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Abstra t: The Walthual-Rlvel is an important urhan landscape ﬂood channel in; Nanjing, which has been serlously polluted by industrial and domestic sewage for many
years. To fuﬁv understﬁnd the chardcteristics of Waiginhuai nver sediment paﬂutlon and provide a decision-making basis for dredging, the sediment interface microenvironment
and nutrignt ¢bntent of river sediment collected from method- typlcal sectionssin-the upper, middle, and lower reaches were determined, and the organic index and pollution
index methods were used to evaluate the sediment pollution condition. We also simulated the effect of desilting on the reduction of endogenous release in sediment according to
pollutant characteristics of vertical distribution. The results showed that the average dissolved oxygen concentrations at the upper, middle, and lower sediment interfaces were
4.62,3.25, and 3.41 mg-L ™", respectively; the concentrations were exhausted at 4.4, 3.5, and 5.5 mm, respectively, which were typical characteristics of urban river
1337 mg-kg ™", and 4. 82%, respectively. The

organic pollution index of TN and OM in the sediment was 0. 48 on average, which was at the clean level, whereas the individual pollution index of TP was 3. 18 on average,

pollution. The average contents of TN, TP, and OM in the surface sediment of the investigated reach were 1734 mg-kg ™",

which was at the severe pollution level. The results of simulating the dredging depth of 30 cm showed that the release rates of SRP and iron divalent were reduced by 42% -
82% and 88%-96%, respectively, whereas the release rate of ammonia nitrogen was increased. The results of DGT determination and phosphorus speciation analysis showed
that the phosphorus activity of surface sediment decreased significantly after desilting, and DGT-P and Mobile-P decreased by 9% -11% and 1%-35%, respectively, compared
with those in the control treatment. These results indicated that the sediment of Waiqinhuai River was seriously polluted by endogenous phosphorus, and desilting could reduce
the release of endogenous phosphorus to a certain extent, which may be an important method for improving the water quality of the Waiginhuai River.

Key words: Waiginhuai River; nutrients; sediment pollution assessment; dredging; nitrogen and phosphorus release; nitrogen and phosphorus forms
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Fig. 1 Distribution diagram of sampling sites in the study area
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FH X575 YL 003 3% B TBOCA 8 RS20 ). A28 e il
WA P TN RIZIKTE o (OM) 1E 2. 72% ~
7.27% Z 1), BE R 4. 82% . Horb OM & & =

BUE iR S4, e fIRE H BUE B IR AR AT ST,
X AT AEAS KU i 56k JEE e ) SO AR R LR
CRCREY N PN P

*£3 AEAAREELRYH OM, TN 71 TP & E3Ttt

Table 3 Comparison of OM, TN, and TP concentration in the surface sediments in different rivers

. ®(TN)/mg-kg ! (TP)/mg-kg ™! w(OM)/% .
M G TR G THR A P ik
SR 824 ~2284 1734 520 ~ 1989 1337 2.72~7.27 4.82 AHFTY
INGRU) 1419 ~4 554 2272 2206 ~6 391 3218 1.39 ~4.50 4.07 [34]
T B 5~1028 192 367 ~4 825 1662 0.02~1.32 0.53 [35]
[T 650 ~ 1 600 803.6 350 ~2 700 617.6 2.01 ~5.31 3.30 [36]
b0 1040 ~2 740 1850 110 ~ 1320 840 0.05 ~0.26 0.16 [37]
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Fig. 3 Vertical distributions of TN, TP and OM in sediments
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Fig. 5 Pore water concentration before and after desilting
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i 0.97 £0.22 0.17 +0.016 12.72 £2.72 52.89 6. 18 42.35+7.28 4.15 26779
T 1.81 £0.31 1.05 0. 14 12.34 £1.96 33.95+2.79 56,42 +6.33 ’ {6(25?0- 62""
2.2.2  VEEEYBOBSE (DGT) 4R 5000 7 KR DGT ls_/i? %%?ﬁ”l’]fu/fé 'ﬁjﬁ = ﬁ;nr
DGT A1 BB (DGT-P) PE A 1 B ¢ 55 Bl X@EKE’B@EI?[“” At 5 2 /\;k
HEA A BRK ﬁLﬁﬁrTfﬁﬁEL%ﬂﬁW @1_ '5\,43{)53‘3%:’# E’J@K@a%uﬁﬁﬁlﬁﬁjjﬁfﬂl‘ Tﬁéé
DGT*'E'U[‘ vﬁrtﬂfﬁﬂﬁ{& 30 cm FJJF“_E':F‘TW" g Peeper E’Jéﬁﬁfﬂ‘ﬁﬁfb .:;,f f

(s, 5770 SOAF B ek 5 T @;;T/ Gesy
1,4 %ﬁn%j’% Fﬁm {awAﬁJJ:Elﬂ‘w%yk#'%&E’J
(D@T P)*‘xil%léy\%ﬂﬁo 003 ~4.25 . p 05 ~ 3*‘62 i
0. 03~ 41,55 mg- 1 %EUTIETJ%J(*/J(DCTE}
i@fﬁﬁj\%‘ufﬁ 3743 2.82 f13.19 mgoF' EEP‘.F

STRE A K 5 E K p (DGT-P) 2 {43 5
3. 38\“2 78 F13. 14 mg-L~". AW EY, Ak 5

'K

Lii#(S3)

p(DGT-PYmg-L™!

thiF(ST)

W 30" em ‘FE#E’J DGT 43 Hr 4 i, Lﬂgﬁ
TR ﬁé‘;y(DGT-P) T L4 58 0-23~ 4. 52
0.001 ~3. 46 m 29 ~4.57 mg-L~! EEUF#’?F@#
Uk p (DGT-P) ¥ 8 4% %3 3.12. 2.51 F1 2.85
mg- L™ [ BRZK T DGT-P ¥ B 55 2 AR5 12 wip vk />
T 9% ~ 11%, 1. W1 1 VA fig 9% A % HI s DGT-P /Y
TETL.

TS
-60

R |
g
L=

=]
o

&
p(DGT-P)/mg-L™!

=

e

Bl 6 HMRATE DGT-P 46Kk EE

Fig. 6 Two-dimensional concentration of DGT-P before and after dredging
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Fig. 7 Nitrogen and pho%phoru@ morphology of surface mud before ?.rrd after dredglng
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Fig. 8 Mobile-P content of surface mud before and after dredging
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