg/1) loading amount of loading amount of
Site Period \\\J T-N (kg/day) T-P (kg/day)

1st 0.66 0.08 2.4 3.9

s, 2nd 1.50 0.30 159.1 32,0
| 3rd 0.42 0.38 19.5 17.8
Average 0.86 0.26 44.7 13.5

1st - - - -

2nd 0.85 0.53 3.5 2.2

S2 3rd 0.67 0.07 0.8 0.1
Average 0.76 0.30 2.1 0.8

Ist 5.65 2.61 6.7 3.1

| 2nd 6.65 0.48 23.9 17

S5 3n 5.77 0.39 8.9 0.6
| Average 6.03 L16 12.7 2.4
! Ist 0.66 0.10 0.2 0.02

| 2nd 171 0.17 31.2 3.1

Sa 3rd 118 0.11 12.4 1.2
. Average 118 0.13 1.4 L3
Ist 117 0.11 0.4 0.04

| 2nd 1.48 0.07 39.6 1.8

Ss | 3ud 116 0.06 305 L5
i Average 127 0.08 22.6 L4
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Fig. 2. Distribution of Nitrogen and phosphorus

Table 5. N/P in sampling site

Item N/P
Period SStel 5 g, s, s, S$s L L Ly Ly L
st 10.0 10.4 10.7 12.1 11.8 15.1 12.1 9.3 24.3 27.2
2nd 2L.8 15.8 10.9 18.8 13.9 8.1 15.2 13.1 13.9 17.9
3rd 12.4 10.8 111 9.7 7.9 85 14.9 9.9 13.8 15.1
Average 13.2 1.8 10.9 12.4 10.5 9.3 14.0 1.2 15.9 18.6
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Fig. 3. Relationship between T-N and chlorophyll a, Relationship between T-P and chlorophyll a.
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Table 6, Carlson’s Trophic State Index

Secchi Disk Surface Surface
TSI | Depth (m)Phosphorus chiorophyll
(mg/m?®)  (mg/m®)
0 64 0.75 0.04
10 32 15 0.12
20 16 3 0.34
30 8 6 0.94
40 4 12 0.61
50 2 24 7.23
60 1 48 20
70 0.5 96 555
80 0.25 192 154
90 0.125 384 426
100 0.0625 768 1180
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Table 7. Carlson’s TSI value Lake

eri;d‘ltem TSI(SD) TSKChl) TSI(TP)
Ist 49 48 64
2nd 48 59 65
3rd 51 63 81
Average 49 57 70
 Trophic | meso MmO putrophic
State trophic trophic
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