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Abstract: [ Purposes | The clarify the water environment characteristics and human health risks of
the drinking water sources in Hongta District of Yuxi, and to provided references for ecological envir-

onment protection of drinking water sources in Yuxi District. [ Methods] Combined with the water
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environment quality test data of Feijinghai Reservoir from 2014 to 2018, the health risk assessments
of 9 indicators were evaluated by the US Environmental Protection Agency (US EPA) recommended
health risk assessment model for water quality index. [ Results] The water quality of Feijinghai
Reservoir was in good condition from 2014 to 2018. All the monitoring indicators except NH;-N were
in conformity with the surface water environment quality standard I (GB 3838—2002). The average
annual health risk of individuals caused by drinking route of various pollutants varied between
4.1x107 and 1.3x10™ a”', both higher than or close to the recommended values of the international
commission on radiological protection (ICRP) and US EPA, but the overall trend was decreasing
trend year by year. The total chemical carcinogens risk (Cr’’, As, Cd) of drinking water was much
higher than that of non-chemical carcinogens (F~, Cu, NH;-N, NO;3~, Mn, Fe), and the main carcino-
genic pollutant was Cr®". The health hazard risk of each non-carcinogen was 10°-107", and the risk
value was negligible. Pearson correlation analysis showed that there was a very significant positive
correlation between Cu and F~, Mn, Fe, Cd, Cr*" (P<0.01). There was a very significant positive cor-
relation between Cr*" and Cu, F~, Fe, Mn, Cd, and the correlation between Cr® and Cd was extremely
significant (P<0.01, R’=0.832), indicating that Cr and Cd content had a great influence. [ Conclu-
sions | The total risk of human health hazards in Feijinghai Reservoir water was dominated by the

risk of chemical carcinogens. The main chemical carcinogens were Cr®", and the fluoride in non-carci-

35 %

nogens was the highest, which should be given priority attention and key control.

Keywords: water environment; drinking water source; pollutant; health risk

Wi S T A R ) PR A 2 5 ) PR R
IREE TG G Ju ORI T K5 5 H g2 nE o AR OCH]
B, 2R 17 AN IE T & B R TR Y R
JBy, P T BT 90% 52 BAN[RI R 1Y
154, 1T 3 ANMPOKZ 2 e 28 mmY, Wi
ZlR s bR, R RIEAEGE R
PR, LRI, iR RO K YR K BRI f e IXURS:
WIS JE B

{eE R KBS PEAN (health risk assessment, HRA)
SEAUPREE 5 G 5 N A eI 22 7 — S 11 KUK 2 0F
Wrdabn, 8B HRTS G AR Az i fg 5 8 3 X
B R 7K U5 7 B 5 A B IXUBS DAY 32 A %)
IK IR AR FE ™, B AN [R5 G
ENRARFRERIAOCR , PPAG KR K PR A i
AU AR BL S, AT T ik AR 7K D5 b 7K B 5 £ B bR
B, BEX NEAAEAE AR A T5 R R,
TR 7K U5 3 A8 BE AN 5 G ih R R PR, B
HI, TR K IR 7 1 A58 I N AT B 2 4k
18, 2RI AEORIESE 7RI 32K IR Y R B
R £ AR 5 TR SO0 o T AR T K L 7K B
SEHEAT TARBE T s R RRSR AR IR Y 22 T R
TR IR K RBEGEAT T P58 4 R XU 0 5

BTN T IR JEE I DX T AR K R b K ER
Bfa XU o SR, Xt R R AT KK
TSR XU R PN AT A WLARE

FREWAEXMNTamE PR, TN
24°08'30"~24°3218" . E 102°17'32"~102°41'37",
TR KR R R E T A X U X ) R R
Ptz —, MPEFEZS1080 J7m’, E/KEH 809 1 m?,
BHHBOKER 5T m’s AWFFEX) 2014—2018 4F
= F A BRI X 3 B H KK P IR K
JEE RIS S e A 5 W, 0P 5 TR R BB
PR SRy A2 10 e o IR T A A5 A A 7 f o RS 1
#r, TR E BRI KR K 2 A e,
R XL 7 2 B A BRI S 2 Al

1 MREEZ%

1.1 FEACREEFFR PRI &

DL BT LT3 DX U IR X 3 AR K R 6
FUF A I FFE XS, LA €I K 3 H K
IR R SRR 5 (8] 1), % HI/T 91—2002 (b 3%
IKFIG AW ARKIE ) 2K, T 2014—2018
WA DARERZKEE, RS AT 60 4K
FE o KR FE PR iE VT R ML (TARC) Al A T AR



o2 4

BN, e KRWLLIE X IR B K U K PRI ek e XURS: PP Ao 347

Jutet A bl
Jiulongchi Park

- RENTAIEIX .
Hongta District, Yuxi /s’

AT

E1 FEHABXHGKEMNER
Fig. 1 The location map of Feijinghai Reservoir in Hongta District of Yuxi City
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Fig. 2 The pollutant content characteristics of Feijinghai Reservoir water in 2014-2018
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Tab. 1 Correlation of the pollutants

pliff:?ts NH;-N Cu F NO,- Fe Mn As cd Ccr*
NH;-N 1 0.009 —0.221 —0.246 -0.079 —0.004 0.032 0.372" 0.318"
Cu 1 0.426™ —0.434" 0.471" 0.338" -0.129 0.533" 0.596"
F 1 -0.206 0.306" 0.112 -0.051 0.248 0.349"
NO; 1 —0.486™ -0.149 -0.122 —0.504™ —0.447"
Fe 1 0.503" —0.142 03717 0.3817
Mn 1 0.048 0.255° 0.351"
As 1 -0.126 —0.145
cd 1 0.832"
Cr* 1

TE: R 4 BIRIRAE 0.01 1 0.05 K LA B E AR ARG,
Note: “**” and “*” mean extremely significant and significant correlation at the 0.01 and 0.05 levels, respectively.
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Tab. 2 Health risk assessment of Feijinghai Reservoir a'
RS AE risk value
Eiztan 2014 2015 2016 2017 2018
indicators ®AME  mAME mKE sME mKNE ROME &KE &AME &RKE RAME
max min max min max min max min max min
Cu  6.3x107"° 4.5%x10™" 2.7x107° 4.5x107"  4.5x107™"" 4.5x10™""  4.5x107"" 4.5x107"  4.5x107"" 4.5x107"
Fe 1.2x107" 1.2x107" 1.4x107"° 42x10™" 4.8x10" 6.0x10™" 9.4x10™" 6.0x10"° 7.5x10"" 6.0x107"
B Mn  65x107 7.7x107% 32x107" 3.2x107° 3.7x107" 3.2x107° 3.6x107" 32x107° 1.9x107" 3.2x107°
non-carcinogens F 1.7x10°  1.1x10°  1.4x10° 1.0x10° 1.3x10° 1.0x10° 1.1x10° 9.4x10"° 1.3x10° 9.7x10™"
NO;  7.1x10™"" 1.9x10™ 1.1x107"° 1.9x10"% 1.7x107"° 1.9x10™ 2.5x107"° 1.9x10% 2.0x10™" 1.9x10™
NH;-N 1.7x10™ 1.9x10™"" 1.5x107° 5.8x10™" 1.4x107° 7.2x107"" 1.2x107"° 1.3x107"" 8.8x107" 5.8x107"
Cr”  LIx10* 9.2x107°  1.1x10™* 9.2x10”° 1.Ix10* 3.7x10° 3.7x10° 3.7x10”° 3.7x10”° 3.7x10°°
ﬂﬁ% As 24x10°  2.4x10°  24x10° 24x10°  6.0x10° 2.4x10° 1.3x10° 1.0x10° 2.7x10° 1.0x10°
carcinogens

Cd 1.4x107  1.4x107

1.4x107  1.4x107

1.4x107  1.4x107  1.0x10° 1.4x107 1.4x107 1.4x107

g . g —9 —9 -9 -9 -9
iﬂiﬁl«&-‘#@z R: non-carcinogens ZR; 1.8x10 1.5x10 1.4x10 1.3x10 1.3x10
- . —4 4 4 s s
E)UB:‘%Z Rl'-’carcmogens ZR:’ 1.3x10 1.2x10 1.1x10 4.1x10 6.3x10
RS total risk 1.3x10™ 1.2x107* 1.1x107* 4.1x107° 6.3x10°
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