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Natural Radon Removal Efficiency of Small-scale Water Supply System

Byong-Wook Cho!, Uk Yun' and Chang-Oh Choo**

Korea Institute of Geoscience and Mineral Resources (KIGAM), Daejeon, Korea
’Department of Earth and Environmental Sciences, Andong National University, Andong, Korea

The purpose of this study was to understand the degree of natural radon removal efficiency of small-scale water
supply systems. Six sites were selected for this study, and data on well characteristics (depth, pumping rate, water
tank capacity, distance from well to tap water) were obtained. Water samples both from raw water and three tap waters
at each site were collected and analyzed for radon concentration. Average radon removal efficiency of the five sites
(A-E) in Nov. 2006 was 26.0% while that of the same sites in Dec. 2006 was 45.6% indicating seasonal difference
in natural radon removal efficiency. Meanwhile short-term (April 23, April 30, May 8, 2007) radon removal effi-
ciency from the site F was 44.1-49.0%, implying only a little difference in natural radon removal efficiency. The
degree of radon removal at tap water was influenced mainly by pumping rate rather than distance from the well
and water tank capacity.

Key words : radon, removal efficiency, alternative maximum contaminant level (AMCL), small-scale water supply
system, tap water )
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Table 1. Summary of the six small-scale water supply systems chosen for the radon mitigation test.

Well Latitude Longitude  Depth (m) Pumping rate (m*d)  Water tank capacity (m®)  Geology
A 38°08'06" 128°15'50" 100 18 Jur. Gr.
Tap water 1 38°08'06" 128°15'49"
Tap water 2 38°08'06" 128°15'50"
Tap water 3 38°08'07" 128°15'56"
Water tank 38°08'08" 128°15'57" 30
B 36°21'31" 126°53'55" 80 21 PC Gn
Tap water | 36°21'31" 126°53'54"
Tap water 2 36°2128" 126°53'51"
Tap water 3 36°2124" 126°53'53"
Water tank 36°21'34" 126°53'58" 30
C 37°43'50" 127°4228" 100 20 PC Gn
Tap water 1 3794352 127°4227"
Tap water 2 37°43'45" 127°42'33"
Tap water 3 37°44'13" 127°42'22"
Water tank 37°44'33" 127°42'27" 15
D 37°46'27" 127°37'40" 110 32 PC Gn
Tap water 1 37°4626"  127°3741"
Tap water 2 37°4628"  127°37'50"
Tap water 3 37°4628"  127°37'59"
Water tank ~ 37°4622"  127°3740" 30
E 37°12'39" 127°31'52" 100 44 Jur. Gr
Tap water 1 37°12'41" 127°31'56"
Tap water 2 37°12'34" 127°31'47"
Tap water 3 37°12'45" 127°31'43"
Water tank 37°12'32" 127°31'54" 60
F 36°54'44" 128°48'35" 100 20 Cre. Gr
Tap water 1 36°54'45" 128°4827"
Tap water 2 36°54'45" 128°4827"
Tap water 3 36°54'45" 128°48'33"
Water tank 36°54'53" 128°4825" 30

Jur. Gr: Jurassic Granite; PC Gn: Precambrian Gneiss; Cre. Gr: Cretaceous Granite
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Fig. 1. A schematic diagram of small-scale water supply
system D.
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Table 2. Radon concentrations (pCi/L) and reduction rates
of the three tap waters at each small-scale water supply
system.

Well 2006-09-01  2008-11-09  2008-12-22
A 4090 2810 5570
Tap waterl 2850(-1.4)  3470(37.7)
Tap water?2 2500(11.0)  3910(29.8)
Tap water3 2640(6.0) 1580(71.6)
Average 2663(5.2) 2987(46.4)
B 5540 5740 7450
Tap waterl 4720(17.8)  2890(61.2)
Tap water2 4400(23.3)  2060(72.3)
Tap water3 3460(39.7)  2540(65.9)
Average 4193(26.9)  2497(66.5)
C 32600 31300 25500
Tap waterl 14000(55.3)  16600(34.9)
Tap water2 16700(46.6)  16600(34.9)
Tap water3 13700(56.2)  16200(36.5)
Average 14800(52.7) 16467(35.4)
D 4000 2220 3180
Tap waterl 1350(39.2)  1760(44.7)
Tap water2 1390(37.4)  1510(52.5)
Tap water3 1330(40.1)  1660(47.8)
Average 1357(38.9)  1635(48.3)
E 9890 8080 9510
Tap water] 7710(4.6) 6550(31.1)
Tap water2 7410(8.3) 6610(30.5)
Tap water3 8050(0.4) 6480(31.9)
Average 7723(4.4) 6547(31.2)
Total average (25.6) (45.6)

( ): removal efficiency (%)

A2l HFEE Garmin GPS I plus® A3l A
SEFOZRE ALF, FEIA 7R AUiEe ARE
Ttk AHE L5} FAF AREL s W
£ A7l SRR T APAE gHlsl o
Az pd 2SR 7I5S 7 JAEBAT
(Quantulus 1220TM, Perkin-Elmer Co)Z &
A20E Y v B485h PSA 91 100004
30027 ASde W AE AE < 3.3 pCyLact
(NIER, 2006).
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Fig. 2. Radon removal efficiencies of the tap waters with distance from the production well.
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Fig. 3. Radon removal efficiencies of the tap waters with
distance at the small-scale water supply system E.

Table 3. Radon concentrations and removal efficiency at the water supply system F and tap water F1, F2, and F3.

Date F (pCi/L) F1 (pCilL) F2 (pCi/L) F3 (pCi/L)y Average (pCi/L)
2006-09-01 6770
2007-04-23 9400 4870(48.2) 4790(49.0) 4710(49.9) 4790(49.0)
2007-04-30 9000 4920(45.3) 4780(46.9) 4530(49.7) 4743(47.3)
2007-05-08 7500 3890(48.1) 4360(41.9) 4320(42.4) 4190(44.1)
Average 3840(47.2) 3940(45.9) 3880(47.3) 3887(46.8)

( ): removal efficiency (%)
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Table 4. Action levels and AMCL of radon in groundwater of some countries.

ush Canada?

Norway®

Fintand® ECY

4000 pCiLY -

500 Bg/L®

300 Bg/LY 1,000 Bg/L®

YUS EPA (2003) National Primary Drinking Water Standards

DHealth Canada (2006) Guidelines for Canadian Drinking Water Quality

HSST (1999) Radon Legislation and National Guidelines

Euratom (2001) Radon Legislation and National Guidelines

dAlternative maximum contaminant level
OAction level
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