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Abstract: This paper is the result of hydrological survey engineering.

[Objective] The leakage of leachate from a landfill can cause severe groundwater contaminations. Characterization the spatial
distribution of the landfill-derived contamination plume is crucial for site remediation and pollution investigation. [Methods] In this
paper, a typical case of groundwater pollution investigation at a landfill in Hubei is combined with the implementation of a six—layer
groundwater multilevel sampling well (—6 m, =8 m, =10 m, —12 m, =16 m, —20 m), and 14 sets of groundwater chemical samples as
well as other hydrogeological survey data to reveal the hydrogeochemical spatial distribution of the contaminated groundwater.
[Results] The concentrations of most ions in groundwater such as TDS, COD (Mn), Mg**, HCO, and CI  decrease linearly with
increasing vertical depth, thus indicating that surface rainfall infiltration and anthropogenic pollution are the controlling influences on
the shallow groundwater. The concentration of NH,", NO,", NO,, Mn, Ni and other ions increases linearly with increasing vertical
depth, reflecting groundwater chemical field under the control of natural geological condition and water—rock interaction. In
addition, the correlation coefficient matrix analysis characterizes the stratified distribution of groundwater chemical components, the
correlation coefficient between the groundwater sample from the U—tube groundwater multilevel sampling well and other
conventional shallow boreholes decrease from 0.984 to 0.566. [Conclusions] The novel groundwater multilevel sampling technology
has the ability, to characterize the hydrogeochemical spatial distribution of groundwater along the vertical depth of the geological
layers, to differentiate and reveal the impacts of natural geological factors and human—made pollution, thus to identify the spatial
distribution of groundwater plumes. In a word, the groundwater multilevel sampling technology could provide quantities’ data and

accurate guidance for site—scale groundwater pollution remediation and risk management.

Key words: spatial distribution characteristics; groundwater chemistry; groundwater multilevel sampling and monitoring; soil and
groundwater contamination investigation; domestic waste landfills; hydrological survey engineering; Hubei Province

Highlights: (1) The U-tube groundwater multilevel sampling and monitoring technology were innovated and applied, and the
hydrogeochemical vertical distribution of the contaminated groundwater was characterized based on its data; (2) The multilevel
characteristic analysis methods of contaminated groundwater was explored.
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Y (& R4, 2022) . d63EELE 2000 T34 by K EE
5} 18 )% H R Ab ¥ 35 (Cherry et al., 1983; Masoner
and Cozzarelli, 2015) . B UEW H TFERAB N H )
VER AL FL IR B 2R 0] B T4 1L, o AR
Y N AR Z B BB S0 A R K o 3 O 3

2002; Mukherjee et al., 2015) 47 S 7= A= 1 K
A B B A5 S T R SR B DR VRE S b R K
B BE T E b N AR (g R (Bridges et al., 2000; Bt
JINIEE, 2008; Cozzarelli et al., 2011), ¥T4Fk, EN
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etal., 2022), T fH T4 F /KA LS | SO R LSS
HERE IR, — B2 85 e LA SR E o

] SMTF 5 48 051030 o b 7K 432 RAE NI L 7K
PG 0 W S5 S B R Fa 7R 1 B RT3 Uk
VB TR AT 5 R Y b K5 G 2P = 42 [|) 43 A, 1T
XoF Y5 G 7 1l ) T8 DRI A 4 A A A 3 O B
YEH . JiInEE K Cherry H1BAX} 24 K#&4S Borden 3%
HR I RTT RGEVERESE, 6 UOR T RER T K032
WEIMEA | HhERY) BRI AR S5 45 75 T st R /K
15 3 P 25 (6] o3 A Koz B9 HOR A (Cherry et al.,
1983; Greenhouse and Harris, 1983; MacFarlane et
al., 1983) o HlL T 7K 43 J2 Wa W0 1) 2] iy 1S 9 4 5P 5
600 m, {700 m, T 20 m, P75 e P A7 5tk
FEPREAE CI. SO, FlHL 58455, F 40 /K AL
=3k 4000 ps/cm(Nicholson et al., 1983), 36 [F
5T A7 JR) Cozzarelli A1 BAR L T 7K 732 Wil |
BRAb 2 R EFARFAE T M5 H M Norman 457
WA R T KI5 e P (8] 3 A | 9 HGH B 5 K
J91 b BRAE WAk BN, B R S A v X T ¥ P
P TR A R A AT O PR OR G BT AG
V5 YL 37 #b 14 34 15 XU ( Zume et al., 2006; Cozzarelli
et al,, 2011) . 1986—2010 4F-i% 37 b ) 3t F 7K V5
GL3PILL 7800 m*/a 3 BE YN I, 20 A6 XY K T
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JEAE, 203 J2 W I 1 KA s Sl = R
B Can F e e B0 ) 1 e 20 ) 1 {5 G PR T =4S
[[] 5341 51 A %45 (Dumble et al., 2006), Hr, [7]—
ANH T 7K 532 W rh A vk B2 AR T 50 mg/L
H 7 SEAS LRI 700 mg/L, BB AL TE R B 7
] B M/NT 10 mg/L 224 F R T 50 mg/L(Dumble
et al., 2006) ., Murry Einarson £ 3 [ &5 5% 1% ZE M A
BILT5 Gt 375 1 107 ] 4T 7K 32 e D JHE 0 e 60,551
7 S W B AR DyeLIF, 4B B U R A i 5% it
Z\H T 7 N DNAPL 75 42 38 (19 = 4k %5 [6) 43 A
(Einarson et al., 2018; Horst et al., 2018), &z i 37 ##
TIaer s JE R .
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AT T AR A R I o 2 P TH
g3 X HHRFAE, IF Dt T /K %M HE SR AF B B K A2 53
JEor i REPE LRI . IR AR EAEHT (2008) A
5% 2% B K [R] 2 b LB b 7K U B J2 2 ) RS- 11)
HA A, BRI 00 Re e S T
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WA 5 2T R EEAL . XIZAE5E(199T) RIS T
ST PR DX 2 e T A AR A g R AR, IR X
BT KA 2553 2 40 RR I R L . 28 5T
85 (2013) BRI A 500 ] v B R R K R4, WF
R KA SR B RAFI 32 3 FEE . TR T iR
R KB ) 56 AF 25, Sk 243 )2 8, K45
R T KA R B B> Th ESTR 2, T K BT
o R R, SRICh BRI . R
Z BN s T R R A22 35 09 00 2 o0ty
FIAE, (H K 22 850h T 3R 1 7K SC b o P 43 A
v A DA 37 1l R RE R e R AE T KAk 2 i e 1) AR 4k
FRAE . I Z R R B = R B A b R KA 2R
FESZINEARE, Sl /DHb R 7K 43 2R A W A H e R
B

R K 3 R A W AR SR FR T — B ALY
T[] AN [A) IR JBE 52 it 43 )22 R # ( Griffioen et al., 2014),
HP L HAE T ReUe 76 0 — G FL N T Hb 2 T B 25
F A~ B ER BE AR I 2 2 B ARl i e, i (Lot )
AN 7] R B A OC |2 {5 B ( Wolff-Boenisch and
Evans, 2014), M AEHL T 7K B BURFIE TS S 07
HJZ AR AR AL IS A AT R RIS 2, GE
I AR R A HO B i R KA AR
B K b 2 b BT 25 7 K 45 s 2 R K Ak A
(Barcelona et al., 1984) . #b T 7K 43 )2 KA i 47 A
EIRT 20 122 80 4RAR, TEIE PR LI 22 40 Z4FE &
J&. Water FLUTe™ system J* 1994 £ K W FH T
R K2 RAE W (Chapman et al., 2015) . Solinst
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I 52 xF 2 4> K )2 43z e I ( Pitkin et al., 1999) .
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Table 1 Stratigraphic and lithologic around landfill site
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Fig.1 Hydrogeological profile and groundwater flow field of the Anlu Landfill site
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Fig.2 Distribution of the groundwater monitoring wells at landfill site
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Fig.3 Working principle of the U-tube multilevel monitoring well
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Table 2 Statistics of groundwater chemistry from the Anlu landfill site

T K — SN R R LI

bl =g FE BERE EUR TN VA =

3 J2 ME I8 A

Com>  (-lom)  (—16m)  FE% EE ROKNE mME CPIE AR A e
pH 7.30 7.17 7.17 7.19 - 8.44 73 7.92 - 90.78%
COD(Mn) 8.09 7.47 5.35 7.09 0439~0.577 333  0.74 1.52 0.099 466.45%
arEH R E A 1730 1650 1570 1632 0.359~0.387 1070 258 450 0.065 362.67%
K* 3.26 3.04 2.72 3.00 - 7.47 1.04  3.96 - 75.76%
Na* 284 272 220 258 0.091~0.225 6623 174 343 - 752.19%
Ca** 201 190 200 193 - 184 16.1 58.7 - 328.79%
Mg* 112 104 103 104 - 110 898 328 - 317.07%
NH," 0.032 0.064 0.098 0.080 - - - - - -
Cl 510 472 490 485  0.453~0.484 324 856  69.5 0.228 697.84%
SO, 123 132 121 128 - 88 16.6 46.6 - 274.68%
COy” <0.5 <0.5 <0.5 - - - - - - -
HCO; 930 880 747 841 - 479 154 225 - 373.78%
NO;” 0.094 3.04 17.5 6.67 - 67.7 0.27 346  0.425-0.705 19.28%
NO, 0.013 0.039 0.072 0.055 - 372 0.002  7.92 - 0.69%
Mn 1560 2980 4200 3380  0.936~0.97 - - - 0.099 -
Sr 3800 2830 1930 2587 - 1980 319 682 0.065 379.32%
Ba 506 394 292 367 - 174 388  71.0 - 515.90%

VE: BRpHIERAL, Mn. Sr. Ba®fifilpg/L, HAH Ame/L.

HMEHESAERD Piper =240 7, S B 3 R 7K
TR HE o Ca¥ F1 Mg™, [+ 2 L) HCO,
A, BRI T K A TR KRR 2 XY
FRAE o WFFE X LT KK ER 43 HCO,—Ca-Mg
RIK . Wy R K F ), R 7K F HCO, ik BRI,
SO, Fll ClMR FE T, M LU ALMI4, ALIC2 %
T B9 ZKW02, ZKWO6 #i F 7K 25 & i HCO,—
Ca-Mg HRl#A5 ) Cl-Ca A,

b 7K A 27 BA B 23 1) 43 A1 3 2852 MR K AR
FHERL A S SEIR  E R . Mg s [a] 4 A S
2 ™SR ARAE 7 Tk B it T KO 1) A4 L 3
ALMI4, i ZKWO04, ZKWO3 2 i Th 5, S BB
KA AR ELAE FH Bt ZK A% 7 A ] SiE K Mg B ik
JEE T AR R ) 28 (B A3 AR RRAIE L AE T /K &K
(TR BT A S i B S P —SSURRAIE, 1l Rk i
(IR 37 5 1 24 547 (ZKWO04, ALIC2, ALIC3,
ALJCS) I Mg VR EEHHEAMRREAAE . Ca™ il Na'/K*
B T2 18143 A FRAE S 35 R TR], B R K R MEHERE
AR, H R K3 WA B3 ALMI4, H i ZKWO04,
ZKWO03 F| T il ALMIT [ B -4 B /)N i 448 R 5 i
ARRAR i S S 60 B T Y A (U ALICS
ALJC2) VR R, X I e 2 B 1 I B IR A B

TR

WL, Hu R KAk 222 (8] 5 AR AT S B 1
B S R ey [ = 7 B N B U
P, M Ca¥ Ml Na'/K'&B ) B T 2 I 7B U W2
M A A8, S BV SECL 37 7 8 SUT 4 ) o (S T
BmG . Mg 4S5 B8 32 I 7 B2 im0, H
BRI A RIS AR LT K IR S A
L
4.2 TR FHEDERS B ES R

P bR MR 7K Ak 2% 41 53T 1 25 8] 43 A0 R fiE 2
fithh I, B FH K 2 RIS AR i — e
i b T 7K Ak 2 3 ) 25 (0] 43 A R AIE o 0058 I Hl R K
MK 53 0] 3 )2 50T L KA B AE DG 5
B FERAE | KAk 2% B8 7 I T 1) 123 VR AR A R
L= T IR
4.2.1 T RACF 4 5@ o B M

BT R K53 2 RAE W B AR AR — L2
JE KA A B R 5 H T AR I SR B K Ak 2
B 2N [R], T K2 M G A3 B B i
WIaHE 2.7~15 5% 2) . BHUERE, T /KAE
I COD(Mn) & HF- 45 7.09 mg/L, 2 K Ua il
JEY 4.66 1%; AT PR S EMA B T-4Y 1632 mg/L, /&
WL 0 3.63 1% . Ba., Sr & EH 4R B TR
FLWE I 515 /%, 3.79 £ . K. Ca*", Mg™", NH,”
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AEPHES A1 SO, . CO> . HCO, 25 BH B T1E /)2 W
= v f e 8 i R D S 3 o BT 7K 4 ) T
FE Mn #B bR K 93.6%~97%, -1 J¥E 5 ik
3.38 mg/L, 1M H:Ath R IH: op A s CRR A
B R, 35 45.3%~48.4%, F- YUk FE ik 485 mg/L,
T V2T KB ERRAE

TEARTHE IR, B 220 b st T 7K 0 J2 W
ME M TS EAAEHBRER . FHZ—
FE T W A7 B B OF YA TR TR AR, R K5
J2 W T H 5 2 R — NG L ZK W02 AN [a) 2 ] TR i
f) 6 AT KRR IE, & MR K W I B 2 AN
[ 1t A7 5 P 0 8 AR AR R S, T A
FIJRDNLE T, Mo R ACRFERS TAEIRHE , dIRahH | R
B R A 55 P o0 AR B R A AR SR B R
BRI T 7K W I H R R R DU A RAE, KRR
TRT IR B THAE BERTR A RE, R A B KB Uk
W5 G AE LI N 5 KRR T KR &
P T, M T K BERAR R 22 . MU T /K432 i
ZKWO02 Rk H—fLZ 245 I, I & [ AR 1K

ﬁfﬁﬁim#@ , T BAAZ 78K BE Rt
I3 2 K 1 m, BIZKAERIEF 1K 3R &%
T 1 m B (990 mm) By SR ELHL T /KEE, 75
RFRBIR G D, VIR AR T4/, HbF KA i g
PG ZIRIE . HK, H R K2 W38+
Bl s A B S ER 2R AL, O 2 20K 1) R
R FEIFEAT 554050, #o R AKRE SR M

TE [ AR 1T 7K 432 W00 2058 i 0 b K
FEHL R KRR AT ME S i St b, 20 pr it
TARAEEA Sy 2 B AR . XT LT 4, 18] 5, HL R
IR G 2 W I 45 K A2 21 0 BB B it /N, K
b2 20 o R B AR AL R B I . b K 43 )2 i
JEARAF A 53 EE B R Ca* F1 Mg™, B+
LA CI, SO, M, #i F /KA, C1-SO,~Ca-Mg #Y
K, BERCAF RAEHL T /K 43 J2 Wa i I ZKWO2 T b A7
BT K AMEHESS B RRE . AR HL TR K 2 M
DU HAS7 B 2 1 23 TR BE I 35, TDS. COD(Mn).
Ba. Sr. Na", HCO; % K #8438 7 Wk FE 2 Wi sl /] ;
NH,". NO, , NO, ., Mn %553 &5 bl it JZ 8 B 18 i

mALWI
® ALW2
ALW3
v ALW4
ALWS
<4 ALW6

Kl 4 5T XL T 7K Piper —£k[&]
Fig.4 The Piple diagram for groundwater chemistry
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ALW1
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ALJC2
ALJC3
ALMJ4
ALJCS
ZKWO03
ZKW04
* ZKW06

Kl 5 WF5EIXHL T K 3 ] 23 [8] Piper —£¢[4]

Fig.5 Piper diagram of vertical groundwater chemistry

W SEZHTHI A
4.2.2 T RACE 6 o B AR K R ASE T R

bR K o3 T2 D A K A 2 B 5 R R TR
IR D5 3 AN R, T MR K R BRI K
FERHE B/ ARG, Hatt— 25 47R 1 KAk
Sy B T R M R T 1] TR AL R R . fE
1o R 5 28 O o i — 2 SR AR 1 A Bl R U B 1

A RUNE Bt T KAk 2R 25328 (B A I AE e
XTI DX 45 W I - b JK A i 34T Pearson
AH O RE B 0 #r, AHOC R ALE 0.6 DL B R siAH ¢
(R 3) o AHICHEHRE S BT W, & b T 7K W 5
Z IR A B AR 0.913~0.997, #8571 T B R A
(] 47 5 T~ 7K Ak 27 3 45 8] G A B s AR DGR o R
IR 43 J2 W I 45 2 A6 =2 [8) 9 FH OC R R 0.566~

*® 3 AREZMTRERIBXELER

Table 3 Correlation coefficient matrix of groundwater chemistry from the Anlu landfill site

ALW1 ALW2 ALW3 ALW4 ALWS5 ALW6 ALMIJ1

ALJC2 ALIJC3 ALMJ4 ALJC5 ZKWO03 ZKW04 ZKWO06

ALWI1 1

ALW2 0972 1

ALW3 0904 0978 1

ALW4  0.797 0916 0978 1

ALWS5  0.699 0.846 0938 0.989 1

ALW6  0.566 0.741 0.864 0948 0.984 1

ALMJ1  0.823 0.745 0.620 0482 0366 0.211 1
ALJC2 0876 0.790 0.661 0.512 0.389 0.230  0.962
ALJC3 0.895 0.801 0.668 0.513 0.387 0.225 0.970
ALMJ4 0.874 0.786  0.653 0.506 0.383 0.219  0.980
ALJC5 0918 0.814 0.677 0.518 0389 0.221 0.925
ZKW03 0.864 0.778 0.648 0.503  0.382 0.220  0.988
ZKW04 0.870 0.781 0.650 0.503 0.380 0219  0.987
ZKWO06 0923 0.814 0.679 0516 0385 0.221 0.913

1

0.987 1

0.969  0.981 1

0951 0974 0974 1

0969 0980 099  0.962 1

0971 0988  0.993 0.963 0.997 1

0955 0980 0954  0.988 0.948 0.957 1
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0.984, 2 K Ak 20 Jo i b 23 2 [ R 38 2 SRR AR
KB W N RRAE . A, R OK 2 M5
BRI AV SH 50 bR = ] ) A S o )2 3 1) R AR
KV BHE B FEAR, 43514 0.87(HER—-6 m) | 0.78
(=8m). 0.65(=10 m). 0.50(—=12 m). 0.38(-16 m) .
0.22(-20 m) . Hb T 7K 432 Wi I8 =2 ik 4k
SEHHE 5 FHD T K TR HAA AR e, AR ek
ZBORT 0.65, XA T 1T K202 W H-% 2 )2
A7 (6~10 m) 5 il 25 DU 2 +- 321K Qh S Kk
SERRRIK, 5 H A T 2K WIS i Y bl T KA A
T B T 7K R S AR A T [R]— /K S E T . 17 MR K
43 J2 W I S S R ) A7 (12~16 m) 428 il 5 75 24 Bt
K, 5 E TR K KA 21 53 X R BOR, 32 1
FNB TG YLREMA /)N, HOAHC RBE 2 0 2& FAIK

TR, KA 2= 5 A G R BB 1l
IRSCHY BT, FRAE T Hb T KAk 22 415325 (8] 3 )2 53
ATHFAE, EPUE T 35T R 7K 3 )2 He AR SR m) b 2
ANTRITRBE b T 7K Ak 22 8508 i A7 e A A Rk
4.2.3 3o T RAE B T R & 3 B IR T R ACHLAE

Hi R 7K Ak 2 21 532 1) 25 [B] 3 A RRAE 25 B 3
B 7K A2 5 - it 2 ) 23 TR B A AL A d 3,
B0V B B ) b 2 R B IR e M R, NER 4
e JEE T [ b J2 R B IR B st/ N, Al Uk
JEE T e ] b 2 R BE A AN B3

Bk, BT HN K3 )2 I — L2 22K
FEEHE, TDS, COD(Mn), Ba, Sr, K', Na*, Mg*",
HCO; ", CIAF R B -1k B Tl 75 b 2= R B 1y 388
U/ o MR K A A 1 - Vi R il [ )23 TR
RN, TDS. COD ¥ FE 5 2 3 [m] TR B2 S 2Pk
AR TR TE T MR T5 1Y a8 uE e &
BT AB B L2 FIERVRE(BERAE, 2004 ), Kb H )2
VR TN e B e P#AI (Preziosi et al., 2019) . iZFK
SRR Z MK T oK 5 RN, oK, %
A HAE 3, —E R ER R T R
AB B N R G sl Y o R K A2 410 19 2 45
M (Zhan et al., 2017) ,

TR K o 2 IO — AL 2 2 R AR,
NH,". NO, . NO, . PO, . Mn. Ni, Co. Se. V %
O3B VR T BE AR M JE R B (A3 N e kv K, Al
IR Ak 2 B - Ve T ot i) e J2 R R MR G R, NH,
NO, W JE 5 M2 R m IR RV C KR, EE

TET A NG B TP RIS Y IR S RN £, EFE T
EVER T S 2P TR N B8 2 b,
Sl AL B AR VE A L R Ak A R A 1E R A TR
o TEHLER A B FREAEH T, NO, . NH,". NO,
HEA MK, R N K E R IG5 G, K
Mn, Ni. Se %4 J& & T2 NG g i, b
JEUREE RSN BE LM R, — e PR R T /KA A
HAEH T T R T /Kb 0 i 2 AL A .
2NH, +30,—2N0, +2H,0

2NO, +0,—2NO;”

T bR K 5 2 W —FL £ 2 SR A R
Li, As, 1. Br, Hg. F 3551 25 11 1 Bl 3 1) b JZ2 0%
FEARACHUEAS 2, AT RESZ 2 A e S H | BRI
BRFVE R L iR A5 W i Bk A 2 i Ry 45 H Al TR R 5
M), BRF e iR A BT 1E

MR 7K 43 2 W D S K R B8 B AR M T
KW 8 2.7~7.5 4%, KAk 22 21 o0 B0 B it /N,
TG Y T K A2 F AL 53 B b 2 T 1) R
AR AL . AT, MR K U RIS 43 2 W
AT 38 i — L —FL 22 2 SR BUAR [R] 2 I R Y
R T KFE S, BT R ZRCR . R Z
—TET, BAL Ge s T K Wl I ) 4 04 A48,
B 1 118 1T K 4 J2 W I — L 22 2 45 6 4 i 1ot
T Wy PR (B B WA R8N T R K 53 T AR A
WIIR A . A TET, B AR F 9 sh 00K
B X bR K A 5568 80 2 RAE A RO T R
SRR BN 12 E B S A R R

FEAHIR K SCHI R A5 0F T, B3 1 2
IKACE R — MM . TR AR 16 875 e
B EETABY 8 R T KA 2ERRAE AR
b, FL b2 R B S 05 R AR b I i R B 25 A8 [ 1)
AL A PRI, A 20 R 7K = 2K SCRRAE, X
ANTRIGR B 1 T 7K HEA 743 2 M A WA B

5 4% i

A I B3R SO 0 - SR R A AR RS A
PRIGETG 5, Xof J 140 R B A AL RGP R KR, o 4
3 W A 5 7 S SECHE 37 K SCHB T R A, N T K
U B JZRA MBS 7S T Yt Bk feey s
AL . A 3R 2 A5 A

(1) My T KA~ 1 25 ] 7 A A L2 IR 4 T
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KU ) b i 2 9 ) Bk RE R Y B AR
P M T KR 5 HCO,—Ca-Mg BIFI C1-SO,—~
Ca-Mg A, Ca> Fll Na'/K"% B 1 52 15 I8 T 5 i W]
i, SRV SESE 0 A 0 A 00 AT B TR B
MG, Mg FEEFzs o 285 AR M T
IK ISR AR

(2) b 7K A 27 15— i e ) e J22 R AR A LA
f#, TDS. COD(Mn), Mg?*, HCO,™, CI%§ % &g
- R I [ M R R PR/, R R A B M
YN SRCESIREE/ S B v L IR TRE Y =3 € e o35
) TR PR 25 Min, Ni 2555 1-1% B Bt 1] 32 1%
JEL MR, —ERER R T AR A KoK s
AHEAER T H TR A0 23 [B)FEE; Li. As, Hg, F-
SN S B e T T 1 e 2 R AR AN (B 3

(3)FHOC R BUE AT AL T 1R /KA1 53
2343 250 A RRIE o 58 BT 7K Wi I B K
AR EL, bR K 532 W 7S AR [RIER BE K Ak 2
2H G 55 R 2 [ R P BT, 5 AL ER R K B A
A W0/ N R, AH DG R R 0.984 B/ &
0.566.

(4)Hb 7K U B 53 J2 R W B A 2 i T b
KRR SV b 2 3 [ TR B 11 2 (6] A3 A R AIE, —
FE AR BE X 34 7 AR b T R 55 N Sk i Bl T e
SO o AT — AU 20 T R K S Y 3R 4 2 [R] 4
1, A WESS T ROE b KI5 Y8 8 5 KRS
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