SARM I =R A A)23W (F33) 155~164, 2020

Journal of Environmental Analysis, Health and Toxicology

DOI: https://doi.org/10.36278/jeaht.23.3.155

A=
M= o x| o= o= =
[HdS 78 A51H RIVIEER 7E SM
2NS - xS - MRS - LI - M
2R BPEIAATL

Characteristics of Organic Matters in Small Streams into the Daecheong
Reservoir

Sang-Wook Kim, Yoon-Hae Cho, Min-Hee Chae’, Gi-Beom KiL, and Kwang-Seol Seok

Geum-River Environment Research Center, National Institute of Environmental Research

Received March 17, 2020 / Revised September 18, 2020 / Accepted September 24, 2020

While BODj; has been improved in Korea's major rivers and reservoirs over the last 10 years, COD,y, is still
on the rise. The purpose of this study was to investigate the leakage characteristics of refractory organic oatter
(ROM) in Juwon stream and Pumgok stream flowing into Daecheong Reservoir, the most important drinking
water source of Geum River basin. ROM was extracted with hydrophilic (Hi) and hydrophobic (Ho) organics
using the XAD resin method. XAD analysis showed that hydrophobic ratios were 52.1-77.1 % and 52.7-97.1
% of dissolved organic carbon (DOC), respectively, in the Juwon and Pumgok streams. Hydrophobic organic
matters were classified as humic substances originating from forest areas upstream of the watershed. In addi-
tion, the Ho/Hi ratio increased during the rainfall period (seven—nine months) and decreased during the non-
rain period, and the Ho component, including hydrophobic acid (HoA) during rainfall, was the main com-
ponent flowing into Daecheong Reservoir through the runoff. Total organic carbon (TOC) and COD showed
a strong positive correlation between organics to confirm the association between ROMs. The results of this
study confirmed the characteristics and background concentrations of the ROMs of some tributaries into the
Daecheong Reservoir. In the future, continuous investigation and research will be needed to manage the natural
organic matter of the main stream of Geum-river, including Daecheong Reservoir.
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Fig. 1. Study area of Juwon and Pumgok stream in Daechung
Reservoir.
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Table 2. Water quality of Daechung Reservoir(2006-2016)

Y CD ME
ear
BOD (mg/L) COD (mg/L) BOD (mg/L) COD (mg/L)
2006 1.1 33 1.0 32
2007 1.0 3.1 1.0 2.8
2008 1.0 3.5 1.1 2.9
2009 1.0 3.8 1.1 3.1
2010 1.0 3.8 1.1 33
2011 1.1 3.9 1.2 32
2012 1.0 4.7 1.3 3.1
2013 1.0 4.1 1.2 33
2014 1.0 4.0 1.2 3.0
2015 1.0 3.8 1.5 3.5
2016 1.0 4.2 1.8 3.8
Avg. 1.0+£0.04 3.840.4 1.2+0.2 3.2+0.3
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Table 3. Monthly variations of DOC concentrations (mg/L)
JU D PU PD
Feb 0.5 1.1 0.3 0.8
Mar 0.7 1.3 0.4 0.9
Apr 1.0 1.8 0.9 22
May 0.9 1.8 0.3 3.3
Jun 1.2 2.3 0.4 3.0
Jul 1.1 22 0.5 2.6
Aug 0.8 24 0.4 2.1
Sep 2.7 32 1.1 3.4
Oct 1.8 2.1 1.7 3.7
Nov 0.6 1.3 0.4 0.6
Dec 0.6 1.0 0.3 0.6
Max 2.7 32 1.7 3.7
Min 0.5 1.0 0.3 0.6

Ave 1.1+0.6 1.9+0.6 0.6+0.5 2.1£1.2
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Fig. 5. Fluorescence excitation-emission matrix (EEM) of streams and lake DOM. (JU: Juwon upstream, JD: Juwon
downstream, PU: Pumgok upstream, PD: Pumgok downstream, CD: Chudong, ME: Munui)

Table 4. Fluorescence EEM properties and associated wavelength ranges based on literature review

Fluorescence properties ex/em. wavelength (nm) References
Protein-like 275/350 Baker(2001)
Fulvic-like 320-340/410-430 Baker(2001)
Humic-like 370-390/460-480 Baker(2001)
Terrestrial humic-like 450/500-520 Albert and Takacs(2004)
FA718] HE F2 2o 47191 74 o] A 3.5. dEEMzEn
sHow FOa GRAZL Srhele Aow BF AT EIAC AARY f/1E BEARES
3Tk ol T4 W] nAES] JFS Wol wob A3t SPSS(ver.18) FAZEIHE o]gsle] FHAAE &

Hom #9 shdahs the e vells sle= Al Asisith(Table 5 3 Fig 6). 5039 TOCSH COD2
EA2)= AAAGTE 0.882~0.943(p < 0.0)E VFER}L F50S
TOCS} CODOIA 0.882~0.953(p <0.01)2 2 yEl}

Table 5. Pearson correlation coefficients for water quality (upstream: right gray, downstream: left white)

Statistics COD BOD TOC DOC POC
COD 795" 882" 812" 310"
Juwon BOD 621" 839" 797 0.192
Stream TOC 943" 462" 972" 0.135
DOC 933" 465" 991" -0.101
POC 632" 0.268 668" 560"
Statistics COD BOD TOC DOC POC
COD 374" 882" 875" 0.256
Pumgok BOD 7207 333" 347 0.022
Stream TOC 953" 5217 982" 337"
DOC 947" 514" 997" 0.151
POC 494" 313" 489" 416™

*p-value < 0.05 (two-tailed test), **p-value <0.01(two-tailed test)
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