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Abstract

In this study, we consider ability of self-purification for a rational water quality management. And we assess the risk of
Alkyl Benzene Sulfonic acid sodium salt(ABS) of harmful ingredients in Anseong Cheon watershed using QUAL2E model.
The observations and simulated results were fitted well for BOD and ABS, but even though the trend of DO concentration
change was well represented, the error between observation and simulation values was existed. We assessed the Risk
assessment by calculating Risk quotient(RQ) by Predicted Exposure Concentration(PEC) and Predicted No-Effect
Concentration(PNEC). Results of the impact of ABS on the self-purification of the river were Anseongcheon[0.0003(Bressan),
0.06(Criteria of Ministry of environment)], Jinwicheon[0.0002(Bressan), 0.04(Criteria of Ministry of environment). And result
of the impact of ABS on the Aquatic ecosystem of the river were Anseongcheon[0.0667(Bressan), 0.005(Criteria of Ministry
of environment)], Jinwicheon[0.1(Bressan), 0.0075(Criteria of Ministry of environment). All of these results were smaller than
the 1.0 which is the reference value suggested by Norification No.30 of the National Institute of Environment Research. So,
ABS did not affect a self-purification and aquatic ecosystem of the river. The method suggested in the study is a simple
one and can provide more information for harmful ingredients than criteria of Ministry of environment.
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Risk assessment for water quality of a river using QUAL2E model
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Risk assessment for water quality of a river using QUAL2E model
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Fig 1. A causal relationship between emission and effect of environmental toxicants
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2. Dose-Response assessment

Estimation of Dose-Fesponse relation using valid
existing dose-response inforrmation or toxicity test data

of animal

{17 Dwose-Fesponse assessment of noncarcinogen
{2} Dose-Fesponse assessiment of carcinogen

3. Exposure assessment

chemical

Exposure concentration estimation ofhumanbody and
receptors considerng exposure frommeasured
concentration and emission data of environment

- A method ofestimating the exposure concentraton of
{13 Direct concentration estimation of enviriormment

{23 Scenario estimation, like enwvironmentalmodel
{37 Use the ecological indicator about exposure

-

4. Risk characterization

Process of Hazardindex andrisk canbe appeared on
population and ecosystem by chemical exposure

Fig 2. A method of risk assessment
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Table 1. Anseong Cheon, Jinwi Cheon water quality
data in 2001 (Basic Plan for River Maintenance of
Anseong Choen Water System(Deviation),2002)

ltem DO BOD ABS
Point (ppm) (ppm) (ppm)
AS-1 8.97 3.42 0.031
AS-2 3.82 355 0.015
AS3 8.82 4.00 0.008
AS-4 7.93 6.03 0.023
AS-5 831 553 0.012
TW-1 8.24 492 0.009
JW-2 8.19 4.63 0.022
TW-3 8.14 4.9 0.012
TW-4 7.49 745 0.019
TW-5 7.86 655 0.021
JW-6 7.7 730 0.036
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Fig 6. A schematic diagram of Anseong Cheon and Jinwi

Anseong Cheon and Jinwi Cheon Cheon
Table 2. Result of Water quality simulation (Unit : ppm)
Item BOD DO ABS
Division Predictive |Observation| Standard Predictive |Observation| Standard Predictive |Observation| Standard
Point value value deviation value value deviation value value deviation
AS-1 3.44 342 0.01 8.82 8.97 0.11 0.03 0.031 0.001
Anseong AS-2 3.55 344 0.08 8.15 8.82 0.47 0.01 0.015 0.004
Cheon AS-3 4.00 3.76 0.17 8.22 8.82 0.42 0.01 0.008 0.001
AS-4 6.03 6.09 0.04 7.93 7.93 0.17 0.02 0.023 0.002
JW-1 4.76 4.92 0.11 8.56 8.24 0.16 0.01 0.009 0.001
Tinwi JW-2 4.74 4.63 0.08 8.54 8.19 0.18 0.01 0.022 0.009
JW-3 4.22 4.92 0.49 8.32 8.14 0.09 0.01 0.012 0.001
Cheon ™14 7.36 7.45 0.06 736 7.49 0.07 0.02 0.019 0.001
JW-5 6.50 6.55 0.04 8.10 7.86 0.12 0.02 0.021 0.001
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Table 3. The first step of Risk assessment — Assessment of the impact of ABS on the self-purification of the river

Bressan (1989) Ciriteria of Ministry of environment(2006)
Anseong PEC  _ 003 _ PEC  _ 003 _
Cheon ENEC 100 0.0003 < 1 ENEC 05 0.06 <1
Jinwi PEC  _ 002 _ PEC 002 _
Cheon PNEC T 100 0000z< NEC o5 Qo<
AafidHE 7] F WA A AgEgoR o3k o] Zar|7h A 4= ¢l DO IAGS 4 ppm= A
A1 ] 4] FEE T ABS =7t AN E Al stal Qo = (Table 4), o] H7FFAA ] 4=
oust JF= A S FIshH= Aotk w Aol i3k 47158 DO F% 4 ppm= A5}
S0 A T|E(US EPA, 1986)04= Aoz} At

Table 4. Water quality standard for salmonidae fish is uninhabitable (US EPA, 1986)

DO (ppm) Fish (early life stage) Fish (other life stage) Invertebrates
8.0 No impairment
6.5 No impairment
6.0 No impairment
55 Slight impairment
5.0 Moderate impairment Slight impairment Some impairment
4.5 Severe impairment
4.0 Acute mortality Moderate impairment Acute mortality
35 Severe impairment
3.0 Acute mortality

QUAL2EZ &3t AxE A HEH Table 29
Predictive valuegkoll A M3, Z91H H+F DO/] H
A7F 7~9ppmo. 2 I AT Ho
g 5 ogom, SRS ¥ 5 e FHS g
3T gomz O};ﬁ,} ZE =
gk PECE MdHe] 5 0.02ppm, 191319 79
0.03ppme|t}. @A -2t A= ABS Fizol it
AEstE FE7IEe] flems HAAITE Eal]e]
AT FFHE Fe Gl %= 01~03
ppm(Korea Institute of Construction Technology, 1990)
o gEo] EAAFRIY AW U FHAA & 4
ppm©|3l(Han River Environment Research Center,
2000)E o]-&3te] 913/ 3715 Table 59F 2t
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Table 5 ABS7} st X919 offof 1Al
o flalAde] =R A AE Uehd FoR 9§
aldE7te] idEd AA7IE dak 2O S
T3k 2% (Norification No.30 of the National Institute
of Environment Research)S HW ${|aiAdH 7oA ¢
al7d m7E 1 o)l i s shehEAe flsiAdel 2l
T gitkal WA o] k. webA o]E Vel
2 3] QS Hrieiehd B Adela flsiAd
H]7} X E4X](the trigger value) 10 &X 5 W|X|&=
AE HolBE ABS %7} she] AAAE As)
of FAAEA ] s FA v AdE 5 9l
=2
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Table 5. The second step of Risk assessment - Assessment of the impact of ABS on the Aquatic ecosystem of the river

Division Fish Human body
Anseong PEC 002 _ PEC 002
Cheon PNEC © o3 00667 <1 N - 4 - 00
Tinwi PEC 003 _ PEC  _ 003 _
Cheon nEC - o3 Ob<d NEC T 4 0.0075 <1
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