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Abstract

In order to provide for the guidance on groundwater quality monitoring network design
and also, to suggest the index to the solution of the contaminated groundwater remediation
problems in the lake watershed, it is necessary to analyze the contaminant transport in the
groundwater. The solute transport was analyzed in the lake watershed to investigate the
behavior of the injected contaminant sources depend on the relationships between the point
of contaminant sources and position of the lake. Three hypothetical groundwater flow
systems, which is composed of a flow-through lake and two solute sources, were
considered. The lakes located in the upper, middle, and lower portions of a watershed
respectively. The transported contaminant was numerically simulated for five years by
using MT3D contaminant transport model under the three-dimentional steady state
conditions. From the above simulations, it can be concluded that the contaminant
concentration was high as the contaminant source located at the upper position of a
watershed, and the influence of the contaminant injection was large as the solute source
located at the lower position. When the injection of contaminant was continued for one
year without regard to the position of contaminant source and the lake, the influence of
contaminant source was reached to bedrock.
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Fig. 1. Lake bed topography of Crystal Lake. (numbers
indicate depth, contour interval is 10ft)

azte] Asefs Al2dE 359 YXe o
2y 349 3719 FY45e FY8A s
T 12 FY99Y FEFoZREH 359 FARY
AR FraZole) 07502 A2 R34
FF9d AHFE dHEn 525 28 #4999
2032 RH 3459 FARY JAAAI} F970]
o] 05ME Al2dY FHRF AXsln 54 3
roel AFo2RE 359 FHARY YA}
Adolo] 0.26MZ A3}FEREHA A2HY 3
FH AXEA Tt 55 19 ALe o
4ol 37 29 34 39 F4 X §95n
T 29 Ftde LH4EFe) 4 1% 55 39
FH YA FY8le T4 39 Aede e9¥E
Aol 34 13 35 29 F4 AHd 4Ysdn
7HA st th(Fig. 2).

w99 A7l MFe 2= Crystal Laked &
HZ7 o] 26km, jWBOEE Cheng and
Anderson(1994)%} o] 35km=2 A& sgon A

i do o

_77_



A7be) AL WFoRE 100mE B o
2% 200mZ 39t v FAE  Trout
River f92 vhitgtel Zlol7} 50meo] B2 (Attig,
1984) 52m2 434 31 Az Y FAE 2m Ho=Z
ok debA i, j, kg2 13x35x269 HAHH
& AA3HA

system and

groundwater
injection sites for (a) Lake 1, (b) Lake 2, and
(c) Lake 3. The right-hand side represents
upper reach. The arrows over the grid indicate
injection points. (unit: m)

Fig. 2. Three-dimensional
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Fig. 3. Horizontal cross sections of contaminant plume 1 year and 5 years since injection for (a) Lake 1, (b)

Lake 2, and {(c) Lake 3. The plumes are based on depth-maximum values. (interval of concentration

isoline is 15 mg/1)

2 A5 fiEY YPLE IJFTFE
o]Folx} Hitel o7 JFx F&
.35 29 &4 39 9RlHAMY T
FAEHY 34 39 9AQ] 3R
LFdEH #U8Y A7t 25 29 FHF
Atk 4 FAAHAM Y FEEEE 3
2 AAAMY K9 Bele 60mg/ oldol
35 3 AYAA LFdER] FYdte B
45mg/l o] o.2 24949l F&H A= ol
AR FE Y F5E ¢ F AT L¥9E
o FYo] 5 T LA Foe FAYLE
HEjo] 2B FUH FFo] M2 dAHY
g XA "o, 55 2 AN LFEAY
S5t 90mg/ld) B33, 34 3 AHAMY F&

e 2 4 e x> x

£ 60mg/19 E3¥ct

99 35 27t EA% T LFELY FIAH
ol 35 19 AHH s 39 AHY WY 29E
A Fd Ut ¥R O3 2o

LHEZo FYEA 14 Foe 29EdEE
o FEFIE 359 AATL 25 19 EAY 9
o HI&£EE JEdg. 2FEAY 9L 37
39 AYel 3F 1AHAM B 4 vy &
F 1AM 2F9EFY FE7F Img/lE &
F 3 AMdAM] 2 FgEHEY Fx 4Hmg/t Hoh &
A FE d F A LFEH0] 5dFY FUH
Fole FAHAN 2 FFo] Ho g 7
LEEAY FET 35 1 AFAA 13Bmg/lol €
3ta 54 3 AHAA 60mg/ldl B8t F 1 A
Mo 2FEAY =7t 34 3 AHAAM B
489 3y 2 Az 1d ¥ 94y B 31 o
23& vedd. 2gEde] 35 1 AHA 74

# Z9E 54 3 AP $YL A% B 09
849 ¥EE a4 2 9% 2a 0A4 I
LIRS L3

_79-



347 34 39 YA EAsn LPEZY
90 3% 13 34 29 M 1d FF #
dd Fo 2FEA 4L IF EF 1014
35 29 YAo] EAY o} Nz BIFEE
Vel S o £ Utk 2E9EAY FEEEE §
& 13 34 29 FAHANAM vl S e
YU 34 1 A-FAMY FE7F omg/l AEE &
2 2 A-AMY Bmg/l Bk F LS YEHd
. 9@EAo 5d F¢ fYUsH Ix 1 AH
4% 9G8R Aol TF 2 AFA 9
o 54 1 AAANAY FEEITE 13Bmg/lol 2%
t 54 2 AFAAY FEEITE Omg/lol B3t
o 2 9ge sEwges g vAL ¢+ 3l
=3

ol AT BE 29EFol £98 A 14F
de 349 XUt 29823 FYAZH AA
Augle] QEEAY FH5PYe T AL &
4 At =% 29EAY Aol AFRFAA ¥
NHEFE FFEAN SAY ¥ R I FEC
o} 0¥EA £499 9 W vAA d&
& ¢ F Utk

Fig. 4= ZoA A3 5 349 A28 298
Qo] 23 oP@EA fol 197 wAF FS
o 5zt WA Fo I LEEH] FEEX
2 kel ZodwHQl i=7¢] F v disty
10mg/19) B EAo2 vehd ot

470 54 19 9Ad EAEH LdEL
&9lo] 4 29 AX9 35 39 HAAAA HA
4 13 Folle 2 ol Fouw 7N
oA 59 Folle 3AA F2AA FEIt
0mg/19) &5t FAHAN ] LFEAY Tl
Nz d2age] verdth 1d Felle F AHAA
o 2 dEA F5%o Hixd sdFdE EF
2 RN $98 LFEAY FFo] ZF 3 A
MM £9¥ A$ 2d oS A JdEde €
& 9l

27 54 29 9o A3 LEEZY
o) 5 17 34 39 XA TAHA 1d
T 34 1 AW BIdMe 29839 &4
o) Qe dg wAA goy 35 3 AH FI
dAE 1 9o A UAL JEhdd E5 1

AR 2o gEFY FEE 110mg/! BE ]
o 34 33 B2 ¥EE 0mg/l TR &F
1AM 229 57 54 XA 29 v2EG
AN 2 Y 4 Qo 59Fde I 1 AY F
ZANE QEEA Fxy} des] A €& v

SRR
mollsalo,m:ol\xsloo e e

9]

pdiNANRLLI
1 ‘,\,;@.I@.
L

Fig. 4. Vertical cross sections along the i=7 axis of
contaminant plume 1 year and 5 years since
injection for (a) Lake 1, (b) Lake 2, and (c)
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