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An Evaluation of Aquatic Environment in the Okchon Stream-Embayment Watershed,
Korea. Shin, Jae-Ki*, Dong-Sup Kim?, Hye-Keun Lee?!, Sung-Jin Maeng! and Soon-Jin
Hwang (Department of Biological Systems Engineering, Konkuk University, Seoul 143-701,
Korea, 'Water Resources Research Institute, Korea Water Resources Corporation
(KOWACO), Taejon 305-390, Korea)

An investigation was conducted on the aquatic environment of the Okchon Stream
watershed six times from May to September 2002. The results of investigation
revealed that variation of environmental factors were quite significant for each
stream and reach, showing a significant difference between running water and
stagnant water. Aquatic nutrients were relatively low in the upstream, gradually
increasing as the influx of treated wastewater into the stream increased. This
suggests that the point source definitely affected the nutrient content of the stream.
In particular, the variations of SRP and NH,4 were very distinct in the watershed
compared to other nutrients. Thus, it can be considered as a major factor in evalua-
ting the effect of treated wastewater. Immediately after the influx of treated waste-
water, the average content of SRP rose to 919.3 ug P/I. This was a very effective level
in the watershed, suggesting that the percentage of the nutrients in the water was
controlled by the content of P. The constant supply of treated wastewater was found
to be a critical factor in triggering the increase in chl-a in the embayment of the
stream. With the proliferation of the blue-green algae, the content of chl-a ranged
234.5~1,692.2 ug/l. The maximum standing crops exceeded 1.0 x 108 cells/ml in August,
which was more than 200 times the level for red tide in the freshwater. This result
was well reflected in other environmental factors, with 100% of AFDM/TSS reflecting
the severity of water pollution by algae. Therefore, the reduction of P and N con-
tents in the treated wastewater is critical in improving the aquatic environment of
the stream as well as water quality management for the reservoir.

Key words : watershed, stream, embayment, water quality, eutrophication, nitrogen,
phosphorus, wastewater
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Table 1. Mean (£ SD) values of environmental factors in the main stream of the Okchon Stream Watershed during May to
September 2002. Numerics in parenthesis indicate maximum and minimum value, respectively

Okchon
Factors\Sampling streams Sohwa Kumchon Kumgu
Upper zone Lower zone  Embayment
Water temperature (°C) 22.0+3.0 20.7+3.4 21.7+43 23.3+3.1 23.0+3.4 27.7+2.8
P (25.7/15.6) (25.2/15.1)  (29.8/14.9) (26.9/17.7) (31.0/17.2) (30.1/23.1)
Dissolved oxygen (mg Oy/l) 10.0+1.0 9.3+1.3 10.5+1.2 10.4+1.6 9.5+2.3 15.2+5.4
ygen{mg S (12.0/8.3) (11.6/8.1)  (12.3/8.5) (13.1/8.9) (165/7.1)  (>20.0/9.1)
H 7.67+0.29 7.33+0.34 7.78+0.45 8.09+0.36 7.78+0.41 8.60+1.07
P (8.28/7.17) (7.75/6.75)  (9.12/7.35) (8.75/7.77) (9.17/7.35)  (10.04/7.67)
Conductivity (uS/cm) 246.0+30.4 114.8+12.1 2425+31.5 251.5+26.4 387.3+115.7 198.6+47.0
A\ (299.6/194.6) (126.7/98.5) (296.1/190.7) (277.3/219.9) (589.0/190.6) (270.2/143.0)
Total dissolveded solids (mg/l) 167.6+22.3 78.1+8.7 165.3+23.9 171.0+20.7 262.3+78.7 135.0+29.7
g (209.6/131.0) (87.9/66.1) (207.5/127.7) (192.9/146.4) (394.5/133.3) (181.0/100.2)
Turbidity (NTU) 3.48+1.66 0.77+0.65 5.58+3.98 7.01+4.63 552+3.78 64.02+91.94
y (7.22/0.57) (1.94/0.10)  (15.2/1.45)  (13.30/2.27) (12.78/0.52) (226.00/2.61)
Total suspended solids (mg/l) 5.24+2.2 1.1+14 7.4+6.6 9.2+4.7 9.2+6.6 54.7+£71.1
P 9 (10.0/1.0) (4.0/0.3) (29.0/1.3) (15.0/4.0) (30.5/1.3) (178.0/4.7)
Ash—free dry matter (mg/l) 36+1.1 1.0+1.0 3.8+1.3 42+1.2 6.4+5.5 46.7+74.3
y g (5.0/1.0) (3.0/0.3) (6.0/1.3) (6.0/2.5) (29.0/1.3) (178.0/4.3)

DO%: HAH ez fest e AFeldw, 77 3
o) SR 24% Frske e noh A, 2
A 9 F1Ae] DOX 8.1~12.3mg Ol 9] 0|9,
FF-E 9.9 mg 0J/10]31 T} (Table 1). ¥bdel, 233 A
oK1 §<)8hal} mlsstglont, shiolAE AHHe
2 Z7)she] FEslgiet. 8ol OK5ellA] 16.5mg O/,
OK79|A 17.1mg Oyle]gon, 693 99¢]= 20 mg
O./15 =731 H (Table 1). =20] ELol= B3l
2% D09 e} WHE HolL AL i 2%

279 Bl W Y Aoz B 5 sk =
3, OK2: D029 \ofz,ko] 7.5mg O/l (7.1~8.2 mg O/l
WN=A A AN 7P 2k, OK2g A9l stas
23407 WAL 1 olgelginh OKa: saAEl4rt
FAdEE Aoz nAYEe] B 2pge] gt X
o2 E 4 Ud" (A &, 2001). AH}H oz, OK7L
OK2ef| H]3l] DOZ} 2vll o] 3o} A - 372l & Abe]
£ nych

PHE DOS| 95 s fAsislm, A5, FA8
2 FFAe] JFZH)S 44 7.67(7.17~8.28),
7.33 (6.75~7.75) 2 7.78(7.35~9.12)0| 3t} A A
4 - 857rel Ahol7h Zlow], BFgke] 8.200191 %, )
Zhe 9o OK79llA] 10.049] %]} (Table 1).

ANAEEE A3A, AN 747
194.6~299.6 uS/cm, 98.5~126.7 uS/cm % 190.7 ~296.1
Welo)9lar, HFzke 77 246.0 uS/icm, 114.8
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pS/cm

uS/cm = 2425 uS/icm=E4 A3 e so1z FFA
KG37} =7 &9tal, FHHe] o2 e uls) ¢
ZHe Bt} (Table 1). S OK24A FA3A
7sle] OKe7HA: AfaldRet AssAY ¥l%s)
3, OK7T7HA] A4Hdos gragrel dAstgnt 53
ol A7 = x| FHarghS 387.3 pSleme] gl
OK29} OK76I4 A7IA=Ee] HF3k (49 247
506.8 uS/cm (400.0~584.0 uS/cm), 198.6 uS/cm (143.0
~270.2 uS/cm) ©] ¢l T} (Table 1).
TDSt % §2810 3 FHe Hzay
e WEs A AXsdet. ApAT 7
166.5 mg/le] g a, FAHAHL 78.1 mg/lZH
o A A FelA /b B e B (Table 1),
SRR AF OKLS M3tz F7AL 473 uls
oprpo] It} 857 TDSE B4
A 57t $-Y95HE BT (0K A 714 o} H77tol
344.8 mg/l (2] 9%k 390.5 mg/l)©] )1, OK3 ~OK6T-7+-
224.9 mg/le)gl o], 3} OK7oA] 135.0 mg/lZ 4
OK20l| B]3l] = = (60.8%).0.2 7+A3}9 T} (Table 1).
2% BEL MY, FAH, F7H 2 SAANA
7 27 0.57~7.22 NTU, 0.10~1.94 NTU, 1.45~
152 NTU & 0.52~226.0 NTU®|Q3, HF3< 27+
3.48 NTU, 0.77 NTU, 558 NTU % 25.5 NTUo¢|glc}+
(Table 1). Btx= 747} SHAANA AHHZ 2}o]7}
2e 2 kel WE Fx olg 2ok A ¥4
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TSS: TDSSE W) W wHEAL TS B}
v Amzd 4% s A6 Z3ch TSSE HE
o WEH A9 fAsIE, Ak, FAREE 3T

: ABRe 4

A LHANA ¥} nA) =D
skl 2 Apol7} 9191w, KG2E A 9T F
o HRe A4s Z7kshe e wolth A8
3 FHAe A7 (Es)el 47 52mgll (LO~100
mg/l), 1.1 mg/l (0.3~4.0mg/l)o]RQ 2, FTHI} SHHL
27} 7.4 mg/l (1.3~29.0 mg/l), 24.4 mg/l (1.3~178.0
mgl)elgl.or], ges) nhAX = Al7]e] wHE WE %
o] w9 Zlct}(Table 1). F7H-2 KGloA o 29.0
mg/l 3+ 10.8 mg/)E R, $HHL F 373l OK7
ol A Zd] 178.0 mg/l (BT 54.7 mg/l)L 7] =3}9]t}.
5% F-HEH (TSS) 5 AFDMe|| &3t {718 afe
AN H =7t 1L.omg/l2H 9 sHHA 7t
Z ke AEA, S 8 SHAH OKL~O0K2F-7te)
A B4 AFDME] #9)&= 1.0~7.3mg/le] 3L, B3k
3.3mg/le]gltl. AFDM-E& OK3el|A] 3kl 7.5
mg/l2 Z7}s}7] AlZFste] OK74|A] 46.7 mg/lZ o &
ZASAL, o] AN HeIge 178.0 mg/le] A}
(Table 1). 8% §ofoln Ff220] ot §7]%o|
AA SR 0§ A3, FAR, FFA, SHA A7 9
3ol A 7H7t 69.2%, 90.9%, 51.4%, 45.7% % 77.5%0)
3, ghelRel A FxFob SEgE Al7)els 100%E
71535tk AFDM2- <l91A <l wate] gAY 554
o] ool AL wo} sFe] AAFHoR FpF KU
o) ulge] Z74gE & 4 USiEh TSSsh AFDMS] 2
FEhE, A 27 K29 SN OKT S ¥
Ne 7129 e vlsk dElEs Qo)) ok
mrebA], OK7 2ol & 7182 2] Add Aoz
ZQse] AYAe 2Rel A $ALY Aoz B

2= 9l& Ao\t (AT} =, 2000).
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2.8% N, PH sig%d

DAL FE

SRR FelolA 4% FF7124 (TIN) 5 NH,, NOs
3 N0l s} el et 2 Abels mylw, He
A9 edapo] AelHolRek TINS A2, 244, 27
A R SHAe) OKLelA FFgke] 761.2pg NI T,
FFANA 832609 NIlo2 23 ¥9he B HE F2
=27 kst (Fig. 2A, E, I). ihlel SR 5 - 315
TR A sHeA 47t 85 oK A BT st
2,861.6 ug N/I (639.9~5,302.6 ug N/l H9) = Z=7}35141

, SR fEFelHA FFAE o] OK7eA] 604.6 pg N/I
A3k et (Fig. 21).
F71-4 5 NH.E TING Wg A5lst fARBE T,
NEA, A, 27 P SAHe] OK1olA HEgkol
62.6 ug N/1o] Itk NHs= OK206l| 4] 3F7ke] 2,105.3 g
N/l (46.7~4,494.6 ug N/l o)) 2 Z7}3ed 1, 8tz 2+
5 AFHoz ZFAEH (Fig. 2J). NOsx= NHi9b=
22 OK7S Al23 #9 shdelA 5= #Hel7l 503.8
~829.2 ug N/lo) gl 32, 72 675.7 ug N/IZH] A- 7
o] 2 ztol7} lTh (Fig. 2C, G, K). OK74|A] NOs7}
o2 A wls] oA vk A1 o] A o] ubu| A
A Sdo=m NHsh 3 5% 27 430 72
g Aadoz ogHASE Aoz Br NO= A3
AH, F74 2 SHAANA FF(E9) el 44
11.6 pug N/I (2.8~36.4 pug N/I), 37.9 pg N/I (10.0~82.6 g
N/) 2! 50.5ug N/ (8.1~290.2 ug N/ 24 2= A o]
o 90 shHel wlel 13~44u) AE w3oh (Fig.
2D, H, L). NO,= OK2~OK3-7tel|A] Abe) 2 o2 =gF
£u, o] T 7] T, AAts DA A
feyE TFHE £3 §7120 wer) pud »
g oz Bs 2ol sbsa Az 24,

iy

odolx 43 SRPe)
e ohe ol ulsl wg TS A

dere AR el AHAL AR} B 4 3
Aok AEH, SR, 740 2 SHHCAA SRP B =0

= 247} 0~71.8ug P/l, 0~24.8 ug P/l, 0~141.5 ug
I 2 0~1,065.8ug P/lo|g)ar, 7k 22 17.0 ug
P/, 8.7 ug P/l, 52.5 ug P/1 & 179.5 pg P/l1o] ¢} (Fig. 3A,
C, E). €33 #] SRP: OK27} HF7ke] 919.3 g P/l
2 o el 7 Zla, F TEEeE TS ¢
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Fig. 2. Spatial distribution of inorganic nitrogen concentration in the stream-reservoir system of the Okchon Stream
Watershed during May to September 2002. Vertical bars indicate standard deviation.
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Fig. 4. Spatial distribution of TIN/SRP and SRSi/SRP ratio in the stream-reservoir system of the Okchon Stream
Watershed during May to September 2002. Vertical bars indicate standard deviation.
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