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Distribution Characteristics and Pollution Status Evaluation of Sediments

Nutrients in a Drinking Water Reservoir

HUANG Ting-lin, LIU Fei, SHI Jian-chao
(School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: The main purpose of this paper is to illustrate the influence of nutrients distribution in sediments on the eutrophication of
drinking water reservoir. The sediments of three representative locations were field-sampled and analyzed in laboratory in March 2015.
The distribution characteristics of TOC, TN and TP were measured, and the pollution status of sediments was evaluated by the
comprehensive pollution index and the manual for sediment quality assessment. The content of TOC in sediments decreased with depth,
and there was an increasing trend of the nitrogen content. The TP was enriched in surface sediment, implying the nutrients load in
Zhoucun Reservoir was aggravating as the result of human activities. Regression analysis indicated that the content of TOC in sediments
was positively correlated with contents of TN and TP in sediments. The TOC/TN values reflected that the vascular land plants, which
contain cellulose, were the main source of organic matter in sediments. The comprehensive pollution index analysis result showed that
the surface sediments in all three sampling sites were heavily polluted. The contents of TN and TP of surface sediments in three
sampling sites were 3 273-4 870 mg-kg ™' and 653-2 969 mg-kg ™', and the content of TOC was 45. 65-83. 00 mg-g~'. According to
the manual for sediment quality assessment, the TN, TP and TOC contents in sediments exceed the standard values for the lowest level
of ecotoxicity, so there is a risk of eutrophication in Zhoucun Reservoir.

Key words: drinking water reservoir; sediment; nutrients; pollution evaluation; eutrophication
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Fig. 1 Schematic diagram of sampling sites in Zhoucun Reservoir
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Table 1 ~ Mass fractions of TOC, TN and TP in sediments of three sampling sites

TR TOC/ % TN/ % TP/ %

o [ T ] FHfi il FHfi
A 4.11 ~4.73 4.43 0.25 ~0.35 0.32 0.06 ~0.07 0. 06
B 2.65~6.43 4.41 0.12 ~0.35 0.21 0.04 ~0.12 0.07
C 4.47~9.23 6.31 0.19 ~0.49 0.29 0.08 ~0. 30 0.19

1) R PR RS T IME + REIRZE (means £S. D) (n=3)
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Fig. 3 Distribution of TN in sediments of Zhoucun Reservoir
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Fig. 6 Distribution of TOC/TN in sediments of Zhoucun Reservoir
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FIRIOS K PEDTAR I 15 GOIR I, 94 T 58— i3
WITEFRRE. BT T2 ISR 2 R 48 3R 558
FOREVER (1992 ) il 1 A4 R 58 5 £ ¥4 415 7 X Jo]
AKPEDURMII &SR LR 15 Qe fs oLt AT 1 20 i, i

b AT 2551 P RO R K R TR D) rh Y
A WS PR AT TV
2.4.1 AEREIPNTER 50T

TINEE K2 A4 P 358 AN RE R (1992 ) il 2 1Y
W BT PR R (3R 2) RAEUTR Th Y 75 Gt
T A AR ST M ROV DT ol 3 A5
LAY AZYON T KA AP AR A R BN
T ARG, RPN N ORI C 2215 G (AR Z KA
VSREARSZ 5 P H G, O T A LR PR I 52 3™
FARE . RIS, DUBUY P BE S| R R g )
STV TN TP & 5535074 550 mg-kg ™' |
600 mg-kg™',TOC &K 10 mg-g~'; HAHK
A 25 A PERL B TN, TP 55 & 43 9 4 4 800
mg-kg™', 2000 mg-kg™' , TOC & H 100 mg-g .

£2 MEXRAMEIREFLIEI (1992) $I MY
MR ERENIEE
Table 2 Manual for sediment quality assessment formulated by

Ontario Environment and Energy(1992)

ST TN/lrng-kg’l TP/mg'kg’l T()C/mg-g’l
o o &l <550 <600 <10
AR 550 ~4 800 600 ~2 000 10 ~ 100
TR =4 800 =2000 =100

AT RS KR Z TR b TN, TP & &
6 FE 4> 9 k3273 ~ 4870 mg-kg™'. 653 ~ 2969
mg-kg ™', TOC & 4 45.65~83.00 mg-g ™' (F£3).
5 A K AR L, R R K PR 2R 2 DU v B R
EEEGE  HP C S TP SR TR s KR
3ARFESRIZ VIR b TOC & 53 % = K
. TN FE3 RS RZVEY P & ES & T
TET K (1594 ~2694 mg-kg™') , A, B P A
RZVIEY TP & & 5 ¥ W K FE (625 ~ 940
mg-kg ™) AT, T C 45 TP & 8AE. 3 D RAEA
RIZVURY) TOC F & 3w & TR K (9. 03 ~
13.30 mg-g ). MRIEIAEE TSI HE R, WF 5T X
WA B W RZETURY TN, TP Fl TOC F
W RARES; C L RIZVTEY B TOC #8 i i AIK
GO0, TN, TP ™ EH ). 450K, 3 R A
JSUTBYIR TN, TP F1 TOC ¥k B 1 B A 25 KU
BN WIS — E TR AR fE 5, T B K R B
FEICER M A, DLREAR R R oK oK AR & A 6
FRAL AU
2.4.2  ZERISYR BTN

ZEATS AR B0 B PRI AR BN K (1) A
X 2)HEAR> .,
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S, = C,/C, (1)
F o+ F
FF = % (2)

P FF RZRG 15 YA, S, S B ITHT-A 48 B alibn
MEAREL, S, KT 1 Fon & Bl AR e, € 0
PN T SN s €, PR R TR R

HE & i, o Cqy N 0.67 g-kg™', Cyp H 0.44
g-kg "B F Ry 0 TREA I F A PEA 4R SOF M,
F o BRI Fa 5L

S VURYE AT YRR Hhn e (£ 4),
AT LATS H RS K RIS X I N DR . W £ BRI
W TR B L AT P48 (R S) .

®3 ARKETRYBREABTRAEETEMNY

Table 3 Pollution assessment of carbon, nitrogen and phosphorus in sediments of Zhoucun Reservoir

EREE S

e [USEES RN

5T IX 35
T TN/mg-kg ™! AR TP/mg-kg ™" AR TOC/mg-g ™" AT
A 3273 £108 ARG 653 31 ARG 45.65 +0.23 FARY
B A5 3485 +67 F ARG 1167 17 R 64.27 +0.17 T ARG
C 4 870 +99 TEE G 2969 +81 TEE ] 83.00 0. 29 kg
1) R P EARE RS T IME + AR1EIR2E (means £S. D) (n=3)
x4 MBYMEETREENSRIRE .
3 #ig

Table 4  Standard of comprehensive pollution level in sediments

VSRR SN Sep FF Lo
KAZIGY <1.0 <0.5 <1.0 1
BTG Y 1.0~1.5 0.5~1.0 1.O~1.5 2
s Yy 1.5~2.0 1.0~1.5 1.5~2.0 3
GRS =2.0 =1.5 =2.0 4

x5 FENKERRRBRENRYEESEEETN
Table 5 Comprehensive pollution assessment of

surface sediments in Zhoucun Reservoir

N TN T 55K TP P 55K LERIGT YRR
WX, — v p =
Sin B 371 Sp FG FF HF
A5, 4.89 4 1.48 3 4.12 4
B 5 5.20 4 2. 64 4 4.61 4
C 5 7.27 4 6.75 4 7. 14 4

M2 s n LA, IR X IR, AL B Fl C %
JZUURRMING S 535k 4.89 . 5.20 Fi1 7. 27, #4KF
2.0, 3 PRAEEAMRIZUOEY) TN (HI A8 H TS
Yoo SpfE AL B A1 C AAMMES R 148 (J&TF 1.0
~1.5{E/) . 2.64( >1.5)F16.75( >1.5),TP 1E
A g RS B, C AN E TS AL B ATC
JFFAE M 4,12, 4.61 K 714, ¥ 85t 2.0,3
MR RIZVIRY L7505 e 72 B2 138 81 &
154,

PP ITANT 7 1 i 25 R — B, B3R W R R K
JE 3 AR SRR 32 B — R B 15 4y, UL
0 C A, BRSPS R TS
JEHEA Ben i A R K BETUAR Y T G B 5
WA IR % 7K B, A AL I
B IR

(1) JARIKIE 3 AR SR ZVURYH TOC it
BN 4.56% ~8.30% ,3 S RAEEDURY) R
TOC IRV BESE T B TN Jit 2 43 BUE R 2T
FRYI R B 23 A S5 M 0. 33% ~0.49% , TN F [f] 43
AR B, 3 AR ST AL B 1 A 0 Y
P, RIZVIRY) TP FiiE 730 80h 0.07% ~0.30% ,
TP 78 3 A RAE IR Y R IR)Z F ER S Ul
HH JE A K R DTAR W s G A Jin ).

(2) FARKEDIRYI H TOC &85 TN & )
BEFMEK(r=0.68,P<0.01),TOC &5 TP &
W E EAMHE(r=0.89,P <0.01). TOC/TN {4
T SRAE R A LT Y th A HLT 3 SRR T PR
FEY), M B, C siUTRW A HLET 3 2RI T 441
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SRIZVURY TN, TP F1 TOC 388 i3 F AR ), C
SUTERY) TOC 3 e IR ], TN, TP 8 i /™ 5 %
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