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Abstract: The overall properties of river sediment are similar to soil, while it may also contain some pollutants at the same time.
Therefore, assessing its resource utilization potential and environmental risks is of great significance. This study investigated the
river sediment samples systematically collected from a typical town in southern Jiangsu Province. The fertility characteristics and
heavy metal contents were analyzed. By referencing relevant national standards and employing multiple pollution index methods,
the sediment’s resource utilization potential and environmental risks were evaluated. The results showed that the sediments in the
study area exhibited generally weak alkalinity and high nutrient contents. Specifically, the available phosphorus and rapidly
available potassium contents both reached Grade I (extremely abundant), according to the nutrient classification standards of the
Second National Soil Survey, while the organic matter content reached Grade II (abundant). The average contents (mg/kg) of
major heavy metals in the sediments were: As (8.64), Zn (60.69), Pb (1.86), Cd (0.01), Ni (30.59), Hg (0.11), Cr (91.01), and Cu

(33.24), which were generally below the pollution risk screening thresholds for alkaline soils specified in relevant national
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standards. Comprehensive assessment using the Nemerow index (NPI) and pollution load index (PLI) indicated that the sediments
in the study area were overall in a non-polluted or slightly polluted state. Analysis using single-factor indices, specifically the
geo-accumulation index (/4,) and potential ecological risk index, showed the presence of spatially heterogeneous contamination
characteristics. Localized pollution by Cd, Cu, and Hg was observed at some sampling points. In conclusion, the heavy metal
contents in the investigated sediments generally comply with national standards, and the high nutrient contents suggest potential
for resource utilization in agriculture. However, significant spatial heterogeneity exists among sampling points, with individual

points exhibiting slight pollution levels, which requires attention and exploration of resource utilization pathways beyond

agricultural application.

Key words: Sediments; Heavy metal pollution; Resource utilization potential; Environmental risk evaluation
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Table 3 Description of geo-accumulation index
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Table 4 Description of potential ecological risk index
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Table 5 Descriptive statistics of fertility indices in river sediments

EiEga SN R/MA A P2 5 5 R A

pH 7.85 7.28 7.54 0.13 0.02
HA (mg/kg) 165.6 12.1 73.6 36.0 0.50
B (mg/kg) 495.0 7.7 201.5 92.7 0.50
B (mg/kg) 402.1 96.2 2143 57.2 0.30
EHLR (g/kg) 73.2 242 38.5 9.7 0.25
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Fig. 2 Histograms of available nitrogen, phosphorus and potassium and organic matter contents in river sediments
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Table 6 Contents of heavy metals in river sediment
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4 Cu 11281 0.00 33.24 24.52 0.74
22,0 NP GATREER IIRXEEER S

8 T EE 4 J& 1) PR IR T IS YR A SR AN B 3 s o T AL,
A E R T e SO AR /N R . Cr(0.46)>
Cu(0.33)>Ni(0.31)>As(0.29)>Zn(0.24)>Hg(0.05)>Cd
(0.02)=Pb(0.02), #¥EE 1 bpifE, Hrp, Pb, Ni, Hg
I Cr ¥R I5 YK, As. Cd Hil Cu i 1 FEA
I F R EETG YK, TORE AL T B B DL s oK
o BFSE XA SN 25 A TS Y 4R BL(NPD 7E
0.24~0.92, FI(E N 0.43, LTRSS | BMT5 Y
BRE S5 HE2 R 90% 1 10%., AA [, BA 75

PARBUR R, DRI BE S AFAE As. Cd fil Cu §%
FEVG Y s AT IREE R, TR X A B LR AT e
PR FZA TG YACE AH 5 AFE S T 52005
YK,

222 TS famidgs WRRIXWGERETT 8 FhEE
4IRS YL AT IR R PLDIEM 45 I 4 Frs ., Al
U, &FEE PLITE 0.24~1.99, EXIE K 0.98, A5
X 60% HIFER PLI<L, b FIRIGHKF, 40% Ik
JPLIAE 1~2, A FREGYIKFE, BIRE, #F5EX
B IRAFTEFR TS Y (B TORE S A T B K L Y5
PIE 218

223 HLERBUEH  WPRXWEERTET 8 FhE 4
& 1 b FRFRFE L (Lo PEHT S5 R UNEL 5 7R o WTL, 4%
FHEJR Lo FHER/NHK: Cd (0.00)>Cr (-0.17) >Hg
(-0.25)>Pb (-0.39)>Cu (~0.46)>Ni (—0.60)>As (~1.06)>
Zn (-1.68), Hrr, &+ LUK Po Al Cd ¥4t TICT5
YK, A0 Cd AFLEJRBRRE AL RIS s 45 KHR 3
M. As, Zn, Ni fl Cr ¥AbFICi5 YK, Jois st
RO AN 92%. 82%. 88% Al 82%; LA 2 4~
FESAY Hg 1 3 AEESAY Cu kb TRME PRI Yk
oo BVR L, ARYCRAE AL F IO Ts Y sl e B e

http://soils.issas.ac.cn



946 + e 58 %
A
2sp W g
()
T BEEER | _
E‘ [aW
N T S + s Z
' : . ¢ _:
s o8, & [
0.0+ ] ——‘—— =—8= = s
1 1 1 1 1 1 1 1 1 00 1
As Zn Pb Cd Ni Hg Cr Cu

(A: BHTHREEG B AT RHEED
B3 AEFTHELTNER

Fig.3 Results of Nemerow pollution index

4
Fig. 4

SRAFMERITNER

Results of pollution load index

1

1 1
As  Zn Pb Cd Ni Hg Cr Cu

1 1

10 1 I 1

(1. Ei58, 2. BRasY, 3. BHMEPEGY,
TR
B 5 tRREEEMNER

Fig. 5 Results of geo-accumulation index
KA AHXSTRAESE, A TH He 8 Cu
FAE—E R B R TS g
224 WTEES KRS £

4, Y, S

HFFEIXTE R 8

o 4 VAR A 25 U 48 BOTEA 45 S &l 6 TR
AT, 5 5 4 8 STV AR AR S SR B ED ) FHI(E R
/N Hg (31.33)>As (5.76)>Cu (5.36)>Ni (3.82) >Cr
(2.19)>Cd (1.46)>Zn (0.77)>Pb (0.40). % X ] 18 JiE
VRS AR R AR, DRRERL Cd R EORE A
Hg FIN PSS, HAaR SR cd. Hg
DL 4 EBRE S As. Zn, Pb, Ni, Cr. Cu #4b T
2 AR N 50 N N w0 = S v A ey W
JE. ik, Cd il Heg nf BERAFST X T 18 )i e fe 5 2
A TEA SRS R o eAh, F5E B R e 25
A BRI ECRDTE 14.61~123.47, FIH{E K
51.10, RKUIFTAFE S TS KA, T
FERAFAE B R LA AEZS KU
23 KRIEAEE€EMNHEXE
BRI (R TR, #F5E XIE R 4
Zn 5ERCA . A0 R 2 IE A G (=0.676,
P<0.01; =0.607, P<0.01), S5HHLEREIEHH
(r=0.344, P<0.05), XEIAYLEATGERHA . A
RECWEA Zn MU EAA, 4 Zn. 4 Cu A4 Ni
Z AR B 25 (P<0.0 ) YA &1, >0.5, Hidi4:
Zn 54 Cu i r 7 0.786,4 Ni 54 Cu i 4 0.695,
VEAHIX 3 ool e EA AR s — 80 ok 5 . 4> Pb
& Cd, &Ni 54 Cr, £Pb 5£& CrfleCr 54
Cu Z I r B 0.5, EAWEEHEE
(P<0.01),

3 Tt

3.1 KREEZBEIMMEREIEM
WS I K =X, B 21 22 401% X 85
s, K E e R LA T, KR

http://soils.issas.ac.cn



5 4 1 ZRESCEE s T b DX L AR SR AT RS U R AL T ) B IR XU TR 947
140
180 |
A) B) .
120 160 L A S U
R N et
1ol 357 XU 110l
120 F
0 -
o 100 +
W 60F TR | 2 sof
e - T 60 —
20 - RS 40 -
£ 201
ol % =@ < - - ol
-20 1 Il 1 1 1 1 1 -20 1
As Zn Pb Cd Ni Hg Cr Cu
(A: IR TEAESINGTEE; B: i A A S KK S50
6 BEESKEEEITENER
Fig. 6 Results of potential ecological risks
R EEFPEEERAMKERIBEXREE
Table 7 Pearson correlation coefficients among nutrients and heavy metals in river sediment
WA AXWE O ESE AR & As 4 Zn 4= Pb 4 Cd 4 Ni 4> Hg 4= Cr 4 Cu
BALA 1
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