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Table 1 Drinking water quality standards — relating to radioacitivity”

TAE= FAIIE
YCs 4.0 mBg/LE @A opJg A
*sr 3.0 mBg/LE @A oludd A
*H 6.0 Bg/LE {A ol & A

Table 2 Food intake limitation for emergency protective measures®

s N OfxH- b =27
[
(Ba/ke) (Ba/ke) BaL)
134CS 137CS mﬁRu
1+ 6 ’ 2,000 1,000 200
Ru, ~Sr
2T B, 2sr 1,000 500 100
235 238.
Hp A8l 3T U, U 100 20
241 23 239
Am, 8Pu7 Pu,
4 mPu, 22p,, 10 10
ST *H 100 kBq/L
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Table 3 Survey clauses and interval of water samples?

1. A&

2 AFollAE A Y = e A0l QoA WA ow
719to] &%= v]=+9] EPA(Envirionmental Protection
Agency—2HF H T %) o] 7ho|=eRlat Fav|Y ErARE
ALz ol 288 4= Sl e Al AlA O tisto]
Ak

WS fiste] aefdietal ghd ¢fsi/d N
e 9502 He = & WM AT v e Y |
HelAAl Bt 2w st E48IAAL 270l =

Ul EPAGHARE%) Aol AXET gl v &
TAA % A 24 TERE TEsl] 2418 A

W Aelskgnt

o TS ZAET|
- EHEOHA| LARES AFEI= A
3
. °H, UAIE, . _
73 2/ Ak 7%%912 7] 13 w71 13]
Alg , —
e/ ARF e}, °H, UAIY, rel e 4 13] 4 13|
ok o e, *H o 4 13
8 % T 13] N
Alg Sr, Pu, y5HYx 7] 13
Table 4 Classification of radionuclides and MCL designated in EPA”
HIAEHE ZiHesE (MCL)
20p, 3} PRy 5 pCi/L
Bly WEA 4 mrem/y
g3t A=k 15 pCi/L
234U, 23>5Uy 258U 30 #g/L
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o5 EPARHEES )= Y Sl A EES )

go o] e
Level, MCL)2}= =S XA THTable 4). A WA 1
FOR2E Ra BFOR F2 a YRS WESH= PRat B
R R R e A B 3 v

FEA TFoleh o714 R WA EE] Qs 2
34)\;].;1_ OAIE| = ZAL vlE x| 24 4l IS o) st}
Al MR 2= U Rng AR 2& o WEAIE E96h=
Agufolct, ] MRl difE o HAMIS WES=U F
Qlela 2y Py 1l o)

Z12]a1 vl EPARHE R 3 ) o= AE51H] (Required
Detection Level - RDL)E A Es}lo] ==} oA
ol e 51, AfaHsnt: el £ o
Tt 54 E Aol 583 Hejxx|ef sfdweto] AAE
Clof SH W B o] 47 olat 25 W
d T Al FFol gAY AL nmlstEz HEHS

A= (Maximum Contaminant

o @At SEe 2A7F E e gitke= Aotk HE o] d

E31HA] 2 e ds = ghef 1/102 AdAH ] e

gk A7E §ls g Bigho] gl S=x|o]tH(Table 5, 6).
o] H

$AMS 5%4%—01] ek TS vl= EPA(SHE EE )
A= 19769 78 99 HE & dF 1A (Regulation)d] F-3E
2 F2 AFgEiden, 20004 69 MYyt 9 Rao] ofjgt
GF(Grandfathered)data®] ARE ofFof gt FA], 20004
12¢ 25 WAMY AE 2] 532, 20039 12 AEH HAt
o AEg], 2007 129 Z7|¥ke]ol 3t 4, 2008
FA} Sl EpARgtell ek A+ 52 Sl ] el
gt HatE AT 7)€ B A2Ee 200349 129
7] 1976\ 9] JT-E& £klaL 27] e 717 2003
12 8ol AJAFste] 2007 12 31U71A] Al3gE| et
o] 4d9] 27| Ta] 7|7t £t A= golg|2 vjglo g »
= SAAR gt dxARRE 245l (Table 7).
o]z 2 u|= EPAGHIEEH)E 200095E 2016W7}
A W Eof QlojAlQ] uu}xg Z WS At 9o
™ 20004 695E 2003 129 8¢ Afojef oju] =4 4

Table 5 Maximum contaminant level(MCL) and Required detection level(RDL) of the « emitters radionuclides in drinking water®

= Drinking Water MCL" Drinking Water RDLY
° pGiLimg/L)” pGi/L (mg/L)?
Gross @ Screen 3%

Am-241 15 (4.4x107) 1.5 (4.4x10™)
Cm-242 15 (4.5x10™%) 1.5 (4.5x10™)
Cm-243 15 (3.0x10™) 1.5 (3.0x10™")
Cm-244 15 (1.8x10™) 1.5 (1.8x10™)
Np-237 15 (2.2x107) 1.5 (2.2x10°)
Po-210 15 (3.3x10™%) 1.5 (3.3x10™)
Pu-238 15 (8.9x10™) 1.5 (8.9x10™)
Pu-239 15 (2.4x107) 1.5 (2.4x10%)
Pu-240 15 (6.6x10%) 1.5 (6.6x107)
Ra-2263) 5 (5.1x10™) 1.0 (1.3x10™)
Th-2283) 15 (1.8x10™) 1.5 (7.3x10°)
Th-230 5 (7.3x107) 1.5 (1.4x10%)
Th-232 15 (1.4x10™M) 15
U-234

U-235

U-238 0 (3.0x107) 2.0 (3.0x107)
U-Nat 20 (3.0x107) 2.0 (3.0x107)

D A%A 4
2) 235 & W9+ AF v= @9 (ppm)

3) Pra o} "RaZ 7 EEI} 5 pCY/LE YA golo} st

4) RDL %] (2L : Final Implementation Guidance for Radionuclides, EPA 816-F-00-002, March 2002.)

www. epa. gov/safewater/radionuclides/compliancehelp. html
5) S8 HAI7F @l & RDL #h2 MCL ke 1/10
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Table 6 Maximum contaminant level(MCL) and Required detection level(RDL) of the A/y emitters radionuclides in drinking water®

= Drinking Water MCL" Drinking Water RDL®
° pCi/Limg/L)” pGiL. (mg/Ly?
Gross 8 Screen 50 5.0
Ac-227+DP4) 15 15
Ce-141 300 (1.1x10™) 30 (1.1x10™)
Ce-144 29, 30" (9.4x10™2) 2.9, 3.0 (9.4x10™)
Co-57 1,000 (1.2x10™) 100 (1,2x10™)
Co-60 100 (8.8x10™) 10 (8.8x10™%)
Cs-134 80 (6.2x10™) 10 (7.8x10™)
Cs-137 200 (2.3x107) 20 (2.3x10™)
H-3 2.0x10" (N/A) 1000 (N/A)”
-125 30 (1.7x10™) 3.0 (1.7x10™)
1-129 1 (5.7x10°) 1 (5.7x107)
1-131 3 (2.4x10™) 1.0 (8.0x10™)"
Ir-192 100 (1.1x10™) 10 (1.1x10™%)
Mo-99 600 (1.2x10™%” 60 (1.2x10™)
P-32 30 (1.0x10™)” 3.0 (1.0x10™)
Pd-103 900 (1.2x10™")” 90 (1.2x10™)
Pu-241 300 (2,9x107)” 30 (2.9x10™)
Ra-2283) 5 (1,.8x10™M) 1.0 (3.7x10™)"
Ru-103 200 (6,2x10™2) 0 (6.2x10™)
Ru-106 30 (9.1x10™) 3.0 (9.1x10™)
Se-75 900 (6.2x10™) 90 (6.2x10™)
Sr-89 20 (6.9x10™) 10 (3.4x10™)”
S1-90 8 (5.8x10™") 0 (1.4x10™y”
Te-99 900 (5.3x10”) 90 (5.3x10°)

D
2)
3)
4)
5)

6) 54
RDL 4] %31 “Radionuclides Notice of Data Availability Technical Support Document” (March 2000).

7)

A& A4

35 & e 2Y = 2 (ppm)

"R o} PRaZ B3 BEIL 5 pC/LE WA olol @it}

oA el *acE Qs A7lE ERaEw e} DPE “Decay products™s on]gict,

31 : OSWER Directive 9283.1-14, Appendix B : “Use of Uranium Drinking Water Standard under 40 CFR 141 and 40 CFR 192 as

Remediation Goals for Groundwater at CERCLA sites,” November 6, 2001,
Available at : www.epa.gov/superfund/health/contaminants/radiation/pdfs/9283_1_14. pdf.
S A7 §1E 3 RDL g2 MCL kel 1/10

www, epa. gov/safewater/rads/tsd. pdf. 40 CFR 141,26(a)(2)(iii).
“Final Implementation Guidance for Radionuclides” EPA 816-F-00-002, March 2002,
www. epa. gov/safewater/radionuclides/compliancehelp. html
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Table 7 Radionuclide compliance history”

HIARY S FALEE 18
1976 79 9 19763 He B AF 1A (regulation) 33X

ofm A3 o] 2000 627 2003 128 Alolel] -E dlolE] FollA ALT}, Ra/PRat} UAL] dlolElE

2000 64

GF (Grandfathered)data2#] ARg = 4+ 9JL-S FA]
20004 129 7Y s TE

AP AE 113 (Rule)

2003 129 82 W 5 43
20074 129 319 vk %@m)ﬂ 200041 6%4?% 2003»@_ 129 Atole] 9 A5E IAA Fe 3 A2"ES Frtt AAE W
Hog %7] BUHHE AAsleo} gt}

2008

o]& BUHY 34 (frequency)$} ¥4 AFdH(compliance requirements)©] F(state)ol] &J3l] 44

Table 8 Investigation interval varied with the initial analysis result®

S0IE 5 T 5| (K1)
27)9] 2% 22} 37)
Axd 4% A ol w) odrich AE 19
A% W7 ol AheSPsE 172 ol w6l AE 19
A HFE 172 ol Ao ola) o) adeiet A5 19
AR5 oy S R
GF Data. 200015 622 200314 122 82 ptx| 2+ EPTDS
Ol A ZL|EE HO|HE =F3UCIH, & 2utel 2t BLEE 34 57t 0HeF
226/2280| 7| DLIHY @712 F4017| fof =HL BL|E{ Sl ZbA - Otok 0| | 2 ZIQA|H (Entry point) Ol A
(state)i= GF Data& AlE6}= Z1& o{8& 210/ O Q7L MCL 8O S e gL MCL 0| Ate| === oigict
B2 S48 F0IH Alge 4+ ik B MCL 0[5to| =55 o
200014 6% E| 200314 87| LH) Al2B0| hF AN S mtx 279 S5
oM +EE HO|ES ALBY 4 ATk FHLE 2 NN Of pict
Fo| thE 0l o|o]g(rietet n7{o] @ @ L|HE Hut
oL e Q0l8 7|x== ohs EMF -}t
Standardized Standardized Standardized Standardized Standardized
Monitering Monitoring Monitoring Monitoring Monitoring
Framework Framework Framework Framework Framework
402 4 Iz 4 712 =4 Iz 4 0zt
1\ |
- | =1 l ADH% \ ’
- GiDatf Ta BRSSO CHst 1A= 1 A= ’
FEF7L 5171 AD BLUEZ X7] A> =
1ME 148 148 | |+
1
w7 SN S T R TS S PR | S

2000 2001 2002 2003

20004 62
71T R= = Al

oz zmEr| HMO|A|Z 2}
=k BLEF ot 20| AF L.
2o 30 pg/L O[tel HL 0= 7|
= ARz U7t 24ssilt 1 0
S Zeojs x7| aUHY /|7t
S0t 27|42 FFsle 70| 97
=lck

ud

20034 128 79! 20074 128 319

2004 2005 2006\2007 2008 2009 2010 2011 2012 2013 2014 2016 2017

=1}

EXS =8 F2
Z7| ZEUHY AR

£7] 2UHY 20074 12¢€ 319

z7| alHg 52

MCL EC} 2 32

= B

7tR| 2t EPTDSOIM & 2af, 2bE M
226/2281} QeHs0f et £7| @ - 4=
LE g 2e|ot 9 ECE A=Y o » HE oH ool A2

&7| =LY 200 e 5= HEY F7 ‘

CLo| YaHCH 31 MCL k= &te
Bh7 e Z2{Lt 33 MCL & CH

=

b
=1

2
=

L]

o
T
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i

Y BEE HSo| 2AElM =7
SLEY A S¢k 2 EPTDSOA

127) A= MES +To Tk

Fgure 1 EPA’s radionuclide monitoring Roadmap (2000-2016)")
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*SMF : Standardized Monitoring Framewark
ZE ¢HA|: Defined Detection Limit
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e Abstract

Study on Radioactive Material Management Plan and

Environmental Analysis of Water (l)
Study of Radioactive Substances in Water Management and Analysis to Eat of the US
Environmental Protection Agency (Envirionmental Protection Agency)

Jae Her-Jung-Min Kim"-Hye-Lim Min-Seong-Gyu Han-Hyun-Jong Lim-Han-Byeol Jo-
Young-Hoon Noh-Ho-Sun Lee-Min-Suk Park?®

Department of Bio—convergence Engineering, Graduate School of Korea University
Y Department of Radiological Science, Korea University
Y Korea Institute of Radiological & Medical Sciences

The interest of the people in the radioactive contamination of the water has increased significantly and
the study about analysis and management of radioactive materials are being actively conducted, And mon-
itoring spots have been expanded to the range of public water as well as drinking water by publishing
the rule of drinking water quality standards and examination in the Environmental Enforcement Ordinance
No. 553 of Korea. In this study, US EPA was investigated as the foreign advanced cases and the way that
is appropriate for the Korea was sought by analyzing investigate radionuclide, interval and management,
As a result, in the selection part of investigate radionuclide, geological survey, status of nuclear power
plants and the presence of the use of artificial radionuclides of the Korea should be investigated and ad-
ditionally after the selection of a few radionuclides, the systems should be extended to cover all possible
radionuclides by considering radioactive pollution levels in humans may be exposed due to the annual
drinking water. In the part of the investigate interval, the concept(MCL, DL) should be set up for prevent-
ing concentration detection of above MCL and it needs to the maintenance and management. For exam-
ple, when the concentration is more than MCL, it should be investigated on a quarterly and when the
concentration is lower than MCL, it should be investigated to each different interval and management, And
the US EPA divided the management area and make the roadmap for managing drinking water. The each
classified area has been organized to match the state budget and labor force and the individual data have
been managed effectively by HPGe, the Nal, TLD and so on.

Key Words : Drinking water, MCL, Investigate radionuclide, Investigate interval, Monitoring
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