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Distribution and Ecological Risk Assessment of Endosulfans in
Water Body of Guanting Reservoir Area
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Abstract: Nine surface water samples and nine surface sediment samples were collected in July, 2017 from the
inflow rivers (Yang River, Longyang River, Sanggan River and Yonding River) located in the upstream area of
the Guanting reservoir . The residual endosulfans in samples were determined using gas chromatography with
“Ni electron capture detector (GC-ECD). The distribution characteristics and source apportionment of the
endosulfans in the study area were evaluated. Subsequently, its ecological risk assessment was carried out. The
results show that the total concentrations of the endodulfans (a-endosulfan + B-endosulfan + endosulfan-sulfate)
in the surface waters and sediments range from 3.882 ng/L. to 204.791 ng/L. with an average of 58.341 ng/L. and
from 0.145 ng/g to 3.696 ng/g with an average of 1.121 ng/g, respectively. The results of the source
apportionment confirmed that the endosulfans in the water body mainly came from the historical use. Besides, the
content of the endosulfans in Yang River was also affected by the human activities including dam construction.
The results of the risk assessment indicate that the values of the non-cancer risk for adults and children are less
than 1 in this area. Thus it is less harmful to the local residents. This investigation provides an important
theoretical and realistic guide for the ecological environment construction in the Guanting Reservoir area.
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Fig. 1 Distribution of samples in study area
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Tab. 1  Calculation formulae of exchange flux
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Fig. 2 Distribution of concentrations of endosulfans in study area: (a)surface water, (h)sediments
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Tab. 3 Comparison of endosulfan content in water in some areas of China’

. R K X UL
a-fit f+ B-i B i i £ a-fit F+ B- B i i £
BRI 0.07-8.42 0.03-25.00 0.00-2.43 U— N.D.-0.07 NA N.D.=0.05
(2.24) (3.38) (0.86) (0.03) (0.02)
WEHE,Jb st N.D.-153.80 N.D.-445.90 (N.D) e T N.D.-1.42 N.D.-0.16 NA
241 (13.75) (67.02) (0.18) (0.04)
N.D.-6.13 N.D.-0.82
B N.D.-N.D. N.D.-N.D. N.A. H e N.A.
(2.21) (0.68)

— N.D.-2.16 N.D.-29.60 N.D.-0.75 — N.D.-0.06 N.D.-0.38 XA
Eaw EORW A.
(1.08) (9.72) (0.42) (0.02) (0.14)
2.00-68.28  1.32-134.86  0.57-1.82 0.07-2.73 0.02-1.19 0.05-0.44
(21.88) (35.23) (1.23) (0.63) (0.29) (0.20)
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Tab. 4 Correlation between endosulfans and main chemical indexes in surface water and sediments”
TR K TR
fabri a-fiPf Bt mPHRRREE ST a-Fi BTt WA Bt
o S F 1.000 — — — 1.000 — — —
B-Ei S+ 0.987" 1.000 — — 0.359 1.000 — —
UIRRRTINICEN 0.307 0.248 1.000 — 0.826" 0.536 1.000 —
SEL 0.994" 0.998" 0.275 1.000 0.944" 0.640 0.897" 1.000
pH 0.018 0.001 0.516 0.011 -0.675 -0.130 -0.691 -0.622
TOC 0.449 0.348 -0.970 0.377 0.932" 0.185 0.691° 0.824"
S0~ 0.787 0.723 0.284 0.747 0.609 -0.104 0.600 0.491
NH," 0.764 0.826° 0.250 0.808 0.144 -0.060 -0.068 0.079
NOs~ -0.378 -0.382 0.608 -0.376 0.949" 0.130 0.692' 0.819”
PO, -0.335 -0.300 -0.334 -0.314 0.950" 0.302 0.654 0.868"
S / / / / 0.904" 0.149 0.690° 0.793"
Cd / / / / -0.165 -0.166 -0.370 -0.221
Fe -0.849 -0.890 0.140 -0.877 -0.173 -0.361 -0.388 -0.290
K 0.758 0.771 0.297 0.770 -0.203 0.472 0.097 0.013
Mn -0.181 -0.302 0.444 -0.259 0.167 -0.346 -0.091 0.000
p 0.648 0.672 0.029 0.665 0.898™ 0.174 0.541 0.775
Cu 0.725 0.674 0.444 0.695 -0.074 -0.238 -0.305 -0.169
Pb 0.775 0.853 0.242 0.830 -0.183 -0.164 -0.339 -0.226
Hg / / / / 0.872" 0.180 0.498 0.753"
N / / / / 0.971" 0.233 0.742° 0.873"
Br 0.909" 0.902 0.338 0.907" * * * *
Si -0.353 -0.294 -0.373 -0.316 * * * *
F -0.648 0.672 0.029 0.665 * * * *

SRR AR 0.05 BB TGRSR 0.01 E B 5 BB =B T+B- BT+ BB AR R 5 /AR W BB ORI 2R B R % o

FE& & 5 TOC & & 5L 09 OE A G (R=
0.824,p=0.01) , £ BB 58 X K AR TTR Y o TOC &
X R B P R Y A A R AR B AT R
Wi s 54 , R RGN PERILRM G ERS
B P o =2 TR A7 A W A AR S | IE SR b A 7
T Bl 6F DI N K AR TTCRR A o B P 9 43 A R AE B A
HESE o 1 R TR Y B 5 I Y %
JOL ) Ak 2 6 A ] I A 2 B B ) A S,
HF 5% DX b R K R B PH 1) B 2 2R R BRI #

=
)57 uﬁ o

JRURE: 3 44

5 N WE5E DCDR A TUR Yy b w P 454 i
TR ARSI X8 B, i3 5 AT, B P XS L
1) AF BB WS 15 K04/ T 1 %3 4 R R
B DX PR K P P sk B B B P XY S8 R
75 3R il 7 20, PR B0 KU 15 KON
WU AR K > B IR b DU ER ) > B IR 4% fik
K, TR, o B AR P 25 b N B 8 3, R A
Wl BT 5E X AT K
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Tab.5 Non carcinogenic risk indexes for each affecting path of endosulfans in Guanting Reservoir area
1 A JLE
POWWK Rk K Rk I R K BERE K BRI AT
(a-fi ) 1.30x107 1.65x107"° 9.04x10™"° 1.80x107° 3.38x107"° 1.85x10™
(B-wt)  2.10x107° 2.65x10™"° 4.23x107"° 2.90x107° 5.44x107"° 8.67x107"
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3 & m 38-39. ‘ )
=H H (117 8k 5. ACE WV E T K b e K F) TR A5 K % 4

)BT /K i 3 32 K 5 OB b P13 ok
FAAE s SR ST (o BT +B-B P +Bi P Hm R 8 ) 72 3 3k
K i) B BRI R N 3.88~204.79 ng/L, 4 {H N
58.34 ng/L; FEDURRY Th 9 5R FE Y FEI o 0.15~3.70 ng/g
Y{EH 1.12 nglg.

2) B 5T XK AR B 2 BEUR H TR D R
it 0 43 Tl 3 H AT A T8 T B B P AT 5 DERR )
HFEAE BB P X AT K v B TRk AR s Rk AR
77 Bl (RO 4% A E 5 25 ) 52 e 0 RR ) v it P 1Y 23
AT RFAE T b 2% 7K P B P 19 % 4 0 A 22 2 D R 8
K25

3BT X P KA R PR R S L R R B
I IRV 18 H0038 /N T 1, 6 24 b A AE 35 80N 5 422 il XL
W2 L7 AR Y A < AR R T 7K > B Ik 2 b UL R A > Bz
JHR 22 e K

&% 3k

[1] FANG Y, NIE Z, DIE Q, et al. Spatial distribution,
transport dynamics, and health risks of endosulfan at a
contaminated site [J]. Environmental Pollution, 2016,
216: 538-547.

(2] Blotse, WAZE, SK R BiLPH0 028 1 35 RN o 58
PERELY ] KBTS, 2018, 34(3): 9-16.

[3] MIR Z A, ALI' S, TYAGI A, et al. Degradation and

newly isolated

conversion  of  endosulfan by

Pseudomonas mendocina ZAM1 strain [J]. 3 Biotech,
2017, 7(3): 211(1-12).

(4] far 55, S KR W A6 A W) ¢ 26 R F O RO 5 AL 2R
FE (D] ALt EFR I REAT5EBE , 2018,

[5] WALSE SS, SCOTT G I, FERRY J L. Stereoselective
degradation of aqueous endosulfan in modular estuarine
mesocosms: formation of endosulfan y-hydroxycarboxylate
[J]. Journal of Environmental Monitoring, 2003, 5(3) :
373-379.

[6] WALSE S S, SHIMIZU K D, FERRY J L. Surface-
catalyzed transformations of aqueous endosulfan [J].
Environmental Science & Technology, 2002, 36(22) :
4846-4853.

(7] B, IR, RAE, 45, 5860 40 B 1) i W KT 45 i
WRRAE [J]. R BEREE, 2015, 36(9): 3464-3470.

[8] MekH, T iHpte. BT BOFREEAT o Bk A 23 FRALUM
WEFE it (1] AT, 2015, 10(2): 113-122.

(9] ARAE. PG Rl DX =Rl ol - 38 X8 P 1) W% B -5 e % 5
fit [DJ. R PRI R, 2015.

[10]  FEubit, W R BITKE Bi#K LR GR M

FATPE AR B 0] 3 AL AR R K f 4 R, 2002 (5) -

(18]

FRBF M [T]. mdb TR AR & G LR 2R IR
1994(4): 25-32.
Tadk, B, W,
B mrar (7). F
163-168.

TS0, BRR . BT K FETUR & )2 h i A HLA
A 25 43 A FEAE B AR PEAN (D], BR5E el 4 1 5
A, 2012, 24(3): 35-40.

TIPESC, FERC, FUESE, S5 AL BT K PE A Bl
AR AR (1], R SR AR FM,
2009, 25(1): 53-56, 68.

MITHTE , 2261, 220K, 45, BT K KR HLAE A
2 5% BR R AR B A B KU A [0, b S U R 2 2
WARBLFMR) , 2014, 50(6): 657-661.

FRERH, XiEruk, £, % U BT KIE-&E
WK ZIKMA R FE AR BLE A 2575 5 [T, A R
2%,2003, 15(2): 125-132.

TTELE, BN, T, A A HLEUAR 25 KK AR
DU b A sS JR 1E [T, A SR 4R, 2014, 23
(12): 1958-1963.

MARTINEZ A, WANG K, HORNBUCKLE K C. Fate

8 BT KR B R K
X PR 5 EE, 2015, 29(1)

of PCB congeners in an industrial harbor of Lake
Michigan [J]. Environmental Science & Technology,
2010, 44(8): 2803-2808.

T3 R R B ] 300 1l IX A 8 vp gt P 14 35 e AR E K
HEREEAT N SRS IFSE [D]. 220 22 R,
2012.

ERICKSON M J, TURNER C L, THIBODEAUX L J.
Field observation and modeling of dissolved fraction
sediment-water exchange coefficients for PCBs in the
Hudson River [J].
Technology, 2005, 39(2): 549-556.

AL, W E I, RS, S BT KR HR T
Je 1 PR AL R AR A0 AW 5T U] RSB
2007, 28(6): 1319-1323.
NGUYEN T H, GOSS

Environmental Science &

K-U, BALL W P.
Polyparameter linear free energy relationships for
estimating the equilibrium partition of organic
compounds between water and the natural organic
matter in soils and sediments [J]. Environmental
Science & Technology, 2005, 39(4): 913-924.

CASARA K P, VECCHIATO A B, LOURENCETTI
C, et al. Environmental dynamics of pesticides in the
drainage area of the Sdo Lourenco River headwaters,
mato grosso state, Brazil [J]. Journal of the Brazilian

Chemical Society, 2012, 23(9): 1719-1731.

(T#%2317)



