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Physicochemical Characteristics of Dredged Soils in Reservoirs
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Summary

This study was carried out to examine the physicochemical characteristics of dredged
soils in reservoirs. Surveys and analyses of basic materials were made on 241 of 2,328
reservoirs in Chonbuk province through 2 years from December 1994 to November 1996.

The results of this study are summarized as follows :

1. Soils were classified as 15 types according to physical properties, and some soils
contain comparatively high percentage of sand and gravel. Considering only soil textures,
useful and economical soils as aggregate are approximately 25% in all, and the other
soils are arable for farm planting.

2. The results of chemical analyses of soils showed on the average 5.9 in pH, 1.
1mmhos/cm in ECe, 14.6me/100g in CEC, 460.0ppm in T-N, 119.0ppm in T-P, 264.9ppm
in K, 134.2ppm in Na, 1,335.0ppm in Ca, 575.9ppm in Mg, 486.5ppm in Fe, 57.7ppm in
Mn, 3.3ppm in Cu, 21.9ppm in Zn, 0.49ppm in As, 0.34ppm in Cd, 0.03ppm in Hg, 1.7%
in OM, respectively.

3. General chemical components, heavy metals, organic matter contents were analyzed
as similar to the mean values of common soils, therefore it was considered to be no signif-
icant effects on crop growth in the chemical properties.

4. Accodingly, the physicochemical characteristics of soils ought to be analyzed accu-
rately before dredging for effective using of dredged soils. And it will be more effective,
if the dredged soils are used with proper balance among each content of components with

considering to the physicochemical properties of common soils.
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Table-1. Numbers of surveyed reservoirs in
Chonbuk province
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ltems Numbers by agency Sum

FIA | Si-Gun
Total reservoirs 340 1,988 2,328
Surveyed reservoirs| 115 126 241
Soil samples 190 133 323

(Note) FIA : Farmland Improvement Association
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Table-2. Status of surveyed reservoirs
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Ttems Numbers(percentage) by range Remark
Establishment 45 > "A5~"66 67 ~"71 72~76 77~'81 82 <
Year 133(55.2) | 67(27.8) 21(8.7) 8(3.3) 5(2.1) 7(2.9)
Irrigated 50 > 50~100 100~300 | 300~~500 500 < — 241
Area(ha) 149(61.8) | 31(12.9) 35(14.5) 8(3.3) 18(7.5) — (100.0)
Effective 0~10 10~50 50~100 100~500 |500~1,000 | 1,000 <
Capacity (10'm®) | 119(49.4) | 55(22.8) 23(9.5) 32(13.3) 4(1.7) 8(3.3)
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Table-3. Soil texture of dredged soil
Soil texture
11 11
Gravelly Gravelly Gravelly Gravelly Gravelly Gravelly Gravelly Qrave Y
sandy . sandy silty clay
sand loam sand Joa loam silty loam lav ] clay loam )
ocam ) clay loam oam
GS GLS GL GSIL GCL
(G5 (GLS) (GSL) (GL) GSL 1 ascny | GY | (asicLy
19(5.9) 33(10.2) 90(27.9) 49(15.2) 25(7.7) 1(0.3) 3(0.9) 8(2.5)
Soil texture
S Silt; 1 1
Sand Lsoarr;y landy Loam ) iy Clay loam Slllty cay Total
an oam oam oam
S L CL
(S) (LS) (SL) (@) (SiL) (CL) (SiCL)
5(1.6) 6(1.9) 21(6.5) 26(8.0) 26(8.0) 4(1.2) 7(2.2) 323(100.0)
(Note) () is the percentage( %)
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Fig. 1. Soil texture of dredged soil

Table-4. Aggregate content ratio of dredged

soil
Tems Aggregate content ratio(%) Total
0 0~10 | 10~30 | 30~50 | 50 <
1194(29.1)|95(29.4)|67(20.7) 1 40(12.4)| 27( 8.4
Gravel 94(29.1)|95(29.4)|67(20.7)) 40(12.4)] 27( )323(100'0)
Sand | ~—  [10( 3.1)(80(24.8)[112(34.7){121(37.4)

(Note) ( ) is the percentage(%), sand or gravel 60%< : 79 sam-

ples(24.5%)
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Fig. 2. Aggregate content ratio of dredged
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Table-5. Physical properties of dredged soil

Items Numbers(percentage) by range

Bulk  |1.10~120{1.20~140(1.40~150 1.50< -

density | 35(10.8) |150(46.5)| 67(20.7) | 71(22.0)

Particle  2.20~2.30(2.30~2.4012.40~2.50|2.50~2.60| 2.60<

density | 41(12.7) | 88(27.2) |123(38.1)| 59(18.3) | 12(3.7)
Volumetric | 35~40 | 40~45 | 45~50 | 50~55 | 55~60
rate(%) | 84(26.0) |126(39.0)| 90(27.9) | 22(6.8) | 1(0.3)
Degreeof | 30~40 | 40~45 | 45~50 | 50~55 | 55~60
saturation(%)| 64(19.8) [115(35.6) | 65(20.1) | 46(14.3) | 33(10.2)
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Table-6. Chemical properties of dredged soil

Items Numbers(percentage) by range Mean
pH 5.0> 5.1~55 | 56~6.0 | 6.1~65 | 6.6~7.3 | 74~7.8 9.0< 59
67(20.7) | 39(12.1) | 59(18.3) | 88(27.2) | 59(18.3) | 10(3.1) 1(0.3) )
ECe 0~1.0 1.0~20 | 2.0~3.0 | 3.0~4.0 | 4.0~5.0 — — 11
(mmbhos/cm) | 272(84.3) | 45(13.9) 4(1.2) 1(0.3) 1(0.3) - - ’
CEC 0.0~10.0 {10.0~20.0(20.0~30.0(30.0~40.0| 40.0< - - 146
(me/100g). | 144(44.6) | 117(36.2) | 32(9.9) 12(3.7) 18(5.6) — — ’
0 1~100 | 100~200 | 200~300 | 300~400 | 400~500| 500
T-N(ppm) ' : < 460.0
46(14.2) | 80(24.8) | 50(15.5) | 34(10.5) | 19(5.9) | 12(3.7) | 82(254)
0~30 30~60 60~90 90~120 | 120~150 | 150< —
T-P(ppm) 119.0
19(5.9) 1101(31.3) | 34(10.5) | 41(12.7) | 66(20.4) | 62(19.2) —
0.0~1.0 | 1.0~2.0 | 2.0~3. .0~4.0 | 4.0~5.0 5.0 —
OMC(%) 3.0 | 3.0~4 < 1.7
99(30.6) | 141(43.7) | 38(11.8) t 23(7.1) 14(4.3) 8(2.5) —

(Note) (

) is the percentage, pH 5.5~5.7 . 26 samples(8.0% ), T-P(44~90ppm) : 80 samples(24.8% )
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Fig. 3. Reservoir establishment year and pH
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Table-7. Main cation and heavy metals of dredged soil

o Heavy metals (ppm)
D
rvision K Na Mg Ca Fe
Range 14.0~786.0 14.0~536.0 10.0~6,762.0 70.0~4,739.0 32.0~3,950.0
Mean 264.9 134.2 575.9 1,335.0 486.5

(Note) Mg is 490ppm < : 161 samples(49.8%)

) Z8(K), HEE(Na)
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786ppm, 14 ~536ppm¥y ¢, H &2 264.9ppm,
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134.2ppmo 2A, AWt E4F9 AdTHZ
Bo} 493 & #e Jepld. gt A
EE ZEAwd 4 A ZEFSS 24
7 ¥ Aoz #IFHY, YEF Aol
FstA v Je ESSE 54X 4-
BE AT Bfole o dd FET A
AE7} Qlolof & Aoz wddT
2) vl2d & (Mg)

S9N 8] 454 A YRolW AP
A, Axdad Bedsa, $EHE 270
=

male] Ao 8ol e HE2
Adgo dEFE F vl #(Mg)e 10~
6,762ppm o 2, dut EUdFo] AIFFH
9l 1~100ppmP Rt R =A Yehgth o
2% vl M7t £58 A EGIY
T 435 A3t AlLed ZgaAel
veh}r) 4ok 3tE AR HFX = 576ppm
o7 yEgim, =3 oo AFFHEXQ
490ppmBEt} E3}e e Fo| 16L&
49.8% 2 JUe, FHAEE FAA A ol&d
o ol BEog % dde T4
2 e Aoy KAL)

3) Z#(Ca)

ZAH AR FR] B g0 dE T
&e) 3 70~4,73%ppmEH 2 A, Lt B
FFeo AJFRF 70~5,000ppm} H| 523}
v, 37X = 1,335.0ppmo 2 velytch £33
S-2ye =3 o] MAEFX G & F Ae
2400ppm® Rt} & e B X AR
Uel} FHEE o]|&3le ZAEE AuE
S N3 A& Ui AET} Qdojo # Ao
sk o

4) H(Fe)

Eq B2AMAT L 32~3,950ppme] ¥
24, EAY AdgHFEY 50~1,000ppm
D7 hFErE 2 35704, 10.3% 2] A
ge] "enod A dend, ZEAE
= 8 AFe] g Aoz wag &S, =
EQAM = @3t pH7E 6.50] 4] HE2
HE RFoz A% A= A 2R A=
1;]_.10)

=

EQLEe dodle F8 Y92EE H|
(As), 71=8(Cd), & (Pb), #&(Hg), ¥
(Mn), 78 (Cu), ¢} (Zn) 5& & F Uth
ol YAF 1995d % AFHI AH 2083
T 1996 4 AFHI AFE 133" T F 323
AE oz BT 3ol Fe
A& Fo3 JEoz nEY FFHAE H
= vEdag & £ A 2y o) @ v
dae G2 Bold= 38 A7t A

Z EGF Fr14 %0l FY3dE FE

S

YPHoz YuALEL 7AE ¥9, ge 9
o) F4-ol5d AP F7E ok

#W, WAx(As), Fe(Hp)dl Wael:
19969 195E 396 24 AA AL
W 8sx MM 22t 24 28K 16
A, AEBeAEAE AT FAAFR A
184 677 A2AMAREL FHEF 4
A%7) 98 5 % 267 A5 NN 310 A
A3 BHSAL, A=F(CH e F2BYR
SANA 904, ApBARNEAA 259 F
% 1159 ¢ 2H8eTh

- U

Table-8. Heavy metals of dredged soil

Division Heavy metals(ppm)
Mn Cu Zn As Cd Hg
Range 7.8~319.5 0.2~48.3 1.2~381.2 0.29~0.72 0.1~25 0.0~0.06
Mean 57.7 3.3 21.9 049 0.34 0.03

(Note) Cd was detected only in 63 samples of 115 samples.
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Table-8& ©|& FF & e
vebd Aol th.

1) %2+ (Mn)

Agd "o dedasy 4F
84& w4A FHEZ FAHEE,
€, B T Evlg Ve E e
ESF4A A {418 4 dln
LTFFL vgolng, o] I3
A9 gxT BE3H e FYo)A
Ho] Moz Hr) UFE Ro] 3iHo
o Bglst gdHoz WIm, E7]-dd 7
Ao] wgoly FHst A7y, o] Fuzsie}
NI (EH)E ST B dgBRe Yo7
ot £33 EYo] A3 gvlelgdel AU,
F3AY, HEo| Fostd Pre AP
7t 2o

E% #4437 7.8~3195ppmANZ e
U, &35 d7iAE Adstas AW
2§53 10~300ppmVE Aol A= A
o2 JeEyn, X% 57.7ppme. 2 vl
A gA HA=HA

2) F2(Cu)

TFE o dvt EYF AAFHHLE 2~
100ppm (B 20ppm)!0idoelw, o] ulA|
40~65ppm!¥el A =& 7} AL}, AR A
A4 EY EA4d3) 0.2~48.3ppmE Y, ¥
Z 33ppmo® Yehy, Flsz A4A 1A
Agte] 483ppmo 2 AT FH HIANE =
AP & ¥, yrix 32242 FEH o=
veisgith a8ln AP RAY A46x o
Al 302 FHE A2 AvjE A D3
T 71EXY 125ppm?VE @A ol FE|R
A= EriE BAV} 2= Fg Ao
=2 gddd.

3) ol<d(Zn)

EGF olde AdEFZE 10~300ppm
(B¢ 30~50ppm)M109H T o)z, $}et
=EYY ALLHFL 32.8ppmolw, H

44

")
o

M

_“oh‘..ll'.o.‘,:‘..}ol'blt
FE o o N oo >

32 Hrofr oo L fo

A& 7o) gle ¥ 200~500ppm¥ el
o #4287} ofd o %S 1.2~381.2ppm
e, 37 21.9ppme g 4t EYFe FTH
g Hd g, He| MEASA 3
Al ol ofd HA] EFE BA 7} 23}
A R Aoz BT

4) ¥ 2(As)

H 2 (As)e EYFY 37 5~6ppmrt &
59 dx, U =EYY] AATHH
& 231~4.8ppmo.z FA}E u} ¢}zl
FdH FEY AR HE A FES
20ppmol i, $-8lug} LEFN A= 15ppmo]
32 FAsn Aohlo B AFqA N
31de EUdF Hax dHFFS 0.29~0.
72ppm, BT 0.49ppmO2A =olu TEY
o] AAgfHBFET} A Jebga, ZEd &
& 7137 g HeY dd U FHEE F
AR B-EE FHAE v 2(As)dl 93t A
2o 9le Aoz FAEUT

5) Ft=8(Cd)

Cde AEASd Had 942 AR=HA
@1 Jen, HYoz 2B FrE AL
AERFNE do. EI} EFF ol
25ppm o]3d W FHEQ A Ko At
TE et =EGY JI=EFRRES 0.
142~0.152ppm!?, o =2 FL x99 E
¥F FHFS EF lppmoldZ ZAHE u}
At

EXNdn J@X e 0.34ppmo A ZAlE
A3, AFFz BHA léppm, FEZX 3
A 1.0ppm, FJ¥x A 2.5ppm, B2%F
Z oj&A 1.8ppm, &FT FAAFA 1.
lppm, 1.3ppm% 670AR"te] Q@SR @2
EQ9 &% lppmit} ¢ A dEhgto
o, 647§ &% lppmo]dl, UHA 44 A
3 AEHA qut. gex os EYE 3}
EAulo] o] 8] FEAFY FIFE 7AE
%@ 25ppmeol & 2A AKel= X o] &
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Aoz wosy, lppmET 54 A29 A
AA, FAA, A, A3A, FBA T 5HA
© A&H A} HEVL Q9% Aog Y
13354=]

6) & &(Hg)

F&o EGF AATRFS 60ppbol i,
Syt =EYY AAFFFLS 0.09~0.
098ppmeo. 2 ZAtgE Y ¢ithl2) 3| BAEY
o & $FFE AF FEHA & Rl
BEA|, B T 2/A2 JERgI, YA
AgA A= HA 10ppb(0.01ppm)dl A
i 60ppb(0.06ppm) 2 ZAE 3L, HIEA &
0.03ppm e 2 URtESFE AA =, -9
Uzt =EdY HYUEA B dAT9AM B4
B AREME FLoE A% s gle A
o2 ZAE

Fig. 5= £2%% As, Cd, Hgd] oj3 314
o] XA HFA2A Asyl 0.35ppm(FE
ALE ; LS), 0.62ppm(m|AEZE ; SiL), Cd
0.00ppm( A A 4E ; GL), 1.35ppm(u]A}
A 4E ;SiL), Hg7t 0.02ppm(PAMAZE ;
SiL), 0.05ppm(FAALE ; LS)e] HA X} F
AXE 47 Jepth
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Mean of heavy metals(ppm)
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Fig. 5. Mean value of heavy metals by soil
texture
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£ 1.7%, K3 Nax 264.9ppm¥} 134.2ppm,
Ca®} Mgt 1,335.0ppm¥} 575.9ppm, Fegs
486.5ppm, Mni} Cus 57.7ppm3} 3.3ppm,
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At}
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Mn, Cu, Zn, As, Hg, Cd ¥ 8% AL

& dvtEGF AATFEH Mz
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