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ABSTRACT : In this study, characteristics of sediments and suspended solids flowing into Andong and
Imha Dam was analyzed by color, X-ray diffraction and ICP/MS analysis. The minerals of sediments and
suspended solid consist mainly of quartz, albite, chlorite, illite and small amounts of montmorillonite
and kaolinite. Unlike the Andong Dam, the Imha Dam sediments contain large amounts of calcite.
Color of sediments and suspended solids varies from grayish brown to dark orange. The concentrations
of major heavy metals of sediments and suspended solids in the Andong and the Imha Dam are higher
than the US National Oceanic and Atmospheric Administration standard values. The concentration of
heavy metals in sediments of Andong is higher than that of Imha Dam because concentration of heavy
metals in the suspended solid flowing into Andong is higher than that of Imha Dam.

Key words : Andong Dam, Imha Dam, sediments, suspended solid, heavy metal

*Corresponding author: +82-54-820-5038, E-mail: jjkim@andong.ac.kr

— 103 —



A

e

FREdoldt bkt A o7t YA F
Extdgoiazlel oati “Edol Rl e
nAdE, AE, 2 59 4 2717 0.1 pm o)
9] f7] El 7] 244 w3ty 27071 5 pum o]
89 AL & 7t B2 X7 (settleable) -
fFEZolgla 3, 0.1~5 pm WYY AL B
(dispersed) FEIE FASIEE 3ol oJaf HA
Z o qdokeka gostar gink shelA o]
B AT A5 N AR Edol frAHo] &k

TE5 Soto olFHY TR FYHE FE F7I
=dE2 A3
ITE FYEE FrEEY °J% e s

T, Ao T8 A, AAAY] £ T E}E} =1
Ay RHEHY =e35eE 5"33 Ad 9 E
o] B os) AAHHKim et al., 2007, Choo
et al., 2006). FsH FFole 1A HAEH
2 FAtlel sge Aae 5 Bge A ¢
w2 nolr] egoR A8 4 It AP,
AER, BARY, AEBL TR, AR
5 4 709l Aol SARY. Vo5 4
= SARL vlanlElelE 5 EgRR A
B oty WHAULRF FPAHEYS ZEIF
289 Sol 7] SR, AL, A
AN, SHEAY, e S| Mol srE el
FASE 502 Woly] HAYFl 1 @A 2
Z 3t Hwang and Jeong, 2006). LYo E 24
9= ]:L,u,w\}o P4 B P R TV 2= S|

2

L

=2 T M o U

Lt 5ol BRI A7 Ao A4} 299
3 B 5o nﬂ e ks sl §
d FHEA 9 FHE o8 B9 1 H48

2 e s
edd ¥HELC §U8 A e9Edol 82
Sol 54 B4 WaAY & Atk HHEd) =

9] Z ﬁoﬂ

24L& 717k o ZZ*HO% °°E‘°J°1 % —/F 1213%
&) - 38H4 873 Wislol| mekAa FFoE AL=
HAY HA=E 4 dt(Pekey et al., 2004; Alloway
et al., 1988; Thornton, 1983). ¥Z| &<l A7
U 25 %%%8 TFEolu A4 *Mﬁloﬂ A

ek 420 F4Elo) Adrle] B3 sae

At Yozt <l Zl‘oﬂﬂlﬂ};‘] -‘n”]ﬁﬁa op|d 4 Utk
(Hong and Kim, 1996). H< 9] sk @ &4
EA &l thzt 2 @7l tigk A7 Bol 219
Hi gon, HAE 297 #HE dF e dRE
F‘] e Fex, A=RE, e _JqL il
H AFEo] M= A Lee et al., 2018; Hwang
et al., 2011; Maria et al., 2009; Oh et al., 2010).
FAEde B4 FaEZe] dde 544
w2} xpo)7} Y] wiiel 5 A9 A EH He
_/I:jﬂ-/\]._/] 1:137} 1:} o].EﬂJ;rjr Olo].\:ﬂ__e__ °1H
© e Aol b2 ‘/Hﬂ"’h:} B AT
2242 Qe lslfo s e FAEY &
/Ho]] u;}g 52 Qx% ,] =y ﬂg . 5]3,_ :L

3L TR ST EARE ABSHE 1 ek

N B
Fig. 12 ?}%%Wr datd W HH= o
s +hEd s

Xl%ﬁ«l e OIE

39
o _11}1,
ozi

Eﬂ' )\LE“] ]—’]'7‘4-“—( A E/MZE ADD-Susp), ¢
o2 fFYHe WA gRY tg-@j_(/\]eadi
IHD-Susp), 183 2 top o] Aolal(A]
SHE WYC-Susp)©] Al A3 A iHH’B‘}OiE} B3
=7 A5l oJopde AlolwoA EHEE Alg=
/\]-E-’o]] ocdo_]oi _14.145] J;]]JJ_/\]_EQ‘Q_OE:I] HHE‘

Ao ¢l7) WE] QHEu Qaion §9l4
= wpEasl 548 ]ﬁm Sste] AASIATE

%%HH kaoL

3 ADD Depo)Fﬂr 55 A
A FAlA 2zt 17@.’4 ‘%E AEHE ol-&3t

A28

-1 O

HAE 2 B4E A A A A 52
o & &, pH, A7HEES _5_7513}91 L9
A8 71 o] fate] Beld gr fi B4l

&
\=]
n
FrE=(SS: suspended solid)¥} HEHI} At oA
AT HAE sl Az $ a3 APe 3

— 104 —



Yeongju ADD-Susp
Field data of water

= Temp.18:52°C

= pH 7.31

= EC 126 ps/cm

[} ADD-Depo

Field data of water

*
L ng

5 km i oot

= pH 7.71
= EC 201 psfcm

» Temp. 23.85 °C
o « pH 7.70
Field data of water * EC 190 us/cm
= Temp. 23.85 °C
« pH 7.43
= EC 178 psfcm
. WYC-Susp o |fandeng Dam
pa [ 1
D
.
'Imha Dam
Field data of water
SAMPLING POINTS = Temp. 20.98 °C
5 4 = pH"7.29
® Suspended Materials(Susp) IHD.De A E{ 126 psfcm
. Dam Sediments(Depo) ) Field data of water @
T “q = Temp. 23.56 °C IHD-Susp

o% Yeon,
=g ueveango® Daeon Exp

Yeongyang-gun

Fig. 1. Sampling sits of sediments and suspended solid and field measurement data of water in Andong and
Imha Dam area (ADD-Susp: Suspended solid flowing in Andong Dam, IHD-Susp: Suspended solid flowing in
Imha Dam, WYC-Susp: Suspended solid collected from Wayachen, ADD-Depo: Sediments collected from
Andong Dam, IHD-Depo: Sediments collected from Imha Dam).

Stk $REA H28) 4% o] 9
sjol MESAS Sgon, THFEE BN
Slate] x-HIAEA, THHB P

O > =]
A o, T Fge SAst
=] = =] A
7 95l BE AT B4 U Fase vEE o

ofR7] 93t FE< F :
T AZke e BA g #S o] gate] WA
EAA(Munsell’s color system)2] Ad(hue), value
(W %), A =(chroma) E7] 02 FAEHT T4
FE B4e mdn Rigaku, D/max-20002] X-A1
SHEM7IZ 4 21 CuKa, 40 kV, 35 mA,
FAE 1° 2 O/minE EA8FATE XA 31484
ANE TV|RE XABERTFEN TR
SIROQUANT Version 3.0 o]&ste] 74 3&
o] A7 TAL TSI FrEEY EHHE
de 5% 4L 5850 443 EEHES
A AL, ks TRk 7tEs & Bk
3] AAT T A2 %) o= 3] 3
Mate] BAshs FHLHIAANTIEY HAE
A we} fEAgEetRul A FEA7)(1ICP-

Ny

S~

e, ¥l
uA,

MS; Agilent 7800)%2 EA15}¢ich B2
&, Adw, 72, 71EH, okd, w1k T,
A3 359 F 117] Y40tk

27 2 £9

2ERE2Y EHE AE MF AF @Y 5E 24
FHES AT 34 2FH A-S) pHE ok
P 743, W FYF 731, dEkd Fds
7292 2 Aol7t AT WA EEE 2okd 178,
oFsd 104, Y3HH 126 uS/cmOZ 9fopHo] oF
=L Fs UERAT el detdlellA E A
& AFH AHAA S8 pHYF AVAEEGS 72
7} 770, 7.71 2 190, 201 pS/emZ F Ao =
AE Z AbolE UERA F=THFig. D).
b et B A EAE A3 A3 pH
| 7 FHEE AH AHED oz 2o A
HEEE FiE Y Aol W s vehd

. $eellA el WEe) A% ArHs

0 g

1

N

g
°

N

brt

— 105 —



WYC-Susp (2.5 6/2)
B 1 E

ADD-Depo (3.75Y 7/2)

D E —

IHD-Susp (6.25YR 4/2)
Fig. 2. Color of sediments and suspended solid
collected from Andong and Imha Dam area.
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Table 1. Results of mineral quantitative analysis using SIROQUANT XRD phase analysis software

Sample No. Montmorillonite Chlorite Illite Kaolinite Quartz Albite Calcite
ADD-Susp - 15.51 27.16 - 33.54 23.80

IHD-Susp - 12.99 26.83 - 27.98 28.96 324
WYC-Susp 1.60 - 28.15 14.51 17.57 38.17

ADD-Depo - 15.38 21.52 - 36.65 24.39 2.07
IHD-Depo - 10.93 18.34 - 28.94 24.22 17.57
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Table 2. Results of heavy metals content in sediments and suspended solids samples collected from Andong

and Imha Dam area (1 : mg/ke)
Sample No. Hg As Se Zn Cd Pb Ni Fe Mn Cr Cu
ADD-Susp 0.55 53.05 2.30 700.78 9.52 7532 58.80 3511218 182843  46.58 53.17
IHD-Susp 0.08 13.99 2.50 247.65 1.19 45.65 4223 3689291 155020  84.09 48.26

WYC-Susp 0.04 6.68 ND 305.71 0.38
ADD-Depo 0.28 54.23 ND 675.03 14.39
IHD-Depo 0.09 21.44 ND 106.71 0.24
*AS/IS ratio 6.88 3.79 0.92 2.83 8.00
**AD/ID ratio 3.11 2.53 0.00 6.33 59.96
***NOAA ERL  0.15 8.2 - 150 1.2

37.02 10.64  44602.66 1151.56  18.77 29.94
53.67 28.77 3521415 665.72  39.05 34.27
20.80 27.67  35009.77 122594  46.69 20.13
1.65 1.39 0.95 1.18 0.55 1.10
2.58 1.04 1.01 0.54 0.84 1.70
46.7 20.9 - - 81 34

*AS: Andong Dam suspended materials, IS: Imha dam suspended materials
**AD: Andong Dan sediments, ID: Imha Dan sediments
***Burton, G.A. Jr. (2002)

B Montmorillonite  ® Chlorite m lllite
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Kaolinite M Quartz mAlbite M Calcite

90.0% PER
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14.5%

ADD-Susp IHD-Susp WYC-Susp ADD-Depo IHD-Depo

Fig. 4. Mineral contents of sediments and suspended solid collected from Andong and Imha Dam area.
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