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Abstract

To analyze the regulatory requirements and technical issues of
groundwater protection during the decommissioning phase of nuclear power
plants in Taiwan, the Nuclear Safety Commission (NSC) completed a series
of commissioned research projects from 2019 to 2024. These projects
gradually established evaluation criteria for site hydrogeological parameters,
reviewed the groundwater flow and radionuclide transport models, as well
as protection and monitoring programs of Chin-Shan, Kuosheng, and
Maanshan Nuclear Power Plants, and further developed principles for
conceptual site model construction, monitoring well installation, and
hydraulic testing. Additionally, international case studies were also compiled
to enhance Taiwan’s regulatory review and inspection capabilities for
groundwater protection during nuclear decommissioning.

The objective of this project is to conduct a technical analysis of
groundwater sampling and monitoring procedures pertinent to
decommissioning nuclear power plants, with three major tasks completed.
Task 1 analyzes domestic and international literature to examine
groundwater sampling and analytical procedures for monitoring wells at
decommissioning nuclear power plant sites, and provides recommendations
for regulatory review and on-site inspection. Task 2 focuses on the evaluation

criteria and data interpretation methods for groundwater sampling and



monitoring results through a review of domestic and international literature,
providing recommendations for regulatory review and on-site inspection.
Task 3 compiles practical experiences and regulatory approaches related to
groundwater protection during operation and decommissioning at
international nuclear power plants, summarizes key findings, and offers
recommendations to enhance groundwater characterization and protection
strategies for nuclear facilities in Taiwan. The project has completed the
aforementioned tasks and, based on these outcomes, has compiled key
specifications for groundwater sampling and monitoring during the nuclear
decommissioning phase, established evaluation and verification criteria for
groundwater monitoring data, and proposed improvements to relevant
operational procedures and review mechanisms. These efforts aim to
enhance review and regulatory effectiveness for groundwater protection

during the nuclear decommissioning stage in Taiwan.
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6.6 Sampling Schedule $# # 3 & P 4%
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drains) ~ # -k -k ¢ (storm drains) ~ i3 -k #sump) ~ S H(structure) & e
% (component)e/% iF > 1L & B T K%~ fhke T % B 45 (basement floor) 2
4w (wall) »

BRI T Rk P e 88 ¥ F FHR - B R g
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BT BE PR ek A AP RRAR TN R T EARE ) P
¥ TR MR S o
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6.7 Validation of Analytical Results 4 7.5 % % 7%
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PRLT e @ 7 A DQO Y BT o F MR SRE S 2 R
L Y E R o MARLAP  ( Multi-Agency Radiological
Laboratory Analytical Protocols Manual ) e
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z:‘:\' 2'1 —? ? '{J—’gﬁfﬁ S8

Casing Gallons/ft. Gallons/1t,
Diameter (inches) One Water Column Three Water Columns
1 0.04 0.12
2 0.16 0.48
3 0.37 1.11
4 0.65 1.98
5 1.02 3.06
6 1.47 441
7 1.99 5.97
8 2.61 7.83
9 3.30 9.90
10 4.08 12.24
11 4.93 14.79
12 5.87 17.61

T %R U.S. EPA (2013), Groundwater Sampling (SESDPROC-301-R3), Table 3.2.1

BROKEEF 3D S B KB RPF - I L5
PHE R kMg S AT 2 Y 4T Rk (T 3R]
KA ) NPT A ERH KL R
g T okehpH E(S0.D) e T A (S5%)
e TR ARBETAM IONTU CHRE &) (Z4% ki ZH%E S
NTU 12 &) pF > 582 v n o 5228 10 NTU & # 305 2% 5 fio
TokER P AR EE > DR T A E DR A R

R 3@ 3 ZpE? ~pH B 242E 0.1 2 &
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TRBLIEREHAZE 5% H © FHb|4o3 § (dissolved oxygen > i fi
DO)>»» ¥ * iTfk Rt 5l 35 P HRELF 5 02 /&
10%4& fo & R F 5 i § RIE & F R % il % (flow-through cell)
& & Z # (over-topping cell)i& i » 12 g > g “$ AP BT g 0L
f£* o 3 itif R T = (oxidation-reduction potential > f§ #i- ORP) 7 J& i¥
SHOREENM S8 BV AdkERY RIE
Pl RIDRPRAETFLEF S SRR AL S

BT odr k3t 5 D endk R H0] o BRI R BT RIE MR &
B KT R R R kB R 0 E 1S A RE - KT e
i e EMPIERET 23 10T 2

SESD 1.3 pH P £ # (¥42 5 (SESDPROC-100)

o SESD B3 & B &4 (T42% (SESDPROC-101)
« SESD sH-F & Rl £ 3 iv42 % (SESDPROC-102)
« SESD L¥-§ & B 4 v42 % (SESDPROC-103)
« SESD 3373 % Bl €4 v42 % (SESDPROC-106)

SESD 5% i & & #| & #% (¥425 (SESDPROC-113)

dok A 3 B KM 0 R AR RIRS G L

Sebrk (B 715 B2 HokAf ) 4ok 605 8 2 Jo kAP 280 A
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kA opH B HF T R0 L AT MY BTV RIS

Bod it— k2 B R R [ R A o 4R 2 s R

=1 ‘:J

o °

R e
B BRA FLG TR 0 AR F NG RS S g

i KA E D gL TR AN A47E gy (IDW) thy sLps

Mh R A Ak Rk v R 2 G end B R RS
ERET EER RS &S EE P

BB k2w R GRSk R R B F D
2P ERE R (Rokmarkie) 2 oRERY vk @R

T o KRB AR e ™ " R L A R oAt B R B I

$RARE TN DIk @Sk S AR R > BT L

HFEMUE TR R R AVRE o kW R RDK B E IR KA R Ry
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SESD # & 474 B4 ¥ 34k (t42 /5 (SESDPROC-202) 4 i3 425 % = i
FoOUELE B F S

R FTRDE R T R IFER T RECR Y FE R E
RRAPHRE B IEE R TR AR 25 3 L U o MR 1S e

#35:)‘2}_%"?“ Ko 10T oK T ROR A BURER B i R &P R

F_&
7=
—
&

BRI R L kA 2 Rt oMok EY
AR E o PR BEET ¥ MR H TN MR iR ek TR R F

R LS ER TEREE

FH e ERXETR (4od grik-Rd 1 Fr 2 ) plie @ iF> 302
$TE TR ARY FARPFFERAAAEZ REORF AR BT iR
F r BEEITR f AR ek TR pH BT R

ER PR &S 1Y
TRRF 2 IR E B nh 2 TR G BBk L F GRS S
Ak R A S R A 2 Rk

Eok AR IR TR MR A R KT MY Rk B

et
.
\m.
b
.
o

FR AL B ARG o B R RAPER o I
Hydropunch® % & ;2 # -k ek 4k & 3% (g * 22 Peag SRk 308 25

it & 4 (volatile organic compound > # VOC) & & » £ 2§ & B H A&
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FEOLRIRAMLES Y BRRG E BRIAAGFHRF B i
FHORTEE QTR PR B A GRS LI TR
EAE AL
3.5 A AT B
e Brdeokife g A2 A BEROKE FAMBS RS LAY G
A R (IDW) > F AL L P Vit 5 2 XL AW AL Ao
Fpt o BT F RApAR M AR 3R TR e 2 A H L E
%% SESD #r3v# e [ 4474 Bd ¥ 124k iv42 4 | (SESDPROC-
202)0 iyt AR B H LT AL 3 B AT B (IDW) 3 7 % IR R

4 FOBANEE RO R R RS (T g b e o

AT H TR R

- 4] fmik
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C 42 PR P B HR R

SPERTEY B ERUEIEY JE PRGN

ik

4
AR RSN I/ B T k2w MR TR

FEHPREAT NP BRI B TR RKR T M
VU S OR R PR 0 R AL IEE g B AP A RiRkERY @
e L T+ 38 o k95 ASBLOQAM (A 474484 & 5% 34k (T2 &
BRI )R FEAREIRRLE R FEARANFEY CFR
B R FERA @2 L HEE > TAR gEF-AFE (08 7
RS 24 0 ) KB L E >IN RAT - FEREPEG 2RI 58
Ktk pH- TR B R >R ERFTREPIRE  NIFLIRASTE

18 T | BT R P o

29



- 43 BERY anEERP P R
AR e RN BT TORERRE g ER R 5 T R ITH R
VRl A A®F M RediFlo2® THFRKRSHPNFL R
RHFEHREF - FHERPL I > D as o X (HREEFLEE SESD &
Fir#i42 % (SESDPROC-011) S ifiF » v 2 4&d R itk g
HEFE W EF B ARG JPRPARGF LR AR
®F 3 SR BB 7 H ¢ o 2 5 E S 2 (Ao g 2 soda straw
method ) #4k » M LFLF 5L - # * RediFlo2® pF > ¥ ik k=
Fid PR T E B RRE FRSFR AP PRI A R
REFL R AREEFE B LB AP LR R ok
REATIELH S N R RE M~ R4 30~ 8 L 4ol R
PR R AR RE SRR o
- 44 B F R AQESAL B B
BV R ERE o ARG E R ARPF 0 F T dE RediFlo2® 7 &
KR ACRBEFTE o @ % RediFlo2® {7408 5 81 & H ik
P o b SR RE MARERGR F 0 MU D SRR R R T I F e A 2 SRR
2@ EEt BB MR DITARBERE FL B K D ik

AR > Rk AR RPERY AR5 S
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HydraSleeve™ 248 & 447 K (passive diffusion bag > f§ # PDB) # 3%
Booip N AAS T EY GRS A KS BEAE (40 K >107
cm/sec) T FREEH PR poRE ZoRE THEF AR > F ARG
wAhe k2 R F FEMG B2 Mk %A d % SESD
FEE R AR FERD Ko b P RERE N €@ TG Flpt
B2 A B AR F R o R R IEH R AR R e

MU REREN Y GEPEOCTAELFIRNE AT R FEIRRT SRR

—A;\\-
«7“_.
RiiN
B
(
\¢)\"
—kg;
331
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=
B
(=i

BT KR FoEen pH B3
B 3 e S8l 4R s 45 1k o HydraSleeve™ R 2 i 45 fi 22 » 2
Pt ERRER e AR Y R BT A ok LB
A RN EERE RPN RRES T 3 B PDB PIESEFAERE F 2
ki % & B e % (low-density polyethylene » f§ f- LDP) #x » # ¢ 4
B 143 Fore TR TGRS v e o MR LEBA B A
R OW R R F P v R R PR g g s ¥

B A ER R TR RE REARERE  NELPEERS
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BRI M ZRESOREBEERRITEFFR T 2L
Fide o2 H ik S N eik 3 A 0 % ASBLOQAM 3 ¥ 74 -
S Ak 7 pH B i LR R BP0
ik is e f 0 pH AT A F AT I o RRIF RS 2
i AL @ A ERRRE RO RSIT CNELS RS
W ME RS B TR KB LR o
- 47 PEAHRBE SRR

AR EMETRALPE AR B T ORE SR T B2k
Feff ok & (4R ok E R plE EH ¥ ) 38 F i SESDPROC-
205 # SESDPROC-206 i {7 &4 i5 » ¥ 30k gk a e f R &
2O RS URRRKERERP LR R @AY UL RER R
FREGERF - HE kT Pl RS RPN £ B 2
T H BB R RS ] ZEFEF R EF O UEMIRF LD
B o

- R TR R BRI T 0 TF AR TR R B R &

AR R R BRSO R Y - F F AR L aH RS- K

32



o R A R A AP RS KA FEAHERTAE LR RS
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RlAT i~ 2 ¢ B R BEHO R ARG SRS EE RS
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FoRERAET XL
- 48 FEABKA D& RPN

R T TR R SR 2 F 4B L5 SESDPROC-205
& SESDPROC-206 ¥ R ZifEfiefmifif > & AMIP LA L

FREEBfoizic e ERRIGFHFSXE LZ DEAIOF Hlmiesh

- 49 wetgdp B
%T$ﬁﬁﬁﬁﬂ%%@ﬁiﬁﬁﬂ,g&myw@$%ﬁ¢g

LRl THA Y NREHFRSTI A F AT -
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¥
RN
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ra
¥
It
ﬁ
T
=
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ForE EE @R e A AL 2

WAL e T PR BRAEEENRF LS TE Y 2P .
HokaE FR)F I 4 2288 4 2 2 (bucket/stop watch method)i& {7 i

T oW E R R B A BEERFTRENTE OERE R

P E A SR RE (dede b0 ) IEL AR R A Y
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2.4 BB TERY B ToREES 2

Aol E I BRBERBINGGI TS TERY R TORERK 2 Ao

HEHNPEEG A TR R R - J‘l“fﬁ&}&*‘iﬁé‘_iﬁ S
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TORFRI T E I ARACRE) 2-2 o

PGS T ER
# 36 BB 9L 2.4k
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WA LB R

¥ Wk A B A KR
| 33t 5 A A A
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MG P R 8 sk 7 &R (pH M -

BEHE-BE-BHE - BERMORP) 42
i &M B AL

AT TF R W F KA

F

e & - RIAEEE
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Foit sk

B2 %R R (2021) 0 R4
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1. = 258
P FARURERRA LB T RERA 0 R e TR

RREFEPE TR R

2. i f
EAR TS TR ERIY RE TE R R E PERY &S

BTk TR

3. i
BB T ORIRIEEALY VAL NI S AT IR bldo @ % L B E ik

# pF il §ERGADF o F KT H R IR iR

4

Ty AR - HARP A A E A e MORRES P F AR
BB R EIFHRRMNE g RTEFTFIE L BERXRAF A
LLFE PR IRERTLF AR F L o d R ERLE RRA
PRAERD AP R A4 ERDIEFH T P EF L FEIE

#&'Fuﬁﬁu’Pﬂl}'Eﬁ’ HpliE o

4. 3K

BOTRARBRSTE R SR 2 45 TS Skt pH 3 BT
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oA F T F L RRAT IR ERY R MEL R
GEETER D 3L E LR S S L EREE L L S
ARRF R RA LB L ERR T G RDR ST F B Y
B 3 F S R R pl= 0 -

P BRI ERE 0 A EF A G

(1) # 4-k R84 ¥ 4% (well volume approach) @ ¥ 23 B & -k it 5 (2.5
L/min 127 )2 3K & g E;,s? o

(2)#ci% 2 (micro purge water) © ¥ 3 i -kin % (% 0.1 L/min 2 0.5

L/min) Z_ -k % -

5. A

TR OER L R g AP R E T B AR o g L AR R A
Rl Dok F R 2 R] (NIEA W102.5) ) & 4o f2 el fe
FoRRAPM Sdeps > ZR* B ERFREZR o5 Tk 2 4
)k Rip#e (pH &) R 2> 2 — TRz (NIEAW424.5) A pH
TR ERR 1 E R Tk T RRIES 2 —HF A2 (NIEA
W203.5) ) e d BT REE R R -V A RER GG R B
TP B RIS 2 R (NIEA W219.5) ) SRR ) & R
it o
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() *>2%4%213%5%
() #H* A3 BRET R FTREEE 2K -
(i) BFFEXE RELBGS LR -
(iii) % 2 KA/ BpF s @A * LB d ik o MORFR KR -
(2)
() FHEHEFAe R BB d SRR AR FR kA g o
(il) #&% Bk TR F R =240 (NIEAW102.5), % -
(i) EB TR T REREEL > e iR EP I 282 HIER -
HE PR A RD A CIRE O RFE A ok R
EOpoRRG s dok R R AR Y 3 ik Ap B TR
@) ==
Penfdhded poF g R EE AL BERS BoRmEF R A K
o R R A s FREF R o
(i) FHkHf e 2
(B2 ok de 3 B3 5 B2 R EFHRE)
@ ok R D AokinE <25L/minc Aok B A EY AP gL, ok
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FRTL T &% -

R LB ket H R R 2 BRI R R R

BrVANEHR KR (2415 01-05L/min) > A& k%% F $% » &L

Pbook o BiRlk gk o it ks AAE 18 B ¥ B E kAR

(4) #

() HERAEs 2382 | BREF MASEE TS AR
o

(i) B@ g s e i d g RFAP LA -

(i) 405 1 S5k SHRERE B- RoR-kRinF <0.1
L/mn> #4FRF ¢ BB EHREFEZLIHFLY KFH o

(iv) e 2 (S-REFfE= > P g * Rk 2 MUNFE 2tk o

(V) BBt B Bl FLBERSE 3R FRRFER o

(Vi) Rt iRI3E P ik ACRE RO B SR o

(vii) BRI E BRI ER MR RERTR S L RER LB

€ S R o
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(5) # & ks

% ToKF kR 2 AR (NIEAWI02.5) ) 37 s -

W

7. F5% a2

5

TERRPILEE FEP S RAENAE o prhEd T R

FHRF P IBF WAP G AP RS 2 R e gL o

8. %F ¢+

(1) %7 ¢ ¥ & (Field blank sample) :

(1) 5 EZ @A RnE B3Ry B T iz e 2 4k -
(i) Zr S - AFrRE TP R RERELEIRFTE -

(i) ok ? HLHF 81 S5 pF > B FRT | RRBL Y

(2)% # % ¢ # &% (Equipment blank sample) :

(i) 3 r0Fis iRk a0 R R GERR R SL T B R A
TR

(i) sk lle B BBl > * UAEREERXE LI 252 o

(DEERE S B U G 2L AR S Bl SR A R
0 HR&
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(3):#ix 7 v ¥k & (Trip blank sample) :

() lFFTUFERLREr FELIRHEF IFRF B 27 LRFH
ESL

(il) FHR2 TSRS LF rieRERRD T UARREEERLLT

TR

>‘1\

(i) # Rl kP FEF L5 R EEFERT | FFE 30 4k

e
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2.5 BB T RBRTE RS TCERI
Aol ENF RRRR I EB KT E R T L1114 £ 20
17 B 337 S8BT > 2 hidhe 32 (CkiFABisid) $ 106 (o
BORREGR) 2 (FHE B TORIFAEILE) B 6E (3 TRER)
Hp ettt 3 pokMaoe ) R EE B ToRY B R R L kR
TR EEOKTEPBIE R R T
FEADTERBREF AL LEEFRE TR PR
2ok BOKEHRAE S 2 (NIEAWI04.52C) 2 T & gl 30 T R34 3 03
(NIEAW103.56B) » i i % -k R 43 2 4 35 g S w7 (7 % i fg o
PURBERMEE T - N REFINRR RS LR
FHROKEHEFESFLF N AEF - 2T A 0 H el
BRI R P RS FERBETE R TR AIRAE FHRE- X
FARPRREAF TG I ITE S A o R T R IF G2 L
FEIE o E P IR KR - P AACE SOmm F PR A A ATE 130
mm (Futs TP ) &% aAgiE200 mm (Futs 14 p) ¥ RELH
B TORTRPYER 2 A PET 2 (B 0 VOC k2 " & L e
RN B

Biklfey TR RORMEEILTEL 2EEARLE P E



RIE AT 10 A R R FRER 0 B F FHERFEPOkG T 0.6 BoKiFE S KE
BRPZRFEFERE (05m)~ ® & (- ZARES 1/3 8 2/3KiF)
2Kk (RAEY Im) ~ Kt ¥ TRERRY Rt ZF 8K E
W G R o
FREARABPEST LN FTLEN > Rpeiefpdivi1 s v
FEFRER R ETHRY A RS R BRG] e 1T E
APTREFEHRES 2 RIS LB A 2R T E RS % -

R F L gt o
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26 ¥ TP EEHERTA
ipf;giﬁQ@%&%K%T$H§3EW%EL%%%%
%% % B EPRI~USEPA & RZRZ I (R TR FF ) 2 40 B HR 4§
Bk 3 F RERAMNERSEFEF I RETL 22 FH KRR
7+ > EPRI 1% % ™ **ﬁq‘f TR E ST R Ry B REER
Firdl e R w T fplER (MDC) 2.3k %0 B>t kst ® 3Rz
# 3 USEPA ¥ T kiRiidn s R B ho 2 8 24k (Tl cnifiep % o &
7 035 BERMA R Mo oY T F SR T )y

PIEGEF A e A2 F4E% % (40 VOC & % 34 T - PDB A8 3

-\-1\

RRE ) T ERKRFSTHEANEHEERDR S BRI L8 T RER
2T ERPER] RIF RPN R PR RE BB E L F5T R AT E RS
£ RiFmied R R KM SRy T RA R B2 ER RS

FHAVOC 4 M3f# > 38 12 & NIEA R RaHi2 L 30

ﬁ-\r‘—’,&,, IR‘J\?#’PPX’L/"I(M'&’—‘I;EI&F*O
AL AR Z AR B HATR A TR R AT ERARP TR B
WTOKRERAI AT REEEE S AR AR L SN - 2 G R

EPRI 3% % & 17 (k& (MDC) % B 245 R4 152 > 10 3% = xsd s

*%jfjé_..?; /?'Jﬁ{},—[\:}i,‘y" - \]4 12: USEPA #Fl 5]%)‘ 4 ”-'/J' = "b’ﬁt’}}iﬁjﬁf’
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TSRS IGE Y 21 B RERA R RIRS IR
SR S PR B LR NN N S S I £ F -0 i
FRodrt P AR TORERIE AL R R A BT aE R w s

AVIEL B G BN G AR RIFTL B

e
i

# B TORE R A

ETTRS

N

ﬁﬁfiiﬁ%ﬁﬁ’ﬁ?é—ﬁﬁﬁf¢

TRk FE TR AAEPIED > FLAY AP REAR

¥

AR MERET 0B B FAA L CER S A B

%.

AR ERRI R AT KM ORE S A EHKE
HEEEF 35 B HARMHB MR FRLTAT © ZR UK E(4e pH
R4 2428 01 ETRB2LE 5% FARTE IONTU £)- F
PPV HRITH cR kY e g S RETRER R KR RE
P m T W T EoeE L e RIS MAERVR T

drdk i AERTIEL R REE- BT oL FEBREN LR

B gEshied TR A FRANG RS TORERS S LA F PR Rk
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£ 22 BP b ToRE R4 2 0t i (EPRI~ USEPA £ 7k 3 3%)

7 EPRI USEPA B30 (é )
PR o L c B ERHAgEY (3-5 ) & | o 1 e (FRS B
T ERK LR e ok Fm @ ,; iﬁ;ﬂﬁ- () P —\,jﬂ;}\ Bk e )
ViR (= . /” /’D— I’D—
w3 S T A '—’ruaﬁf‘ ¥ Nk - g , . - <
et VL g fapH SRR MANE | - 2 RROHS BEA -8R
A Rp B E i 4 R 5 ) E5 k4

HAA RS A R R ¢
3 VOC f7kfiff » isgfdi = 56 -
%2 kg ch* 2 (4 PDB)

FRRR | FEARS 2P DQO R - FAaiR
e A s T R

BFE ALY A 2 | ENEE
TIE P (4 VOC) Z M3 Bk

« & ASBLOQAM 3 z_i%13

ST AE - FEH T © SR TR TR E R AI(NIEA

£ 50t CEEETY S W
BAES | s 42 MDC s A g ke | 0 %J’iiw o 2 102.5)
. e 7 FE’A’%%*"P% FE'I,E:‘I?”’;\‘L;’:] 7 . & o e s 3% o
DR H#1E B REREE KA
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2R FRERLRRGER P T RS R TRy R
3.1 ¥ ToRFRE L R ER

BOTOOR B K S TR Bl 5 % P (groundwater sampling and
monitoring data evaluation criteria) f+*" f& % TR 8 & Bl Tk 2 & 2
(representativeness) ~ ¥ F |4 (reliability) ¥ ¥ +* 4 (comparability) » % & iz
TR S LRIy A2 £ BT o
(1)#cz & P #%(Data Quality Objectives > # i DQOs)

R TORERE R P R Tl & F P 1R(DQOs)
VR T R R LT R E AT £ oDQO mENT 5 AR A
()4 72 & (precision) : & 4§ P T 5% % 2. AR R > % MR RIE L RIS
(ii) # 7z & (accuracy) : B E B R OE 2 BRITAER () &R
(representativeness) : tkqeit & E R K PRl TR 2 3@ v Bk A o (Vi)
% 5|+ (completeness) : 7 dxBcIpr ® 4 3 E AR S HEZ VB LA (V)T
v 4 (comparability) : # Fe BFRF b B 0 47 H AT IR g £ - RE O

B 1 E AR A 4

(2)Thd Fr Ak & T3

BRI EEERETEEAN T RS T S A e g
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LB ET R A ALY R Rk RRE TR EME S (DR

FoR AR @ F TR pH BT R CEh RRZ B B%

S R E R MY 10%PF AR S EAR TR A (DR & R B aF iR
T * g Fa3MEFEMF I A4RCAREETEHFELIFHRE
(vi)& B %32 % & (QA samples) : ¢ 3 7 v % & (field/equipment blank) :
#h 225 % ~ €47 ¥ & (duplicate sample) : & FidF R £ RA4E ~ K F T

7 0 & S(rinsate blank) : FEzRiF AR A = B (V)F R SR &

™

R AR & e A B R S AR B A T

i/{rk}_ o

AT S F L ERYE L RM > %R RRRERNEREE
(USEPA)#! ASTM RSB 7 & F R (T ¥ c EMRFe™ ()R EF
R I (calibration curve) @ & * % Bl * ' MEEFRELSRAMT B
#FE AL M (1) F % % 73] & (laboratory control sample ) ¥ T {7 &
& (matrix spike/matrix spike duplicate): * 12 5 = & 45 2_ & Fx & (accuracy)
4 FE & (precision) @ Fa 0 % ¥ X 2 A RN S (i) Bcdy 2] TR
% (data quality criteria ) : 4p ¥+ 4 £ (relative percent difference » # £
RPD)<20% » % € g Bl 2 % B £ B B & 20%14 p 5 (vi)w fc &
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(recovery) /i > 70-130% F pr A 37 > & (i gr it (v) 1 p]4% " (method
detection limit)¥# 38 £, 4& ' (reporting limit) /& > & jB| & & & (regulatory
or monitoring standard value) > F& %4 +7 & AT & X W BIRE ¢ MIER
FA (Vi) AT RS AR A R R 2R T W RER

(MDQ) » M Fg i b A e 5 L4 v H) 2 o

(4)#cFp - <22 B ¥ & 4 47(Data Consistency and Outlier Evaluation)
R A RAREFERE TR - R o B IOFRFARIIRT
il - # 2 FEERE AR uBuBEAL A AR YR S (D)7
B REAAT RO E R B F B By MRS LB e 2
Bl DR ¥ Emn HEF R ELEFAIR G ¢ HHRARR L2

FEQAQCES: » NHAFAT FEFEFAL -

(5)#cdp 4 % & defx & Bl (Data Acceptance/Rejection Criteria )
BRRLEEERT AL OBRLFH D 2 2% 4 DQOs &

QAIQC b & (i) B 5 ek © 3 MG A v £ A (ded &

$h s RERLFEL ) )BT BRSSP ET L T3 R4

ZOREFTA - FHRREETAIA IR -
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(6)F% it T Bad T K E BIR* (Application to Nuclear Power Plants )

i EPRI 4331 > 12t & it ™ K BCdps= i % - 4 QA/QC R Bl ¥
WS ERE R TR B R E ¢ R ()RE K TRERT
frg v A Mt (40 pH~ORP~DO~ £7 & ) (i)% F stk &=
v & REMP 73 ~ USGS (U.S. Geological Survey » % B H 4 &
k) /JEPA/IAEA =B #icdy > MR Gp RF R E A S RLE S ()R F
AFdl 35 20 (95% B HF) B g+ B Type [ Error($) 5%/
B d); (iv)~ F s i RRR AT A 1Ta S
R RS AR TR iR (T 5 0 % R PR BOE BN ORI B

55 (VRGPS BT (SCM) B A { 37 55 & TRl S 2k v 3 JiE e

m

TH BRI B ET 2 & 1Y g#ﬁﬁi%‘?- REEZHR LM

FEM T o TORRES RGPS 20 TR S

%\\]

— FHE%RE > FHRIKE > FH80 - fAva | PHEREE
Fl o HPp T E P A PR BB R RITRN LT F P
ToRMZ F R T XA EF LS P IRESE R G P I AN PR Rk
BBLERY o b TR S E ORISR R R R 5 2
TR g AL B RE AR ERTE A% 2

EP g AK TR R L I
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AR TRFTORERTRIIER  BEREE BEE
BN Pk FiEEEE S s gk BF By E F R

FAH R ERRNT R AP ER 2 P KT I R el Sy
® 3~ (>20-30%)~ 47 Rl £ B A1k (RPD>20% )~ £7 4K # 4840 7 {3
B4 QAQC it B A -

Fots BO¥ Bchp B F10A R S R TR%RE (AP L8 s
B RERE CQA/QC) REZEHREAL A TR AE R
MERBETFE TR IR TE%E 0 2 FFL85 040
RS R

PHREHILRS DL FLEEHES 2NTRF R TH
FO A AN BT apulie ) FSME AP BT AL S T 2

ETE SRR R R W e AR AT R TR R FHET .
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3.2 EPRI ":#& H#cE Rl |

N}

R EE R LR R R RS S E TR AT A Nk

*‘.

B S BRI 7S TR £ IR B B2 0L R S 2 iR
f2o AEFAREUAFEF AP T RE Tk EL Tk TRE RS
% < EPRI2008 45 31 ¢ 7 Evaluation Sampling and Monitoring Data 3%
iR T PR 0 L &% F 7.1 Analytical Data Evaluation 4 +7 #ic¥
=iz~ 7.2Evaluation of Field Water-Quality Indicator Data 3.3k (Er
ey =% 4, ~ 7.3 Analytical Data Management and Data Quality
Assessment & 17 Bcdp ¥ R frdficdp & F =& 4~ T 7.4 Ambient
Concentrations # 8 & & | 1 % 7.5 Review and Revision of the Site
Conceptual Model i & #% 4 #2 eh% B foid 37 -

"4 R EPRI N7 3505 4 R e Rl ) i P
7.1 Analytical Data Evaluation 4 17 #i5 3= %

PP TI(AER): 7l R 25 BARET L
5o~ B AR et o

LI ERE F R AA T RO B L RS kT
T 2 FAMER N ERREOF AP RRDER R IR B

FraE I AR o
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"%i*’v Tookeh o H v 4 R (matrices) s 47 Bedg 0 B G R BB

NSNS

fg’s
(environmental impact)F» ¥ sc B 5 £ & f & o ipE oy a7 4
FoR SRR SRR S B RZ 0 R 2SR Rk R R E L F R
STV R R R SRR PEELY PN CA N AR 7

bR

AP B PR T R TS TR BRI p A B
7 e I L

Bz A FEA B AI(SCM) & i (T L b TR AR PR 2 R

B - AR s LB LR et R A

PR S R L BT RS TN - R DR A

MRS S TOREF PR R EFF o NI A 4ofp R R

S % pE s R T HP AR 7 1S 438 B EER 3k (follow-up sampling) B F| L A

FERBE R R RT] c B % > 2185 B p R SR8 4] (voluntary

communication protocol)#737 2_ f§ 5¥ (& (trigger levels):& {7 b % » 1 g %

ERE 2R A RS TR R DR D E RS

7.2 Evaluation of Field Water-Quality Indicator Data 3.4 -k & a‘]E] gy ™

ERRP T2( A% ) iR RADEE 2§ BB R T AT IR R
By Tk E
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M Rl - AR B T A 7R A 47
ToREFRZ W EFERETG ) U EATERE R EE G R A
R Fdp ik @ 45 ¢ 0§ & (turbidity) ~ 8 & (temperature) ~ fkdg B (pH) ~ ¥
it & & T = (oxidation-reduction potential > f#§ fiz ORP)~ +* ¥ T A (specific
conductivity) » ™ % ;3 ¥ jk /& (dissolved oxygen concentration) ¢ iz -k
FHH Wiy kPR T oR2 - HBORER AT IT L RREARY H T
RAL AL & L DT -

BRI TY R TR ¥ Bt A RIE o B e
FERELZARLAEORAFEREA LR FN & RE T & RT
BV EIORMVTAETHRADTEFIPRIEI AR E2nt LRSS
R AT SR L2 AFRRBEE- HER o UARE R
EX L I

Bt rh s T KR A iR iR TR B A8 T ) T P (stabilization criteria)
7 54 AP M 2 f2(ASTM D6452 ~ ASTM D6771-02 2 -k 7 &7 34 F - i 4%

AR E) 0 B P T R TR RS AR R R R e T

’f”r'r'?rr ’E & o

7. 3 Analytical Data Management and Data Quality Assessment 4 17 #cdy

TR

54



ERIEP T3a(AE0R): hiod2 APlip? 0 ke FUTIEDR A
S5 (sample identification) ~ # & = ¥ & & /P # % %] 78 (sample location or
well identification) ~ %t p #p Z PF A ~ 973 © A 473t fa2 BIF Ik
BEHZHEF IS AEI -2 BN E) £ IP 7+ 2 T (measurement
uncertainty) ~ i = 2 & ¥ i p])k & (achieved MDCs ) ~ F % #E & 4
¥ % 4% (data validation and verification records) ~ £_F 7 4 7.% % AL H-
ht {7 # 2 P (site action levels) » 1 2 d4 ikt A 5 % 2313 o Tk T ﬁ;

SA TR E TR DL L AR BN RERTRSE OGP LE R

ARTHETSE B SR EERE A Gl T AR
i 35 %8 (computerized visualization software)#- % ;5 4 B (plume profiles)
ot Rar B BB NET LA TR EBAET el eh
M TS o

ERIM 730 (AR lchh o A AR B S R AR e R

)

FEEREREBRY o
o5 % 238 A& % &R B (Guidance Statement 7.3b [BASELINE]) » ¥
HEE AR T RS IORL L T T AEAR

FOTAF LR AT R TR R A - R 5
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RPN RSP RERE T E o ERR A TRERR
oAy i % P AR TSR BT A R 2 - RS AR
P A BT R kB R AT R g PR

g'ﬁ— o

7.4 Ambient Concentrations ¥ 3 Jk &
7.4.1 Background Radionuclide Concentrations # % *c &2 % 8 )k &
R 741a (AR ma ety f@s vy F BER o

1395 A& %4y % & P (Guidance Statement 7.4.1a [BASELINE] ) » #i&
TRk TREPEFAITRE S BRAmTIRE Y AL
FRER MUEHEAL P RS A SRS EL ﬁ—’lbﬁ)*’c? AR eod WHRB
P et R RS HERAVAERIRER AL 254
T ERASPTEGEE PR L FFREET B L AT R L
(analytical bias) » 7= 7 B>t FliiT &M ¥ @ p[JER (MDC) @A d1 3R eh
SRS o

TR T L RIRIT P RERNA ZFER o p AR 3
IRB AT BE s AE R X F Y 3G HRSY Sk
EA R AL KRBT R S FERER T (40d 3F
W) AEE R RSE R B R B R R T R B A
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Z RIR ARG R RIRE 3 2 T o

FEIFFRAF V5 SRATR KRR s EPR R ey EE =
S+ 5 % B3t 4 (Radiation Environmental Monitoring Program - f§
REMP) *t#r#4)gkoric & ek 8 iy o & J{fiﬁa&f?‘(ﬁri B+ g : ¢ NRC-
EF R khmw kg £ F % ¥ (US. Department of Energy
Environmental Measurements Laboratory )~ # &%k %% (USEPA) % % R
A hkh (USGS) #rg # g R T4 o FI%E R+ ic 5% (IAEA) 4%
EAAMAE REHTR L ERE TR AL 2R ERF

( National Water Quality Assessment Report ) ¥7 £ R Ik i% % 4+ 44 4 3k

\\\?{r

bt B2 GEERFRS 0 s LR LY TN - a5 MR
EBEOHERVALLEET R E -

EIRAFRT 0 REPAOT FERT L MO RAETEF REMP
A WRIRAR L EREEL S HEA XL B RAAEES
VEFE A AR FTFFER - F R PR A R > REMP 4 474
Bl R ¥ EEE RV KRR B R T gy AR A T
Aprr H o ,fig—a;;»atuggg;o

R 741b (ABER) A8 P Vg 4 oy - AL

(B d)
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145 8 %45 & R 7] (Guidance Statement 7.4.1b [BASELINE]) » #&
7 R R P 1 PR 0 B A ALY T E 2 - 5
A% (Typelerror) » 7 iz B 44 1) (false positive detections ) » ¥
FOR BRI RN T BRIER (MDC)PF F 4 * = B8 £ (2-sigma)
MRS T 2 gk (T 9% R ) Bl A 5%
S AT R BRSSP R R R A A MO TR R E

RIY G EE R B BT AR R b D

7.4.2 Atmospheric Deposition of Plant-Related Radionuclides ¥ 7. iz 4p B
ST ER k¥ - ESR N B
TR TA2( AR %) 3705 I ie et RUR B 2 s ii i fhen f
/T "% (atmospheric deposition ) € & |4

1295 A %45 % R P (Guidance Statement 7.4.2 [BASELINE] ) » Ji&3™
P DR BT PR (i )2 A F TR A 4

T }xﬁ—im,ﬁi,’f_?‘)‘kom PrREATR e 45 R LR A ArEE L R R

]

ff: RECARN B9 [ EHE F T AR %i%f%\'h?ﬂ} S P R ST B
ol PFr TV B EAETR LG TR T QoL ki

he

T

% "E @ 70 M- 4P (airborne material)i E 3 2 3 & aE R HAG o
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B kR WA ORI F T F M 2 R (e
RARE SRR G ) S m-}sp GE R ARBELET 7 7 BOER A o H ¥
TRE R B E T R AR R B A R o B F 2 R

R (e R T ROBLRIER T o B TR MO R A S RAT B F T

Mo BB B FARIRT FRERRE M FUERL G TR R

PR AL RBORT B AL RIE R RE LR Bt R
AP FERT R ALABETRRRCEK Ay 2 H B st
ER o MHEIMAaT R oI BRA FHGFAEROFFFRTE
TEHER LSRR HERERE NG H B EER - RITEHR
FENFELFARERF TSR MR L AR o ik
LW P EEREDTEE S F @ﬁi;f].%i’ ST Y% BV HC# ((numerical

2 2

modehng) v U §§ Bzt B s £ ;F—';%ﬁ o

=)

7.4.3 Plant-Related Liquid Pathways £2 7 R 40 b 2. % #8314 /&

AP 743 (A ) Ay sffilfes 4 cnfi-nT™ > BTk I et

\\

Frok oz BRSOt Rk SR R A kY B AN g R AR

oo
l

%954 #4p % R P (Guidance Statement 7.4.3 [BASELINE] ) » #f3%
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TS AR R LR PR Rk S BT T e s F st
PAEE L B2 BB L AT RSB T BV Ip N A PR R A AR B S

LB o B ki PIF o Al R B R vt

P B ARER K P SR e A A
CRIEE SR FR RS STER G UALE - SR S E NS AR B S

RN
PIRRAT ERINATRY KRR P Mk RS54 - 23

FAARRE 5 AR WA e H A F RS e TR R e o 1Y

7.5 Review and Revision of the Site Conceptual Model Bz ht #£ 4 #-3] 2 &
i

FRIRM 7.5a(A MR ) T BT RER B AR A WA E
FREFRL BT BB -

R TSb(RER): g4 T EREFIRE > BRI RATEA R
A o

FRIP TSc(AR R ) FRIFEE IR B=e LT FE R
BTAR M P T AAT B R BT RGKAAT B - e
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AP B ik BB A
1395 2 8 45 % & P (Guidance Statements 7.5a—7.5¢ [BASELINE] ) »

Finb % 4 103 (SCM) s € R Jp B AT T AL (73565 &7 L AT MUFE R0
Al BFEF PR A2 R B R B RS 40T 5 o Rt (site
characterization) 7 — 4% |28 IR EAR 5 F § B EATH E R 4
R FERER S FRE S EPRE T RERCBRBESE{ok s+ Tk E
PEREEBEATFRM SR ARG SCMERT &7 Hmko
FATTORB ARG B PR ITHRAIN B LR R R R R R o B

o ERRBATAAPOER LD AT S AR DA TR Y

BU b b A T K g R R E ATHR AR SCM e o
(1) Behb P 3R AR3TH T2 € X 1T A8 1 sV £ 38 H 5 (2) Feakp o
FoRIEEFAE AR I3 RF AT TR Y 2 oRE TG Y
RE oM F TRCE TR E R e 2 R AR P i
7 o Ao R R I Bt R R ¥ i ok 4 $ & (hydraulic gradient )>
A e TR BF A BB TR T Rk S R A
B~ BB A KRR TR BB A 4T e

F SCM 5837 > e - H=R AP M RaksF v A# > * (site
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licensing basis documents ) % 3k 3+ A #_B] 7 ( plant design basis

documentation) ¥ F Z B H { F7 MARRPF F2 - REE LR M.

Vo2 T IR R M A

1. # &Sasw) g 3 ge = &4 (Sample Identification and Traceability )
- BB EE- S (Z XGPS Bt~ P~ BFRF ) T
L& #% 5% # % (chain-of-custody) % 41 Fa (kv if jid o

2. By kFHFERTE ( Stabilization of Field Water-Quality
Indicators )
BFTp pH-¥ 7R (EC)~ % i*:BR T = (EW/ORP)~E R % /3

(DO)» = % R &1 |3+ 210% =+ 7 5% -
3. # & %3 ¥ iF ¥ 15 ¢ ( Sample Preservation and Transportation

Conditions )

'%%%

RGN s R HEE L FER (4£2°C)  FFERAE
2448 | P EERAE -

4. B EFEE S (QASamples) % F 5 (Coverage of Quality Assurance
Samples )
ez 1% 10% % v t& (blank)~ 5% £ 4F & (duplicate) & < 7

%4 (rinsateblank) M E 2 5L B LR -
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RERD ZE R (Instrument Calibration and Linearity )
¥+ & 4 (calibration curve) F % 8:4c i+ ® AR ¥ R>>0.995 >
T3 R e B fEts o
F¥p & Fix+4] (Data Quality Control » f§ £ DQC) 1%
 ¥F AL (RPD) <20%
e  wiz ¥ (recovery) 4>t 70-130%
« 1 RH&*T (Method Detection Limit » f§ #z MDL ) £ 48 4 4&*1
(Reporting Limit » ff # RL) M3 E p[HE 8 &
bt A B o ¥ 1 Pk & (Minimum Detectable Concentration>
i # MDC)
LSt P g AT RAR BRI R K AiE MDC F e
T ERTA AT o
R ER2E ¥ £ (Background Concentration and Outlier
Identification )
EHBED T B E Y B T AR e E ¥ B E( 3
% M 1+ Type I Error) »
By B ¥ 4R i (Data Management and Visualization )

Sf E MBS FRE LR RS



@ EN ks (GIS) 2548 (plume) B % R -
10. BeaE& #5°3) (Site Conceptual Model » f§ 2 SCM) { ATHE F &7 (&

# (SCM Update and Validation Frequency )

RS EE FRUERE RS 3 AFEE S NS S 1 B
FRG BT S g o R RIRE RITA LAY SCM; EH R

LRSI RRE 0 BT RS LATRY Y S aT AR
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33 L RagH

s
|

.o

S

w2 Bl & T oREER S ERIITE R ERGTE R R
FHIE 2 A EARRLEREF T o
1 FRSFEEE/S 2P
FAIE R RPTRAGE TARERET R A ITOR P
ERETERAESEFTEHIL R ¢ RIS PR Ry KT 4
BRI RS EFEE T RERSZEE W2 %R
BREI S TARFEEIE D > RET R TR LA EET R o
2. FplEcyR ROV H|Eh2 i Bds
ZREFPIREZT AR VIl A ¢ 2B F B
TL(BEFRFTHR BT AL AEE 7 0 FTHRE v &2 E
FHRALA - RBAEZ RFNE B TR ek mg
TR AR R TR SR o
3. FaPrA 3 (SCM) 28 Ay { 37
FAE R R TR R AR T R R BATE RIS #
LR MR K R RE SR AR AR F
TTARBE Y R eV S TR E A LT R EHREDE G R

FE-REE R
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YrE¥ REAHRERL ?E&@ﬁﬁ?“,ﬁ% ~HF B Rk T oREE
ERBE%
41 Kori 1T BBt £
AR IETR RS T A% Korl % 7 BB Frene )*Jc(Seo etal., 2024)>
Kori ¥2 % fami— HP3F 4 7 4 b < }}%(Seo et al.,, 2023)1 B b Y B A
BRA NI RIAEPIRKGSZAFR TR ELE o a AR B FTD
RFFL 2 g s r 2 & &K E DR 5k T (Derived
Concentration Guideline Level » f§ # DCGL) 2 58 o o > &% T g ",/TT [
S Rehb g 1% JE & & B E 7 421F 0.1mSv ek 2 (site release criteria )
)4t DOGL E s ik B end #1720 % 25320 R .3 6 & % > o
IR, TLAZIREPBEFOTNREG Z Y ERALEL &Y F5
BREL =R 0 02 ApM G~ S4B 4-1 7 5 RESRAD 3¢

DCGL &7n® i /n 4% o
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IR L E A 1R
4

BEBEREARE

&
REHER (probabilistic ) SXEHEI ( deterministic )
A E
&
HIESHEBA

HEARFRES - BEBERNSHIRE

$
RIZIU R ES S BRIRREE

&
117DCGL 3t H

B % %k Seo et al. (2024), Figure 1
Bl 4-1 RESRAD & indfg

¥ jeshi & i € * RESRAD-ONSITE 3% 7 I & 80 Bk ix
Bk ? cfg bR E 0 Y REABE AR 2R N kAL RT
(DCGL)h= j# » H ¢ T § 6 BE&LEFNLFFT L LR > R EH
Bt RO SRk g SR B S o &% RESRAD-ONSITE - 4772
Rehk e B % R {oAp B Sdic > d B sk R a0t Lo

FOM LR v F A RGN Y A A R AR
RO ZOUFIEL R % AT R Y R R BRI ¢ e

S N LT S NIES VORISR 5 Y.
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TS ERFIRBARRY DRFAEERLSL R IR LD
| Y

BRBEEY TV ASHIRZEHP RGO W RE L R4 3R
b AL oy RGP WP RET B S
(ingestion ) £2 ¥% » (inhalation) > #» ¢ £ & £HEP-X 5 L 0t 3F > &
BSAPFEdES R 2 AT B TRE SRS S
»oBordn gz f ¢ RFATTSHE PR SAk ~ o & 4-1 5 & RESRAD

SR ARB R e A 42 A RE R FRELE Y EIRE

N
2\

TR A BRI AR ELE OB ELIT T RERELE N

B

APB RIS AREFLIATADLRER ) T ERER

i
o
&\
g

na

4 4-1 RESRAD % j& hR b & 1o

Pathway  RESRAD

External e Direct exposure to external radiation from the contaminated soil
Internal + Inhalation:

- Airborne radionuclides, including radon progeny

s Ingestion:

- Plant foods grown in the contaminated soil and irrigated water

- Meat and milk from livestock fed with contaminated fodder and water

- Drinking water from a contaminated well or pond

- Fish from a contaminated pond

- Contaminated soil

7 AL &R Seo et al. (2024), Table 1
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242 AR E YR R BRI

Exposure Pathway Scenarios
Unrestricted condition Restricted
condition
Residential Industrial Industrial Worker
Farmer Worker
External gamma Yes Yes Yes
Inhalation of dust Yes Yes Yes
Ingestion of plant Yes No No
foods

Ingestion of meat Yes No No
Ingestion of milk Yes No No
Ingestion of fish Yes No No
Ingestion of soil Yes Yes Yes
Ingestion of water Yes Yes No

T % k: Seo etal. (2024), Table 2

i YR RESEPRE FIPLIRBEI FELER T F
R T A 43 TR R E 6 BESE O FRASHERS

E ol A% Bl 420 FA A S

A
3\
o
b 2
\\\?{y
gk
fim
IRy
Ei
-h_‘\
%
b
3 K
= =F
o
=
~mbe
_—
e
i)
B
>/
F}.
s
s
-h_‘\
%
e
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243 2R E R B RORE L

Parameter Unit Infant Agel  Age5 Age Age Adult
10 15
Inhalation rate m?/ 1100 1900 3200 5600 7400 8100
yr
Fruit, vegetable, kg/ 66.3 161.7 187.1 226.4 222.3 257
and grain yr
Leafy vegetable kg/ 12 49.7 95.2 146.1 184 251.7
yr
Milk L/yr 241.5 219.6 184.4 166.5 151.3 73.2
Meat and kg/ 11.1 23.4 42.3 67.2 01.1 71.1
poultry yr
Fish kg/ 3.1 11.6 10.3 11.3 16 32.4
yr
Other seafood kg/ 2.7 5.1 10.8 13.9 16.2 21.9
yr
Soil ingestion g2/yr 35 70 84 51.66 54.96 42.03
Drinking water L/yr 78.5 130.9 130.9 205 205 196.3
intake
Indoor time - 1 1 0.79 0.65 0.61 0.68
Outdoor time - 0 0 0.042 0.03 0.028 0.15
7R K Seo et al. (2024), Table 3
9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000
0
Infant Age 1 Age 5 Age 10 Age 15 Adult

== |nhalation rate (m3/yr)

(a)
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100
. /\

60

40
o

20
0 ——

Infant Age 1 Age 5 Age 10 Age 15 Adult

=== Meat and poultry (kg/yr) =s=Fish (kg/yr)

== Other seafood (kg/fyr) Soil ingestion (gfyr)

(b)

300
250
200
150
100

50

j

Infant Age 1 Age 5 Age 10 Age 15 Adult

-8 Fruit, vegetable, and grain (kg/yr) =-@== | eafy vegetable (kg/yr)

@ Milk (L/yr) Drinking water intake (L/yr)

(c)

B % %k Seo et al. (2024), Figure 4

B 4-2 2 fER B AATH R L E &L e R
Lek2z < :!?_-Jvl 4)53!5 %,E;gﬁé.l AER AR ER 7L LR Y e
kodod d-4 BB EF X PEF LR VRERIIE S 2hE N B
GBI Lo R A RIEH 0.60 3 B F L rell BER A S R

B o B 43 5 AL RN PR b S



+ rZ P N , 2= Y .
% 4-4 2 ez p hEH T 5 (min/day)
Classification Sub division Indoor, Age Age Adult
Outdoor, Offsite 10 15
Essential Sleeping Indoor 565 525 489
Meals and snacks Indoor 110 102 116
Other Personal Indoor 73 78 88
Mandatory Work Outdoor 0 0 212
Study Off-site 286 357 24
House works Indoor 18 19 126
Transportation Offsite 77 74 98
Leisure Companionship Off-site 47 58 60
Media use Indoor 113 113 150
Cultural and Off-site 5 4 4
Tourism
Sports Off-site 21 13 31
Game & play Indoor/Outdoor 96 80 19
Etc. Off-site 28 17 24
7R K Seo et al. (2024), Table 4
1
0.8
0.6
0.4
0.2
/D
0 — — =
Infant Age 1 Age 5 Age 10 Age 15 Adult
~8—|ndoortime =—@=Qutdoortime
B & &k Seo etal. (2024), Figure 4
Bld-3 P23 Bg ot plhEE &L o Mg

BRI 5 e R A B M 6 RN A PR S C-14, Co-60,

Ni-63, Sr-90, Cs-137, Pu-241 - ] 4-
| £ & # F]+ (dose conversion factor » #§ £ DCF)
BRI e ER L fi BT LR HE

FGR No.12 3f £ - 1195 Bl ¢ 44+

4 5 F b P BT E L R D

g1 DCFL27¥ ¢
%% ICRP72 2

FIE > DCFRg £ &SR 4em T "% >
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=
-\

FESAE] CHMERESBTHFT AR AHFRF - H eocs ik

g 4 R RARE 0 Tt DOF Gl % OB F B 0 4 o

(a) (b)
1.00x10 1.00x10?
1.00x10* 1.00x10°3
g g
3 1.00x10°% S 1.00x104 ===
(2]

E -3 £ —
I > o ———
1.00x107 1.00x10°

Infant Agel Age5 Agel0 Agel5 Adult Infant Agel Age5 Agel0 Agel5 Adult
== 1IC =l Do w0 O] St == 137Cs —e= 241py == MC == NCo == E3Nj 0St =@ 137Cs. e 241Py
(© (d)

1.00x10! 1.00x10
1.00x10° 1.00x10!

_. 1.00x10 = 1.00x107?

{G" A £ ]

& 1.00x107 < 1.00x10

T 1.00x10° £ 1.00x10*

> =

2 1.00x10* < 1.00x10"

£ 2
1.00x105 £ 1.00x10°
1.00x 106 1.00x 107

Infant Agel Age5 Agel0 Agel5 Adult Infant Agel Age5 Agel0 Agel5 Adult
—— 14C == 60Cq Sr == 137Cg = 241D =g 14C /e @m0 Sy, imemRCs et 241Py

B % % k: Seoetal. (2024), Figure 5
Bl 4-4 7 F2cbtt g ng 2 K o @ B 3% 713 (DCF) % i

M 4557 Fei AR ERTRran B85 v ERAELF
PP E2dE s 3 B oo TRABE Y24 C-14 ~ Ni-63 ~ Pu-241 #| & &
B UM RE S A e Co-60 8 Cs-137 Pl F] & 4 s o

Plge® o RS AMEFHH L ELE -
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: , | == LN esd13y
C-14 " | Co-60 ‘ FrEEd | sl

1= & Pu-241 ’ '
Ni-63 = Sr-90 | o oy

B & &k Seo etal. (2024), Figure 3
Bl 4-5 7 b mde B EERE R ot s S s

Bl 4-6 2/ 4-7 Pl 7 - H R FRBREOHT FPAELE &
MR LB H Y FREELE G B RAM > L Co-60 3 Bl F 3 A

- fEEH O MARE T H AR HHE KR Ni-63 2 i § 3 o

B e
BEHP B S HEF o 12 Sr-90 A b o ERERE B 15 kR A

<

FlH g de 2 p R ERGE o L Pu-241 i b 0 B S2RRdED-F K
e FIE R T RE o ERA

C-14 Co-60 Ni-63
T L= b | 1556% e 55\5?,
N, . N
Y N\ 8
N\ \ :

Bl % %k Seo et al. (2024), Figures 6-8
B 4-6 3 R B2 ITH 48 C-14 ~ Co-60 2 Ni-63 12 % % o i
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1.00x10

1.00x10
100107
%1 00x 10

1.00x107

1.00x10° - -
[ 1 3 10 30 100 300 1,000

0 1 3 10 30 100 300 1,000
fear

neat (watering |

B & %k Seo etal. (2024), Figures 9-11
Bl 4-7 * bR ERSEHFFE Sr-90 ~ Cs-137 £2 Pu-241 M2 7 o £

W i B

BEFIRY BBV RI FRAHE L £ 8% 95 DCGL > 4p
Mgk 4cBl 4-8 Bom 3 b E#OE PP MEERATRRE R TR € R
S DCGL % Mo (3R 2 524 5 2 P fd i B g > 7]t 3 DCGL
B 5 K IR %

1.00x10° 12
1.00%102 10
. 8
2 1.00x10?
o B
= 6 B
3 1.00x10°
a
4
1.00x10! 2
1.00x10? 0
s nfant = Age 1 = Age 5 Age 10 = Age 15 = Adult ---O--diff.

B % %k Seo etal. (2024), Figure 12
Bl 4-8 & i fEgr & 4453 0 DCGL 1+ &
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K oehi BB Sl o 8 Co-60 5 8RB A E HHE KR T

T

BEPN R G M o Ni-63 Pl L dmie gk M 0 Sr-90 2 p ik
»F Moo Pu24l plraE s E G M -

Bl 4-9 S H* PFPE T IFEL T B P faSE < & DCGL
HUL O SR TR RAE T S A BB~ S s R 2
SRR LR G A - R SRR R o) SR N
# Sr-90 £ Pu-241 > ++ 5 4, e DCGL /| {8 1% M3 3 5 1 kg el |
& o %E;—‘F—;l;;kx CRER R L IRT o

1.00x10%

1.00x10?

1.00x10?
1.00x10°
Sl b
1.00x102 I I |
@ Co Ni Sy 19cs Pu

pro. min M pro. max det. min  ® det. max

DCGL (Bq/g)

o

B % %k Seo etal. (2024), Figure 14
B 49 2 FHEfAbs* 2 kA1 ok < 5| DCGL ' f&

Jeeh - vt s % S 2 % 58 B DCGL 0t ficde ] 4-10 0 3

76



54 DCGL enfds #3RFE* A fa> 29 250 B UFEE7 § K
Eb b
1.00x107? 16
e 14
1.00x10! ;," 12
ob ! 10
> k=)
£ 1.00x10° 14 8 &
ad 5 o
2 /
Q ¥ 6
1.00x 10! 3 4
SR e Y i
-------- l -—"-‘—" “““N "" 2
1.00x102 — 0
C %°Co Ni #0Sr Cs “1Py
N pro. min det. min ---O--ratio

B & % J&: Seo et al. (2024), Figure 15

B 4-10 453 3% 2 L5 54 & DCGL " #&
WHZZFTE5 2 P E#m gl IR OE AL £
BEFEF LR e 3MEnLiien PRI EE - L ARE L
A s R R B R a U RN AP
BRAOEFN o PFA R REL KT 2O DCGL & > X

FTHEERREREASATAHMESREF{FRR TR L A LR AR

TEEH R RBEO G R EREORBER G R

EREZ 2B RN AT RIERELERFF K TR
y kb + /A : R 22 o

= A Lr)i-&ﬂfﬁ,}a'gmﬁlg
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4.2 Oyster Creek > &
AP RRERE G DR R B R Rk TR R A
B o] & 10 Oyster Creek P57 Fu e b > FtH ¥ TR T &
17 EBEE R 0 0 1 IT SRR R ﬁ,fﬁfﬁ RFg B P ToRFMITER g
B> 2022 & -k @ 3 3 A 47 2 (Hydrogeologic Investigation Report »
i # HIR)3z4% 7 k5% iv T ¥ 1 € (Nuclear Energy Institute> f§ - NEI )
2019 & 3 ' g % 2. NEI 07-07 Rev.l ( Industry Ground Water
Protection Initiative — Final Guidance Document, Rev. 1 ( 1 ¥ T kK #E
5 R —B ¥ 5}% Wit 2375 1) 2% EPRI 2 EPRI Groundwater
Protection Guidelines (% % fi# T kI &dpsl) #r= &2 4 (tritium)
#Aax%o* 7 GHD (¥ L Conestoga-Rovers & Associates > i #i-
CRA) %2006 # 5 7 2 (k> p FAEH1ITFF) EF7 PRatFik
150 % ~ CRA 2006 & 9 * ¢ 2011 # ¢ HIR (CRA, 2006, 2011 ) ~
GHD 2017 # 1 * = HIR(GHD,2017)> 12 % {3 3§ 2 QOyster Creek +*
TRGE AP M 93 A o GHD % Holtec Decommissioning International
(# 4L HDI) % 3= %%l & = { #73% HIR -

SERAPAEHLR ¢ (NRC) Pra sk o B4 B 45 # (5 > HDI
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% 2019 & 7 ' p Exelon Generation ( fj # Exelon) P~{¥ Oyster

Creek % & #b; 3%# # d  Oyster Creek Environmental Protection (i -

OCEP) 5 #7j * > HDI 53 ("fi) ¥HFEFFR -

TZ\')% NEIO7-O7’GHD ’Fﬁ%ﬁ.‘ 2006 3 9 x _?L 2021 = 10 n EPE&?EQ

2 ARBETEE > R B T oRE B Aok 2 R Flsdkp 2006 & kTR

BT (RN A E TR ER)  E TR s

f‘{,':"
70 &

c2 Wb 8 R R IRTE B SRR 7 2 R AT A

- 714%,'?4 )?,‘ﬁ')‘;:r;i‘n

THP 2006 EAzfrdodF L S vk B A o EREEH G

i (tritium) A RPEH > P E RV IGER K (5
i 100 B ) mZR4 ¥ -KHEIE 20,000 pCilL -

SERT RE R M 2 Podf 3 5P & (zamma emitting
radionuclides) > # 2z &+ 4 3+ T -k }# 3 2+ & ( Radiological
Groundwater Protection Program > f§ fi- RGPP ) # $: B~ {8 I & {7 e
AR T ORE R ARERY O % AR D ARE B T ) UE (lower
limits of detection > f§ # LLDs) ik A& o

EET A ELRB R PPN RSB AN M 2 S
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SRBER G o TOKT R BRI (1) BREN A
ok Q) BB R A B SR ETREY H S ()
B Reakon e o 4R o

% iE- H®F 2 % (Areas for Further Evaluation > #§ # AFE)

WAk 2006 # 10 * % 2021 &£ 10 * 2 FLiE > A % B A

She
0
=&

AFE -

- 3 T3 # 22 € 25 1 (Subsurface Disturbances and Major Construction )
B 2016-2021 Fuak 28 2 7 i B TR Es s TR R E A

WA o R RARA Y o Rk ® R A RIS R

B 8 R vh B T ook ok 22 8 { (Changes in On Site and Off Site

Groundwater Supplies)

2016-2021 & ¥ > Foph 22 vk e TR ORI E R o
- Tedk2 A std eb s 2% Uk (Documented Radiological Spills or Leaks)
20162021 # B> A3 2 b3 ke T i 4R 2 st oh mE 2o
- et EL T8 2k i (Status of Radiological Remedial Actions )
2010 # #7 % @ M 7k B % & B ( New Jersey Department of
Environmental Protection- {j # NJDEP )2 % B ¢ #14 A ¢ (NRC)
1% 14 > Exelon *t % & Cohansey % PFi5 2 4 /3 2B ° <Rk &
- vk E (MW-73) 3415 2 B X5 P~ 7 5 3 T oK o Ef ok F
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2010 & 11 * 17 p B4a3 k> 3% 2018 £ 4 o ¢ w X

Y e o
X B

_iid;—r7k’ I‘]"’,ué?f

1A

Fokk P 2w kR o

AT S AR N R P A e

(1)
GHD ServicesInc. (GHD) % HDI £3¢ > { #Tk~ # 2474
( Hydrogeologic Investigation Report > f§ # HIR) i 37 % 4 5x-2006 &
CRA (Conestoga-Rovers & Associates) (GHD # £ 5 CRA) #tZk
SR FREL P E AR EER TR R RS
FO ORI RN 2B o B TS R TR

(Radiological Groundwater Protection Progra > f§ # RGPP) -

T % A %412 M %4 2 NEI (Nuclear Energy Institute ) » 4] %4p %
TEMR T A NP AR 2 A TR T L FRE T
2R AR B BT AT E T 2 g TR 5h 0 IR R gt SR

NEI (Industry Ground Water Protection Initiative — Final Guidance

Document, Rev. 1) (NEI 07-07 » 2019 & 3 * ). d 3% Exelon # NEI

\

GE RN SRS EEE

"
febe
5
Z
™
|
A
‘E "
ik
,0‘
e
hn
'3;
G
3‘\‘.“
%
A

ZCRFEMCDHEEITREG H T oRPETF -
EPRI ( Electric Power Research Institute) 3% # *+ % + 2 % - @?J Ee
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BH 2 FAE > Tk T TR EIER .3&”%1#,3 31 o EPRI (Groundwater
Protection Guidelines for Nuclear Power Plants) (2007 # 11 ? ) d & R_
BIE#ER POz T ARRETPTRIAGE T AP EIT R 24

ERA B PR EREIFRS T2 K | 8

%

A

AR AE RIS PR R B B AR R M Tk

EETAET NS AAAMZ B LA CHR 2 k22 FAheER

@ 4 & EPRI 4751 2 $ji o
A ¢

2006 # >Exelon % & M-k~ 3 FAHHL P F & 45T R &
oAk B kiR 20 (H-3)kR 35X 4218 ¥ W%k %F (USEPA)
£x SRR 20,000 pCi/L

% NEI 07-07 » GHD #4737 2006 & 10 * % 2021 & 10 * #
B3 B2 dp B TE £ 27 TR R o A S AR T2 2 NEI07-07Rev.l 4%
2. % 3.0 & Program Oversight, /P & 3.1 &7 ’11,75 2006 & kT
P IR TR
— ke AL (7R E R E T Rk
EalLE 328

R Y AT O T

LS B
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— P4 M T oK 5F] (conceptual groundwater model) 2. 5%

A

% Bu#s it (Station Description)

T RUB Rk 3 AT % o Y Ocean County 2o

Lacey Township £2
Ocean Township (4cB@ 4-11) Fhts 55 B R & 3

& Oyster Creek
Nuclear Generating Station (OCNGS ) £ Former Finninger Farm 33

( Former Finninger Farm Property ) - OCNGS

"

H & 2 US Route 9
oo~ @ P iE-kiE P (intakecanal) 2 B o 2w kW4 Faﬁ#
SR LA ERC B | I :

= 1963 # 12 * 1 1969 # 12 * - Former Finninger Farm
% 626 EFa o =3t Route9 Mk BH 5 SEMBET ABF o
% ¥ % 24 8% (surrounding area land use )

LI SR B EE AR guR £ 7] & o Exelon *t
2018 # = ‘?\"’ﬁ’bﬁll"‘/\ By

s 5 R & % 3F 2 ( post-shutdown decommissioning

activities report > fj #i- PSDAR) - 3¢ £

2L 2
\:'F{";’ =

T YT R PR P

B E 4B o F]pt Exelon ¢33 5

R & : OCNGS rT‘J“ m v

. e ¥ E
FRPREEFBES B 2 R E R T2 HaEEr 3
B

3]
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* R IEB Pk (Station Setting )

OCNGS Rt FRs 25T > 3 HaTia5E T g 2 10-23 & ©
2. o Raahvg A R a R L 4% % Forked River = & & Oyster
Creek(ARLFHEPN =% @ T_); BRE7~v2 » & R ¥ *% > 48+ Barnegat Baye
BER Ak B 3T e £ oK 48 & 32 (Forked River = & ¥ Oyster Creeke pt ¢t >
% OCNGS %342 & 1t /% ki w4 % OCNGS i ~d 3 @]
ol 2P SN 4 £k o T # Forked River = £ 22 Oyster Creek 48
@ o

AT 2 4 (geology) o #) ~ ¢~ k2 &0k A # (marl) #TH = -
B e L a ¥ oOyster Creek #» % AT 1 & 5 = B g H ~ : Cape
May ‘= ~ Cohansey 2 { + % ¢ Kirkwood % - Cape May % @ T35
ERX 40ft; d XA I frahd ¢ —mppes > i3 P EBREE
Fips BlBL o AipAal R ¥ LE SRR a2 d AR K o Cohansey &

3 CapeMay 22 7 TEBER Y 607 ¢ ;1 8B d FAkEizkd o

Ptmp i Z 0 RERRE R F A oe—tmk ) F T LS

AR R H T INFER B o Kirkwood ‘e =% Cohansey %2 7T ;
d kI f4d ~FHZ A2 74547 (ilmenite) A B it (lignitic) &

m—mP T ERER > T M FERD A ATH
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100 3 = 2£ @ T 3% 250fte feaks Fp 1960 2 43 a4z @

FHCHE R TR RR B TR RS AR SR FE DG

ETIRS

Tiaa T g (msl) 21 23 &R oo g

\

TR TS %8

{

AP p R DR k E <o w5 0 Fill ~ The Cape May Formation ~ The
Upper Clay ~ The Upper Cohansey Formation ~ The Lower Clay ¥ The

Kirkwood -

| /@ m‘ 2 e S | i
HOLTEC DECOMMISSIONING ONAL Project No. 11197486-12
H OYSTER CREEK GENERATING STATION Date July 2022
@ FORKED RIVER, NEW JERSEY
SITE LOCATION MAP FIGURE 1.1
1_WA-D01 DWG Source: Jersey, 2001

Plotate: 2ty 2022638 Al

Bl * %&: Holtec Decommissioning International (2022), Figure 1.1

B 4-11 Opyster Creek Nuclear Generating Station g ik i ¥ ]
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-k 2 3 F (Hydrogeology )

The Cape May Formation ¥ The Upper Cohansey Formation 32# 3
) L R ) LR RN N R e ol
e (R R - ddm g o ied B R k4 FApT g o - R AR
3 (¥ 5 1§ Kk & # Kirkwood £ Cohansey » B > # * &7 7 Kirkwood
ik P o d BARBACRE R TR TSP L TR R ¥ iR

B RAAPR e ARBLR Y T }\‘Eﬁ'?’a\aﬁplqﬁ‘/”fﬁ’g

N\

W

ok Kk o Bk H i KR 60 £ 70 # ¢ > i~ The Upper

N

Cohansey Formation & { /7> ¥ ¥ 353 > - k3L B/ > @4 £ 5
AR BERFE LB BFNRDFT L o TR

Kirkwood Z "k & » & { B S F vk o

% B T ok i * (Area Groundwater Use)
YT R B T ok % (on-site groundwater use ) ~ B B T oK iR
*  (off-site groundwater use ) ¥ JCP&L (Jersey Central Power & Light
Company ) 4 %] 4zif
*  JuM ¥ TRk * (on-site groundwater use )
TRt kP o iEd =2 Parcel 1 92 (north domestic water well )
PR ITL A BFWE-LY > ¥ 1 v 2 (southdomestic water well ) &&
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\ 2

miF3 FF > 2 pw AR * o South Domestic Water Well ¥* North
Domestic Water Well 328~p  Kirkwood A& 2_ 3+ T -k o 5 ¢F gy 2 4x #
k# IN 5 REMP E Bl * e ARERHREE > B (7 RS 2 484 47

*  Jtte TR * (off-site groundwater use )

F_*

TR RE BNTH R F Bk o B ATE S MR 30 (Ocean
County) 7 83% A v d 20X K-RPRFE o 1L RE > 0 TREH K
§ o ke 87% (USGS,2004 ) p 1990 & h4=Hpdz > § = B A 2

BN REEY R KRe d 4 2 s 22 2ok (URSGWC,2000) o 4

o =g fhe> 16 B2 FRNE 360 2 » ¥ 202 =3g
At 22 w28 35 %2 5 RRY A 200 R oopteb s f US.
Route9 M & ¥ 3 = v /@/%¥ > # 7K 65-125 & & (p ¥ 248 F
B ) Z v A A R KR I BN H 2 ok 2
?*1'3‘ o

JCP&L & - & 4 2+ T £ 27 T Bt o 7 JCP&L Back Site
g 8 Uk g8 AR YR (402 ) PR
P orriz At ok (20 ) uE A4 R k(20 2 o 4313 JCP&L

Back Site * + 2_¥e 3 (firingrange ) & {7 25344 B2 4 > Fo - 2
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T Rtk 2 & (Off-Site Water Well Inventory )

Feh Oyster Creek 2 7 B ichk ¢h 2o 3+ T K4 jw e B X B

BF B o Ik %}‘g rE T % B %% % ( New Jersey Department of
Environmental Protection> 3 FENJ DEP )z_ -k T ik i J& & ( Bureau of Water

Supply, Water Well Systems and Well Permitting Division ) #% ik 3% L
BEF R X EFRIN R IOFE TR o AR LR fa
Foobo R 2o FORE > MR TR E RS B /5%@7§$9?]€£f6' °

CRA (Conestoga-Rovers & Associates ) ** 2010 & 4 7 gz g =
ErEE> e 32 82 (5 32 22 ) £§ 2% (manual radius
well search) @ il F 44 ~ &% ~ 1 X2 g% ok H o 1wz 5 %22 (4
8 22 ) F i #F (computersearch): 4+%t5 p B -k E4&LE 10 &

% (gallonsperday > f§ # gpd) 2 4 -k # & & /v ¥ (pumping or diversion

wells ) °

2010 % 5-6 7 » CRA Bfc¥ fIL § #2 Lo p 2 HoF & 5% »
FEnX 51 v 3R ERKF 2010 # 6 * 4 P 2 B2 Ljxih

» EBR K 4000 £ F 3 srE 200 A AFE TR (2000 &

el

mO R EERY e TR GER RTY 2,000 v REes
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)
S

g an ok 02016 £ 7 ¢ GHD 417 { #740% » B 5 iET A

-

P B oo R~ 2010 E (S AT AR c B EETATH 2 v S H
Pl v LEEE >l v LRIt kF 02022 £ 30 GHD & Ap e ik 2
B E AT 4o oRE S LR

NAREHT TRYERBFAIEN DY LY A F AR 1R

Jed BEIEET R LA B PRSP LT AV E TR TR

( groundwater flow model ) :§ % 15 223k % % 54 @ @?J;;% A L EENT 7

(2)% - 3+ % ¥ 3= (areas for further evaluation)

B 2006 #E-Rk2 B FA LAY FOAFEs A L RRN G RE- KT
BT R o § B Exelon 3T R R ToROKHHE > AFEs P
BT Rt A - B~ 4 B o k3 NEI07-07 Guidance it {7
AFEs hiw| 3 & ¢ 2R Rtk &2 T A R s TAUE 356
CFERRE AR RSP A B F P ERR R LKA 2
LT RMAEZ AR L REHT RO TR gt r@ %
FHF A XDNTREEL TS AR TARLIFEL RS - GHD *

2006 # EEA A > MH T AT G ER e et T o b N H B
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Rl ESLEE R AFEs MR d TORRE o 53 M AL R AR T

KoRE o R)#Y AFE KB TR o

Ongoing Monitoring (¥ 1. % )

TR AEFOTPIE 4 HHIER T P F (Radiological
Environmental Monitoring Program > f§ - REMP)£ {5 &4 T -k g3+ 4
(Radiological Groundwater Protection Program » f§ # RGPP) -

-5 5 7% Bt & B3+ % (Radiological Environmental Monitoring Program >
7 REMP)

ERAGERETD L0 &2 F Fosf ok g mE g s h
(pre-operational radiological survey) o H ¥ — 8o 8 {74 B * K ~ 2 £ 0K
g R o E RIS %Y 1968 & 3F £ (pre-operational radiological
survey, oyster creek nuclear generating station ) o # /= * "R & | & 35 # K
st Y kp 2R EREAITERRE T AT - TR
W B R F A 3> LLD (1,000 pCi/L); Gross beta 4 47 % % 4 > LLD (0.2
pCi/L)x 38.6 = 2.1 pCi/L (maximum detected activity) - REMP ** 1969
& fzd o (& REMP #-4 47tk & & 3% beta ~gamma emitting radionuclides ~
tritium, ¥2 /& strontium-e ¥ T Kok EFEp 2 ¢ TpE (W-3C &2 MW
243A) B A kST 4 BEHER 50 AE L ERE - K o ¥ ok
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kPR wgEp 3 ¢4 * -k # (north domestic ~ LMUA ~ ocean township )
T3 BT RCK R A T 60 tritium 22 gamma emitting radionuclides #2143
LLD - #7% # % -k tritium % % % #*% LLD (200 pCi/L ) 4 * -k tritium
i LLD (200 pCi/L) °

2022 # REMP 1<z # R 5 54k 35 38 # 4% £ (annual radiological
environmental operating report)%:# = p 2021 & 01 * 01 p & 2021
# 127 31 p el 7> OCNGS 2 %% (1T L4 IR B A g = 3 ] ercdd
- A

-§§ Bt T oK 22t & (Radiological Groundwater Protection Program >
4 RGPP)

Exelon 2006 # & = 7 3%z T BB ¥ T BT ToRE - LK
¥ 82 244 - Exelon 7 RGPP (ENOC4084160 > rev.10) 3 » 7 NEI
07-07 ( Industry Groundwater Protection Initiative — Final Guidance
Document ) ~ ANT07-01 ( ANI Nuclear Liability Insurance Guideline 07-01:

Potential for Unmonitored and Unplanned Off-Site Releases of Radioactive

Material ) 22 EPRI 3002000546 ( Revision 1 of EPRI 1015118:Groundwater
Protection Guidelines for Nuclear Power Plants ) # 2 3531 - &35 " Annual
Radiological Environmental Operating Report, April 2022 | 2. %34 : Oyster

Creek Generating Station 78 & ¥ 3% 5 A & = 7 Jerc b B2 50 o

3]
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L2018 5 4 FRNAY 4 8% 2 & SSCs thit § ~ iTEEdA
FTHE enE s B T ok 2 4 (lithology) » RGPP ek 8 #c® d 52 r
H U3 34 o2 14 Backgroundwells ~ 14 v  Detection wells »
1% 6 v Long-Term Shutdown wells © 2022 £ » A FE T fF g = °F
kA T enE % > RGPP ingfrdf 5 d Z Xl &L E (50 /10
1) BT o g TR TR E 4B 4-12~4-13 0 A 2009 E F IR KR
(condensate storage tank > f§ - CST) 2 ¥ T g &85 » Flptz = - 7
Bioitd o BEArE P E 1 v B2 (W-73) Exelon *t 2010 +#
11 % 17 p B4pdd Bt Tk o F 4 BABE S22 832 (W-73)

Gagh okt 2018 E R E o T2 Y g kRS d 43 4,000,000

pCi/L » * % i+ % § USEPA & * -k (20,000 pCi/L) e
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Bl * % &: Holtec Decommissioning International (2022), Figure 4.1

Bl 4-12 3 ToRERY 2 B

Bl * % & : Holtec Decommissioning International (2022), Figure 4.2
Bl 4-13 3 ToRE R =% L R
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Byt FFFH 4 2 B i % (field activities to support ongoing
investigations)

Az (kB FB AL ) (HIR) sesehimy (t% > SIEFFiEF
o it TR E (RGPP) % 3 T k3 A - 304
GHD ¥R s FHREFT LT IEE
— B TFokE e Lookok =8 P (groundwater and surface water elevation
monitoring )
— B Tk e A kE R (droundwater and surface water sampling )
b T okB e £ okoR € B (Groundwater and Surface Water Elevation
Measurements )

GHD ¢ 3 gk ¢ 7 Normandeau # 3 i (74 Tk £ k0K
R e B 2016 £ I 2021 & B e TR A ROR P

£ o

B TR E R £k 2 LS 3 (Groundwater and Surface Water
Sampling and Analysis )

TR % H-K& [ Normandeau ZHP$ 83 T K&k LKk & o &
HiEARP @ % R & E (composite sampler ) £2 g & B~k £ (grab
sampling )¢ £ ¥ T -k &0 0 7 4 (tritium )2 PR3k b4 4 fA (target
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radionuclides ) 2. 4~ 47 o

BEACKESER R = BE PR E EEVE (direct-fill method ) # &
2021 #3% T R tedtiie ToR S (RGPP) @ 7

14 v # $ # (backgroundwells)~ 14 v i ;p|#¥ (detectionwells)~6 v

£ ¥ 245 ¥ (long-term shutdown wells )> ™2 %2 3 i 3 £ -k 5 jp| 2k (surface

water monitoring locations ) °

4 5% k2 ¥ 45 (Domestic Well Sampling and Analysis )
# 3 f = v 4% -k (northdomestic LMUA % ocean township )
— B A& (grabsamples) o & {711 T I P L 7 ¢

u (tritium ) ~ %% B < &4%8 (gross-beta emitters ) » 14 2 #odf b4 S b4

¥:#8 ( gamma-emitting radionuclides ) °

(5) & % 4 & (results summary)
(i) i 4 v 22 02 48 12 2. T Bk ¢ ¥ F (pre- and post-shutdown station
hydrogeology )

TRTVR 2 3 FPEE > b TR ARORET S pF L ATE 2016 £
302021 & 10 * R E B B I8 gk i o R el &7 1R
i e ToRAR 0 o s 48 4 Cape May ~ Cohansey ¥¢ Kirkwood £

95



bRy ToREARe P AE SR FLE - BB 0 Cape May &
Cohansey # & cfips T Kind v X K B iR fuiE f ~ PR kg

SRR ST

Q‘n

KRR R A R g e gt — A
SRR BE R o

TRk 7 ok & (watertableaquifer) p# £ 7 % 15 1 100 &
W (bgs) W I T RBF®RT oo pt 2R 7 -k & (unconfined aquifer )
¢ CapeMay 3 § 2 # 7= = ¢ Cohansey ¥ B = > A F 2 B j{td &
B¥ 5 3 10 mwet B3RS & (upperclay) FRdfo 3% b R A3 R >

KIPEARE R BEEMEE R Bk PRERE F Ry
FwmE LSRR R -

T ke Kirkwood # & 5 & 8% B 7 -k & (locally confined
aquifer) > 7®& i 500 & > T k3L & (lowerclay) #- Cohansey
g Kirkwood ¥ & g & o

TREE TR T RT3 BEEE
—Cape May ¥ & 2 Ri=z kK& ;

—Cohansey # & i} 3%~ ¢ IRGRE | T |
— 13 2 B e Kirkwood ¥ & o

OPSPESUERETE SRR FY REREES SITY 12
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FIGURE 5.7

B & &k Holtec Decommissioning International (2022), Figure 5.7
4.14 B A 4 (monitoring well network) S 'd 3 & {z &

(geologic profile locations) =z [ &9 B 1% o

¥ Tskii% (Groundwater Flow Directions )

Cape May # & :

Bl 4-15 22§ 4-16 &~ B+ 2016 & 7 " & 2021 & 10 * pliF
CapeMay # k3 T R EF Mo A WA AT RBWHE BT

KR
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@415 &‘E:]' P TF J\El q,f;\“l«'i-a\‘”K_J_EFLfﬁ' ﬁbt’t’ mg@-/nk"{n?’ﬁ"
KRB RERER > BT iR iR 5 A B b TR o @] 4-15 4T i
2021 #p|E R 2016 EApi > BEoromw (9ILIER A A o T E X

BT A CapeMay # K enp TR AR g A BEFRE

Cohansey # %

B 4-17 & B 4-18 B+ 2016 & 7 * g 2021 & 10 * *%

Cohansey 3 B X I8+ R[{Fenye T RZXF R oA F THT LF BRE
A plFhks 3B BT ket T EameER 0 ERAKAF

Bk g PR
. !
Kirkwood 3 %

B 4-19 %+ 2016 & 7 * *t Kirkwood ¥ k& € plehd TR E F R >

Z TR ARE THEPREE o L AFLHUFATE R R T 2022 £ 6
PR e gy (B 4-20)0 SRR T ORMNEER @ e KA

o 0 i Bamegat B8 A T E o HREB KA w - R o BEH

\\\

Kirkwood # & # T Riim g4k =7 & 48 % R

“&r

R oo
Ll
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e
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Bl * % & : Holtec Decommissioning International (2022), Figure 5.2

2

Bl 4-16 &+ 2021 & 10 3] {9 < Cape May # & ¥ T -k =% 3 4
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International (2022), Figure 5.3 , Figure 5.4
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B & &k Holtec Decommissioning International (2022), Figure 5.5

B 4-19 Bt 2016 & 7 * 3% Kirkwood ¥ & € Blen T -k E 3 &M

Bl * % & : Holtec Decommissioning International (2022), Figure 5.6
Bl 4-20 Kirkwood % & e TR 375 B B M
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A1 f#_ﬁ 3 T oRands 2 B2 (Man-Made Influences on Groundwater
Flow )

Cape May 2 Cohansey # A 2 ¥ T K30 § Fudo I A & #%1
BoR B pRIE R o pb ok o B TR L R R P2 B AR (S
TEE ok BRER - FERIBERAE POL Bk ) B Bl 4-
15 Bm 3 TR E B AR BRI BT R TR R 2 Y
BRGETHETE o B 421 2@ 422 o Tk Cape May £
Cohansey # & ¥ B 42223 @@ o gt b » o 3o Bgom 2Ry
%%i%ﬁ%%’i*§ﬁﬂﬁ@?ﬁﬁ%ﬁﬁﬁ’%ﬁ%1*@J%

(capemay) = ® % (cohansey) T /% o IR %A X BPHRE -
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W (PROU 120W)

- R cuar
GROND A [ose— HOLTEC DECOMMSSONNG NTERNATIONAL | Prec Vo, 1119748612
I:] T . prtmmimmiepdumity ‘OYSTER CREEX GENERATION STATION Defe September 02
O comeneanr — s s 2 () — 5TENTOMETRIC SURIACE CONTOUR (1T AME) FORKED RIVER, NEW JERSEY
- Yot veazeD
D KIRANOOD FORMATON . EZOETRIC VALLE FROM A5 18,3016
AN FIGURE 5.8
il
g
5 :
g 3
£ 3
b eechinc T M IOUNG WELL SU0ACE ELEVATIONS WERE CHTANES REATVE TO
NGHTH AVECAN VEATICAL GATUN GF 18
2 CAOUNORATER WONTORNG WELL LOCATIONS [OHEONTAC| ALLES
LECEND. SERCCETANED N THE N SRy STATE U
i 3. GROUMOWATER L EVATION GATA s FROW AUGUST 18, 8022 ATA,
] e e o oo
Care vy FomTION WMDY ___ y
¥ —vew cesomnon x (GROUNDIATER E.EVATION e
wERCAT L PN — . — TENTICHETHIC SURFAE CONTOUR 1. AUSLY mmm-umunmvr;t. 'un; mm.ﬂ'm
e s +
=i BRI 4] — POTEATIOMETHAC SURTACE COROUN . AVSL) EEAPE WAY) o Soptumbs
e AT MEASURED (GCE3S NOT PROVIED)
- LoweRCLAY PR —— seREEN
HYDROGEOLOGIC PROFILE B-8" FIGURE 5.9

B * % &: Holtec Decommissioning International (2022), Figure 5.8 , Figure 5.9
Bl 4-21 () &2 B 4-22(7) &1+ T K& Cape May ¥ Cohansey

B4R
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& -k 4 $ B (Vertical Hydraulic Gradients )

GHD {3453 & Hyg3 8 7 ek p 2 £w k4 & (vertical
hydraulic gradient ) > % Cape May ¥ Cohansey ¥ & 2. & > & v 7 e
woR AR o et B AR R4 A H (40 PA REEFFIT) BAP
oo Bl 421 2R 422 o B EZE A R ank TR o
Cohansey ¥ Kirkwood # & 2 B > R & & F chdes oK 4 $ R o 4345 =
1 (4e W-1C/W-1K~>W-2C/W-2K~W-3C/W-3K~W-4C/W-4K ~W-5C/W-
S5K)-kegg £ B> 7 AEBIH 5 - ket AR 7 Kirkwood 2
KRR X o TRETHEF Cape May-Cohansey 7 "k & &7

Kirkwood 7 -kA -k F I 23l o pt finr A X a0 o

¥ T kiriE (Groundwater Flow Velocity )

RE S R IS 2021 107 1920 p 2 EAFHTH < e

—
i Cape May # & > &= T -REMI A5 d i@ T BB 8BS
© B 4-15 kgor R }Ja,fg%,bgg—;ﬁ—r—’ k4 MEL s 1B FiT B

kBRI R e B G E o KT H R A3 0.01-0.04 FR o423k
R W-50 2ok iEsk 0 ok 4 @3 ¥ (hydraulic conductivity)
2462 EFR P HiEL BN R TEE R - R o B G 2RIV
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F 025 35 > CapeMay ¥ £ Tiomping 955 & 300 2R (7 &
B) 3 1800 ®r (FifP-kER R ) -

7. Cohansey % & » KT & & 3%btk o 3 RIEH » £-RE R
Bl d Ba D e RRE kR oREREE > H RS BEGREG
2.7x107% #¥ ot T a3t g 025 3+ 5 > Cohansey # K 3+ 7 /KT
PR gL EE 100 B (P L F)ID 550 B (T RE R )o

% Kirkwood 3+ K >3+ ToREREd & aw A ind o e s iE e 2
KTk A R T R e o JCP&L Back Site &3 (B £ K 9 5o

) 9% 0.003 #R oo

(ii)3* T -k -k B groundwater quality

R T 2016 3 2021 & FFiTHp B R F B o TokEEE S o

HoP dh 4t ToRE e Aok P o a4 (tritium ) 2 P b 46 (target

radionuclides ) #4174 % 359 32 EHEHFT 224 ER & P 3%
LER R AN

PR A AT EERT T REY TR ERBPMOTERRIF
% (USEPA) 4 * -k 838 20,000 pCi/L o s T -k 5@ At
R 3F ¥ AE 8 4R B enihodf 2t 4 % 48 (gamma-emitting radionuclides ) o #
*t > 41.-89/90 (strontium-89/90) ik & 7* A4giE 2.0 pCi/L e ¥ 4 1!
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'8 (lower limit of detection > f§ # LLD ) # T -k £ (20062021 # )
BFHE2Zr TORRED RSP AES eI Ak R P A

A L B AV e IVE o

(iii)3* % -k-k % (surface water quality )

Pram Rt 2021 #E T A RERER 0 AP @ 450 8B P Rk st
M fE 0 2021 & ArdR e AR & ¢ 3EB-p = BRI (SW-1
SW-2~SW-3): 4 )k B 5242 200pCi/L g 7 & 11 FLiE o ieodf 3

B P AR R ISAAZE L L ek MT 6 E o

(6) ® & i JZ3® 1 (exposure pathway assessment )

BTl TR 2 B 7 B FEILE LR B 2 IS (potential exposure
pathways ) &2 %X # (potential receptors ) » Fp % & = LR & #
B FETE L
— RRALP B TR D A kR A
— P TORBRRHES I B SRR TR
— b TOREERE R R RA T AR

P RPN B TOREB I KR > AR T R

Bk g k2 TR B P R T ORI AR R FERERIET R -
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Flpt o ML RBRIEAT P ZRE R & o B T ORERE D R

Pk KL EARBRL RS IN AR RAT AELRA R

ik o BRT RBLREIRBRID 0 FIREMP {72 % 4ok
%% > B Oyster Creek 2 BarnegatBay ¢+ £k ¢ A3 &2 % Fi&#

B 2 S R T - A RBALAT RBR G

N
-E%ﬁ
F_x
(w

TORMBRALES DRSS kR LR

BRIEA R o p-kiE R (route 9 7]%) BERFR2Z AT AT

\

3

-

>
N

FEZAEALRT TE T OREE RALE S IR AR F R B RTD

&

ZE AP BB TORE B A RTRE TR EAS Y7

=N

2

.
A

).

%% BB %% (USEPA) 4 * K42 (20,000 pCi/L) 2.

s
A
A
,3;
=
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‘% ©2021 & RGPP 42 ¥ chigih 5 Oyster Creek T iz #8775 i1

AR R 2 TR g A 7 et s

B ittt 158 (Target Radionuclides)

WE L R B @%].L LR %2 JE 5 o~ (inhalation ) ~
~ (ingestion) ¥ ® £ if & (direct radiation ) - R B /& Ry 7% A b
Mg RRGEd BBEINEXWT PR - RBERET g HEE 2

B (blde: £ 4 ¢ A s D P g b RS TR B

BRHEARE ) "TARF AR B (Mo 227 s ii iz
» leaches 1 & 2thwfrd 3k » I @%‘J T Gokk @ p 7ok R Bk

5 kpE s PIEREN S TR BRELIRE) -

7% AR bt |2 4 B (residual radioactivity) sHgR @ ik 23 ¥ ik <X R B R

)

B AeNEEATLIHH N AL = <8 %> (ingestion) ~ B >

(inhalation) 22 ¢} %45 55} & (external radiation exposure) o B2 7% 2 414

>

S L R R |

|

XA

:\r_rt
X—:

A

-

i\ut

PR g 5 RS IE A
o MaEig i (critical pathway ) fidp $30 3 o st P - S5 R

EHAH G ME%EH (critical group) PEF T EFE S B AR E 2 RE

BT o MAERHET i F12 3 s Ps R H L ERAE N H 62
CEEA G Ao MR (dose) " M ELH XL AR TEY AR
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BA BB G ET AL MAEET o v o 4R K TR H Ak

2P st ERBSAFIHE L p LLD o

(D% & Bk -7 (conceptual site model )

GHD $f3% R 2 3 7 ok &

=7

B PLL BB 0 Ao 4-23 o

 FRAEBE(L AT )AKE wHEE (fill)) /Cape May — Cohansey
(L& %Kk 2k%) — LowerClay -

s A LHEBRIFERFHRBEFEERLRE - ER AN IET G
FRMFRI R o v B w A F > i Cape May ¥ Cohansey
2 ok A il waE G RAE P LIS -

c BT oREEAR CEY ES TH S ToRmG 0 B B
wofuhd e ¥ @R (SHAERIFL IR/ LEE
kF B e

© A ehRREERA 12009 &4 GUR E S TR ARIRE 0 4 LR
»w K 22 Cape May » ini2 4 AA#H e 5 8 > TG4 T &t
WAL K R i€ i » Cohansey ; Mg TR i P o fh B H
W-73 (2010-2018) &2 ¢ ML ATie > o kK ~ W™ % o

7] Lower Clay [ » T 88 h5pds 4 3 B dfp 4t -k

# (kirkwood) # = B 5 -
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o TR BT oA ER G 2D AR AT SR 20,000
pCi/L ; B *t 3 % -k (oyster creek/barnegat bay ) 2 4 % -k & ip| &
BT R E AP s e o

By TokARRE PRI EREZEN AT TEE S

v T 2REREY ¥ Kirkwood % BRFRET A w

¥
4
=
it
/.‘\
=]
b
T
%
P
She
-
o
AT
W
[
M-
=
R
A

GROUNDWATER LEVEL

GROUNDWATER
FLOW DIRECTION

HOLTEC DECOMMISIONING INTERNATIONAL Progect Mo 1119748612
AR OCOMRONENION. | et {10
’ @ e ’
CONCEPTUAL SITE MODEL FIGURE 7.1

Bl * %&: Holtec Decommissioning International (2022), Figure 7.1

Bl 4-23  PEE Fht st

@)%
iz NEI 07-07 %#p #3355 % > fabp 2006 & 11 k2 -k 3 F

TARIEE WA/ A RGN0 AR AT B T ok £ R
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GRS fe PR 18R % 4 L 4] Cape May # i
T~ i# P > Cohansey P B T ¥ o th AT T & RN INAEE L EF R
Kirkwood R|w & 7x/L Barnegat Bay ; K& > & > p 2015/4 4= % jp| ¥
7 32145 EPA 4% KR - 4 v gk 2 g Y Al (SLLD) > 235
FEH PR 2 y P2 % Sr-89/90 A £ p LLD; ¥ £ ki

2019/4/17 »+ SW-2 Bl % 211 pCi/L (%% % ** LLD 200 pCi/L) 2. ¥

Moacsf e 3 TR G ARBTIRNER  RRTRBEETR
ERBER'G VAEFATHTE- HTG FEH(AFE) > 20162021 & 25
BTkt £ A T AR it TRk g E X %L 2016-

2021/10 il 3Rz 2cifdoh 8 5 ¥ P owh @B (T Y s L T E o

OEE!
GHD ZHX AT RMBR AT N2 1 (Fe F 11 prk2
TAERE FTHRRE & TKERZ 6 - ERTRERFT RGPP &

CRERS R o

A

NEIO7-07 #F F ¥ E T HFH =8 2707 R b £

R T BT & NEIO7-07 # 4 3  RGPP #4 -

111



4.3 Wolsong % & B

PRBRAETIFEFEMRY ¢ A2 RE RS T 29 - | e
£ REE A TR IR O REH L REER
BROPPaF LRV Gk kT o Ra s ARITEF LA D S AP
TR ks B 2 (SSC) & 4k 1F AR Y 3 4 Mif > E R kst
Mg it JIE 8 i A i@ S L BT R PR g T g
7 (tritium) 75 % o

BAZRPE § A B R R LA I 2 R

\\\

LR Lax AR o Ak g X BmiEo bt E 2T N kX E R
ST e R R ATt 5 R T R R I R E
oA G AR SRR RS TR AR MR AR S AT R

%

NS

oo
F

1w s~ RoenRg x> NEI #2007 # % # NEI 07-07 3= * k|7 3%

i<

Eko & K9G PR REZRALPN e TRk TR ESIT M
AEE Al e B RE s T4 IR(EPRI)S B F Pty E O 4 2RO R

AR P B TR e A T fE s T8 TRIFR| 2 R e
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L.

BRI TR ETE A S PREE o M RALD 2T AHD
% oeo3%% F 2 Wolsong 1 548 i b > JU* fehbd T k= T #
Fea wd TokY BB T L TR EPOELREPE TR
FEERPR R TR EVFER AL R o
2. Wolsong frhb PEE 22 -k = 3

Wolson =g B2 § A s3> X5 2 k4 &£ 5~ £RF %R
CANDU %2> ¢ 3% 1 2% 2 8% (plantl) W% % 3 &% 4 %
2 (plant 2)° A 2008 & 6 * > “,f"l Er ]l ez XPFeKED
SP2 ¢ SPI10 & v SR F 2 %> x 3131 WI~W3 &2 W4 £ 3 &
BlE CHY WL 2% 1 e X 5 (pumphouse) » v » W3 i3
¥ 1 e Fyr vl A (spent fuel building ) o = i % » W4 23t

1 Wetss L oSP2 =3t % 1 2~ v HSPI0 P23t % 1 8

gt d 12 ¢ (health physics center)) # * > 4§ 4-24 #71 ©
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East Sea

REZER

Rz TR 3 BY 4 PR R Uaor TRES £ LE
(andesite )~ # # % i # (quart-andesite ) 2 7 & P £ # ( quartz-diorite )
FEREAFNT A (argillites) 2 F o preb s v Fraph ey s P F
RN L EREH AR R FREE Y BT 4F
W @Rkl RETE K AT IRE RAF SR F o 2008 £ K B
WI~W3 &2 W4 T2 e TRy Bafples THgo TELLE
BROATERFELEE T AR AF T EREE STRL

Boke A G £ 3 ZRlE WIS W3 8 WA ik 3
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S0 B % dod 4.5 977 o B 9 $HA 8 e (7 i Lugeon RSk T E vk 4 @
¥ % 8 2 B (hydraulic conductivity ) 4 &) 5 W1 :3.77x10°° cm/sec >
W3 :622x107° cm/sec > W4 :553x107° cm/sec; ¥k it & i& {7 ejic
KBEZAriFarkd BEGEE W1 1.01 x 107* cm/sec » W3 : 1.49 x
107* cm/sec> W4:2.57x107° cm/sec> d 3t 1“7 p B[22 &30 8 5 >
kA BEGERGERPREIARE -

gLk U g BRI AL TR 2008 & 7 % % 2009 £ 6 !

BT R > BR AR L 460 L UFHE T kAR F B

- 7 2

@&

245 ToplE A ATz Biplz k4 B Gk

Well no. Wl w3 SP2 SP10 w4
Ground height (EL. m) 7.0 12.0 12.5 124 35.0
Boring depth (m) 20.0 20.0 18.2 37.8 48.0
Boring ending depth (EL. m) —13.0 —13.0 —5.7 —-259 —13.0
Hydraulic test (cm/sec) 3.77 x 1073 6.22 x 107° - — 5.53 x 107
Slug test (cm/sec) 1.01 x 10~ 1.49 < 1074 - - 2.57x 1073

7L % Sohn et al. (2013), Table 1

N

% 4-6 FRIF B TR E B L4 (2008/07 - 2009/06 )

Well No. W1 W3 SpP2 SP10 W4
Dry season average level (EL./m) 3.68 3.10 3.77 1.12 9.06
Rainy season average level (EL./m) 4.27 4.40 4.02 1.23 10.76
Automatic level measuring system installation depth (EL./m) —10.4 —10.2 —5.5 —-9.6 5.0

7 4L % /R Sohn et al. (2013), Table 2
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3. BB

TR R AR R Y § VLA i B R TR T RS

-~

B OFRT o o 2E X B 7 /K & (unconfined aquifer) ? i T R GRS

EUSRT SRR - ¥ 1t ¥ IS N
R PLNVES FURONTEN AN B F SR T

IR BRPF GV HROFH L B o A Y s TR
AT E G A ERGL 2Oy LR )RR o
(1) ™ ki

pTORGECAIFER S 1500m < 1400 m 0 R FEES 10m o B
Ble 7 %% Wolsong Fehbrt 2 hbaf f 22 L4 3n 0 > B B & fpid plis
AR T BRI L LA B e F o A et 25 pl e 1 R 35
iangd R (no-flow boundary)

BTORBOER RSz R R Ao R 4-25 41 0 R R R R ES
FEAGNS OB TOoRE R Y G BHERTRE RS o AE R

gy K FALL R kP Wolsong 1R RE R B eny TR A S

S R E e X MRALEERIA L 4 BEE O d B AR
TG IEAIHERA SR HT SR TR PR R
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AfeANFLELL AP ATIAENFLERE s REF L

FLEFEXLEETEFLEE T R RS

WA a8 ks B A 85 R %1 4B 4-26 771 o

1000 1500
Y (m)

B & %k Sohn et al. (2013), Figure 3
B 4-25 Wolsong #-htfe ¥ &2 T X E =% B
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Layer 1 (Unconsolidated Layery: 1.15 x 107 (X,)

Layer 2 (Weathered Zone): 101 x 104 (X,)

Layer 3 (Andesite-type Rocks): 5.0 x 10 (X,)

Layer 4 (Argillites): 1.5 x 10 ()
* Plant Buildings, 1.4 x 10* (X,)

]ll Wit y
ulmmu M w.ﬂ!!”ﬂ!!!!mn I e

Layer 3 (K,)
Layer 4 (K,)

B & %k Sohn et al. (2013), Figure 4

B 4-26 W T2 WA & & -k4 B Gk

(2)-k+ % Gl il

WAl 2 kvl 4 BEGBA B Ry h g kR BB B SRR

|

o X FEEHHRY TR TR R RDPK R T R 0 B K T

&

REREL S ER(F 1 A)KY BEGREL 1.15%x107° cm/sec;
B (% 28)5 1.01x107* cm/sec; £ LB B A (% 3 %)% 5.0x
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10°° cm/sec; F A& (% 4 )5 1.5x107° c/sec; @ fr 5 AT
Flp T N8R ESHPE k4 BEGERGHRBERZ 14x10°
® cm/sec e HAE R E 4B 427 TA R 54T e 8 & EL.Om
FEREFER O HAZ RLLF R E B2 EER o E R 2 5 2E
v H < o

WERS TS EL Imz ¥ T ok

ETIRS

8-k # (dewatering sumps )
fokd ko A B R YR FIPRR A RREAAI S T RS
Bom A ok o BRI P R R s R - Y R TS E
K F 200m¥/day st R E oo oA T TORGRE R S SR R LR
B0 R P ERR R 40 B B TR B AL E 2 4o R 4-28 A7
FoL BB AALF R TS S0mmiyear 4 5 £ F 2ok £ 2 10%;
HEMAGRBF 2RSS REFBARTLWALE LTS

10 mm/year °
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Inactive Cells

Bl % % &: Sohn et al. (2013), Figure 5
427 8 F 24K 0F 2 2 g3 3 BIGK 27 AW

B & %k Sohn et al. (2013), Figure 6
Bl 4-28 Pt T TORA L E DA
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(3) u B HHEK T
B HER K RS 680mx 640 m > F AR EE Smo S Tk
oA e R e G Bl TR R E T L o gt i
BfR e 77 Wolsong 1 3Ll sndrs Tpl< ~foabf B 21300 Ll
BRhEraR LN R T e E R sk EREAED T T A ERF
IR BTk 10m 8-keadl e LR e T ks ol dug
Bro 3o kB R R Rk A BR RS KRR 4o F] 427 S .
A BERERER Y P ABRRFRE LI IFET ISR
T ed g KR - Bk p R st T RS 3 R (liquid radioactive
waste tank > i H LRWT )> = E_k g * i %243 5 ¢ (spent fuel pool >
AL SFP) ° ied s BF i 5 4 Bk E > FEL AL 40 0 B0
R R ERE T EPER R AT RN RS DRBIRSO S
B o G RRRIF FEERE - LRWT 5 292 x10° Bg/L > SFP

Pl 5 1.65x10' Bg/Le 5 7 3% £k & 5Lin )k 38 ({8 ¥

B ﬁfgiﬁ )

E‘T

>

YRR E KT MP R o FIEH LK BER ER
5 LRWT 8iG2 B-k# B~ 2 5 SFP BiBY &K BEc-
B 3 &g 4 paw i LRWT £ SFP 85~ 2 k2 BB o

P39 T o~ FEEPFRE 5 15 # > LRWT & SFP (3R &
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A w5273 mY/day e 32.02 m¥/day 0 @ AHCA Y AR S R LG KA
B X k- P RRE AR 0 EEL B EBAGS v A R
AR B PR EA2ZFRE 3 v pEERY OBCI-
OBC2 ¥ OBC3- A &|iEdt SFP 4 35 28 ~100 2% £ 156 2% >
He OBC3 3t AR » kR R 45475 % M@ r 4 kg ¥

B oo MIRARE 3 BEPE fe § Ao Bl 4-29 Hrom o

Liquid Radioactive
Waste Tank

Bl * %&: Sohnetal. (2013), Figure 7
B 4-29 miBkRE OBC mmEipl =% 7 % B

AN by 21 2
4, F% Y3t

(1) 3= = kinde iR
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Beals ok it e R B R R E R R E A £ A R
SP10 2 z > H &2 g @ % & 95% (3w KIEN 4Bl 4-30 5757
B ma k4 B E R LA I o SPI0 SRA S o dRpl e B 2§ 4T
AT ER G M

7}:’_;15% ?-_—[_ '—"‘J\ .ﬁﬂnﬁblig\ﬁﬁmh’ﬁ»di IR~ R

Ao R SR TR BB A IR R TR TR R 0 204

AT TR RS A RE TG kA AR Bk AR

e
4
(" <

FORHE g Al iE od N Rk H P R v RBCREE BT
TRARL G IR N JRUE o

Bl 4-31 Bgor b KB EFAR LR > FIFKEZ X EL. Im- 3 A
BiTE £ FHHY 1L EE* BB % 4 k533 Fla g o » Tk
MR RGBT - AR EE AR AR T - R
EEATHE R RELEEIE N FEFEEDDE R TN A Y

=% 1 & 0.139m/day~% 2 & 0.013m/day~% 3 k& 0.006 m/day-

ME % 4 K 0.002 m/day e
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Calculated Head (m)

8.55

6.55

4.55

2.55

0.55

SP10
|
y w3 3
m .’
V‘lll’ S e 95% Confidence Interval
0.55 255 " ass © s " gss
Observed Head (m)

B & %k Sohn et al. (2013), Figure 8

B 4-30 ;8 iERE OBC m#pip 2 =% 7 3 B

Bl & %k Sohn et al. (2013), Figure 9
Bl 4-31 3iERe OBC mFipl ¥ =¥ 7 X R
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(2) W 7 B

TAAMA 4 BEFE T ARR T A A LBEAR Tk hz &
AT 4o @ 432 PR e R T s 15 £ eq kR Y 4 £
AT TN TET 4 BRSSP EMEKp SFP
FAFEEE R~ E KRE LRWT » #RAp$tec] » R FIELRWT &
WRRE TR ER B RBERT

c Fp o hw fifEE Y > £ 4 SFP

BO(H® 22 4) ERAAMPERITELER o

Bk EFETS PRHPBEAWHIGESF - LRWT 4 6] &8
R EFFEERE (F8 1) FLABAT 2 T - Ltk (8
3)0 & €& T AEFACE Pl OBC2 BLRIZ o443 SFP BiEkm 3
EEkE B FE (FR 4)

v

/'54‘1 ‘il‘*}%—\%% /%)iir'g °

ES A ﬁi SFP é!/% » H»:';Pk J\l' 'J‘TE”/”&_-;BL ’ %] 4-33 &F“T’I"%‘fﬁ 2

4 EERRT O BHEFRRFFET KRS AP F AR

( maximum contaminant limit » #§ # MCL » # & % 7.04 x 102Bg/L) £

5 Bk R s Ak 2 4R 2 (effluent control limit » & # ECL > # &

5 4.00x10°Bq/L) &7 o SR B o Bk T 4 ok M5 LIER

BRI R o & OBCL BB ke T8 2 & 4 ha R R A BARITH

6.89 x 10° & 2.51 x 10° Bg/L ; OBC2 B 5 3.21 x 10> £ 1.74 x 10*
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Bg/L ; OBC3 B] 3 2.18 x 10> ¥ 1.11 x 10* Bq/L » ¢* *b » BLipl 2 k&
3] MCL ehpf B it 2 R i35t 4 {3 3]id > bl4e OBCl ¥ 5
172 %> @ 8 4 F 80 % 5@®Y 53% faM % R A 47

BRIk F o A AF ok A RATIEA A (OBC3) By 10 sk
Bl ECL #3% ; w3 -k ipih 3% AP F 7 i &) p A28
MCL - 28k @ » d 3% Wolsong i 3 F e K& > F 20w D 4z i

Tl o ZRAZAI PREF SoTRY o Ft A REH AT
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L 4

H-3(Bq/L) [ 7.39E+0 [ 739842 9 2.00£+4 1] 2.00€+5 [ 200646 [ 2.00e+7 [ 2.00E48
% % Jk: Sohn et al. (2013), Figure 11
Bl 4-32 &3 &3 TokY GBS RS %
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3.55E+05

3.55E+04

3.55E+03

Tritium Concentration (Bg/L)

3.55E+02

3.55E+0] W=

—a— 0BC1 w/DW on
solbes DBCT w/DW on
==g== OBC3 w/DW on
=l = = EPAMCL

——OBC1 w/DW off
sasvass OBCT w/DW off
= == OBCIw/DW off
= = ECL

— e —— —
e ————

P T
————"

= S S L L |

R iy

1]

Time [year)

B & &k Sohn et al. (2013), Figure 12

B 433 B 2 0 4 % 14 A2 4 ERERT R M

247 B 28 4 B~

FP A EREE T TS B Aok
B

Time needed to observe the following tritium levels

EPA MCL Korean ECL Converged tritium concentration (Bg/L)
Well 1D DW* on DW off DW on DW off DW on DW off
OBCl1 172 days 80 days - 175 days 6.89 x 10? 2.51 % 10°
OBC2 - 366 days - - 3.21 x 10? 1.74 > 10*
OBC3 - 617 days - - 2.18 x 107 111 x 10*
*Dewatering sumps.
7 4L %k Sohn et al. (2013), Table 4
Q) k fikiy HE
R 7 B %22 Wolsong 1 5L e crfuht P24 H-73) > 4o B 4-34
3 o AL BGR RIL N B TR (E R AR R K Y 0 B e Tk
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B KPR EEE S doif A B AEA ol A B 0 A B TR
RS G A B R R IR R R TR BT Lk A3t
ABRETNBEAFE T Ol a2 E @ F 1 2 g 2 00 A
% 4 5 OBC3 Auilipl Bl e & BB+ T -k (111 x 10* Bg/L) »
FEHE NS 0.15mSv . iR M3 E HEEE(ImSv/E) - KA ZHHB

PR BIRGRR FIS R R FRESFRE T DA AR A R T

Bl * %k Sohn et al. (2013), Figure 13
B 4-34 Wolsong 1 3.1 ‘e 34t #% 4 i3]

3% % ® 11 Wolsong 1 .48 %2 5 % ] » 41 MODFLOW-2000 & =

ToknE BB R 27 J\;é]a R B A, A R T ¢

\F‘\ﬂ

FTHRE R A

W

TR TR ke B R R TR E s F R D
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Kt {5 T RIE S Rk e W E T AT

WA SMT 3N ER 8% o F 40 RPN B T oRE KR S b

dodf A EA O RS B TR RIT B S 2 R ERE LY

v

—\

oo dRiE A R E RSN ER BECL 2 2 Wk FF MCL» & &

(&

rACRES AR A R AR P A R S g SR R e R e B

—\\

$— 3 G ROk R RIEY $5 LA P REFRRITE 0 A G ok E
T A BBACE R M TR EE - G 144

Flo- o fd Wolsong Fat &8 2 # 12 T Rf RFE BB T ok ik
FOERFEGE AL LRI E PR R LY OV RS

IR ERE AT RE RS FIERIE RIS EERFRE
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4.4 NUREG-1757 e % -R @130 T R84
1. i &
=47 NUREG-1757 < i %t4x F @ 35K A& (Appendix F.
Surface Water and Groundwater Characterization, NUREG 1757 Vol.2,
Rev.2, July 2022, Consolidated Decommissioning Guidance:
Characterization, Survey, and Determination of Radiological Criteria —
Final Report) » i & 3 b+ & RE7 8 TR0 4 chfp i H P
¥ b A aE 2 PR L Bk 03] (conceptual site model » i - CSM) ~ 3£ §5
BB G vk Rl A REHHA S G E R TR
ARG S @B H P F3El B AR R T oREER A2 RE
TE EYEA BB 2 BE ] T Tk VA A AR B2 4t
TR TG CTERTAERES SRR R
JEE N N E AR AR SRR L =S 0
BTk EA T8 B RGE se oA et BT o ’ér_“,lrf el A AR 5N

o 31%13' ‘l‘ffrﬁ"i & F BLIE 7P

2. 3 AOKEH T RPN A2 A
(1) #RE B FRERY LFED AR DT kRG] &

KRB TR
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(2) AR etk KB AR R B 7 0 12 BB PR M 3 F (license

—«

termination plan » fj # LTP) % &
@) A HFEERTAADE  FL XX DL R T REHRE
FE T3 TR R AR S T o2 R -

(4) 57 P AL HPFEA G2 TR ARG DERIE R -

3. % B A kT 2 48 0
(1) P& Rst i3] AL enis Ak~ 2 ok B A pa x 0 ¥
BT - BB D

(2) CSM 4t 7 f#Ruat i & 2 ekl -

*ﬁt
m

(3) F# 2-k2 HTok? § 52 0 0l CSM £k it 4] ke b > 5 B4E

1

=i
She
N
R
-k
2=
34
She

{

(4) FEA BRIP4 84 i - kR AR & SehiF 5 o

(5) R¥HF o THINEFTR Y PN L NEHET BEOLY 2 T
& A3 A B B -

(6) T RlEcdp™ * kFsnd TOREF LB G NEFEREE T RE
WM ERR G o FRE RS G E F ERIEGE T R

RBECEERDTFETRE o
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A

BT R R Aeg S 2 dn 1R

B L THEEALAMDTE ) ARSAEBR BN E AT LS

%ﬁﬂﬁﬁ%ﬁ%ﬁ&’u&%kawﬂ@%@ﬁvﬁ%u o

SRR R R AL A S R T R TR R B A

s ey e

5. ¥ TokEMEA G

1) #

(2)

3)

(4) Fhb ity & TR RPIBRF EERIF 21 B BP R

BTk G ST ER R AL R ESE G AL

5 *E R %jﬁﬁi’ },@E;El@, E.p.\.w“i 49}7"7”#]—&:]?‘7/}%}29 o KR ?%‘7?9

fE47 S e dE 4 RSP BIR R 91 R0 HE PoIB 2 g5 S B
Rl IR - A S S

TR R ERE R R RFERFTL R ) G AP gy
EARR T BB TORZORF kT B F AR TR E P

=

;LO

<l
=
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(5)

(6)

(7)

6. TRIFIFEALRE

FRAFMED A E R L PR T S TR A Pk TR A

i fju%\,:rig‘f’j%t—%%T7}\’7}(%&;}é}']‘io

F R T T R E LR R

FEILHE TR A PR o

AELBE

(1) Rt BEHEA A Redairt B 2 RE 0 T REMAEFE 2221

(2)

7. TR BEER

(1)

RIZE ¥ endy i FEP Bt 59 N & Rak kR o

FoRERIRRE e B BK 34772

CEENE TN R L K

PR L SN A ) RE SRRV S
()5 % %k %
(if) 5 28 & 3 % e %
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(iii)i5 2 W8 4

(iv)g #1587
(2 BEp ETRFHPBFEFRE TR o
(3) PR 5 B33 A 47 Dk R DRI A IR S -

(4) H+ S T ZHEC 2 LB R AT F RO ORER

(A

(5) g Ryt & AR F Roens TR ROREREL BT AR LR

th e

(1) 3 K2k 0 £ 480 3~ L ik pin s B S PR S RS

(2) Rl k4 RE 4 Bk iR TR GEEY T F L A
% (LI LR ik NUREG 4p 8RS0 ip /7% SR 4 4+ ¢ A 4R ig 54
TR R e

(3) Au*h¥ & K2 NRC (nuclear regulatory commission » f - NRC)
LTI A Jﬁﬁ“,f%}i)f@ﬁl.’ RF R ZEFDANTGELNES L
&2 R T

(4) FEHAFE  RAL BFRA AL R D EFEHRET IR 2 kAo

() FAPHGE L RFREF AR P A RREFEER TSP
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VR ACIERENAY 8
(6) ff}»ﬁPF'& R e ook ”TP§§?¢&ETij’E o AL IR 2 Rk

L -

(7) #BH ah b &b ptmsthrs By & KBy s fhizg ¥
’E”N B £ J\/nﬁvﬁfmwpé '\:'-1#/‘54’#21}5)2 FLTI

9. ¥ L HiE

(1) #RF Rty Rk e st Fik it > ¢ L HMWe~ ~pH &~ 5
FR L T (Kd B)% 0 ol T+ § B e 2y 55 4
@ d e

(2) # Kd EA 2= Mk e BRIFETOFRRC £ &

Bl > v ig % ¢ @z\vgkmxﬁ' ?r@:,*%&

10.4 3 % & o ey £ kK 2 & T ok # 4] ( Surface Water and
Groundwater Models to Support Dose Modeling » NUREG-1757 Vol.2
4% F.10)

(1) & T REEA] RE 4 RALR R R 2 B HIE I B AR LAF SRR o

(2) #0f H Rk > 7 # % de DandD A2 5% 0 1 103 o

(3) ¥ 47 FER & 7 3 «’|L P &4 * 4o RESRAD-ONSITE %
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{AF fechn e &2 T@ﬁﬁ’fs‘f—”ﬂ] s T T R s DCGLs

S ERAE G -

119 B fAg fe o] ehdz ¢

(1) MODFLOW : H#4& i &7 2548 fi 1 ™ Kinds o

(2) MODFLOW-2005:7 #i-4% 7 2R 254k i ds % 2o @ enfd fi 27 2L 42 i
B FOKAE T AR REF X R L > TR IR A i
& R o

(3) MT3DMS : ficft = Méiobe ™ K73 B > R i~ PhicR - F F
B %2 MODFLOW & @ * o

(4) B HH1E CH AP R a0 F & * TOUGH2 &

PORFLOW it {7 % 4pind ~ 53414 ~ 23002 - B 5 Rk o

12.7& * zi“%f ek A 47 50
RESRAD-ONSITE % RESRAD-OFFSITE £_p @ § * 3% “,ﬁ% A £
L

Spt >
T T

Ep ToRERZ AP A E AR o T S VL RS

o

RESRAD-ONSITE RESRAD-OFFSITE
Roab 2 2 5 7Kk | ZHE (b )28 T
B3 E KR E
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E T gk A 4k
WA 5 ) géﬁfﬁdl+“;mm%ﬁﬁﬂ
B in SR 2R
%‘:),aéﬂr‘&i 3 HPE
it LW X 2Te oo 1A
H4c
ﬁ%ﬁ%ﬁa %%
< t, \», Yo X
&
+ 'J“?%@%}]Lﬁg‘ ?’}3-%’5&<5fé/§!’-n/2‘:
(RRAL D3 PET | 7 IR RS T TR
$ & p B S # 5 ﬁ%ﬁﬁ%ﬁ)
$ ¥ é@'éﬁ?lk—t e
W EFN | s L ERE 2
IRREE 1 e ARG E RERHEFE 2
A pE g G P A BT B
DE-S8: 1

(1) RESRAD-ONSITE 2 RESRAD-OFFSITE 2 1t $t% % (P H5)
(i) Hog- RPEFES
&3 B 48 & RESRAD-ONSITE %4 #7] i4 » RESRAD-
OFFSITE (2.0 %) i } »cficft RESRAD-ONSITE ¢ % o
(i) #*mIFLBXL:
A RS R AR AR NS ENRY A RIVH IR BT L
PBEpER e

(i) TS A g
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(2)

BEAR B AT AR € 4P B F F]F 258 (RESRAD-ONSITE 7.2
22 RESRAD-OFFSITE4.0) » iz RESRAD-OFFSITE4.0 i» %9 %
R FagEI > VR JF‘]! AEP 7 FBFFF 50

(iv) Bkl LR

RESRAD-OFFSITE #ic#t % # @ LT 13 3 % # - RESRAD-

RESRAD-OFFSITE = H ¢ &2 PRESTO ~ MMSOILS ~ MEPAS = i

AR BT HRE o

()  PRESTO 4% g4 #ic 5 A7 £ 5 (: R4 4 3
PARRF F P e B ) B bR LS & P O T
(K BicE B pF) BE2H s L BT & ey
FrRTLREA X o

(i) RESRAD-OFFSITE % # B # 7] B iF 3-8 ¢ &4 5 7
FUBOR (A BEIVIE Y A AR T ORTRE R )0 B3 A e
BFEFFTHE -

(iil) &2 k2 Ffoo gL oo 380 F 4 R F kK
& » RESRAD-OFFSITE ¥2 PRESTO ¥ % jg £ ¥ ﬁrﬂ'f? » T Jh% a
ARAEMEY it R FEA R IRR DRI E o
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45 ASTM a4 V2 §
# W2 2% 5 € (American Society for Testing and Materials >
# ASTM)«7 " ASTM E1689 Standard Guide for Developing Conceptual
Site Models for Contaminated Sites | #% &2 ¥ /5 4 31 79 CSM %;‘%—i%#%
51 > 2 & ¢ 4% T1.Scope if * # [ , - 2. Referenced Documents %% <
» 3. Terminology % ¥ 3% ,~ " 4. Summary of Guide 453! & B4
& ~T 5. Significanceand Use & & {£#7 # i |~T 6. Procedure # 2% |~ 7.

Keywords R 45 22T Appendix ‘it 5 11 ifué TEPEFTHE P

1 B gz * f

Fpal P ehnet i B PEE SRk o L (DEE SRR
4 F 3 (technical information) ; (2)* kK X E (& ZR) &2 LAy
1% § Jk & (background concentration) m 1E $% %tk = & 47 (3) * 1o
AR OT AR D IF L RPENF TR B R gl ()
R AER AR Gk (S)E T AT AT A (5 s

B AR )

N
o
ol

q

T+
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2 B2 2% ¢ ASTM 5
(1) D2216 Test Methods for Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Mass
FRZRFFE
(2) Guidance for Data Useability in Risk Assessment (part A) Final,
Publication 9285.7-09A, PB 92-963356, April 1992
(3) Guidance for Data Useability in Risk Assessment (part B), OSWER
Directive 9285.7-09B, May 1992
(4) Guidance for Conducting Remedial Investigations and Feasibility

Studies Under CERCLA, OSWER Directive 9355.3-01, October 1988

3. B EiTE

T & 7 ¢ 3 F F kB (background concentration) ~ £ & 3kt i 4]
(conceptual site model) ~ /5 % 4 (contaminants) ~ ;5 % 4 £t *<(contaminant
release) ~ & 3 % $¥ (environmental receptor) ~ T B @ ﬁ%l (environmental
transport) ~ §& & £ i< (exposure route) ~ & 4 ¥ < (migration pathway) 12 %

(73 %) % & (source) e

4. g5l £ B &
41 CSM & 6 + 1 i%38 P (activity) © (1) 35 % /5 % # (potential
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contaminants) ; (2) i3 % K R & 7 & 4F 1 & 49 (identification and
characterization of sources of contaminants) ; (3) fr 25 % 4= & & faIRH 1
B (environmental media) <78 18 #% & /T (potential migration pathway)

g Fab TR ok~ 3 KR (sediment) ~ 2 - 88 (biota) )4 2 3§ F
D5 ERFRAFEZF L4 0% kR % ¥ (background area) ; (5)7%
WA AT A SFE 4 B E A TR B X %8 (environmental receptor ) ; 12 % (6)
B A g RS AR .

42 CSM g e R & Hn A aug e g R 1 2 7B E AR o
PEA Hu B0 guE 2 il F §- B £ 2 A (iterative) iR (7 a0k A2 o -7

BB R AF R D B kA l‘?ﬁifjftﬁ%ﬁ oo T WA LEARY EFATE

AL e~ 18 7 $7i8 {7 2 1 (revised)#? i 1t (refined) » & % it & 7 &
FEPER 0 IR 8 Ak hgR & 55 (exposure scenarios) s uE o

43 2 R h %G TG M IaRE B AMEEL G TR T AR 0 Bl4cE
BB BERLRBRENERBELMPT NG TLE e LB
R AR R ST 22 ik 63" R & CSM 3 & A 5| 74 i
BER KA oA KN CSM2Z g f s 2t ik & &dpcho 7
PR R AR Bk AR frmibist K R ARG F 2 B

— &M o
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5. :E":,va}b"i’#

S1FEd Hubid AP E T TP SRS IR et gL s L F

>‘I

A g B BRE AP RS AR U RS WRE S
A4 cdp B BAE > B € & CSM 4e 1y 5 &
52 PLEF R A g B S WHF DR G &L (S 4o 0

(ingestion) £ ¥ » (inhalation) » M 2 G F A H A WEEEEE T &

(*
£
A
c
=
(@)
(@)
=
=
=
=1
<
p—
=
=
O
&
S5
b
\
‘?‘“
6‘
R
N
1
¥
T
AR
=
e
|
P
bLES
3\

R o & Honk 157 eh% Hp 9k A (early version)id ¥ AT U 7 = FEen
T F € RIS IR A R 0 FE M o
S53TEAFAHA Y S E LT Ha T Ao LA E_E F A ROT AT
vy, 1z EFF R EHREFHEE O L TR ot A
Fhnb Ay SRR E R RS F RS ko IR L AR
MEELHBET LS > o sz o
54 A3l @b RPN g FIS M A R Ha (9 HEOHEE R Fal)
BAEFREA AP AR T a AT 5 RG dp5laid —o o 3 IRGRIR L ik
vaam];g::‘_» > N - R 4 o

5.5 2"\3{%5[{\&’# ')‘/\)—v)_reﬁ o

f\.g'

ZEMEF R PR REBERT
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LA BB ELRRE LR SN L o GldeA IR s Ba A AR
(baseline) * i & 2 4 At b "%k » L 2 ¥ {71447 7 (feasibility study)
PEAF A EITE - 381 B 284 LA en RO oEd S E
BAHRL M AT SRR B R AR R i 7 o

5.6 1= YA SRR AR A ¢ St § e B § B AR S T Hha

6.1 7 3t 3 % (Assembling Information)

3 Bl ~ 3 4p B if(aerial image) ~ 2| & (cross sections)®] ~ ¥ 5t
s e s A TR RS TR RS DL B
BMFEHR ozl 3RE F 22 mASR AP AR 2TME S o
SRR TS T e R > B dEa s TR LR Y

Fo B E LT G E RO AR L SR o s B

A FALG E o L5 2 FARAR o & - BHAIBRE A

oA s fededk O BHRLA L B BT UREEHWE - FL R
R S BAL KRR PV R E AR - BEMEFTRE P

FME - PEA Ha 0T o

ETTRS

&
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6.2 /5 % 4~ %] (lIdentifying Contaminants)

FER T AR TR v ARSI ESRE A FRUZE TP D
BAY o FABBRIIISLY > PIE* PAF A s T FEP
p- IR
6.3 £ = 5 4 4 0¥ § kA& (Establishing Background Concentrations of

Contaminants)

* ¥ #& & (background samples) & 7 378 i & # sp ¢ (1)2F = HFnk v
dOpRKIRTE S A R R R (2 2 Al w

kiRt R et R R PR 2O N RS A RR LT R

6.3.1 FEAH N WAIRE 23U T3 AL NIRRT RER > FE 2
ERAFTOFRER BT R AREREREE € Fla P En
LR KD F TR R AT e FERDOTFIRE U ELS D W AR
K s 4 > 2 RP FAAITH B XA 554 Rihdrg ek R
28 262 8 6.3 “ritah %’ﬁ P € ‘?fwfﬁ;;é 73 4 3% (contaminant
assessment) > I ¥ i 3N E I PEAF R 2w TR - b TEHRFo
6.4 5 % X R4 i (Characterizing Sources)
AERMIET > FR RERSGE T IFL R R

6.4.1 3% kiRenin® B EE A
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"

KR edaky Bl Bihor o 2 Bk bR B2 e dpT oo
FRETSLRREI B ER 2 Fapie g Moo
642 Bl I arr B ERRAFTY PER o
6.43 74 KRR  FFHF LR 5 LS kg Ko
6.5 FEsiR A E25 (Identifying Migration Pathways)

&5t - BAE KR FESUE T R hE ABBEL e REET

Ko ARk ZF A E AR A PMERR AT  BIEERE
Eﬁ%lﬁilﬁi’»—,ﬁjl %g;ﬁ—,ﬁ‘_ ok _Elj'r,q:._g.% J‘ﬁ?lﬁ

B 2RI (D54 p AR R RRE B (Q Ak
BEWA 203 A Rl 0 B A aRE AT Bl )k
BEAMELSLABBETNTT A By Bk A 45 2 ERE
BEY O HBRBRLAMEI e AR L E RS HT O o B Y
— BT RTF AL RAFAUAZRBEREDR > TmEEp 7 ERE S
h'GiFRdfd @ ity FELR- Ko

6.5.1 = T kB4 2 5 (Ground Water Pathway)

LA PERA e SAT LR L AR T gk
BARP RY EE TORBBED . A FRT S i AR
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NILRZE AR AR E B BRI RE X BRI LT AET
R (R R N A R ) ey B R s Hph il TR o
p s R REB S A G @ ﬁ;.] (fate and transport)iE 42 > & 35 @ "Rk 4
2 $z(hydrodynamic dispersion) ~ ;5 %4 4~ en4p ¥ #& 4% (interphase transfers) ~
AR IV AR Y B F E* (retardation) o 5 %4 i F K
(vadose zone) ¥ =B A5 - B TR o

6.5.2 ¥ % K& Kk 2 (Surface Water and Sediment Pathway)

AT R S e BRI T D) PP FE
BEom s BORE S A Bk (perennial) 2?5 2R A L5 4 R B 4R
BRI PRRINAL AL ASLFTLARER AR TG A7 ¢ Een
@ﬁie?]iéif‘_ R 2R REEFHEERLITE  FRALFERPES
WEFES (B ARG KT L TR 4 iE5 (surface runoff)
s Lok RE S MR B)ic kR 0 MER O RERRRIT
(ephemeral drainage) ¥ st #-i5 4 4+~ ﬁiﬂﬁ DT ARG -

6.5.3 7 # B L (Air Pathway)

A AR T AR AR E BT R T F ¢ oy A
ROFHk A T or g s im0 R R B G 35 B 0w A (i
Pk BEY BTG Y a5 4 dofe £ 1845 (migration) 3 H i 7R
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B ¥ H.(compartment) » G4e - 4 B4R A 4 ok (particulate) it tE &
FooR R 2 IE o

6.5.4 2} 3 1§ ¥ /= (Soil Contact Pathway)

N

Fas S R REO LI SRR A G
¥ ¢ & K = (dermal absorption)ig = chit B4 B E BRE X {55 4

FHAA G NPIE AR A R A hE BRE o A BEHY N

Pl iER G EY BIE A (Plde s AR ¥ TR A K L

F_&

>

,g ’

Yoo

TF R

R AR F S HEE SO O EOR

- &4\
34

Fp s PG R FAIEE RA YR AR ERASRGE I LR L
ﬂ o
6.5.5 2 # §& % (Biotic Pathway)

B £95 24 &4 4 # (organisms) b 4 4 ik 45(bioconcentration)
g1 4 $ % # (bioaccumulation) » 12 2 F]pt ¥ 5 & 4~ 4&(food chain) @ #
# 27 4 $o2z 4 (biomagnification)sfF25 > e Py £33 24 it &

e %Li%%ﬁféﬁiﬁ o

6.6 kB X %rriv (Identifying Environmental Receptors )

RAEILE P AT N RB NS LR M S e 2
A@F“‘ﬂféi«ﬁ' gﬁ#&#&ﬁ%/ﬁ—i‘lﬁﬂ Ak HIFLL_[S—}L:% _.,___Pg\}fi—%’:‘
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Bl o ERAK - PRASRY 1R P B el E A (taxa) i
Hod ¥727d % XF L8 A5 HGAamI- B 2R4E
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