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Fig. 1 Location of the sampling sites in the Main Canal of Middle
Route of the South-to-North Water Diversion Project
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Tab. 1 Limits of detection and recovery rates of 18 heavy metals
in the present study

HE)E o H B i [ e
Heavy metal  Limit of detection (ng/L)  Recovery rate (%)
Ti 1.4 98.1+2.9
Cr 60 96.4+3.7
Mn 4.6 102+2.5
Fe 5460 1044+3.2
Co 1.3 100+3.1
Ni 60 99.0+2.7
Cu 3.8 10343.5
Zn 50 102+2.6
As 10 100+2.8
Se 100 100+3.2
Sr 3.7 89.9+3.9
Cd 2.6 98.1+5.8
Ba 7.4 100+£1.2
Pb 7.5 101+3.3
v 6.1 94.2+4.0
Bi 11 97.2+4.2
U 2.5 99.5+3.7
Rb 12 98.2+2.9
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Tab. 2 Toxicological parameters of heavy metals (drinking water

route)
2 —— ¥  sEAR
HEY)  Carcinogenic o o= Reference

. genic potency . .

Chemical factor [0;; mg/(kg-d)] Non carcinogenic dose [RfD;;
carcinogen » MEKE chemical mg/(kg-d)]
Cr 410 Cu 5.0x10°
cd 6.1 Pb 1.4x10°
As 15.0 Zn 3.0x10°
Ni 2.0x10°

Mn 4.6x10°
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Ti. PbAIBifff H #5351 N67.74% 85.48% Al
43.55%. 18FPE &8I E 57T (0—102.79 pg/L).
Cr (0.40—3.47 ug/L). Mn (0.11—27.25 pg/L). Fe
(67.51—588.90 ug/L). Co (0.06—0.37 pug/L). Ni
(1.58—21.58 pug/L). Cu (0.35—6.02 pg/L). Zn
(1.13—64.24 pg/L). As (0.94—2.33 pg/L). Se
(0.05—0.83 pg/L)~ Sr(145.42—269.80 ug/L). Cd
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H 4@ 1P 35 FE R /IMIKIR A Fe (199.27 pg/L) >
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Tab.3 Concentrations of 18 heavy metals in water from the Main Canal of Middle Route of the South-to-North Water Diversion Project

(ng/L)
A5 B Z R A 22 o IR A ko Y
He;i;;i\r}ital Conzfn}gation T/Iii% ﬁf};ﬁ S()}qu?tjl‘.cif% of D?tetlitizorz Envii)r‘ﬁofriljzr??:ﬁ]{:iﬁality éi;fdz\ri ?E)ifnﬁfé
ariation (%) frequency (%) standards for surface water (1) water quality

Ti 0—102.79 6.71 18.04 269.02 67.74 — —

Cr 0.40—3.47 1.87 0.77 41.31 100 <10 <50

Mn 0.11—27.25 3.18 5.59 175.66 100 — <100

Fe 67.51—588.90 199.27 136.91 68.70 100 — <300

Co 0.06—0.37 0.12 0.07 57.21 100 — —

Ni 1.58—21.58 4.04 2.76 68.51 100 — <200

Cu 0.35—6.02 2.12 1.27 59.85 100 <10 <1000
Zn 1.13—64.24 1981 14.12 71.28 100 <50 <1000
As 0.94—2.33 1.63 0.31 19.25 100 <50 <10

Se 0.05—0.83 0.52 0.11 21.36 100 <10 <10

Sr 145.42—269.80 164.98 16.03 9.72 100 — —

Cd 0—0.12 0.03 0.02 84.00 100 <1 5

Ba 54.56—105.90 69.36 9.13 13.16 100 — <700

Pb 0—7.36 0.46 0.99 216.09 85.48 <10 <10

\% 1.52—2.60 2.06 0.23 11.21 100 — —

Bi 0—13.56 0.36 1.81 505.41 43.55 — —

U 0.94—1.22 1.09 0.08 7.17 100 — —

Rb 0.55—1.46 0.81 0.16 20.06 100 — —
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Fig. 2 Temporal variations of mean concentrations of the 18 heavy metals in water from the Main Canal of Middle Route of the South-to-
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49.77x10°, 0.10x10 \ 15.84x10 /4F, ] LA HiiX3FH
T4 & I B (8 RS /NI Cr>As>Cd, H
o L2 f 8o XS = TN . o, Cry Asx)
BN L EE A N B0 XGRS S Y4 1B AT C X e A
JLEE B B0 KU AE B AR 22— 3N & 2, B /K
v EE 4 VT e I B0 £ B XU 32 B F Crfl Asr™
AL 3FRER 4 B X R NI LB ) S B0 AU A I (E
AR R56.81x10 °F165.71x 10 °/4F . FF/K AL A 2k
MFLE/KFCu. Pby Zn. Ni. MnXtE A LE K]
AEBUE KIS AEME 4059823.73x107" L 18.32x107'
3.71x10'", 11.32x10°"', 3.88x10 " /4EF127.46%10 "
212010, 4.29x10™"". 13.10x10™", 4.49x10 '"/4E,
Al L H X SRR EE 4 1) AR B0 K KN HEFE N
Cu>Pb>Ni>Mn>Zn, H A A = 4 & 3R 80 KUK 2
(B AH ZEAN K, L2 ) A S KU FE & TN o [F]
FEh, FE KA IA H & BT IR AKH E & BN LE RS
i JXUI B (6.64% 107" /4F )Rl i - Je N\ £ 5 fk

%4

RS AE(5.75% 10 /4F) o
23 FEKILEAFERRTRKPESEITRKEY
B S XU TN

14 i Slogistic 1537 48, & 8 F 85 4 J@ X T A5 A £
POKAEYIISSDIIZR (] 4). Bt SSD 2kt 5115
FI8FN H & B MHCSH (K 5), iTLLE H, AFRESE
J& X AR A R K AW A THC S{E MK B /N HE
AU N As>Ni>Pb>Cr>Zn>Se>Cd>Cu, i I iX 8Fft
BL BN LRKEDRES KRR KT E . As
X 4= E A WK MR I HC S8 N 777.20, %A %
KA RGN . Ses CARICuffTHCS
HI/NTS pg/L, W ULIX 3 4 @ b A iR K AE A
ARGk . FT-SSDRh £k, FATR H Bk b
W R 2 B T IR K R IX 8 E 4 ST 2 S R
5T PAFMH, 45 R8P H &R MWPAFE /N TS, LA
1% 8 HE 4 ) e K AL T R 2 e T IR K R A K AR
YA S E AT 2 AR B15% . BRI, DA 959% 1) 4=
VIRl R bR AE, 1X 8 4 &8 A 2 5 B K b 2k
ST IR AR IK AW I BT TE 5

RN T IR AR K E YRR ) 4 8
IRBUBNE 22 57, TRATTIE B T e e R0 B 5 5 (1) B¢
PR, M 7 SSD I 4 (56 7 B & S| i sk ok, ok
RE R IHI & H 2R, 8] 5). iEidSSDHIZR T4 15 3 &
G RN 2R HCS A (£ 6), 7] LAE L, %
0 A TR 2 4 Ja 0 U MR BN HE N
Cu>Zn>Cd>Pb>Cr, H 76 0] A [A) H 4 & 1) B2 1
MK B NE HEF N Cr>Pb>Cd>Cu>Zn, # 25}
Cu. CAMZn# H 72 R BUK, (HF 72X CrflPbLL
FERUR . AT — DR H F KR R 2R e TR
KR H b 4 R 1S X S BE B V5 T PAFAE,
iR CuM ZnXf R PAFH 4 7 N 8.54% Al
16.77%, Crf H 52 K [ PAFAE H6.44%, H 4 E 48

BEHEEKILFTEETRKPEEBRFIRRRGE

Tab.4 Average health risks of heavy metals in water from the Main Canal of Middle Route of the South-to-North Water Diversion Project

during investigation period

Bom XS E

Carcinogen

5 S AN
A B B A riska(Xlofg/fﬁ)

Al 30 1 R AU
Non-carcinofgen
riskR7 (107 /4F)

BASSAE
Total risk

Population ~ Data distribution

R 4 (x10°*/4F)

Cr Cd As it Cu Pb Zn Ni Mn &t
PN FHI{HMean  43.03 0.09 13.69 5681 2373 1832 371 1132 388  60.96 5.75
Adult H/MEMin 9.15 0.01 787 1703  3.90 0 021 444 013  8.68 1.71
K fHMax 79.66 041 19.62 99.69  67.54 294.85 12.02 60.55 3325 46821 10.44
FrifEZSD 17.76  0.07 2.63 1421 3959 264 776 682
JLE FHfEMean  49.77 0.10 1584 6571 2746 2120 429 13.10 449  70.54 6.64
Children 5 /MEMin 1059 0.01 9.10 1970  4.52 0 025 514 015 10.06 1.98
I K{EMax 92.13 047 2269 11529 78.14 341.15 1390 70.06 38.47 541.72 12.07
FREZESD 20.54  0.08 3.05 1444 4580 3.06 897 7.89




7H VI ICER NSl - s e R N e ER g WY v 1001

XFBERAH FE R MPAFIE /N T2%. 45 R3EH, LA
TRA195% I A=V M Jubm e, B /Kb o 2 B 12
K H Cu I Zn 7] R X B 8 MR A — % 12,
Crxf e JM e AT — € AR, (B LA 5 A
SRR H S S A T AR RS o

3 itig
3.1 FEKLAPEZETFRKIPESESERMT
DERE

FEAHE T8 Ha W0 JE B, % SRR SRR R
Ti. PoMIBifIE HF 351 N67.74% 85.48%Fll
43.55%4, HA15F0 & & 1R H 2358 100%, i
HH I S8 5 4 7E B /K AL R AP 28 8 T B2 /K rp i A7
TE. BR20184ES H i Feik BEE H (A TE KK T
HHRAEY (GB 5749—2006)" BRAE 40 (B H % N
20.91%—96.30%), il J& B P & RAE sk R 184
RIS A (MR AR EARE) (GB
3838—2002) T /KBRS (A& RO K B A bR
#E) (GB 5749—2006)"" FRAE, B F KL 4k
BTREAKPESBESERE. NongZk!'h g
2015—201 84X m 7K AL 1 o 26 A B /KR v i L
JURNEE & J8 18 st A7 M, R L& St Rk
(Hh K IR EE F AR UE) (GB 3838—2002) 1 287K
PR, % HENong25!™ PIAIA S (45 5L, R BRI K
bR BT EK P As. SeflzZnZE B4R/ & &
1E£2016—20194F [A] £ 4 L%, Cuff2016—
20184 B IR F S, (HAE20 194 I~ B

1.0 -

0.8 -

o
=)
T

L AR
Cumulative probability
<
~
T

0.0 LL

(R 7)o BT, BEAE B A FIHERS, RE/KALTR 28 e+
WKL B 4 VS YL T RE A N g, [EA
—B . AENEEKAC TR 2R TREM 51 KRR, FF
TLEKZEF2016—20174/K o HE & 8 1 & 21K
TAB TGS 1P, YR AL TR
WL REA EE RIS AN .

AW T T, B TU. Rb. SrHiBa%s &4 @4,
FAZKAL T 2R ST RKh Z R E &R IR E R
IR B () B 2 ) 43 A 22 57 o A R e /K AL 28
MTERKFCODy,s AR SEM S I
F) 2% 1) A A P2 AN, B K B R T T A B SR B
TIREBY . BB B  T S 2 M i
BT, R AR T DA HE RS SRS e R 2 AR RS G )
S B STk DN [ b kb i T o A P N R g T
R S AR S TA ST 30 NI 1 9] £ 326 )
M TH A2 I %5 1] BE 2 me K AL TR TR K B B
Aot FE g AR EERE R RATARIXE
FE RS TR K & R S B A E R W
PhEES Qg . ERE4r A |, Cov Cd. Pb.
Mn. NiFIFe 9 FE B i ] 472 520k 200 B34,
MV. As. Cr. Cu. Zn. BiFITifK e ) B s [R)
WWAFEP B . TR0 o040 b, BEKALRH 268+
#KkFPb. Cd. Mn. Zn. Ti. Fe. Cu. BifiINiZ
BELBKRE R —E %5, NongZ!' Plp
201520185} g K L Fh 28 5 T IR R JZ Kk
As. Hg. Cd. Cr. Se. Pb. CufZnEEEJEMN
W BE AT W, R ILPb. AsFICAZE 1k FE R 1

xR E

Log concentration (pg/L)

4 J\Fh e 4 @ FITE AR LK K AE A i SSD it 2%

Fig. 4 SSD curves for all the native freshwater species exposed to the 8 heavy metals
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5 2 A0 AT 2 5. FeAIMnd2: HUER £k 22 fE 3
iy £ 350 2, Hodh M TSR T AR KL PR,
i Feids i] ki T Tl e ™, AHF 58 1 Fe FIMnli
I ] B, 2 W ) A A 3 e A — B, WM 75 R
WEEFEANEHARFKIE. Cu. Zn. CAFIPbys4Ln] R
VE T A HER Tl HERoR A s e A5
th Cu Zn i FE () 6] ] A8 A 3 Rk — 8, HLAF=7K
Y B MR e, E T R AR A Al A e
PR A 9 Cufl Zn 5 B 3 R UE T i CutE
KAE S5 S3(VD IR A HE ) A (3.08 pg/L) I & &
T HAB SR REDT 22 ng/LAEAT), AT BE -5 70 ] 4 b
X 43 Bl 8k 5 B Cudifid KA F IR AT
YA e, R S v R A 2 A T 24 1 B 4 LA
=5 I\ MESBMAAARIRKYIMAIHCSEMPAFE

Tab. 5 HCS5 and PAF values of 8 heavy metals to all the native
freshwater species

Sam VUERBL  BETIIA
vy el COSTIOTSE, Sumol e HCS PAF 0
As 0.93 0.05 777.20 0
Cd 0.99 0.10 3.96 0.50
Cr 0.99 0.03 59.79  0.66
Cu 0.99 0.04 2.79 3.38
Ni 0.96 0.11 93.98 0.80
Pb 0.98 0.04 89.52  0.05
Zn 0.99 0.03 25.43 4.39
Se 0.96 0.04 4.29 2.79

4 PAFJY AT RS2 M (R0 Rh LE 451, AR AR A 50T 25 Sl 2R
Bk LN SSDI & 7 R 15 AT s HCS A 5% BT Se 4 it =
A 18 1995 B BE, & SSD il 2R 1 Hh G AL B 90,05 X RE )
X BB P 40 B B B VR B (g/L); TR

Note: PAF, potentially affected fraction, is caculated by
substituting measured mean environmental concentration into
fitted SSD equation. HC5, hazardous concentrations for 5% of
species, is the caculated mass concentration (ng/L) when the value
is 0.05 in the Y-axis of SSD curve. The same applies below

1.0 A ¥k

o o
(=)} e

<
IS

ZAlE
Cumulative probability

0.2

0.0L

SR B
Log concentration (pg/L)
5 ANFEESE RN A LR AGEIR A H ZKB)FSSDill £

Fig. 5 SSD curves for native freshwater algae (A) and crustaceans (B) exposed to different heavy metals
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Hrass, HAEAFRE S 2 B4R NMERE . TR
T sh AR Ak, 26 B0 — 3 i = B0 e SRR T Tk HE
T, 3 TR TR) A A 4 i B A Rl 7K AL T R 4
ST IR 2R XN 2875 30 T 200 & 8 15 Y HE R
B3| T — .
32 BERREIFN

TEARBFLH, B KALIE H 26 8 F IR K 3 f ik
SEEUEYICr. CAFIASIB IR KRN AN FT L E
(1) 20 KU 35 E K /N HEF N Cr>As>Cd, X 5T
P T 2 AR UL R A A s A
P 5725 DR A R K P B S R — B X3
Ak 2 B0 8 e R K & AR B R N RN L AN
N T 28 A {5 IR 6 L 320 AR R 3o 56 [ PR 355 R 4 38 4
R R T 352 U A ST (1 10748 ) N 25 [ 2 5%
Zx Hii A BT R R S AT =5 78 TR0 RN PR B 30 1) HE
AP (1107 /48) ™) 22 B B K AL R h 2R 2 ik o
Cr AsHFICARF AR N AT )L AS 2 i Bl T 75 {52 X
B mE KA AR 2R 8 T IR K SRR AL S B
Cu. Pb. Zn. NifliMnif it iR Kg42 5 A F L E
PSR EE U RUSE /N A Cu>Pb>Ni>Mn>Zn,
A 2 i R X6 L PR A AR 34 7 R T 22
ARSI (1x 107 /48) R E 2K 412107/
AE YV TT 208 K 26 B R K AL R s R K
X S Al AR B0 P 55 258 R XU L

i JE s RS D 2508 B 4 )R A AR 20 4 8
PR AR AR B AU 2 F . mE KA TR 2R R T IR K R
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FEY e KT 4 52 AR KT (1 1045 ) R 9 [ 52 58
o it PR DR AP R s 22 VORI A B8 F) HE A
AP (1x10 /48) ™, B R K AL 42 2 T Bk e p
H BT R A 20 TR 2R s BRI g R I T 7E R
Boro o, xf )Lz A fd B s KU A = TN, X5
Bt V7 70 P R PRI MR KU
W 117 4t 2 KRB 7 e BRI R OK S
S5 R — 2, W)L 4 R I BUR = T RN,
BAGZINERRBNGEE. SMEEEITEDT, Cr
X A R XU PR T iR K, S0 AT L )T~ 2
TR AN T5.76%F175.75%:; F RN As, XA
AL )P 2 TTHREE 23 0 924.10%HM124.11% . 15
PR R IO 755 89 SRR 7K Hh Cr R As
FRNAN ) LB S5 A B XURS: B -F- 2 D ik 22 4835.99.60%,
SRR R AL b mer
IR, TR KA H A R A A e fg B XU e = 2
TR E & B u R . KW AR, RO K AR
H B AT RIT AR %

®6 TRIEERMALRKELMATLIHCSEMPAFE
Tab. 6 HCS5 and PAF values of different heavy metals to native
freshwater algae and crustaceans

i@%ﬁ %e%‘% Coefficient of ~ Sum of HCS PAF (%)
Species  metal deterrﬁlznatlon :?rlgrfss ng;
FiAlgae Cd 0.97 0.03 424 0.09
Cr 0.94 0.02 84.82  0.01
Cu 0.91 0.03 138  8.54
Pb 0.94 0.02 67.98  0.05
Zn 0.97 0.01 156  16.77
SRS cd 0.97 0.05 9.10 0
Crustaceas 0.96 0.03 072 6.44
Cu 0.99 0.02 414 135
Pb 0.96 0.01 3123 0.19
Zn 0.97 0.04 54.84  1.89
*=7

3.3 AESKXREIFEN
KM A SSDIE AR T ma K AL £
H Y R = = N w3 N 1 O e o W
ST HCSE ELE T ¥R K A5t AN 7] 25 4 J 1 Uk,
gE SR8 H bn 4 8 X A AR LR K AE R )
HC5 {8 MK BI/NHER # N As>Ni>Pb>Cr>Zn>
Se>Cd>Cu, AH L) A= 245 R AR U 53, BB VR 7K AR
Yyht B 42 JB Cule UK . FLEEEREE " % 1 F SSDvk
PG T UM EE & 8 R K AW A 25 XU, 15 B4
IF) B 4 J X ARk K P Rk T HC S(E K /NHEF A Min>
Pb>Zn>Hg>Cd>Cu. F|FFIREMI 732, X180
W 7e &5 B, AN TR 4 0 4 BBk K A ) HCS
8 K /INHERF K N Zn>Pb>Cd>Hg>Cr>Cu, % /K4
WYt B 4 8 Cu B BRI B i, X EE 4 JE Zn ) BUEK
PR . =T SRR, CuthiRKAES R
Wi A 0T $5t e, FeCONCd CrfllZns, iX 48— & Fe i
AR ULRE T ARHE R S RS . AT —
A5 38 3ok T B R 2R AN SR R HC S DA R X A
) 5 4 i (P AU E, &5 TR P 250 Cu I U M o
78 2800 Crif UM B vy, B Cuy CAFIZn%R
FH e R AURR, (H 72 256 Cr TP L 8 SR UK

BT SSD £k, AR A rE /K AL A A 26 i T 2R
K H G P Y SR FE AR U5 T PAFE, FH LA
VAL 76 SE PR R A B b g K AL AP 2k TR P AR
3R KA A G AR S RS . T AR K AR
YA ISSD £ (i S 4h R EOR, SME S BN
PAF{EI/NTS, BIIX 8F4 8 4 & % g /K AL o 28 i
T UK A TR K AE P RS B B S AN B5% . FL
FESRE BT 5t B, UM T WA T AR B B4 )
H7.42%HM14.75% 17K 4 A W A 52 ) 5 4 8 s,
T3] 1 A39.17% 17K A= AL W Rh e 52 3 4
FAI), 3 55K VT AR B2 BRI M 75 98 52 352 ik . 4 )
¥5 R SR 1 4 S VS etk 0 - 40 7 B 1) M D

FKILEF LB FREFIOKEKRFESES SR

Tab. 7 Comparison of heavy metals concentrations in water from the Main Canal of Middle Route of the South-to-North Water Diversion

Project and Danjiangkou Reservoir (pg/L)

A

Y ampUNgHMe p,  As cd Se C Cu Zn Fe Co Ni Mn StV

FAIE TR 2015—20164F 043 086 003 03 401 154 169 — — — —  —
KL 2 g e 20164F — 093 — 033 — 168 206 — @— — —  —
pE KA b et 20174 — 093 — 032 — 209 209 — @— — —  —
KL b e 20184 — 09 — 038 — 217 212 @—  — — —
RAIEET PR TESY 20194 026 162 0.02 054 185 198 1944 162.84 0.11 385 137 16747 2.06
PR K B 2016—20174F 0.06 1.7 0 — 091 072 533 105 0.1 212 045 106  1.54

T IR B N

Note: “—” means no exsisting data
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Bro WEFULFR B, BEISAF Fo 2R S K PR AR (b L
BRI K A 2R T 4 R T I R
M A AR AR R FE L ' A 1 5 5 i 3 S b
AR A R A, W SR A K
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BADEW I T R Ir B TR IRECF IR E) T, kb
T 2R T IR K R 4w o R S 2R AE TS
K. 45 5B oR, CuMIZnd) 2K KIPAFE 4 5 A
8.54%F116.77%, Crx} F 52 R IPAF(E H6.44%, H
RE L JEX R AH FERPAFE /N T2%. K
B R W, EEST CulbbZnBuE™” ) (HEg KL
25 BT IR Zn (K BE EE Cury, X 7] A 2 5 8 Znxt
FERFIRE R S0 E 9] v T Cul IR . ASHIE 50 45
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4 ZEip

(1) FE /K AG R H 2 e T B 7K o 1 8 43 g 1
RS, HEYHEEKPAR, $rEERER
W —E M E oM ER. 2) MAILEP L AT
KR8 WL 4 J@(Cr. Cd. As. Cu. Pb. Zn.
NiAIMn) A 2268 N AR I8 B 24 B XU« (3) BAER
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CONTENTS AND RISK ASSESSMENT OF HEAVY METALS IN SURFACE
WATER IN THE MAIN CANAL OF MIDDLE ROUTE OF THE SOUTH-
TO-NORTH WATER DIVERSION PROJECT

GUO Yong-Yong', HUA Jiang-Huan"?, ZHU Yu-Xuan"~, SONG Gao-Fei', LI Rui-Wen', HAN Jian',
YANG Li-Hua' and ZHOU Bing-Sheng1

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan
430072, China; 2. School of Basic Medical Sciences, Hubei University of Chinese Medicine, Wuhan 430065, China; 3. University of
Chinese Academy of Sciences, Beijing 100049, China; 4. Yangtze River Basin Ecological Environment Monitoring and Scientific
Research Center, Yangtze River Basin Ecological Environment Supervision and Administration Bureau, Ministry of Ecological
Environment, Wuhan 430010, China)

Abstract: The concentrations of 18 heavy metals were detected in surface water from 11 sampling sites along the Main
Canal of Middle Route of the South-to-North Water Diversion Project from May, 2018 to June, 2020, and the health
risk assessment model recommended by USEPA and Species sensitivity distributions (SSD) method were used to es-
timate the human health hazard risk levels and ecological risk levels, respectively. The results showed that all the heavy
metals were frequently detected, and the average concentrations ranked as Fe>Sr>Ba>Zn>Ti>Ni>Mn>Cu>V>Cr>
As>U>Rb>Se>Pb>Bi>Co>Cd, with concentrations of all heavy metals not exceeding the class I water standard of
Quality Standard for Surface Water (GB 3838—2002) and the limit of Standard for Drinking Water Quality (GB
5749—2006). The health risk assessment showed that the mean values of the total health risk of adults and children
caused by 8 common heavy metals (Cr, Cd, As, Cu, Pb, Zn, Ni and Mn) were at 10° range in surface water from the
Main Canal of Middle Route of the South-to-North Water Diversion Project. Based on the SSD curves of 8 heavy
metals (AS, Ni, Pb, Cr, Zn, Se, Cd and Cu), the hazardous concentrations for 5% of species (HCS) and the potential af-
fected fractions (PAF) were calculated. The results demonstrated that the percentage of the whole aquatic organisms af-
fected by the investigated heavy metals were below 5% in surface water of the Main Canal of Middle Route of the
South-to-North Water Diversion Project, but Cu and Zn affect 8.54% and 16.77% of the algal population, respectively,
and Cr affect 6.44% of the crustacean population. Overall, our results indicated that the current contents of heavy
metals remain low in surface water of the Main Canal of Middle Route of the South-to-North Water Diversion Project,
posing no potential health risks to humans, and that several heavy metals may pose potential risks to the population
status of algal and crustaceans, which needs further investigations.

Key words: Middle Route of the South-to-North Water Diversion Project; Heavy metals; Contamination status; Health
risk assessment; Ecological risk assessment
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