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=

7) AR HER7(2024.1.16), p.l.
8) THE(2024.1.21), “F& HI LYolQ. AAANYG AdtiSo] Wi, AAA: 2024.7.23.
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_
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1
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(O3 2-3) #2H YHs 21| XH

9) HWE(2024.1.21), “%A R Agtolg  AAR Y AUTSo] ‘wiwk Al 2024.7.23.
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(@9 B
- _ °%+ _

A PIEE|(ISE) SlAE|(MsE) SHYE Otk
1.10.~1.14. 35,181 14,613 20,568 -
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A7 AR BERFE(2024.2.15), p.3.
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A5 WEGARAY Y0247,

1) ¥

74 4(2024.7).
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(91 o)
= A =ZA7| EEEC ARt
A 10,875 187 565 10,516
Az PFRADEE A TH2024.7).

3) 2% DLIEY

AT ThE 91 19 10278 WARR0] 28 29 1597 A4 BT 13
Bel 4T 1 BEH YRR A PR & AW 42 A 3T o

d 109 AL 2 27] AL f4o] R FURIHE2
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FHBlol=Rt +A7IES 2RI UMA|] FE2 7|Ee 21 iy EAEH 1Y
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1.10 1.1 1.12 1.10. 1.12 (REK|)
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12) 345 BER(2024.2.5), p.5.
13) AR g9 A FEH &8 7|E.
14) AR BExE(2024.1.16), p.6.
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EEEE) B4z | B4= | B4 | B4 | 24E 0.08
1,4-Tfo[ 4k - 242 | 283 - - 0.05
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s 4% | B9% | B4 | B4 | E4E 0.01
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A 1¥ 119 og#litiorylo] 27.96mg/L, HEEAEC] 232.2mg/L AZ=H AU

HExg(2024.1.16), p.2.
HExg(2024.1.25), p.1.
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g = 150
) H
o 27.96 {3 100

20 = 50

6.48 A 23.02 23.15
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Am: AR HEAR(2024.2.5), p.12.

(I8 2-4) oiZ=Cjor2iat HEHEHE ZUEY 21

17) 348 Bex15(2024.1.25), p.2.
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(O3 2-5) #2H FQX|IHO| M 0|

1) 4

ofor

3=
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18) 4% BExE(2024.2.5), pp.5-10.
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I
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= _ T= = M @0 —m
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== X ST 10% o [
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A|Qt e | EdE 1
=3 | wWA(me/L) B4E | 001 | gpnz | TREAIEH 0.1
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0.052 0.5 5.0
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19) 3R HTx-8(2024.2.5), p.2.
20) AR B ERE(2024.2.15), p.l.
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B LS H R SH4 71EaA 7=
(2¢ 99) t X|9)
EEEEERIEE] i
HE= 24& 0.03 0.3
(mg/L)
F2(mg/L) 0.029 0.3 3
A=) =
FE(mg/L) 4% 0.2 P 2
EFM(mg/L) 54z 0.7 Hi&35]871% 7.0
_ 44 CF A9l 1/10
AL H(mg/L) B4 05 | g7 5.0
=9 | vzm=eme/1) | 2E% | 005 0.5
23 -

H|=(mg/L) E4E 0.1 1
2E3(mg/L) E4E 0.02 0.2
AE=A(TU) 0.0 0.2 2

gdlolnl

eslclop 0.60 1.2 ETX| -

(mg/L) Zi] =]k T
rE—— sAn= | CIHFEAT 5
HEogdAE g71E
0.016 3.7 39017} HHo -
(mg/L)

AR FAR HEE(2024.2.5), p.13; FER Hw217(2024.2.15), p.4.
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S B4 THoNE Aotshel HelAl of
A zolo] WAt A EuE HAel B 7o “‘ﬂ‘ﬂgﬂl e AN
AT Pl AL A7 AT} 7|95F0] TE FQlole] nret ws) vl
3091 9 wAH=TE2) AEo R ERA|, w71E, $AHE 0] He BTl R
ByohRoR &5 e} S A Hl8-S S| ofzlg] malrt

[ W)
N
12
S
P
=
e
%

(oW}
>

B

O

o
W}
(o))

2
—
2\l

=]
=)
)
1o

AZREO] MW, 3U 12058 WM oF AU HNEAAUEET} F BT
A% BAAATY, FRRAISY, SBUHALY, YA, WA 5 57 Slwto]
Holol 5, 2406, 5K HAZ, Aok 5 47) Lokl that AFRHFERAE U4
712 k20 7] WEAEe] e, 3URE SWA Bela A9 0L o=
BUABE AN Ak U A BFAL GRS fAs A2 bt
2931 AlRlo] A24% Gl ZolEk R B4 S/ 2AEG /&9 2714

24458 BUEYSH: Zo] Hilstel, 347 Bl A4Hel B AT 2

e AR BUY PR, WPRGVI, AT, BANE YRsto]
o, G L HRTY, 250, UG A, AT B DA A

gl o) RS UL,
ARzelge] GAHOE W AEA FASRIED Bk A AdoE falsteEa
AR B3 G SE0E WEHS UAIEE o) £01852 AT ¢ A gon],

23) F2W(2024.6.7), ‘TAYE, AALEY BAFN AW S 27047 BASHE 209917, AL
2024.7.7.

24) BAHEARA2024.3.13), “B71%, M4 B SELAAT FH A ASIHGFRAL HAT, MY
2024.4.18.

25) 771%= $EFAIH2024.8).



Q!

M2y =

1]
0e
P
kJ
el
Ofor
©

ARALES FAI AR ARRe] shebARaLogE ol et HEIF glo] o H 8ol
oS AU T2 ARLAES Asl FeTiw e wse AR OIA AlgshA R
o= 2542 Yot Heln

et 5l HERE] 739, SPARIel ARgE AeRgere] I Al dist HEER
SA] got Wt E AVIsHAY metshy] of#R d, EuAATE vlEst

=
HBFY AAZE g ol SAR verton], S933 YA AAel o

i
ol

(o)

(]

—_

e}

@,@mﬁo

(i

— =271

ol
i

7ol ZJske Bast vk g
25039 %9, BAYITo] AT ooty 2L Sish Bl AYsH] of
22 A, aR Tt W] BAZ A Gt Bgeisl Bl 524491 oAy

i

O

7] ofgl2 o] SA= vetyd. ol mE disF o Ayt ¢
AA 7=, AP Wi B o e EE mefs) AL i E dR
A ARl @EES AT AR]E v, AFGAY] 25 TS 1S &
Zads A5

FHPAAL YA FAHC == YASTR 7IE FA= YA
doll w2t {A Hl8o] s ot A, +EAARL i} AR B, HAVIHe]
Al B2 AAARGS ARAIA B o]gshr] of2R ol AT +ALATA| i
=it HAIES] W AV vhee S8 AAIA A, AR S= 7hol=Ek] B
7129] Eaido] daRlH.

ARElo] s ALe] AF, WS, EEER, A7IDAE LR AP F3E T
Ztoleztelel Haids A7IHH.

Hl-gol B3f A FARLTE TR ARXA A FYEF SR FHE Ve
g o, o Helet S s 3714 wsh M Wil WA 2ol A& 8
El= ARl Hiito] H o]FojHof tte e AAHH.

T
ol
on,
I
N
F{é
el
fr 18 o

e

18

not sk

S P (=)
30

~
&2{1
N

-

HEL

A
[e)
g
g
O;)ﬂ:
N,
)
-0,
e
9



SO AHSI7R k=] 7 ot
e | e smegen | ORISR FEEN | mew mznen
AR “wEd @ |- sleptaciyeld
oAy | ssi8s AR |- 28 A | Wl ohet Gt
s A54e vob ug | glof g ofeie
“ oo B |- wAAN “wgRe 488 |- o Bl
gopa | 32 B G | vlBol] B985 | s 98 45 | ol Aug agee
> A o = =L -EERIEIET
e | BUAAE AT A7 Ba
R - gelxAo)
444 Aol 35
“Sa A% AR “zEUge IR |- gUAE Aol
ciet 3 gEA AR et 9 | =24l oay
7% 1 AT A9 27| 9 g ofeig
A AER |98 252 g
Aol g2l g5t | 7)ol wahye
2508 - g AR 4o gL
AR GPE 2R3
SaoTY |- A 2EHG
Aug ule) sofsl | oI Holst 7ol
LA 2479
APAStE EQ
R ol |- fRREATE |- 9AES |- o Sl
HE Sgseols | Wvsht, sered | WAVIE s | yAdeoms
F2 kol go] | U 4T8S 92 | B0 A4 A9 | )5l 3o mE
sgog | WAL AS | Autiodwel | ge AL AR
S |- ARE 12 v | s o i g olgst b

A 712 Be

P LLATES
|37} glof
A3 ool

H=
=

Hz

WAL e
FALRYA 2%
1wsh 99

Azl

AR A%,

A7 IHAS 13t
NS I FE 7t
7tol=Ekel He

Hl-g

Sopasgie FRg
T AR 2+
A i 8

Am AR A,



3. I =LA S A =4

DA SYLGAT 2ol AT LT Tf FLOQATY S4B 1L AT
RESE AT FULIANT the L AT AAES Angih

7 @eolo] xshld 92 AL AT
1) At 7R

20234 39 129 WAFGA] o]l YA gheEto]of ﬂi%i%’—%ﬂ AL 32

AL e 3AE LYHT 7] 9o 2] 158HE TS 134170 whof] 23&

2% e FR7t Hh20 SIS AYshe IgolA BT asp4o] tiie g

FUATFoR Eojzkont Ae] g 25PN sS4 YRV} Hobdog ZejEo]
ZEHaE 2-6 F%).27)

r
2

¢

SAEREE

Sl oxs \
|| (FH=Etolo)) / 4

\
Q vy awrfaz iy |
~ e |

AR FFASEH AT TH2024.7).
(J% 2-6) SHZEIO0] BIHALTE QI3 SEQAHAIT CHS X=X
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28) 2AUR(2023.3.27), “SH & F=ERolo] aRpERoA] 7124 3H) ol SE& AR HE, AU
2024.7.25.
29) BAR Be12(2023.3.17), p.1.
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7}. Olympia brewery transformer spill
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30) Department of Ecology State of Washington(2019.9.27), “Olympia Brewery Transformer Spill”,
AAY: 2024.8.1.
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A& Department of Ecology State of Washington(2019.9.27), “Olympia Brewery Transformer Spill”,
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31) The Oltmpian(2021.2.13), “Ecology Says Olympia Brewery Owner Owes It $11.37 Million for
QOil Spill Cleanup”, AMY: 2024.9.1.
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A7) o] FEHA WHRO] Aol ARG U] SR} TA| SRR S B9l EE

S5 Le diouric 3FdS A4 Aber benoitZ} g E&#E0iZit}t.32

B «Le DIOURIC »
20 stream

« ABER BENOIT »
river

Ak ARIA(2012.3), pp.1-2.
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Le diouric 3Fd2 st o g FE%l0H Sz vig—t7h YRRk P =9 300~
400mellA $88EA, el 59 HAPT &R ol Aber benoitdelAl= 484
9] HAE WEER] gtoy w|ge] A7 A AAXGS ST

32) ARIA(2012.3), pp.1-6.
33) ARIA(2012.3), pp.1-2.
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34) ARIA(2012.3), pp.4-5.
35) ARIA(2012.3), p.5.



30 | AURESE Qs SEQFMT THSTE AlFE2] JHdRet

F3olol7] wiiol 717kl A B9idt BUE® Ze o] P ashhy weks Wit
AEFE 49 2597 5¥ 299714 $20] 43e] Ao LAt A4 71SA]
o5t BIY. 5E 140]| TaH P Il ik Aol 24 2] m=d,

r1Hor Aol 7|EghE 236k e, BEiA Ul 54 Bl BEEH A
olo] wet, FEHAYFS HScke ZUEHT AlgS SFsI2 Fh

P et

AE: ARIA(2012.3), p.3.
(O 2-10) SAHx{Z[H

sy

5.

O

= s Hg 9Al &, e S5 58%0] SUMMEA SEEd B RE
A} SPALLL GA] S718IAL Qo A GANT TS ZhA Aoy SletEA T
ArpEeo] 71Q15F 8 Q@ GARILY] HIE-L okt ozt HEAA 7 AYsHd
FoiststEd S SER 43M84 Aol SRR E B9 FAR fEE 7o) =1
e $EQ AR ojofd 4= glon® g wiAs|of gttt

T AL U] S QALY tfg AFIE SRH o E HlwelH thadt
i 2-14 F2). 23H5E BRI AL 47 HAstElRt e SRS R8-S 2=
A o] EAcHA FEQAANL SHE WAT 5 Lo, AFEgol HoH i
FA QAR ojojd S=utof| gtk AS8SE FHFoHA] g ARLRESTH EAslt Rt
AR/ moto] =AU AT B ARE E QAR o) Heje Tt -



ARA At ARLEACA ALREert 2 BA7 IRl AEsH Aol AdubEol=

| & dRols, WAl S84 A 2F 52 AL
Tt AR e F U2 el ]l Tk AL @elM A B AR
SHHOR 2EUSL dliof +ELIAL Bk AT = AUt &7 37T et
YA LS Aoz Fushd ARE 2ol s = 3o, wRls| ARde A%
SPH AR oflib g =o] H8E 4 o E R TSt o HAR 82 = =

WAER 7125 47t Bes) Ktk

(¢]

r

H 2-14) =49 2B £

e 2l B1=2E10|0f InkIs Saim|ot SHX21%

N ==X o} FEQEAIT FEQEAT FEQEAT FEQEAT
AT |- gofstetEd |- ashs -85 -85 - SosterE
24 | 4 235
QEF |- L9 |- S A |-1,000L -2,270L -39%

o |- H5H - HH 2] A1 - ARA
A ) )
A -3 2 e |- AR 2 |- EE AT |- $A8E ol%
A | A A &S| 4% Avt AL 917 -
2% |- 34| - {4 ol - FRE9] A3 - A% M)
g | BT =% 2524 AL FS Bl
sy AR AA-eQWA 35 |- oA 35 |- 0ddA I3 |- 95UR A
oq |- 2BF oK A |- FHE - BHE - SHL - oFd A gt A
H};‘ - &% et A2 -QPEY AA |- 95TE 1A |- 0¥ ok A
© - 34 HH4E A
- AAA] - AAA] - AAA] - AFgitel - A 99
WA (- 2R - Zul HEAA et | AEAA 9=
S | HAEYA et - 2350
HEAA et
-AAA A - AR 2 |- AR 2 (- AR B |- ARIAE 24
AL |- EA B
- 7)F
H |- BE $A7E |- 54 S -5 9 A
zz | g gy | 2 - - e 37}
2%

A AR A



32 | MIRESE Qg SEQLEAMD ST A= JhHYet

ATQEAIT 2 HT A

1. Roliztet=E FgAlE e

7t felsteEa AFAY AT

ShetEdEE o Hed, feeietEd HFAEL BRPEoR Hole HiA-EA
2 2] 7| S0l w2t A2 olor i IS, o mE A5E] BA Be A
SR, o] Y- ABEDA| A FAA MAARE FAISHES viA|SoF TH(:

-1 %), J93 HodVde 453 2508 FHEst] RIS gRlskat], 4% Eedld
o= oha, Y, oFEEAAAE 5 HiE 1¥9S F8oks A5=E0] XIHI, &F Hodld
de 955, 357, TUPEAE, AH-FHESA ] Fo] Zkdn. FofeietaE
FHAE o2l AF Bodld 17~30m, &F B2 12~20m oV A2
FAIoF ATt TR AGAES 1Sy 7k B IS AA] AGAIE
=4 FAFAEE AEHA Y= Aor Held &, SRkEddE o wE fofeekEd

AL AR AR AL A-FE, REFE ARLERE A9, A, Ad88S



M3y +EPML 2HH M= 24 | 33

(H 3-1) "eEEEE of M2 RotsiEE FEAEe 84X & &2 7|E

ARAZEFAAY WA
o eReIHE A4
B,

rlo 2
o ”‘n
oM,
Jc
o,
i
oXx,
ol
a’l:‘
=
itl
il
-
i
)
M
ol
=2
=)
_E
r-{o
k‘l
9
i)

Sl RERlE Al
AR1EGEFAAS W42 W e Z12) © 9 A24EA1ZO et fesleed AFANL 1
SR A ARRALEE] A5 A EE AR, A2EA1250) e Auns
Ao AAZH) S5l Hstel AR SFHAE AeHES HjA|lojo g,
@ ¥ AZAIY) T2 GRS FFAA] B % weslRe wE 59 2.
SolErere sl FgAA SORTE BBUATIG OrAel A
AUZGFAE] 93820 3 A4 9 74 A21%0] dheh foleR M gL feletrEae)
S B, 9% rEATO] B2 WOl WA 5 YRS 1 oHoRRE BethiiA Wi
19] W2 QPAARE SA 5 UES XX slolof Tk, ThyL, W A% olo] A AHo]
thelAls § A23zol BE STl Ag ] e ARt iAol kel A9E Ao
% 9.
ASEBEIAIY F4) O DI 4F RO (2% DI oR TRT & 9.
' 115 B o, ML NER A, m AL B AL B
WA 5 o JUE F8% & ol AREEA UE 2004 Foks S vt
® &% HoTgL nsE, FERU, AVl 52 2IASAAE A ARR T oRA HE
3004 Hoke AL et

[EE 1] FEAY HOZRE HSUATIK| QA2

7= AEEY = HSrA 23 HSiid
19’ o]3} 17m 12m
19hm’ Z3}~29m> o]&} 21m 14m
2%hm® Z3}b~3%hm?® o]} 24m 16m
3%hm® Z3~4%hm’ o]s} 27m 18m
49m® Z3~559tm® o]s} 30m 20m
OI5HAITIA 30m 20m
59tm? Z3}~99uhm?® o]3} (A2AR A= (A2A%YI=
3/25v (X2+10,000)] 2/25v (X+10,000)]
30m 20m
99%tm® Z3} (JI5g7kA~ (R1EH87kA
A2 = 120m) A2 A% H+= 80m)
QISH | - 30m 10m

Az S7PER PR, “fsfeltE AEad oste BerKe) one IAT, SR AU
SRE YN AR

Ol



34 | NURESEZ Qs SEQFMT TSI AlFE2] JHdEet

. RelsieEd H3A4 YA

' M E 83U 5o ATt At FeAES AR A9 4 BA
Z}O T

O8] AJ=Y AJol ZAAEYL ARKRIHE 3-2 %), 24

ol mAlE 9T 52 LBt FHPAERRE AR Fo1E Tkm
E= 7oA E 4~7km oW A|HO2A SHT 249] A ZHE 500m
A SAANG ] YAz Aotal BAFP R HPoke T2 dHe 59T & A+

SRty o weh FASHE otk st A S EA-ESAA G0l -2
T ot efskedwel o e fofelsted ddslviole Relisietad A, B,
HH-AGY, 2, Aol B ZdEE, wofeieede] FEEEe] ¥ U
YL HARIHR 3-3 =), wetd fofeeled Y57 B8jt A oV
wofeletEd HEAES e et s, SFEHATIAG, SFEHSUAS 5 d=d

A% A%o) A 5 ok

b

ol

H 3-2) '$¥,0f OE Roisiei22 FEEQ Xl A

EI:H
A7z AR ST 9fe] A|Fof|re] FFdH AlRh © oTT_ELQ—_rLOU FRA G FHeAd
CFEre E A=Y FeAl RS T JR-ohF APAd oA tedy s Hoke
Ao rz Mdddg/ et 3 SE- ] B3t ME A2z Zﬂlioﬂ & 34e 44T + Ak
@ SEAAAG SEAR A A -8 TEFAOIA A1 FieAldel ’“X]Hﬂ”r
735 ol SFFeR st Hiol wek A1A) glo] galsteiof ﬂﬂr

r

5 25 ANONE 27941 SFELo] ARSIE A% F 450l vAs 3% 52
nejslel G50 Aol Aol B4R HoL 340 4US SAT & Uk of 4P
glnBTgo] G A2 B ot ASOlE o AT vlel

olsfolof s,

S A
42124 3ol AT X199 We) 1§ ATZA RN s ok Ao ol
ohe 7 39 Aohe Wk,

1. ARzl 44318 3

7} Ao &7Fo] 19 208HIAEHIE BRIkl -9 g5 B S 9] BAFA R RE] ARE
vo}ﬂﬂ(zﬂﬂﬁﬁﬁ) 10420]E o]yQl A<
L F5AE0] &5g0] 1Y 208HAIAIETTE ol A9 AR S0 FATA 0 R AR

3H1e] 204218 ool A9, thit, PARFOE Aok e sl Feby fon
BFSHe A9l A=) W Adow dith




M3y +EL@AML HH HE 24 | 35

H 3-2)9 A%

2. 45 ARET0] AF-FTER] e A9 AFAL@HRFOR Hohe U F5lo] B
oo FAE A9EA BHRAT] TAR FoHe FHA LS ATthEre 4R
RatAel 15420]E ojfel A U k72 oAzl 1420]d olyel A<

3. TS, AREA 5] BE AEeE Y HAIEHE Aol HrAHERE 1450
QEIEE

RA4ZBEFFEY $AAG] ¥9)) 8 ATZ2ART Aol “UhEHFOR Fol Moy ofat the

7 39| ol ] ek Alg walth

1. A142A1Z 9 A2 ek A9 F
AL

2. A14222A15 L A2l FoHe A9 F APAARE PFE 3k 4Amv]E 23
7ARHE ol AHOEA S, A2EA1 0] ME FHH Ex (BAARAY, A2EA14
5o] 2 20 AAREE 5008 o] AAS ALtst XY

S8 AgAA
A2z (@ F IS AA Gl Ahdts T80 59187) ¥ ATEA2AZT Addold “BHFRFoz
ot T ol The 7 59| TR uhet ol Shuo] el TS Witk

1. 5= A1) g olet TP A14RAA1 5L A%: the 2 B ol Shte] s
4. o, BRARA, A22A1059) HeulEA e 8 AR2EAT IS e Bk
2 AYER) Aol FEHYU0E WSS P55 ohJale wEAHT 22 W A33EA
73l uheh A AATEREA LS ANRDS AT Y b SR AT,
R28z0] W2 GoASIEY JYSE Molok She A4S At

AR FPARARAE, W, S ARF, Sy AR

HAMERE YRE GobAY TUR0|EE 23}

(& 3-3) QoSBT TGP L TGS BIA

= Rofistel=d S5t T

g
Aoz gafotetEd F 3| 1. ZIAY Al WEEel A= fafet
7 9 FAEEE A UHA 282 Alxste 99| EES o, HE-AE, F Ee
2. afetetEd wrid: fafetetEd F Ve | 2AE | ARSShe IS ske A
AE ARt Uz 2de Addes wste 9Y | 2. FofRlkeEdl sidshe A8 978
3. fofeleted B A FoleletEd B s7ked W w5 | AARE ARSI S o= w, H
AEE At YA 2842 Az, A, B 2 ube| A, 49 Ee ARSSke YU she At
=0 QAT Al Ha-Agske Y 3. Rk FFUERER) 5 LFRE FHolA

4. SEBRIEA 281 OISRl F S71RA W AR
A2 A Urix] 2L LuHarE] A HES o] g3t
Lyt Aoghsis 39

5. oltE A4S RERRIE 3 SR 9 BXE
A2 A oA 2R A3l AES AZSPL AR
(vl =088 5 Aoy 3] oS BILS A8 939

falstelE e slelsu eushe

A

AR A3Z7A9] 40l 3t

RefgteRd S/ Be Arky
Qgsto] BARIoE AT 4

g PR ARAE, Sz Ay



36 | MIRESE QI3 SEQEAMD S A= JhHYet

1) Qasis HIAMS st 95 B
7h Gl A BBAEY ez 84X 7%

Held FAOPATE FolsihEd A kA ol wAlst sz Selstele st
ashil47} sHte] §slo] WsuE GostetEa AFAEY stk Telo] Bt
ARe sl Bkt TSRk 46@% oV HATHE A% b0 4
U WIS ANGHE 3-4 B2, 2012 G PAZ 9151 4] o] SopeEA
A BBAE G5, WY 5 WS ;‘lil%HOF spu, fafaterEel Ay
F99] ol EFoE EHSol/bY FES AUAH U AoH L AXFHES
ok et

sferEznY Al [2E 5]

3. A BB 0] A

7k AAE
1) frafeteted Ag-Eaado] dxd Asecle &7140IE AAlsoF dint. ok, AdH]9)
7157 @7 E7Fssd 2 dast 7é‘-r°ﬂ g4 E’o
2) fofeteed ARE A%t ARLE AYsl] fstel & Xﬂ E= V1A 5 welleietEd

Bela)-olota SAo] Yt HjEAu|E Zolo} o}n}.
3) FEHAN B AFTHE UL BAot £42 ] Sstel g 2o Al
e Agook Fet.

4) AR 714 o] SAFIEAL 5 9% iRE 27]0] QXL 4 YES AN AuAN
Aok, BT B AL HASH] S AFAAE A a0k ek,

5) ] efel SOALEY A HBAL WFA, AT 5 AIE Aofo} T

6) Salstkz o] Al o] Shdolut EQRoR B9 S S ATl W A4

52 Aok Gt
7 SRR AL BUSE SO Tl oYY & YES AFAHAL
AAREATE Zolof Gk,
8) Al 1 Aw|o] gelo] HTARYAS 2T AL 24 1 AeS HIAEUL
oFlE BY 4 ULS PAYXE Aok T
0) AR BIALL el esRiEdo] AnEA S she ARE AHgsior Sk
A SPEPAEAIE, SRk Auta.




ST A BEA 0] AT S SRR ASALolA A A7, Al
B3 A0 A%, 49 BIpAEE FEsle] 4K % Belo] B AFE
H2). I EE 714 SNSHIE S AFohe A BEAHQ A9 A2E] vie 2
o] AmEA] T g BAo] A9 4 9l ArS A8sHE A ol 71%o] gk
%6%}6%@—% oA AelE Beshs BuAHS AXsHe 490l Aol Ae) By

AAe] | 5UsIT} B40] EEo] B AL PAFES YA, EAX,
A%2 97 5 BB ASABE s} Ack. 8712 HFFHe Aol W5A4He)

o 8719] 100% Vo & AL WAISL Ik AR WAL
MA7|2e A4 @ o1 8o ol 483K Aol APALE TR 7R} o
Afe gaEHR 0] 28 WAISHe 7I%o] vlels glor], Aggae) 8 SEoR A
3 4= Qoo 7t Aupaon WAL 714 A FelsRlE AL 95 7isAo] wot gt

7 7152 71 AR e 7o) Slom, o] AR 28 SEo H
HAA0] S-S ool sH R0 TaEr,

(B 3-5) RoMeSEE MY E2AEY| DHNZAIE MF EX7IE

Z5 | e solerEae] IRNEAY 7E = SRDIE
~ o] e RS BEinlE AXsE |- PAE
Afoli 20| 35l Qs 18- ATle] WiE Lol 24
W3] 9Ik ofe) 224 WSS WAL, Al o]

EdX, A% 94 52 28T W44l - PAEY AAEE BL A A 19
4 44 sjo] Xjge] % olgd 7

7k AALe Sge] Ak Aag | - WAEY ol 15cm ol E AR
AL AT ARl A | sl B 819 100

U RAEL 9B §EEA ohfsie| ok ofst 2T olge] 8% +8% &

sefsisey | FEE T4 9l ol oJgoz T 3
QO wEAE | - o 8718 Hee Afeks e |- EdA 0 g
88 ) B 8719 100% oMo | - Ede] HAEd Lol eutiel
24 A2 Zo] o4 A

A A FesrEdS FA-stgshe| - EdX O] AXEY 2 A YL 1
A9 vigEF ol GoflsishEdo] 9|  Eoto] Ao F oldd A
22 ZUHA] oot E WAY 52| - EdX U H4Ro| 8752 A -51gH
3] L ollog o A
% 200L ]9l ©d-87| 2xkxgke] ZA-
o].OﬂZ]—/\l: ;(-]] g




38 | AJIRESE QI3

TEQEMD HHSD A= JhHget

(& 3-5)9 A%

I | R SIS Eol IENA JiE HE SR IE
- pelelsleae AR AT A | - WA
Y22 XS Aol Bao] 1zElo]| - shiol A WL Fof B
A 22 A S8R, )| Sael 110% ol & olye] AR
A, EdA, A% WA 5 B8T| Pel AL 3 8] Hl A
AEAIE A 110% ol
T ARALEE SR Al e |- e
AgeAL AL TRl T A |- DAY GWOREE Hd 05m ol
U A4AEe IR §EEA ohfsi| Al 94
FRE A
- o 8712 HFSHe A9l WA
8252 2r] w1l 8719 100% oMoz
g A
o |- AR SRR A Seehs |- gAY
of|sleHE4 = 1oy ooy M= = J =
TOIIRES | o) wikg ol gafstsE ol 9| - Al UAEY ok LA
AL | w2 zeppia ohystes wAE 52| 1Y B9 Zo] oW 7
R R ECE e R D
ejste] el = oy 7
- AR ol 15cm ol EE £
A 28950] 1/4 oge] 8% &
8% % 9t ¥l oo & 7
-EAA W gex
EAAY AR5 Lol S5
145 9219 o] o4 7
EdXY] AAEY B A A4S T
ejste] el = oy 7
E9X] 9 7140] B LA B
89 1/4 01§ 28 & = 8%
oz & A
- B0] r2slo] Sl 22 WA |- 5
SJsto] Wrute 4 Sl AR gREe gol 9ag
%¥9] 110% o1, & oMol A4t
falarere Sol 499 5 8ol Hejl 2o

Aol A

110% o4

- HFE9] ol 0.5m o4

- 930 duogHE XA 1.5m o4t
A9 /A4




(B 3-5)2 A%

TR HH M= =4 | 39

OB
3

HHISEN Rolistet=Zo| Mozl 7|1Z

ME Ex71E

felsieley
A9 AAAA

- A-stefshs 449 HretEdel 39
sfalg o] ouE FeEbb ohshes

WA S5 44

o
. HFX

19

A
BA|elo] HXE ol L5xjo]
145 929 o] 0¥ A

- GA"Y AAEE 2 AT Y

aste] 2] F oldd A

- HA]E)9] ol 15cm oM} EE &5

. gefaletE o] AniEA

A 8] 1/4 o140] 8k
I 4 Ut %ol ogoR & A
A

ofo

ok
An —{

3.

Mokt (m R (m I
ﬁ@i@&@@
fo N ol > pht, Ny ==
OOXE_&EO% 2 ¥

e
=X o
"'*'l)‘ FU-{FI
o PN Ty
ox 10
o
%
[e)
st
4
%0,
rr

|

o
1
O 0]
i
ok

AdE A8 A

- AR dole 252l 14E |§

=] o] olgd A

- AREY F2 A AU aste]

el & o4 7

- 82 AR T 1/4 olde 78

¥ % 9l 8o AT 7

- o} 4] 2 SesieiEae

H= 58

2g A

ggsto] s ol-A

o)) 14A140] fafsakde] o

B2 934 JuS 4G A3 3
9 rE ol 52 el Hd ¥ A

Az IR ARATE, “Salsred AW BeAd X @ gelo] Tk AT, SeiRiehed A AgAd
A7) W elo] Tk AP, “galslehed Ale] mpA AX) W welo] e 1A, “gesieed
A9 ARAE AH 2 Dol B A



40 | NURESEZ Qs SEQEMT THSTE AlFE2] JHdLet

W sfebatmolgaE AA 2y
sl ol net SsllR A HRAAE AN LGS A Abdo] St
AR RO A F A99) Aol 8 SOl nlAE 9 WSk 1 Hohg
HAok5Y7] 913 S TAI B ALAES Ao TrHE 3-6 B2, AL A
S AANE AYSHES A Ao Lo SHe ARFS BShALR WO 2 §ojsfet
220] AP 7 A0 §2 2T A9 Age] Agolt F9 Aol JeFe mAE
A, foleRlR ARAAS] BE U A A Aule] Be B, sohAka w
fErE Ao % SFEA AL, ML Tjsle HashAA @ 27 52 Sfat
2 Sole. AR AAGE Sfekeaeriel 19 sl AA A
Soll Bk 43 “SpAIEAIA 2y oA g1 4 gl

l

Al

(H 3-6) SISO A0 2o At

StetEZiEe|Y

ABEEEIAIIAD A A © S A0 B A Ao
sl o Al 5 Aelo] Aol $ 5o vIX Gake Bt 1 wshe st
371 gt st A Al STl BAYA 2 SehE 2Hsto] TRl
AEslolol Tk, thik, the 7t 59 ofi sjujo] sdehs SalsilEd HEA8S AX-gadslele
e s ohstet.

L A7 shilgkd 2 B 0E AaAsdl gy
2. "ShEQHIALR o W A Bat WE, A2z2A150 5
3. SRR Ao ® AR 30 A|of] Aletolut 8o um% o] 27 opJsAL Safstat
24 23 Pe-4oF 52 1% u) sstpmoldrelAC) A4 wae] e falsrred
AP ERA wraon ot Tzl siYee A
@ SSPATClgE A Ae] ZeEolok SH W8-S the 2
qar}. o] A% AL FAAFEAL o L ATEF
0] Eapslolol st g 2ol 42 4 ot
1. Hke pelsEe) B8 0 quAn
2. SR Mo w SalsiElEo] Al F8 Aeow $53 A9 Awte] Agolt 2
o] RS TAE A
3. felslehed 2FAA0) B8 9 WA o] Bew
4 felsieE HAe) BN, BHUY BAAE, THLAU, LABUA, Mol
A% 9 o] Bt AR
AT DIFER R R
6. SHoIT W A VAR B k5E A0 ti U9 5 a9y

Olt

o] vjge ngslel BaRgos
to] shshlacltel A

}01'

Irl

[e]

fijo

U




H3E SELPAL A M 24 | 41

(B 3-6)9 A&

7. SRR B A fE-7E AUl 3 SEE2A AY
8. SR WA Al JTF Wl Sl

9. BFSPARL WA A] FHI9 MP?%]*

10. 3FtARL Hisfo] HashAA 9 B4 5
11. 1 g faiststedol ebdsta]d & AFBJ

Az PR R, sfetR ey

sfabkano] QAT Sy ofsiatelol Beisl AYARIS FYOE ARy, 23
A1 QAEZlE A 500m ) 7K, A, S, A% 5 At 44
A U QAR T QN0 Bat HRE Aok ATHIE 3-7 BH). T} ol
7348 A1) that AL fsiAelel Bk Alge] ol A Rt EAA o Sl

AR AL RfSRIE ] S B Bl 2 rEElo] A L B4
oS W 5 U AU 0F AR, AT 00 A FEX Y % B
5ol JUES APSith Auele AlAE tbAEER fastereae) Ha, A
A8, 9AFA, 7142 52 o] §3to] GRS WAekL HE AoNIIRUL Balshor
Sheh. 9 ShA- B ATl 2 S E4 7Hs o] ol felaielz o] os) &
7k BAfsof giek. Alutel ool Hoto] AL SelsislE S 2hshs A we] Ao

B4 & gl Aol Qo] A 2ANA 108 FX BF AEEE0] P2 U

B 00 21 FAE Al HE ZALE A 95 SR F Sl
RIS (A 317 o] FEAFIARALHY oA
B
aEA ik Sstel wret 2slEsot ] 9% WS B9 SAET IR AN
FANE §2 S5 e A welEA) gk Ao woEr,
A A9 g5 7 SRS THsHE ATARL08 ol et Qs

0

36) SFEFEAPEY(2021.5), p.6O.



42 | NURESEZ Qs 2EQEMT TSI AlFg2] JHdRet

A AAZ Bl BE ALnAe] Q.8 B3] AHsior sict. apas W A4
A 5 A58 AmAol S T710F ek 22l ALl A, A8
B, AR, GPEI U U S2 ) ATNE B0k ATFFESE Aot 94

H—[
i
B
o
2
b
i,
ox
%
(o]
_?15
Ko

AT W PR ARl S o, o, g, $4S % 82

e oot o] e E3 AL Ao} Tk vl SRSAACIAL A
9% AL ALL AA|, ST B2 L BAZIBE AT AT AA, $F IFUI f OE
|2 AL B A9 o A2 AL A3 AAS weget A A 2ol
51},

N

e

¢

g Vg oheAE o ARckg D SFEA AYAL ST By A Y
WA QY W g BE 08 AT AT A A9E SFEA AL Aok At

ShshALTL A AL Al 24 L A 9] Asle Zdsior g

Bl ASlolAE St Asle] B8, NAsier XA, Zul
g A8, Ao TAAY 5L Aok sk, F= AN Fole] 25T HRAZ
zvlo] BHe} qiujo] Tt AR FHo thed

0 3-7) SISIATOIRRIAEIN SN

ZHALEE g

A6RFHFAE JAHE) O FFAES] AFEE S2o] B/ 9l e
Z3sto] 2/gsfor it
@ 9 YR FA] AgeA o] w2t AT 7P 2 AdEle dHe
712z ¥g 500m Heell e FH AEE o 24 29| 8] ZIHES
H2A A/gefiof et &, A AUt gAY S S 2 AdEle dEe
é;xﬁ; 71E0z W3 500m H7H AR AAE HolWAl S 73S AR Al AR
° 500m Heoll e FH HEE ZAgsfor otk
L AR #3 & 1 =
2. FALAIRAE A= %’WE 3 EA
3. B4, A, ok, AeA 5 B
4. drd-Fed 2 ARES T A




(& 3-79 A%

M3y +EFML HH M 24 | 43

EHALES e
A9ZATAGE Q. 417)
@ A2l weh A4 opraulEE gofsletede] Hag AgE, Mz,
ALIIR | 7327 52 olgsto Japades Agsi,
of 8 | 5 =4ATe] ATAelon RE Safsikao] delel Bafsloiok ot S
ot 79| ALTAE] 0 8- Zute] 71540 gl SafalsrE o] tsto]
27}M 08 BAjsof B},
A20Z2(AIG 28R 35 57D O ATAUE]2.9] Jape) U %o} B
A}o ke 7t 5o} o] FEste] ZAslor gk, Thul, Sl ol
Al At
1. 0 Gk Az S0} ZEAfe] 42 Esto] Ao} Bk,
o | MEE | 2 ML BasgA U BASEAE TSt HAS AEA] 9IS
| TR 7|50} B,
e | BF | @A192A8C] B2 SUIFAAL YPAA FE48A L BAR8AS
° Wb | BAShL, ARl SIS Eolsof gk,
© ATIA2ES 3358 A A2 Aok A48, 498
TRAR, ZTFUA, SHL, B 5L Wi, BASSAL AATARAY,
ARZA1250] T2 A ATHTAY, A H4g, AT, A2EA 5
e A, (SARAY, Asxo] 12 SAHEAY S Uit
D ABE SHE AT FUAS £F bk ALIIL TR A
wﬂua AaAUEe A, GFEe ) Fues de,
ofis | @ ANY % 50 849 %S Fokw, 1 %k" Lpue mesan
B | © A9 T A0 7ledo) Aot dedo] AngRte s
O[T WO Kgato] Blolon] ATHIE Y AFTIFESL The 7t 5o
2t}
A222QEATAAL) @ ST o] 3822 AL A9 Aiseln w9l
olimal | Ulgos 2ol ofn, TS 7 59) ARRRS Eatelel Zsjol ik,
Az |1 SSmolgTelAEA L) 24T S8tALTe) ool the-ee g 1)
89 mokekE AzAgos 2,
23251303 A)
AE @ TFS 7t 59 18-S HHedalE] Folt @ BHYUY] ATATAAS FE5}]
el Hz A3 PANERE s g gk, 93] 2 o A So=
B | o | ASA AntE 4 AuE AF dgwoz AAsior e
UISHS | Afep 9% AALT AAGKTL WA A] 155 o)) S]] ALTL AR
A a3
2. QTIT B2 9 S3lTe] ATAT AAGTIHE AT gekd H)
3. QI AT BRAAS T2 A9 o AYY BE 2 A A
4 ETUPHS] U] T2 A7 AAF BRI A AT A2 AT A




44 | NIRESE QI3 SEQEAMD ST A= JhHYet

(B 3-7)9 A&

AR

— O

o&

LS

L =
HIAL
i

A

A25

ZARHS 9 SERAAD) © 7Fs5A AT E Hx= SFetAfare] tiulsto]
H Aol WAsh= 499 vl AR gt % R} 52 A/dsfof gt
® sa}owﬂ Y Al BAEE A Y F gHEE 28 Age tE 74 29
82 E3dsto] A/gsfiof gttt

1. 3L 27] 82 913 A tlPXH e A%t

2. TAREF 2 NQESAT Haas 2 siA e

3. BAH-EF o #eEHA € 25 A9

4. Hl-xHO]Eﬂ i Zh:l] 23 OOﬂoﬂ ggst =7 &'O] 7]E]— /\}oP

® A4 w2 FHIAE 73 SFRAALLE R 2 39 Y&-S 1LEsto]
Z7gsfof oitt.

1S3 Al ZPE—rE AFA A

2. 9AE YR A Be gAY

3. 22 99 HPZ]EHXH

4. A-9] vl e, SE9E E SRS A

5. 718t SwxA0l %Bﬂ A

> fo
T
M
2

ABZEERIAL AFEX) O FKeRE HFAH LA The 24 59 gL
g

235l0] AFndol FAF 2 Ak ulx] AL X
1. AuzAEe 34 9 EQlo] o5k

2. ARRARTAS] PS5 g
3. WA, ol

4 716 el woh 9 AIAE 9o Baw 2718 A

sfof qtet.

A27
A28
Al
AI30

QISH|ATHS A 2]

EXELLATEER LB

Z( 9 lote] T2A3)
2029 Bty Ag)

298] 1A

Az 7P P EAE,

s mol g AA A4 o) Tt 74 EhE A% A,



ISR 2EQUAT B HE 24 | 45

Am: SRR AFWHY AL (2024), “AHHAG A FA] 34|, FASAL AC|AE|ZAAH AT, FHA:
2024.7.28.

(O3 3-1) FASAL HO|UE|ZX|AE|AL| OfHUCIOMIS| HHHS X[

2. ASKHFAEY 4x] 2

7 9EARALY A 2

FFAFALE G702 FNHNEL 2, PINTL 502 UV ALLWSE AR
A S SRS AIORA +R0RNT Al A2 S50z Tk A5
e FERRAY, o et ARl e W) BYAY B ARl 4729
Sfofob QKA 3-8 22). ARARl B e WA 1502 AF0IE obf B EE
AEA|, BY4AR oS o) B W5 12 2002 o} HhEshe BYAY E 41

37) ¥74%(2021.8.249), p.2.



46 | NURESEZ Qs SEQFMT TSI AlFE2] JHdLet

7t Az Ba- A AgRo] 137 & ool AU HA 1m’d 2kg
ol TUAT E= AATEA] SolH, HirEiEFo] 1Y 53 & oVdold ¥, 9, 4,
AT ARG ERG 27 AAZRE 1km oY A% AF BAZHFE 0.5km oW
A|go] LFATAIE HA] el oj2fet 7E2 tit T IANLE FEY 740
T2 TUAY B AREAE Btk VEoR SdEn

L
)
Jo
%
)
o
i
far m
1o
re,

H 3-8) 'SEEMY 0 ME ASHFAY X & 2

r

SSFEMY
Al21z2204(EsAFAIE2 éﬂfﬂ%ﬂ) O =& A 9 oo W WE A36EANF HE T
A] F TP Aohe AY B ARIIA 9 o] 3t HE) A2AI8Rl TE AHIEA]

5 dHRPeR 14_% WM 2R E Tokes EFAR- G AL SHAA A E-AX EA A}
A EREEGA Y T AYTthe 1 FAAY B AR A wiEEE o e 52 9
Ao Holg 4 Y AFAFAIL(RER DS HA]-&Fstolof OH:}

@ Aol et ASAFAIEE HA|-2gstolof she AFAAHA Y] 2 7Y Zé 24
5 @ARF o7 o= AR T3t ASAFAL HA]- 2948 5 6}04 el L
olof g}, PR FPo 7 Hol= FQ ARYS WS A9o)x EIt 2t

® SHFTE dlite] %HOM LFAFAEY HA-2Fol Rt v8o] HE E= gF
o]— /\ 011:]-.

@ %%‘Xi%*léJ 8% A 7% 5 SIAFAIEY HA71E E 20 Holo] Badh AR 3
R0z A3t

E

s

=b)

II&
s

s Al

-
e

EE}TIEI-II:H A'éHﬂ.il
A302A3(FSAHTAILY A H A21224A1FNA ST FoE % 6} A3} BPE
O= Aok dAH b 7 29 FAAG("HES AlE Y o8] J‘i A362A| 1 ‘ﬂrE
TUA S L. ofsh Lrh) Es AFADA(MAAUA] 2 o] & ‘ﬁ 1 A22A8Z A WE
AFAGAIE E3itt. ofst ZThHE it
1. HZo] ISOUWI—E—EH o[l *‘?:17\]01 Exe ARIEA
2. 5 ARsEH0] 2 HHE 19 200€ ol WISk FUAY Ee AIEA
3. HiEiETol lal 5%E oVl —‘%EH 7 59 ol she] sigsie AGol AR 54

A9l T AgE
7 o A3 7 59 ol shjo] ek HEAAe] AXAR A
U SH, J5, B4, G AR BRG] AA(SHL AReAse) st

1— H,—E7OP :’-71— OﬂA]—?’]— 1‘\:‘];(]74— 1%}-7( 17} L_I_oﬂ X]X—T 154‘— x]_n_(siz(#)(rgl_;:ﬂ Zﬂ7 Zﬂ
fol e 2ok Eu Aokl Behel AA(SHAE, AREALEY) shaTelo] 7
Ae WetthR 5007 ol o] sels 7o)
4 TEREABAN, ApxATEE) SeSEEA) At A B A AMgTo] 1RE ofol ALt
WA 1AgeE Y 24819 ol FAAS B AIE
A AN, AR, SRR A

E
—5“1_
o) ZAg waichzye 112518 ool a4
—c}j.




ASATALE T Yol WAL 5 Y ALGES, 27194 5ol SBAF
AR AGs] SUSES Axjstolof shm, STl WAL 4 Qe ATRELS, 27]

9% 52 QAo R ARSHE T} 8 2Folof T

(H 3-9) AENFAE 29| 2H

’Is g2

-ATEESE Y + B A ATHS B

- AnES (YA B8 9 FUAY ol 2
wfeh TAERBEAN U ARG HX-2G71E e folttRE e
A18e| RBATAN HA7)E 28

CPRHRA, PRE W) W SAIEY AP 10%EY $RY D)%
830l kol A 8% FI 2 8

- AL A0k W AR SPIRKAZIRNSC 4029 Ao AXE
ABE EE ASRY ASHRIA o A

MIQES KR | - EA2RY] dUAS T o) BE 7|EHA0R tiro] 9 (A4 o]

X7\ 3t = 12 Eohoj 20m’S JFF F ol
MR 7ls S apgEe] 2 R
+d 1. 12 9 229 aperea GA7F 15,0002l 29HAE | 7,500m
2. A15ol AFEA ook 1 el 2uhIE 12,500

_|L
e
B
i
n

iz}
o

-7 A AN 8% S HiSTS) 9S FAREIE B
u|g olage] Zh9atol Sgshs 8%

o] BEs| THE A9 thE WETAGS ST F 4 2 a7
of wixo] sgEl ek 44

- Qo 5 RARAEACISATY 54, 3 5) % FANY BEEF AY

- 79 AmehS 8% = (SN U7 W - B4R x Smm - SARIE 288

-(AARELE 87 + S9EE VAR x 447D x 1.2 ~ 1.53H8)
ADQES |- 5T2 AR AR 59 AUAER dAEE TR g4, Aok,
NF7IS0 28 | Byl gog st SIS Al 490 IR £ol7] Hsto] 4ot
g2rg 4 39 o| =)

g 3744(2021.8.24), pp.29-30.

2

ADRES7E BFARANE AR S 20 Fustel 44 AT & Y
AEE SIEBlAL A Heldtk. ol 9A HeAHS Hel 7k ofng HEsior sy
A Helt Boksshd Slgr He 4 ek

38) =7IHPAEAE, "SR AP, ER 1292,



FEZIE = Al

(A A1)

Al

H &
(ANIREST, DD|24F)

HES Bua e Hzl
=3 s 2 o0l
el Hal
s 23}
. ZTaHH-HEIAE ;
St & g 2 o Eb
L sass o % 1 2 7 e A al

A& $745(2021.8.24), p.41.

(J3 3-2) MIRES X2| 2A:

3. EHQEAD Y

0l0

7. st A 91712

Sl A S/ AR SS Sl WA ST it A A
sz WAgske Aol chel R 91 1el (et ok e Al % V)vhd B
wo] F4S BH0w S, SRR QIgt 47 95 Abol SE e oAl il
Qzel B ARl TR UedeIRe EEiRdel AdnAAS 8%
oh39) 429 @ QALIL} Teis) SHSHAT Aol W the Bl A £ chulel Bt
A FHOR MEo

2F2A0] B AFL AR, BHE, AYFHAAR, DEFRE et

i)

39) R AL TH2024.7).



FHQEAL HH M= =4 | 49

HI3%

]_

THIE 3-10 #=2).

R4

6]]0]: )

o

[s)

P
s

o
=

] 23

T 3 P R N o oM N
W o Lo oF M BT X B M
S Yo @ W o ofy _1% T
0P K N = = ® @& o
~ = W om g X o z Z
Foul ~ O_H i NI _ _.O:._ L._u ~
— ey iyl ofm 7 o N

o " e il o M o ey

T il ~ T )

Bl || P T o R T e %o il wr_
R o B g oo o © gl o
B | | B m® o o oeom Mo
o P | B A o < ® N R o W ow Yo W
7 7 | oo ¥ 4r o = S T o

B T < - .A,__u m° = A —~ X _ﬂ_ n
Mlele 2 57 "8 g xx BAOA;H#POW 1

ol KR || "ol ok |, s : —~ X Lo X T
of Mo M| R me mm M o 2B HOT G L CHIR S =
A= o | T W ~ o o o < AR ! g
KF oo | oo | oo | Br 2o Mo | to | Mo Ho . Xl I R
7 T e 2 N B B X F N © ¥ o Xy
TR Ty | B R o w T o Eoy
= o MK G| W L oo B & W
4 et | B | P | e B g oF MY HOBE N
% | |ZIE|Z|R5|SE ~ gRd Cemop K x P
ak 2 2 ze e | P BB P B ox 2R o
o SRR R x|k | N X EwE T o
EE RRRARRA R A AR ] wo B — i oF gy oo
> e T -0 I i R a%mnmﬂﬁ%iﬁi_z
1 ! ! [ [ 1 [ | Py ) < ) o) —_— o
K- S Wow B OH oy g W «
it S N oo O3 X & Lo T
_ﬂ_n_ iy N = ‘mﬁ_ N o —_— H_O
=) # ok Jr of £y 9P X <
7 um@ %o = | = mewkmu_ﬁxmw&1
K; i — “d o o = = — < o= . O
- " ; ) Jo T KO )
RlEz L2 f 55 E|F STEYETEEN

i o i

5 PlEIE T R 2| T ow P w2
e = o X T T FODom N b oo ™
T A ,_Wm o ~ ,.m_h = o ~ Xd X o
o a._ o o m o H T W A do
S X R T X R BT

40) 35 sl TH2024.7).



27t R E REHA QS ARE 5 gE, ARE &% 23 U] 9428 5 olF

ST $71FRE v @AZ FRAHIY 3-3 F2). AT AL B3 4
718 7 AR ARG Do g T TS dEsl, SRIEE S REAE
Agu] 7t DAY TS S=H7} e 739t stado] AR R & &

¢

WARe] Bad AL T UAS YY) 1B 921 AL 59 ol
YIS LS TP L2} Y A9} et o] AU YRE FE Bl
Aol 39 ol A8 FOE o A9 A WAS LYt vpgoz

W7 A SR 95 2T 109 ol ARt BAsAY Bag e
U 92} R L] A IRE f2rEE0] Aol 5L ol 22 A
oAEls o] Weidch

k3

BE JIE =2 &5

NINBBRAS Soi RUIT 2+ AT |0 BF SNES
4% 32 29 EQH ) o KA BEUH S =Y

o FHEEE REFSEMILZ CAGIEHIt
=) LML BB AT US B2 o ABADZTBA 29
(ellon) | o Zi=220) ARIE 992 S& 5890 |0 S2IIT EZAI

YN0l BRE B2

o FHEEE RE FEMIR 40 AITiEHey
b 0147t EAIGEHLE SR 2P0} RUs B2
(Orangs) | © SEETO0I AZE 2R RSB FEL0 |0 FIMNUFSET 2F
YMEAO 3U0|Y A@E Ao

HyEE AT

= 3=

o FEE FEFEML U2 ABMaH(10z
0l It LMGHHLL BAE 20t Q= B2 |0 SLMUATRUHZE =9

S0 | ® JIE T £52 KiEs st S =g 2|

EQXHQEOI 5°'0Io‘ *E% A22 |0 MILIH HUES S SHUS

== 32

F

A S5 FeobdN2024.7).

(12 3-3) ST 97/PE BEDIE U 2 uS



| 51
I

[e]

gol 4]

SEQAALD A M 24

HI3%

g =7 ALY s ek

51

=

B ok &, =71 $71=

A 5]

. iz AL JAL §7]8E
Tt AL A7

o=z F

2
94
Al
&

bl
gl
o=

O oy

S
—

E17H2024.7).
(O 3-4) il EHEALD

7

T W = A W o
T T Rm W
ﬂ_EH _.Em ‘__dH O_l HE 50
= o _1r1r_ = o oj _...JH
oo Wﬂ .,mAu Mﬁ wm mﬂ Mo
oy of % #
o il BH L oo o
ﬂ,_ roe o Mm Iz m,_a on _
o N Ho i 0o
oA y o AT R T
! W E._ o S P =™ o
o oF O wr o W S
r - o W on T b
mr ol W LHO od o]
d_ﬂ B — of OT . M oy
™ ol R 1y
i ‘y‘ —_ [¢] O_H —_— — q 7o O O
i g X W o N T <r &0 <o
~ — =0 __OL hLy <
T _:T E._o o ¢ X <ol 1]
g oA o s o
M._c E — oo BE &y oo U f
N X
- S G T N E
= o
. s BT L
(o} (O _— (] . o fii]
) B mo or WH G R oA 5 o
M SO VIS - ST 13- P B 35T
3 = o W oL, o w |30
) "R ,WM {F oy o R |6 S0l | |7 < R0
WW o M % ) oo <P |guOkuo| | ROwF
f - " = NF
= TR w gD o [Py |RT2
B 9V om oy oo TK To E <k uo| | B0 5B
) . o0 of 2 T = G I=gE! o 1 OF
) F o T °
~~ - .1_ = —_— — O_H @ @
,_Lbl o3 <0 HA_I 1_,_m jo 2K T
oW S0 LT m oo o o
el ~
P B o= koW o R W
T Rl o B N M T
g o Dﬂﬁﬂ@ﬁﬁoﬁo@
o P R4 i) xRoor e
NE X B o= o) WONE R



N

C U ILARE

72 FEE

I

BHUEDE

(B 3-11) =2

T W | T
= N+ o ol o mﬁ
O S S P
X =0 o w_rmo S
OB <™ ) B
8r i s ,_.yuo
o B Ar < o
o [=] B o- Qn_ oF
M A olo X X~ i
w1 En kg
wf = I i
Rp sl I R
m_uo J_H_l m%o BR o HWE ﬂAlO
R XX H g5
R L wm | :
£ B N rH o
= oF | <k op mo RO ™
H_|_| X =r | =~ Hjo — lo
T o K| RTT am K
X < W oF & raly c_o
,__uw‘_ ﬂﬂﬂoﬂ ﬂH.._ OEMH NH‘_‘_HH
F B LT B
o P | T ok R
T = T o 3
oW S | o
n AR | o oy § r X
oF A | o F w2 <k
OF < ooy of o of X
T I S R
o T B X | FR R
ooemlN | T | BT
WA EEA | MKW | THE
A M~ oFN | AF R b | A<=
I I I | I 1 I
B EK oo w_w
O = [yl
o R =
B T ~
5 Rw RS
w__.n_ Hg " _ N T g5y Mo
~ Mﬂ _|l N ‘mwo ]_ n_unu—- =K
Ba = N mr = !
of < B O
®W K lis} 4
F N ~ =3

E11H2024.7).

tet A

K
pal

mo
ol

S|

4

t

=l

9

0

3) #171



M3y +EL@AML HH HE 24 | 63

71t 712 FHE 7hsAdol W dHlE HFe] feflede] shles fol ¢-2E
o, ool vAEE shElae] REo] e o, ARESEYe FPE AlGE o,
71N e Fos éﬂ% IREHAPT BEBRE HolH, A BEE A
e} Fo) e VIR Y 5 Sle Bl UEUE AHE woled & 44T
SHd S22 FUEUNE W, tiat ﬂﬂl/\]*éﬂ 7Fes ol A71esl ool viAElE S|
F7F 3K 52 FHAE W, S EAESET BAFE ASE , =7IsHdClA
L9E YR FYEe ofFuAP APE TS o, d2AA 7k 3 2F
YA 2AE FAT A GAE ALY GRS 712 S8 Vi) s et
JHZ Fe7t SEEAY bR Heseol FHE o, 7R o FEiAT A&4
o= 2tsf ool Za|7F HARHAS molH, dieAAl 7E | HAIEES ARG
A GAlE AR 0] A EE AHR FHeSHel BYIskE ] dF A9 47t
SHHAY 9 Il g4 ST YT Ao r Al woln, FE A bis
EAI7E 7Rt T1Eal AR JREH2 AR NS E, sad 52 Attt 4%
TslololM 24, f718Rel wet s T < Aok

T L AMALE S i d el wd l%é | = ol DA EEojof 2t
= ARRLZF AYSEAL o] 0] AupAof ‘BA EATE PR

A

I‘IF

H3

‘ ¥s Tm 2 23 ‘ R

£ OIREATL 2

FEYO| UetLte g

27138 LA 718 HHI|E
AR AR A IH2024.7).

(O3 3-5) U2 +EQGAL 7|13 YAt THI|IE



e}
olo
B
>
ol
et
it
N
=
rx
0%
2

4) 2EQUAT 2SS
v A V1A § 25t B 9 SolA SHETHE 3-12 5). 253 E
ZFUAE AL LAEZAAYE & A AEE Thefst] AR AR +AEA S
gt A AN S A E ATt 2EPARYL F AR FEET 19AE
QHEHo] ARYE HIo 2 SHilsHA] Res FEAtS £Rt HAIRAE ok, 283A=
ogEae] UKY AL AT PARAES Pt
(B 3-12) 2EQEAIT T | XS XX
7= N
- BEE AAE DA AL AN, §o) AR, he
et A9
- 4gET W Ak AT FR0EY TS AU 5 nagne
R LR E e
- (BPRIER) AT Y BA7IReIAE AR B AL E 3 S0
B3, QI Ao Ex
2 A4 |- BRESH AR SRS B AN A% D fHle] [t

A U el FUslel 998 §2 AT § Y 2HPA AN
A 2 Qle FRe s AnAE AR B
L WA, ARZCHRE), $Ho|, 2352 YAS 5 A4

5
%3 % AR |EAHEE gA oz HX
- 194! 2AEA] AGA v FEATEE A3t B2
- 2t Q=] FAHGY Ak 95k WAIRA
- 94 4 mofolAt
ooEgAn = | ioﬂa%%: odEd f;‘«?rﬂ_ & A 5= Xé?g bui Sy ) )
24 4y el | AET BE, A, oFd BERO £02 RE4R, Fe+ X & ot
e e T Tl FeT 719X A, F8ET, SEHA &4 5 T mket
- 7Iek 718, ok AR, ofd, dERE Y&
ALA S dA o o
B A -FAXAL EY 9 AR, 0H" E o FH2RA
g BFE ALY TH2024.7).

713 kS AR, 25 ge] A-FQ] ATk | REAof JTHE 3-13 F=X). A&+
A ARele g8 S E I FEA S A BESof s, $E o AL o]
WS Z3slsfof gt} T1=]al A|RA| @At i Bl wS2 2T el A AATRE
ok AN SN A SRR Abdiel 9 ASGE QIR S Q AT WAL



A= 5 Qrt. A GACIM 2 A 4] ERt AR o, %, BEEH,
ShelEAM g 2FYAIE Aokl 5= ARA|S] 25A 24 o 75 ZRUsfoF
S}, o GAME ARATE AR ALY FERA 9 S-S BAIRAIE SfoF
ofH, ofF FA'et ‘A Al 2ERAC] A Aol gt

2 YA Hiet At SEHer duEE o 7H] FHeo] EEdEH.

2 =
AT EYE7] Qo] A AR DAY SA] o]FoiAof itk T=u A eH

it

Sv
B
i
ox
oX
;l\lc:['
e
—E
k=l
o
olok
&
¢

tol
19
i
X
2
40
)
o
T
i
1=
o,
_0|L
I3
uie]
N
L
,
e
tl
).11
&

] CHH|
B3
ol CHH| () THIESS)

. ] - AAH B9 2B 23 |- 2R S ATSSAE B
e 2 59l ey 2 el 1Azt
o |- AL oS W A |- AXEARE T P XA
R 2= - 258 A9 )

- 2N T QA A7 - AR B¢ U QHEA |- AL AR 2AHRAL Y
AR | B G2 259 A4 27195 WA 2

- A Q A T thuloflat 75} - v Al HH -8R

- SR QANT WA BAAEY | - 344, A ALhS 2|
%4 | 7299 - At E uHA| AeAke) whot
T |- $AINT ok Ot we | (5E AWEE 5) D BT )

2 A5 Aley

stst - galglslE o] gt 1o
23 - Ao] A9 st o] 24 -
oFAY EQAYE AT 9 57

- SRRFIGH A SRR AP
29 | shel 9 ARz Qg 41 - -

QAAMT Bl 3

A SR SA5AEEH2024.7).

5) 97138 B o $4 XA



56 | ALURESZ Qo +HQYPMD S AFta] JHer

wofefetad HEAld AAFE AL te7HA] R AR gEish o=t
2ot gafeletad FEAld YAlE dit A5y siet e g wsiE WA= P
AE T oy, Ao TAE fjt AEe bdAEd et AR ]tk T,
FrdieTd, FHEHARMIY, S EASAA G FofeietEd FFAEY YRS
ARty SFtALALoA Ao $Ee S Qv st A AL R SiEs
e e 78 A a2 YA A9 st mE A A Aol Tt
YAALEY e o] HA-AGEH 502 AH|stes 17gokal Sty
AR e 7 89 SA] 7 AlTsiaL AR Wiels ¢ 3 aledzof
TR ARG PAAFAIE A B gl TRt AR ZE A gdot aslulart S
AL F7E FAR RESE A

SALIATE PAE 9 FE 9 oﬁg}o% 99 HFSAG 94 F2 o1 41l
%

AT A9, 7IE pAlE & 1%/\1” A «1“’7P glo] AaLfEeR QI EPAL
YA sHol vlH|s] Hlth tiati A AL H71Ee Wiwrdel e deIol=
oulge] YERdTE G e V1] VRS ALl A SRt sl
SAA AR FUEE Ae Adehe 2EHSENGE A 7Y olF it A A
1z giEe A5 YAk Aol $8L 7L Aok B B DAl 2EHsL
AA B AR A, SRR A UAIE AARHES sl A B 2R A
1087 & 7 o2 WH7]Ee] il Bodf Holw, $7]735 7} dgEeiete tis F41]]
AZAZE vl weEt L Q4RI FYE(FEFR, T 9 9)E Tt 2



H4E AXQGIAIT TE|XAH 2K =8 TE | 57

TRQLAAL HfHA =M S 1E

o
oR
0
ro
=
12
sk

eI 15 o] 1 24 sk A2 A o] ek o, A

A% 23 RS AFHD BE 2AS HHES 875 A4S HE 5 Uk A3

SR _é_\_o o] o]-]:q _Q]-7:1 _\_qu_,] k]?ﬂ H%H A171-/H X]-O:]Z-l _(L]E 7]~_/\:L9_

meistolo} Stk thl, Bl ZX2 fouidh 9PL T sk et 71 A B

fAF S20] EEP] 98] Hshok & B 23] vl8o] P2 % Ak B olofe] u]3)
AX

oA F 4% 7MY 59 2AE FoHA @71z 24T d27t Sk

H 4-1) R 22 ool o X #H 2HE &

ox
S
=
o

= M2

- 2R B o) LA 91o] Sl A9 AA) glo] WAt ohgEAES Helok 3
- AL 2gAlA Holol T WA oY =X A AR

= £ 27 A9
A 2 |- ARE %dst]ﬂ] N T S ST S A YA 3

1
2 (o
T of
B
Ir
to
o
ikl
m>~1
% o
é
A,
E
)
i
HJ




58 | AIURESZ ot +HQYPMD S AlRt2] iAot

= MFEE
A 2y | EEE S Foler T WA A 24 AWL AF
T |- ARE v doR A 2AE 22% [T S US
- A 22 AAelle A 59lo] BasiH, & 89| A4, W, A4, A1 3E
71523 Teefor o
-3 &4 BPE B 5% EE A AN Bste] 14 B, B B P B
EQlog FELT o]Foly
A 2A |- 87 ote SAT JHE BUskA oY Ads] Btk 14} B 2XE A9
2% & olom, YT 20 AA A /EE AHATE E 3 B8R ThE FoA4
Az & 9k A9l AP
-5 A2 Fofmie 9S ot 2eeA) QY 71E AR Ee AL Sl BEp
93 ook o =Y 23] W go] BG % 9= WA oo vl ThwalA F A4S
#7149 B 248 A5 Q1= 24T B} AL
Bl F |- 29k AR-o] wE F3E oY 9 A 24 B8-S FEsfor o

Zk2: EUR-Lex(2019.6.26), “DIRECTIVE 2004/35/CE OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL of 21 April 2004", AAY: 2024.9.95 Farste] Az HY,
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- PRPs% @4S B3] A4 EE 9 A4S SHFES P

- ERL 0oz} BE H|8S HokslA| sk Ao]X|ut, PRPs7} YA 820] Al&5HA|
Ae} 712 tjgsfok 5= AL $HHEE(Superfund) A2 AFESHe] 9 GX 9S4 94_
0O _AmE el BpA] 27] RS A, EXSE ARl w7k T H] 2o A5l

At AFe A o

A= US EPA(2024.7.10), “Comprehensive Environmental Response, Compensation, and Liability

Al
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Act (CERCLA) and Federal Facilities,

2024.9.92 Zaslo] 2} WY,



GPP1 GPP 2 Above GPP 3 Use and GPP 4: Treatment = Cyfoeth
Understanding your ground ol storage design of ol and disposal of NIE A oot @ @ St
environmental separators in wastewater where P -~ Natural
responsibilities — surface water there is no ¥ el
good drainage systems connection to the
environmental public foul sewer
practices
Guidance for Pollution Prevention
Read about the topic > Read about the topic > Read about the topic > Read about the topic > ) . )
Pollution incident response planning: GPP 21
Version 1.1 June 2021
GPP 5: Works and GPP 6: Working on GPP 8: Safe GPP 13 Vehicle
maintenance in or construction and storage and washing and This guidance has been produced by Natural Resources Wales (NRW), the Northem Ireland
near water demolition sites disposal of used cleaning Enviranment Agency (NIEA) and the Scetiish Environment Protection Agency (SEPA).
oils
For Wales, Northern Ireland, and Scotland, this document provides guidance on environmental
legislation. These guidelines are not endorsed by the Environment Agency as regulatory guidance in
Read about the topic > Read about the topic > Read about the topic > Read about the topic > England. For guidance on environmental regulations in England go to www. gov.uk.
To find the relevant regulations visit www legislation.gov.uk.
GPP 19: Vehicles: GPP 20 GPP 21: Pollution GPP 22: Dealing Guidance for Pollution Prevention (GPP) documents are based on relevant legislation and reflect
Service and Repair Dewatering incident response with spills current good practice. Following this guidance will help you manage the environmental
underground ducts planning

responsibilities to prevent pollution and comply with the law.
and chambers B P P ]
If you cause pollution or allow it to occur, you wil be committing a criminal offence. Following these.
quidelines will help you reduce the likelihood of a pollution incident. If one does oceut contact the
Read about the topic > Read about the topic > Read about the topic > Read about the topic > environmental regulator immediately on the relevant incident hotline number: in Northern Ireland
and Scotland call 0800 80 70 60, in Wales call 0300 065 3000.

GPP 24: Stables, GPP 25 Hospitals GPP 26 Safe GPP 27 Installation,
kennels, catteries and healthcare storage - drums decommissioning
establishments and intermediate and removal of
bulk containers underground
storage tanks

Read about the topic > Read about the topic > Read about the topic > Read about the topic >

GPP 29

Microbreweries

and micro-

distilleries

Read about the topic >

Guidance for Pollution Prevention GPP-21

Z+&: NRW, NIEA, and SEPA(2021), p.1; NetRegs, “Guidance for Pollution Prevention (GPP)
Documents”, AMY: 2024.5.8.

(23 4-1) SOIUMES} ATSHES| QA0 XIE

GPP-21(Pollution incident response planning)< 2 FARH-SAES Qo L 2

W7 A" 55, @4 shed A1, o WA g A, 7R A, vieAd 52

TFASHE S SHal JTHE 4-3 FX). &9, vWigAgole ATRES 23 AlAE, AA
o

A R,
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GPP-22(Dealing with spills)= AFAA7 R2H LAEEE oEA Aol 5l=A]
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A& NRW, NIFA, and SEPA(2018), pp.9-182 EU|Z Az} MY,
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A, B3 U B, S89YG A, = AR l% AIATSEL Tk,
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(H 4-5) GPP-220j| M= & QM0 Lot

T e
- 3% WA AAL AE 9 E0F 270] st AL AEA = ulL 52491 ¥
AFA(Containment | OZ ASMES FEE * ]6 13 AJARRo] 71

lagoons and ponds | - EE44Jo]ojof 8}, Aukg Zolof g oju]

- F v o g e AE o] HA|stojof gt

- REBS AR S U B4 AT B2 A8 4 9o, ARA
Bt} vlgo] o 208 a7RAS A

CEl - AS185E B AAET & 9l

~u 4 A S, HSHEY B e A Y SEYaE A8
& glou} % Srkom oEsu o 4

IS (- A Wl BggGe BIT 4 9L

[oNe =
(Sacrificial areas) |- FAFICIY EEPACE H HAE YA d3Ho= &8
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° =g A

A& NRW, NIEA, and SEPA(2021), pp.19-20& EHE A&} HY.
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A3l Yt

2019¢ o}d#E= EPAE ‘Guidance on retention requirements for firewater run-
off A& THd| 4ol F5 YAE AT FAIR A 27 S A it
sl Agau AlxAldel| Rofeleladel o, d8Ale] W= 52 s Aol
AAEE BBl AFAIES AASHES slaL Qlrh4 Ao =, HMEA vi82 EUY
Environmental liability directive(2004/35/EC) & Seveso Il directive(directive 20
12/18/EU) o34 95t ofYM= Chemicals Act(Control of major-accident hazards
involving dangerous substances) regulations 2015(S.I. No. 547/2008)°l Jtt.

Aol g7 e i) AshiaE B4 & e A AR S8 =99
ashle fE2 QIR A 2 fIEH)E B o 4ok §29] B84 A(R)=
H7RITHIE 4-2 ¥3). 294 9997 =7e aoble f& A9 2848 2%

Sl BX|o] @35t 9= HIR| 28RE AASH= ¢ AFE-EH ] A]-_g.x]g‘i_ Al our 9 B
sHoF st ok= ﬂhﬂl 3 9% I 2B 1 B9 SIS A 52T

o
ol
o

78 A3 ZIH0R e Se] Solski 3 91 WAe] we
374 09 JHRY FFHS WA wl, £05 §2 PAS 9 Ha NS Heofok ek

Significance of Fire Event | Hazard | Significance (5) Hazard Potential (H) | Description
(s) (H) = o m -
| o Hazard Potential

sz CH Hazard Potential
S3 High Significance

j Ho [
s1 RO

Firewater Run-off Risk :; R0
(R)
J
S{I: HiH 52 SIHIA O O|&{m
Lt YWY SEX 255 RE AYGIL

At2: Ireland EPA(2019), pp.12-14.

(O3 4-2) OtUHEO| ASHH<4 SHARIHTIL

41) Environet Solutions(2019.8), “EPA Issues Firewater Guidance”, HAY: 2024.9.8.
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Risk Minimum Firewater Retention Measures Required

No dedicated firewater retention required.

No Risk

Firewater run-off must be retained within the operational site. The retention can
be provided by means of the site’s drainage system and other suitable
infrastructure, which is not exclusively foreseen for firewater retention (e.g.
storm water attenuation ponds / tanks in waste water treatment plants®). All
elements of the site infrastructure to be used for firewater retention (including
shut-off valves) must be reqularly inspected and tested, to ensure functionality
and impermeability. The retention facility/ facilities must remain impermeable
for the duration of the incident up to the removal of the firewater run-off. The
documented available retention capacity in the existing site infrastructure must
be monitored and maintained. Automatic shut-off valves, which engage as soon
as the fire alarm is activated must be maintained and tested. Diversion of
firewater to retention facilities must be automatic on activation of the site fire
alarm. On-site bunds cannot be used to provide firewater retention unless the
content of a bund is directly involved in the fire event.

A& Ireland EPA(2019), p.14.

(O8 4-3) $E2Y 21 S8 WY M2 At R YA =X| M

4. WHEY Z2 7|F OR

TALAAIL T A BARES TR 7162 $8% 840t 13y g9
FEQGARL] et WAIS R 7|52 QoM AIE Folky] ot b S
FEAMLY] PAIFTR 71 vt AAE AESISI

ITOPE(The International Tanker Owners Pollution Federation)= A A|A 3|

LARAE tFE= BYEY FAVITLE 1968 AHsloH, s f5F 2F Akl g,
o & HAof| Tt AR AAE Al FASE 72 YRt o g Ao olsh=
oSt 229 diie F44E "olM B2 FoE AA 2EEHH, FIE =E55k= b
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449 1101 18] apo] Zoi5e] ek o] 40 8 Ao o A sl 1
HSEIts AMLE W) SR AHS AASHE olele e He FEAYIL of Aol Hu
275 1ejo] 29 A0 HES YolAlck, o2 SH, S AN SR v gy
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é
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AR FALFLHEATH2018), p.27.

42) ITOPF: sl 333 9(2011), p.3.
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s T i H Ao R oM, AR, Bkl dist AbAet H}% et

ZHojA]of| AL ATHIH 4-4 F=F). W2 FEATE HIER GAW, i
mid of 4,000 o2& #7 # 7l 22 7E AALE ®op A=A 74 ’fﬂﬂi,
o

& A {2 A AE|AoAE HaE ALY 9IXE 370
otH, RE9, AL B, UA SR, AL AE, 1= 2 SRS TSt ARAE
Hoh= JHE DS 4 AUt E3F A=F teAE, SidH | Te AARF AR A=
A hof] g FY A, F& oS 1] A, v tE A0A KA, A A $1A] 52
BRE AFFo =M AL o d -3 B3F FFS AFAAL}E FRISCIA FEHA AT
She Zo] 4ol

AL AR AAIEC = AT ES AlgRttt. 2704 A7let Olympia brewery
transformer spill AFaLe} o] AE oA AT - *}—L*]OﬂL ARl 59, Akl
eI, ] GARRtol| Tt A HERE ofuEl U AR @R A FAAEA), A&
U, BUEY 4y 52 AlS3

Incident
date 1% Incident name County

1/2/2024 Spokane River sheen Spokane

12/10/2023 Olympic Pipeline gasoline spill near Conwar Skagit

7/19/2023 Minnie Creek diesel spill Spokane
4/8/2023 Kodiak Enterprise fire Pierce

8/14/2022 Aleutian Isle sinking San Juan
11/412021 Deep River derelict barge spill Wahkiakum

c 8688

2/18/2021 EV Aleutian Falcon fire Pierce
1/28/2021 Casey Pond dredge sinking Walla Walla
12/22/2020 Custer Crude Oil Derailment 2020 Whatcom

2/25/2020 Tug Nova Columbia River sinking Water body

FEALD X= REMD S FE 3N
A& Department of Ecology State of Washington, “Spills Maps”, “Spill Incidents”, A~Y: 2024.9.9.

(3d 4-4) Ol ALEHF YEFo| RSN FE SN

44) Department of Ecology State of Washington, “Spills Maps”, AXY: 2024.9.9.
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ARIA databaseEie AE, AT, T3} B384, A, A9Y B2 P8
s1o] AL B ABE 22 4 oA 45 ), 74 ATo] et ATEIAE 2
L A ALY, 2EG0S, WARY, BAYT, ATE B A vk SO B

AFE FARCR iRty B Rl 72 Ak, ARYY Ak B Tl
AA w8 PR FESe] AL AIE Ao R St Pt BEfstal At

45) BARPI, “The ARIA Database”, Z4Y: 2024.9.9.
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Publication date X
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Départements - Economic consequences
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| City ‘
Disturbances (224 ‘
‘ NAF Code (704 ‘ ‘
K ‘ ROOT causes (2R d ‘
Additional documents -

Apply filters § Clear all filters -

Z1&=: BARPI ARIA, “Advanced Search”, ZAXY: 2024.9.9.
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I Executive Summary

I. Background and Objectives of the Study

Q The purpose of this study is to propose measures to improve response and
post-management for water pollution incidents caused by spill accidents,

aiming to prevent the recurrence of such accidents in managed streams.

o The study aims to establish a strengthened system for responding to and
managing water pollution incidents caused by spill accidents by analyzing
the entire process of water pollution accidents in managed streams,
examining the current status and cases of water pollution incidents
domestically and internationally, analyzing the limitations of existing
water pollution management systems, and reviewing the trends in water

pollution incident management in major advanced countries.

II. Current Status of Water Pollution Incidents

QO The volume of hazardous chemicals handled and the number of chemical
accidents have increased, with a growing proportion of water pollution
incidents caused by chemicals and firefighting water.

o In 2023, there were 91 chemical spill accidents and 15 fire incidents

related to chemicals, marking the highest number of chemical accidents

recorded to date.

o In 2022, the proportions of water pollution incidents caused by chemicals

and firefighting water were 13.1% and 11.5%, respectively, representing
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increases of 4.3% and 7.1% compared to 2018.

O The main causes of water pollution incidents in managed streams include

insufficient containment capacity, delayed communication, and inadequate

initial response.

o Companies storing and handling hazardous chemicals install containment
facilities based on storage capacity, resulting in most firefighting wastewater
being discharged outside the premises.

o The local environmental office and Pyeongtaek City, located downstream

from the spill, became aware of the incident the day after it occurred,

leading to a delayed response.

O An analysis of domestic and international water pollution incident response
cases highlights the importance of retention capacity for firefighting water,

prompt initial response, and strengthening the role of operators in spill

response.

o Even when an incident occurs, large-scale water pollution incidents can
be prevented if retention or wastewater treatment facilities are utilized

and prompt initial responses are executed.

o Active participation by operators in spill response can reduce the
administrative and financial burden on local governments and enhance

accountability of the responsible party.

. Analysis of Water Pollution Incident—Related Regulations

Q The installation standards for damage mitigation facilities at hazardous

chemical storage facilities do not adequately account for spill accidents



Executive Summary | 89

involving firefighting water, and chemical accident prevention management

plans are insufficient for these incidents.

o Hazardous chemical storage facilities are required to install damage
mitigation facilities under the Chemical Substances Control Act, but the
detailed installation standards are based on storage capacity levels for
liquid hazardous chemicals.

o Facilities handling hazardous chemicals must prepare chemical accident
prevention management plans under the Chemical Substances Control
Act, but these plans inadequately consider environmental receptors, the
impact of firefighting water on surrounding areas, and emergency

response plans.

O The crisis management manual for water pollution incidents is inadequate
for initial response, necessitating adjustments to the crisis response alert
criteria.

o The basic crisis management policy focuses on preventing large-scale

water pollution incidents after spill accidents enter the water system,

rather than the initial response to prevent entry.

o In the “Concern” phase, measures include containment outside the
premises and preventing stream entry, but the criteria for issuing the
“Concern” alert are high and ambiguous, and even if the alert is issued,

it is often too late for an initial response.

IV. Review of International Trends in Water Pollution Incident

Management Systems

O The polluter is responsible for not only initial response but also employing
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professional spill response companies to perform cleanup in contaminated

areas outside the premises.

o In Europe and the United States, the polluter is responsible for preventive
measures, corrective actions, and costs associated with environmental
damage, and is required or directed to take all necessary actions with
government approval for corrective measures considering the nature,
extent, severity of the environmental damage, and potential for natural

recovery.

QO Guidelines for pollution prevention are provided to operators to enhance

their initial response capabilities.

o Water pollution incidents are categorized into 17 types, with detailed
prevention and response measures specified for each type. Guidelines
also cover site planning, drainage planning, and a list of external and
internal contacts, with drainage plans outlining systems for collecting
firefighting water, temporary containment areas, and locations for

portable retention tanks.

Q Firefighting water risk assessments are conducted to strengthen the

prevention of water pollution incidents caused by firefighting water.

o The environmental risk of firefighting water spills is assessed based on
the significance of fire incidents that generate large volumes of such water
and the potential environmental risks associated with these spills.
Measures are implemented to prevent firefighting water from being

discharged from high-risk facilities.
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Q Establishing criteria for the completion of spill response operations

o The criteria for concluding spill response operations are generally
determined through discussion and agreement by a team composed of
various organizations involved in the response. To reach an agreement,
it is important to recognize the limitations of applicable spill response
technologies, clearly define the objectives of the response operations, and

ensure agreement before response operations commence.

O Information disclosure

o Information on incident status, geographic response plans, available
resources, spill response equipment locations, and regulatory facilities
should be transparently provided to businesses and residents who may
be potential sources of water pollution incidents, raising awareness of

water pollution incident prevention and response.

V. Conclusions and Recommendations

Q Establish policy directions for managing water pollution incidents caused
by spill accidents
o A paradigm shift is needed from spill response after the spill enters the

water system to initial response at the spill site before the spill enters

the water system.

d Policy recommendations

o Strengthening spill accident prevention: Implementing firefighting water
risk assessments, enhancing chemical accident prevention management

plans, providing water pollution incident response guidelines to operators,
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and sharing prevention plans with local governments

o Adjusting water pollution incident response systems: Revising crisis alert
criteria and response roles, spill response by the responsible party, and

transitioning to an environmental office-centered incident management

system

o Enhancing response technologies and information: Expanding the
development of spill response technologies and establishing a system for
transparent information disclosure throughout the incident process

o Strengthening response and post-management: Establishing a system for

setting spill response goals and legislating requirements for post-impact

assessments

Keywords: Spill Accidents, Water Pollution Incidents, Firefighting Water,

Managed Streams, Hazardous Chemical Management
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