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Abstract

In the Ulsan area, dam development was actively promoted for large—scale industrial and population growth,

but the conflict between cultural property preservation and securing water supply security became a
longstanding social issue since the discovery of the Bangudae petroglyphs in the Sayeon dam submerged
area. This study aims to analyze groundwater level fluctuation in the surrounding area of the Ulsan Teahwa
river to evaluate if the groundwater reservoir installed at the mid-stream of the river can resolve water
shortage problem in the Ulsan Metropolitan city while preserving the Bangudae petroglyphs. The results
show that a water intake facility with the capacity of 30,000n'/day installed in groundwater reservoir is
expected to ensure water intake all year long. It is also estimated that the groundwater level decreases
by at least 0.3m in an area within a radius of about 650m from the facility. The groundwater reservoir
installed at the mid-stream of the Teahwa river is expected to make up the shortage amount of water
due to the reduction of water level for preserving the Bangudae petroglyphs, which could resolve the

existing water disputes in Ulsan, Korea.
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Table 1. Dominic status of groundwater reservoirs

Groundwater reservoir name | Daeijakdo Anmado Ssangchun I-an Namsong Oksung Gochun U-il
Location lnchef)n Jeonnam Gangwon Gyeongbuk Gyeongbuk Chungngm Jeonbuk Jeonbuk
Ongjin Yeonggwang Sokcho Sangju Pohang Gongju Jeongeup Jeongeup
Well length (m) 60 460 800 230 89 482 192 778
Well height (m) 1~13 3~35 5.0 18.8 92 1.5 6.7
Watershed area (ha) 35 1,170 6,533 2,130 15,300 27,500 2,700 2,200
Water usage Drinking Drinking Drinking Agricultural | Agricultural | Agricultural | Agricultural | Agricultural
Abstraction rate (ni/day) 110 300 27,000 24,000 27,000 27,900 25,110 16,200
Completion year 2021 2020 1998 1983 1986 1986 1986 1986

% Source: Park, et. al.(2006).
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Figure 2. Digital elevation analysis using digital maps
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Figure 3. Map of this study area and candidate site of groundwater reservoir
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Figure 5. Assessment of potential groundwater development considering stream maintenance flow

Table 2. Development target flow considering stream maintenance flow

Development target flow Stream maintenance flow o Development.target flow Nofe
(ni/day) (mi/s) (mi/s) considering stream maintenance flow (ni/s)

30,000 0.35 0.09 0.44 Possible intake in 365 days
40,000 0.46 0.09 0.55 Impossible intake in 15 days
50,000 0.58 0.09 0.67 Impossible intake in 98 days

% Source: Korea Water Society(2017).
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ol
Figure 11. Apply to intake facility of groundwater reservoir
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Figure 12. Radius of influence by intake facility of groundwater reservoir

Table 3. Results of groundwater level and range of influence along install groundwater reservoir

Drawdown groundwater level Grounwater level .drawdown.i.nﬂuence distance by | Grounwater levelhdrawdowp.inﬂuence range by
intake facility intake facility
0.3m ~ 0.6m 650m 320,000 nt
0.6m ~ 0.9m 400m 263,000nt
09m ~ 1.2m 250m 205,000 nt
12m ~ 1.5m 150m 120,000 nf
1.5m ~ 1.8m 90m 99,000 nf
1.8m ~ 2.0m 50m 110,000 nt
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