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Fundamental study on the utilization of sediment in reservoir : A case study of Dapu area in the Biliuhe
reservoir

YU Hui-juan, XU Shi-guo’, ZHU Lin

(School of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: To solve the problems associated with dredging sediments, in the present study, fundamental analyses were conducted for sedi-
ments collected from the Biliuhe reservoir. The feasibility of land use of reservoir sediments was analyzed with respect to sediment acidity,
soil type, nutrient richness and spatial distribution, and current state and toxicity of heavy metals. Over 66.7% of the samples in each sedi-
ment layer were in the pH range 6.0~7.5, and over 76.2% of the samples were loam. The average organic matter content in each sediment
layer ranged from 27.13 to 35.77 g+ kg™, and the content of over 81.0% of the samples was higher than the minimum levels for this basin.
Analysis of the spatial distributions of nutrients in each sediment layer revealed that samples with higher organic matter content were mainly
distributed near the river channel and the national highway, while those with lower organic matter content were located futher from the right
bank of the Biliuhe channel. With respect to heavy metals, the average content of copper, lead, and zinc was within the limit of the national
standards, although that of cadmium was not. The results of the heavy metal evaluation revealed low levels of Fe, Mn, Cu, Pb and Zn pollu-
tion, and high levels of Cd pollution, amounting to an overall high level of heavy metal pollution. The results indicate that sediments in the
Dapu area can be safely used for venues, greening, commercial land, public municipal land, and other class I lands. It can be used for
class I land, which is directly exposed to humans, but pretreatment should be conducted to ensure safety.
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Figure 1 The distribution of sampling sites in Dapu area of the Biliuhe reservoir
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Table 1 The single and comprehensive potential ecological risk

indices and their criteria

BTG A S AU RI CEA TR A TS AR
G (SFRACHS) G (EHA)
<40 ik 1) <50 fik(1)
40~80 AT 50~100 HaECI)
80~160 E (1) 100~200 ()
160~320 E(V) =200 JEE(V)
>320 JEE(CV)

2 #ER5iTiE

2.1 EREEM

58 pHAAE 25 & R W - 3 A2k o, X - 48 Y
I RZ R0, X TR 250 Y , 5l B
15 pH YU R 55 TR PE R P (6.0~7.5), 3 A
[ 7K KR R X A JZ TR pHAB AT AT, R AR TR



1980

YRIEINC RS Y F3755 98

pH {H 3 2 LR 1 (<6.0) | 55 R 7% (6.0~6.5) Fil H
(6.5~7.5) F . {E4~6.14~16.25~30.50~60 cm JLFH
YIRE b, pHAELA T 55 TR 1 21 1 (6.0~7.5) B FE i
Fe A543 501 R 76.2% . 76.2% . 71.4% F166.7% , T Hi 4 kE
v D) = S DARR M 588 3, A D307 T T w1k
1+ 3 (7.5<pH<8.5) . = M B il 1+ 138 T Hb 53 P A
HEP AR VTR TRLAR A AT, S5 R an & 2. K
G P DX TR RAR 2 B 53 A 48 RN RD 4= DI, DLIE
+ K3, Hp 4~6.14~16.25~30.50~60 cm 3 + 7 Hb
5918 95.2% . 81.0% .76.2% H1 84.2%., T3 +IE I
A3 AN TR) ) B 32 285 N Dt DR 38 g Uk 2 R, b
- F A WU RLAR B, R TR /N, W R A3 fig
ARSI | Pl o 31T O w1570 B TR SRR T s i
BT UKL/ | A 88 5, W M 37 4 e 5 L (H K TR &
PRIXE , 5 e e A AR 2R A K 5 3 R AR 4 A 0 1

0.

0.15

MFh 2 A M A FE e+ gt B
AN R T S TR - A T AR G AR R R S
MY RAK KT M7 I8 R a5e, 25 Fn]
P, FE T KRR X DU R AR pH 38 o 2 R 4
Ay S B A K
22 FZREEE

T2 N REBEX S ZURYIANLUR & gt
P T 25 AT K R A A 7 48 24 0 T R s M 5E
b, b A LB B S Gt o iz = R
i, SR V5T A A R R AR IS SR . &
JEUURRIE- A LB & 50 1 oh 35.77.27.22.29.69
27.13 g-kg ', S B[R S5 R 00 A 0 bR UERT,
KEEVORY A VLT3 & ik 3 2~3 9, E-mK
Vo SRR HOF A PR & 18.03 g kg, EIX
B VORI A DU & it T LA L3 &

A 4-6cm
A 6~14 cm
A 20~25 cm
A 50~60 cm

0.90

0.60 0.75 0.90

FHR7(<0.002 mm)
B2 XEERXRERHFERMTRYIEREEE

Figure 2 The soil type of sediment samples in each sediment layer of Dapu aera
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Table 2 The organic matter contents of sediment samples in Dapu area

DR 2 4~6 cm 14~16 ¢cm 25~30 cm 50~60 cm Y
A /g - kg™ 13.29~58.18 6.25~69.48 6.68~56.68 3.90~51.52 10.80~35.30
T ME g ke 35.77 27.22 29.69 27.13 18.03
FrifE22/g ke 11.78 14.06 13.85 13.77 7.11
5 5 L 0.33 0.52 0.47 0.51 0.39
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Table 3 The heavy metal content values of sediment samples in Dapu area

B R 5 i H Fe Mn Cu cd Pbh Zn
4~6 cm e/ ME/mg - kg™ 2.77%10* 4.05x10? 18.20 1.50 28.65 91.95
I KfH/mg kg™ 4.74x10* 7.75%10? 31.34 2.29 82.50 148.41
S {E /mg - kg 3.35%10° 5.23x10? 25.92 1.86 61.44 124.89
brifEZE/mg kg 4.47x10° 88.25 3.53 0.22 13.72 13.41
7 5 Z 0.13 0.17 0.14 0.12 0.22 0.11
14~16 cm e/ ME/mg - kg™ 2.45%10* 3.35x10° 12.40 1.19 25.41 78.45
I KB /mg - kg 3.84x10°* 6.63x10? 30.81 2.11 84.42 160.34
T /mg kg 3.15%x10° 5.19x10? 21.60 1.79 55.57 110.57
bRz /mg kg 3.68x10° 86.91 5.33 0.26 14.84 23.35
7 5 Z 0.12 0.17 0.25 0.14 0.27 0.21
25~30 cm fe/ME/mg - kg™ 1.88x10° 2.85x10? 12.45 1.28 24.60 76.40
I KB /mg ke 4.63x10* 6.88x10? 32.84 2.29 91.25 148.87
P fH/mg - kg 3.12x10* 5.21x10° 22.70 1.82 50.43 111.05
FRifE 22 /mg - ke 6.06x10° 1.19x10° 5.75 0.24 13.88 19.63
5 5 F A 0.19 0.23 0.25 0.13 0.28 0.18
50~60 cm Fe/ME/mg - kg™ 1.43x10° 3.16x10° 14.35 0.91 18.28 85.82
R /mg- kg™ 4.86x10* 8.75x10° 30.20 2.29 82.28 144.85
FHE/mg - ke 2.94x10* 5.10x10° 22.54 1.84 50.22 107.58
PR /mg - kg™ 6.84x10° 1.16x10? 4.29 0.32 14.45 14.45
75 5 F AN 0.23 0.23 0.19 0.17 0.29 0.13
SAU pH<6.5 — — 250 5 300 500
pH>6.5 — — 500 20 1000 1000
SES AL — — 63 1 140 200
BZ% — — 600 22 600 1500
SEAP pH<6.5 — — 50 0.3 50 200
6.5<pH<7.5 — — 100 0.3 50 250

T - SAUAERA TS VR 5 Ye bR v s SES PR JR YT 23 Tt - PR I3 Bt AR vl s SEAP AU B IR ™ ™ Hb L SE BRI Bt A o

Note: SAU represents the control standards for pollutants in sludge for agricultural use , while SES and SEAP respectively represents the standard of soil

quality assessment for exhibition sites and the farmland environmental quality evaluation standards for edible agricultural products.
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Table 4 The evaluation results of heavy metals in Dapu area

TR Fe Mn Cu cd Pb Zn RI
4~6 cm 100%— 1 100%— 1 100%- 1 100%-V 100%— 1 100%- 1 100%-1V
14~16 cm 100%— 1 100%— 1 100%— 1 100%-V 100%- 1 100%— 1 100%—1V
25~30 cm 100%- 1 100%- 1 100%— 1 100%-V 100%- 1 100%— 1 100%-1V
50~60 cm 100%- 1 100%- 1 100%— 1 100%-V 100%- 1 100%- 1 100%-1V
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Figure 3 Cd contents in Dapu area and the plant area
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Table 5 The correlation analysis of Cd and organic matter

in each sediment layer

Cd
AR e P N
4~6 cm -0.132 0.567 21
14~16 cm 0.347 0.124 21
25~30 cm 0.157 0.498 21
50~60 cm 0.195 0.439 18

TE: PRV, N RS

Note: P is the significance value,and N is the number of samples.
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Figure 4 The distribution of organic matter in each sediment layer in Dapu aera
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