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Assessment of Groundwater Quality on a Watershed Scale by
Using Groundwater Quality Monitoring Data

Jeong Jik Kim' - Yunjung Hyun'*
"Water and Land Research Group, Korea Environment Institute, Sejoung 30147, South Korea

ABSTRACT

In Korea, groundwater quality is monitored through National Groundwater Quality Monitoring Network (NGQMN)
administered by Ministry of Environment. For a given contaminant, compliance to groundwater quality standards is
assessed on a annual basis by monitoring the number of incidents that concentration exceeds the regulatory limit.
However, this approach provides only a fractional information about groundwater quality degradation, and more crucial
information such as location and severity of the contamination cannot be obtained. For better groundwater quality
management on a watershed, a more spatially informative and intuitive method is required. This study presents two
statistical methods to convert point-wise monitoring data into information on groundwater quality status of a watershed by
using a proposed grading scale. The proposed grading system is based on readily available reference standards that
classify the water quality into 4 grades. The methods were evaluated with NOs", CI', and total coliform data in Geum River
basin. The analyses revealed that groundwater in most watersheds of Geum River basin is good for domestic or/and
drinking with no treatment. But, there was notable quality degradation in Bunam seawall and So-oak downstream standard
watersheds contaminated by NO;™ and CI, respectively.

Key words : groundwater quality monitoring network, grading system, watershed scale, statistical method, Geum-river
basin
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Table. 1. Water quality standard for drinking and domestic water of groundwater

Item Drinking water Domestic water
pH 58~8.5 5.8~8.5
Genferal. Total coliform N.D/100 mL <5,000 MPN/100 mL
contamination
substances NO;-N <10 mg/L <20 mg/L
Cr <250 mg/L <250 mg/L
cd <0.005 mg/L <0.01 mg/L
As <0.01 mg/L <0.05 mg/L
CN <0.01 mg/L <0.01 mg/L
Hg <0.001 mg/L <0.001 mg/L
Diazinon <0.02 mg/LL -
Parathion <0.06 mg/L -
Phenol <0.005 mg/L <0.005 mg/L
Specific Pb <0.01 mg/L <0.1 mg/L
hazardous
substances Cr =0.05 mg/L )
TCE <0.03 mg/L <0.03 mg/L
PCE <0.01 mg/L <0.01 mg/L
1.1.1-TCE <0.1 mg/L <0.15 mg/L
Benzene <0.01 mg/L <0.015 mg/L
Toluene <0.7 mg/L <1 mg/L
Ethylbenzene <0.3 mg/L <0.45 mg/L
Xylene <0.5 mg/L <0.75 mg/L
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“Contaminated by
general substances”
&1 I G2 i G3
! ! | V>
Drinking water Domestic water
quality standard quality standard
——
“Contarminated by
speciic hazardous substances™
Classification Status

Clean status that meets drinking water guality standard.
Can be used as drinking water without additional treatment.

G1

A state close to a clean state with weak water quality.
G2 It is suitable for the use of domestic water and can be used as drinking water
after separate treatment.

General status with some deterioration of water quality.
Can be used as domestic water after treatment.

G3

The state of exceeding the domestic water quality standard due to contamination
G4 with a significant amount of specific hazardous substances.
Can be used as domestic water after high level water purification and treatment

Fig. 1. Classification of Groundwater by drinking and domestic quality standards.

Collect groundwater quality monitoring dala in a watershed & check data availability
for analysis

[ [Method1] [ [ Method 2] |

' :

r :
Chlnini the. avgragetoncentrahon Calculate the average concentration
of all monitoring data for each : R
poliutant in @ monitoring well for each pollutant
Based on the average concentration, Based on the average concentration,
classify groundwaler body in a classify groundwater at a monitoring
standard watershed by standard for well into 4 grades by standard for
each poliutant J each pollutant J
s l 2 i 1 :
Determine a representative grade of
Determine a representative grade of groundwater body for each pollutant
groundwater body for each poliutant by choosing the minimum among
In awalershed by classificaion grades of monitoring wels |
The lowest grade among each pollutant grade is determined as the representative
water guality grade of standard watershed
J

Fig. 2. Evaluation method of groundwater quality in the standard watershed.
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+ Local groundwater quality monitoring well (general area)

@ Groundwater quality analysis in 2008 to 2017

Fig. 3. Distribution map of groundwater quality monitoring wells in the Geum river basin.
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Bunam 29| A&7} FA5}] Bunam 13} Bunam 34
o] AR A3l 48 F7FITE. Bunam 1914 24t
AR Bt B5E 9 21,0 mgLE eSS SIS
293519991}, Bunam 3914 ¢F 2.0 mg/LE HEE 32
7S WSSt F A HHoE S-S e
[ 118 A8shd 25322 WrkEy, (Y 218 &
L39S e 355 W=l R, Bunam 19]]
A 20132017 &<9He] FEARE B A&HHow A
8T TS 2R AoE B uf FublEA £
T 35902 BriE 3o A-sitial & Ut

¢

S

322. Ghole

A5 ARIHEA daol9] 73 Ai e} vkt
THAE 40l FERee Y] HrETIRI AeE
ERith [ 115 A8ste] @aolol tig 4 5w
S Wit Ax, F ovilY BERY SOl 155 1
FHYe] 97, 25H°] 07, 35F°l HSl Aoz By}
= AcKFig. 6a). [ 219 A5 155 VN, 255 O/,
359 VHE H71EAkFIg. 6b). £ ATolME &3l A
sle] & FATIE 7Rkl SEVIES AR
woll, Hew Ve A28 #E71EC] 250 my/LE
YT Aol A 155 257 o] Bt
Aoz Ueldtt olxy 851 4 7iEo] 2 29
ERA5 FA9RE 298 4 535S W 4
T, da $E7IEe] A8 oAl gk SR A
7F HQ% Ao=F AlmHn)

(8 2pllA 35322 ke &5 5
I} v Wz2A TGl gk Z|sl4:
AAEHA ARt 4t 79 Wl ¢
A S EE79e i 1pIHE 15502 7K 3
Fhedoltt. o7lele 20174 7IE Al 2 33
o] o]FojHtt ©] F So-oak 2& 201083} 2012:3S
AeJskar wid 100 mg/L o FEES Holal ow
20155 X&HoR FAVES 2Aslal ik ¥,
So-oak 25 Al9$t AL HeE E LS 7
A7 250 mg/LE 2T HA] &3kor vlnd v

A

H
r
:

&)
do 4 o
R )
o
=
o o
B o o

F

B o

Fig. 6. The result of assessment for Chloride ion (CI") in the Guem-river watershed; a) result of method 1, b) reuslt of method 2.

B c2

J. Soil Groundwater Environ. Vol. 26(6), p. 186~195, 2021

B e

] WA = Stream



a)
500

Sorcok i Wk Saoak 3 +

400 — / \\¥

Drinking and domestic
B w'ater quality standard

CF {mgiL)

I
]
1
]
]
]
I
]
]
]
]
]
]
i
]

; |

\\

]
|
, :
|
]
]
]
]
]
]
i

100 —

T T T T T T T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Year

b)

= — P

e Sae 3
1500 = b

1250

1000 —

CF {malL)

750 — I|'

Drinking and domestic
water quality standard
R e oo B e e I,-'_ _____

500

2008 2008 2010 2041 2042 2013 2014 2015 2016 2017
YEAR
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Chloride ion (CI") by year of the groundwater quality monitoring
well in the Saemangeum-seawall standard watershed.
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