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Risk Assessment and Management Recommendations
for Rural Drinking Water in Bazhong City
TONG huabing, LI xiang, GOU dan, XIANG yang,
GONG min
Bazhong Centre for Disease Prevention and Contro
l,bazhong 636000, Sichuan Province, China

Abstract: Objective: To conduct a systematic hygiene
risk and health risk assessment of centralized rural
water supply units in Bazhong City, providing scientific
basis for local governments and relevant departments
to formulate more precise drinking water safety
measures and emergency response strategies.
Methods: A representative sample of 114 rural
centralized water supply units covering all townships
in Bazhong City was selected. Risk assessments were
conducted through questionnaires, on-site inspections,
and a health risk evaluation model, focusing on water
treatment processes, water quality conditions, and
operational management standards. Results: (1) On-
site sanitary evaluation: @ Reservoirs serve as the
primary water source for rural drinking water in
Bazhong City, with approximately 90% of water source



protection areas implementing adequate sanitary
safeguards. @ Among the 114 water supply units: 23
did not employ complete conventional drinking water
treatment processes; 5 lacked disinfection equipment
or failed to use it; 1.75% had severely damaged water
treatment structures; 1.75% had water treatment
structures with significant leakage; 15.91% had
severely clogged or damaged inclined pipes; 7.69% of
water supply units had severely worn or lost filter
media. @ Among 114 water supply units: the average
pipeline leakage rate was 23.61%; 28.07% did not
monitor pipeline pressure; 17.54% lacked regular
inspection and incident response mechanisms; 5.26%
had poor sanitary protection conditions for regulating
structures; 83.33% of water supply units cleaned their
requlating structures more than twice per year. @
Among 91 water supply units, sanitation permits were
valid at the time of survey; 100 units had water supply
and management personnel holding valid health
certificates; 35 units lacked installed monitors; 84
units stored flocculants improperly or did not use
flocculants; 75 units stored disinfectants improperly.



® As water supply scale decreases, the proportion of
facilities using complete treatment processes, the
quality of self-monitoring, and the implementation of
internal oversight all decline. Small and medium-sized
facilities exhibit lower leakage rates than Ilarge
facilities. However, differences in chemical
management practices across facility scales are not
significant. (2) Health Risk Assessment: From 2021 to
2025, the overall compliance rate of rural drinking
water quality in Bazhong City showed an upward trend,
reaching 92.16% by 2025. Non-compliant indicators
included microbiological parameters, toxicological
indicators, sensory characteristics, general chemical
indicators, and disinfectant residues. The total
average annual personal health risk from six
chemicals (As, Cr, Mn, trichloromethane, etc.) in rural
water supply units' treated water ranged from
8.32x10°7 to 2.28x10->, with a median of 8.32x10-.
The annual health risk for As ranged from 6.81 x 10-/
to 2.27x10-3, with a median of 6.81x10-7. Conclusions:
(1) Inadequate management and maintenance of

water source protection zones, coupled with
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insufficient emergency preparedness. (2) Outdated
water treatment processes and significant aging of
facilities and equipment. (3) Weak self-monitoring
capabilities for water quality. (4) Incomplete
management systems and lack of oversight
mechanisms among water supply entities. (5)
Microbiological indicators, turbidity, and arsenic (As)
constitute the primary health risk factors in rural
drinking water in Bazhong City.

Keywords: Rural drinking water, sanitary risk
assessment, health risk assessment
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1 A; 78.5 % 2024 )| & AFH#E F 40131,
WAKERNELNERE B HFERNEDTHA (4) ITH:
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RAEMF T A 448 (WHO) B Frg e #F 7L (IARC)
AHIFMCFDRIER T EREMEF N2 KRS, KHFEK
MeEw 6 Mixhd, LEBEMHE As, Cr. Z4F )k, ¥F
BREMAMN, Zn, Hg. =& F 6l % gl & —Fr ek th &
MEEY, EHERBEAET, AL AEMRESH T 308
151, {2 B RIA ¥ ZIE4E Rk AL 2 5] 42 40 o 3 A 40 o B 4 Y
WEELAHT, —AFRAKRT AL M REFEICT], F
HWAZEGF=AF W EEANEDRAME N 3.3%x103, &/
T USEPA #L =ty 14 1.0x1072, HW AR+ EHITHERK
1

R AFEENEEMFBEUNERESH

.2 4 SF RFD R (mg/lL)
As 32.0 6.0x107 9.0x107
Cr(VI) 0.16 9.0x10% 4.0x10°3

= AF b / 1.0x102 1.2x10*
Mn / 1.4x101 6.0x107
Zn / 3.0x101 9.0x10*
Hg / 3.0x10* 7.0x10°

3.2.3 Gt xE
| Excel #4780 4810 & #E L #4E &, # F SPSS26.0

REHAT R F 2
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MR E A R, AL EE A S 4 B AOR U BB B
LR A O A Ll A N s O A S | -
(100.00% ) . VAt AT (14.29% ) , K& EMHYE
ERAMARENBEAEME L FEANZVEG AR
(2.90%) , E4AHAEEKIEHTRFRENFEAKEAL; &K
AT S T 5 R B BE K AL b R N AR NEL K T
2 (100.00% ) . VA @itk T# (42.86%) , "EB K &b
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HAWIVE R ATE (2.90%) , HAAHERKIEY L F
BRWEAKEL;, WAMFRFRERE &, | BRI X
TAZPT A KAL) HE e KA A S, HAeMEMEKT
12w HVE VR B9 Ll 7 85% DL b AHERUL B IFEy K AL
H A K Fdx AN B A BNAL K T2 (66.67% ) . VA KT
B(0%), HEXHRTE LR AN EIA KT RE
(50.00% ) , #/EENRMEATEAVAR-KTE (0%) ;
JEREIR UL BT B9 B K AL i oK A B B R INE ik T AR
(100% ) . VA A THE (0%) , JEBHER SR & ™ & oy
KEBAEE AN EVASKTRE (28.57% ) , 1Bk TH
AR K T A2 0 g b B 40 20 ok 7™ ol KL

RO BHRWAE (K) RABAMEG AR A AL M A2

AENE
54
|~ FE #7 4 —
IEIET hamRioL WEE R R A
TR }}E
kR # & * = % x 3 E s AR s
E X — % % # — %k e E — = ’%jr B — Bk i
% oR M E /% A G ¥ % o H ,:«; " o kT ;r
7 B & g 7 3
1 1 1 1
EME 6 1 , 0 101 ¢ 1287 4261 20
E‘MIXBO%llOOBZ%O%S22%603
WE g 1 3 1 4 11 1 2
ars 2 03 120} 14 311 4 al2 4 g4
: 1 1 2 1
r& s 0 & 16 0Lf 12 048 28521 1 3
22 2 1 3 04 11 06 0 2 2 023 1 0
gA# I 1 03 02 02 04 0 1 0 3 0 0
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KA FE A A — 4 4

o WA BREN HRE fE RN BRI
A F R 5
ZaE 7 ﬁ : f o 5 4t
- L S A E L BR 4
8K -k o F — & E | B — M, B — WA
o & OE /% % Mk fE M - o | 7,:,; S G QF
= A " % A g 7 i
e I 6 00 06 00 06 042 0060 0 0
1 1 2 1 11
m 9 o4 0180 02 1719 4111l 2
1 4 3 6 1 2 1 3
vV s 24 32023 40 302 8233 47
V 1 06 03 04 06 102 0504 2 1

4.1.2.3 & AR 5 A9 5040

114 MR SEFRERELFT, TROFHREFHN
23.61%; EMEHEFWHEKEMLE LY 61.40%, K K
EWE AW bt 28.07%; A 2 H 30 2 Fn 2 R R AL A Bk
BT R 82.46%; A S T A A RATH AR
Bt 24.56%, WH A HRZWN L 5.26%; 5
Prg e M E KT 2 RIFWEEKEM E A 83.33%, &8 (K)
B A K AAR A A S W e 3 A S 4 AR Sk 6.

X6£RETF, NARE (K) k&, ERRHEEANT
12% K ALy b s KWy 2@ T & (58.33% ) , H KW
BT H(25.00%). B (16.67%) . EMEX (0%) . F
BE (0%) ; V¥ A ERIAEFRIME 2 K/F L Loyt
KEME &K AW ZHELIE (38.95% ) H &8 E MK
(20.00%) . B (20.00%) . BT (20.00%) . F
g5 (1.05%) .
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AR EAAERE, &RKHRENT 12%8 4K 2608y
G R AN ENAGATE (62.50%) , Hk HINAE A T#
(3333% ) . VA AKITE (4.17% ) . W&tk T
(0%) . 1B BRI (0%) ; AT & e & & kM
2 RIFL EWfEAkEfmbhhix AW EIVAEfSEKIR
(62.11% ) , HEXRAMAFEATHE (27.37%) . VA AT
2 (737%) . WA AKITHE (2.11%) . & KT #E
(1.05%) .

MR ZE o RE, &FKHRENT 12%8 4K 260
i KB E 6~10 F A2 (45.83%) , LXK 4 16
#£ R E (29.17% ) . 1~5 % (16.67% ) . 11~15 #£
(8.33% ) Wyt KEAL; I MADFRMEFRME 2 K/
FLL WK AR KR 6~10 F B K B L
(43.16% ) , HXx K 11~15 4 (26.32% ) . 16 £ % Ll £
(15.79%) . 1~54 (14.74% ) thftAkEfr,
k6 B HAE (K) ZAGRAIAEGEAKRALE B A0 ¥ 4K

mEAREIE
i % AR IE
/\}lé,ri% >1
o <12% LRI 2KIF >2K/4%F
2%
E N X 0 21 1 1 19

B X 4 16 0 1 19
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i T B 14 31 2 37
R T B 6 16 1 19
g E 0 6 5 0 1
Bt 24 90 9 10 95
| 3 0 1
I 0 6 2 2 2
Bk Il 8 20 1 1 26
A \Y 15 54 3 7 59
Y, 1 6 0 0 7
Bt 24 90 9 10 95
1~54 4 14 2 2 14
- 6~10%& 11 41 4 7 41
11~154% 2 25 1 0 25
B [8]
164 ~ 7 10 1 1 15
Bt 24 90 8 10 95

4124 T x EBEHE
114 M RATEF X AREA Y, 91 MEKEA T £
I ERAETLHE A, HHh 79.82%; 100 A A 3 fr ik 45
KA RFAERERLH, Fly 87.72%, &8 (K) k&
BEK AR GE A AL T A ¥ 7T R B ZE AR UL A 13-H 16,
K13, 14 85, ANARE (RK) kEF, AARXTLEF
K EM S EHHNE (K) ZEMK (100%) H£%x %
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BN KX (9524% ) . T & (86.36% ) . F & &
(83.33% ) . #ILE (60.00% ) ; # T E 68.89% th fi &
BAEARERIEH, AWML (RK) frAfkeE Ty EH
R B U

K15, 16 £, WAREEANERE, B FIA KM
BT A R R AR T TR, ER A KA
(92.86% ) . VAt AKH#ME (73.91% ) . VA KH#E
(57.14% ) 5 A Fnll A G KA AL By BT A BE K S A0 2 4 8 i R
B, HRAMAEAAE (89.29% ) . VA H KM
(86.96% ) . VA AHME (71.43%) .

100% 7 - — il — —
90% - [~ 1 23
80% 18 | —
70% -
60% - —
50% bo 20 D oA DAV ITIE
40% - £ 5 o1l  @AERCTATIE
30% - 27
20% -
10% -

0% — == = 4
EMNX BHX @rE s FEE S Bit

B13 A& (K) SRR T AV T ZARHR
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Bl
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EMX BHX @rd mitg FEHE
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Mt

O oA B FREIE]
O A A ZERRIEY]

B8 (K) BeACR AL B 3 2 AR I

2
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18

51

Y
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23

91

Hit

O oA BAEVFATIE
O AR BAEVFATIE

A PREAREGE AR T 4 ¥ TIEERFR

8

25

°
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v

2

14

1 0(
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BIK

O oA FAIE ]
O A A EHAED]

EI16 &Gt A FAR BEA AL AL A 2 AR L
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4.1.2.5 HEACE AL N6 2
41251 KFE A #H

114 MRAEF KRR LA T, 29 AN A B ALH A KA
ME E, 11 MK A A REREE, 48 MEARAIAT
Bw A, 28 (K) RESEAKAEE KA E L
RERMNFK T, BEARBEAKFTERUEENLE. PH, BEE
LHENAMIER, MEEEN 1~2 X—K; T HBFEHH
REMEKERRE (X ) REFQIATATRM, 405 FE N
i AH & — K

XTHRET, NARE (K) KFEF, LA E
HEAEMEETNZEMNK (95.24% ) , HAAEILE
(86.67%) . FiLE (68.18%) . B (45.00%) . F
B 5 (33.33%) ; EAFRERFEHEAEALE L&EHE
# L E (100.00% ) , A A EMK (95.24%) . WL &
(90.91%) . BEMKX (80.00%) . FEE (33.33%) ; &
HHE KRB ERELE L EFNZENK (90.48%) ,
Hok @ E (80.00%) . F& & (50.00%) . EMKX
(20.00%) . &£ (18.18%) .

A B A R E, o AT A I ) By A AL
S EVAMRAKIRE (100%) , Hx HIVA 4Kk T A&
(82.61% ) . MA Kk T (71.43% ) . WA A T #
(16.67% ) . 1B K TR (0%) ; KB ERH LA
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B EEHNAVEMEAKTIE (100%) , HxHIVAEK
T4 (95.65%) . MAFEAKTH (89.29%) . MNAfAT
£ (66.67%) . [ A@fEATHE (25.00%) ; £ HEKEAB
My AR B L xEmNZVAEEKIRE (71.43%) , £ X%
HNAEARTHE (65.22%) . MAHEAITRE (53.57%) .
[ Ak TH (25.00%) TAMSEATE (0%) .

R EFTEAE (K) RABAAEEREAXR B AR

¥
R F R TAFARNEE  EARERFE L HEAKFAN
BN X 20 20 19
ELTH X 9 16 4
1T B 39 45 36
Hr X
R L E 15 20 4
FEE 2 2 3
ISSan 85 103 66
I 0 1 1
[ 1 4 0
fE K Il 20 25 15
1A \Y; 57 66 45
V 7 7 5
1t 85 103 66

4.1.2.5.2 BKBALE IS

114 MR EF R EAREAAF, 61 MEKEA TEH
B, HEAERBHENE, o 53.51%; 92 MK R
HER. HEMARBILE, FHA 80.70%; 89 4K E i
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R KL LRRERNZTE, Sl 78.07%, &5 (X)
B AR AAL A A8 B4 FEEARFININE 8,

kX 84RIT, NAEE (X) k&, EXENER. H
FhhGHEAENEAEL SR EFTN ZEMNK
(61.90% ) , Ex A EITLHE (5909% ) . F g &
(50.00% ) . #TH (44.44%) . EHKX (20.00%) ; &
Bk, HEARBIELINBEAELSLEFTNETFE R
(50.00% ) . BT & (22.73%) . #TH (20.00%) . E
MNE (14.29%) . BEFHKX (10.00%) ; LA KZAR K
EHNATENBEAREACELETNETEER (33.33%) .
BN KX (2857% ) . # T £ (24.44% ) . B L &
(18.18%) . EMKX (10.00%) .

MR REAAERE, TEENFE. HEARBHEAN
AR S hmxEmN 2 VAR-KIE (71.43%) , HX%
ANEHEATIRE (56.52%) . MAFEAILE (28.57%) .
MAFATHE (16.67%) . [AEKTHE (0%) ;5 TIFKE.
HEMRGERHHEARELI RGN EVAfAKTRE
(28.57% ) . VA AKITHE (26.09% ) . Atk #
(16.67% ) . MA K THE (3.57% ) . I AftAkIT#
(0.00% ) ; TR AKZARKEMN LT FE WKL b
FEthEVAFEKAKITR (4286% ) . IVA f#ft kT #
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(28.99% ) . MA AT (7.14%) . IBHEATHE (0%) .

IR ATHE (0%)

K8 BEHWAE (K) AEBANMEEKEAEIEFFEKE
Sk

TREWNFR. ERFER.H TRAKZAL
SRFIL HEMREFE SFREIE RAXFHNR

e 3K S
BN X 13 3 6
ELTH X 4 2 2
i T E 20 9 11

Hr [X
i L E 13 5 4
FEE 3 3 2
1t 53 22 25
I 0 0 0
[ 1 1 0
fiE K Il 8 1 2
M A \Y; 39 18 20
V 5 2 3
1t 53 22 25

41253 BAKBALE & G N F 5 EE

114N KA & F AR, 564K B & I 5 &%
HIE#MA, HH49.12%, 35/ KAk 2% 8,
G A 30.70%; 30AMEEAK ALK R R E, 39k
HEMNGEHRATE, F85 (K) REEAMEEKEALE S
o &g B ERFIN X9,
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KO RET, NE2E (X) xF, B4z HEHERE
oA E hmxEmWEEILIE (72.73%) , H KRN EN
X (61.90%) . EX (55.00%) . #TH (33.33%) .
FEE (16.67%) ; RARERELREEFFASRL KR
FHENEREC S EENETFEE (83.33%) . BT E
(66.67%) . EfHIX (45.00%) . EMKX (38.10%) . &
LE (27.27% ) 5 %57 7 5 A A6 3 A R B B K 4L
Bty 2T 8 E (100.00%) . EMIX (80.95% ) . T
B (73.33%) . L& (72.73%) . EfKX (60.00%) ;
HENAEABRAATNEAREC SR RGN ZEMNR
(80.95%) . #ITHE (64.44%) . T E (63.64%) . B
fAX (60.00%) . ‘F&E& (50.00%) .

MBEARIARKE, BA =45 EES &K b
e A kT (7500%) . | A4 Kk IT#
(50.00% ) . WA KT (50.00%) . IVA fit K T #
(40.58% ) . VA K TH# (28.57%) ; B4A&L#EEETH
EFFERAR AL ERERNEREMAE L RENZVAMKT
8 (71.43%) . VA K TAH (59.42%) . T A KITHE
(50.00% ) . MAf KT (50.00% ) . IIAfKITF#
(25.00% ) 5 % % 7| 77 A # S s 4 R B B K B AL b
m A VA AKTHE (100.00% ) . I & # kT #
(100.00% ) . T & Btk T# (75.00%) . IVA @tk THE
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(72.46% ) . WA KT (64.29%) 5 ¥ F A HFH A

MpEACR A S R m e I Ak T4 (83.33%) . VAT

ATAE (71.43%) . MAMEAKTHR (67.86%) . IVEFEK

TH (65.22%) . 12K T (25.00%) .

®9 AE (K) RARAARBAEARE R EHER
&

&l WMeERE K% RHEAF HFA
SRER  HBEHEE HESH KE AR FEAL
"R EEEA BHE SAEH AR

B R 13 4 4 17 17
BT X 11 7 2 12 12
T H 15 7 23 33 29
Hi X
R B L B 16 2 4 16 14
T 1 3 2 6 3
Bt 56 23 35 84 75
| 2 18 1 20 1
I 3 17 0 20 5
At & Il 21 23 1 33 19
o1 4 \Y; 28 34 28 13 45
Vv 2 1 5 1 5
Bt 56 23 35 61 75
4.2 & T RATR R KA R TR
A2 B RARA AR WA 4R

2021-2025 F B FH RATR A AKFTEME R LA 17,
W F 2025 4 F KK BT M v ok 4 R, AL E AR KB K R
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B amEREkeENMNER, KRENERFEE (EERA
KT AAE) (GB5749-2022) itEA#E,

2025 44k KM HE R R AT KR A KA 370 fr, A4 341
, 64% 92.16%, # 2024 4B X L7 5.14 ME S E.
He L 90 Ak, &4 87 i, &K% 96.67%; TEE
86 i kFE, &% 83, &#%F 96.51%; EMX 50 fAkF,
A48 i, 543 96.00%; E X 48 A, 44 46 17,
A% 95.83%; WILE 96 AR, A% TT 1, AKE
80.21%.

2021 4 -2025 F B & W R AT R A K KA K E E
46.81% t#%| 92.16%, E M KX 22.92% %] 96.00%,
B FH X By 36.46% 7+ %] 95.83%, #IT L 32.65% Lk F 3
80.21%, ® L £ & 45.83% F 7 2| 96.67%, F 2 £ ¥
83.14% F # %] 96.51%.
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100.00%

90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
| 20214 20224F 20234F 20244F 20254F
— K| 22.92% 40.63% 46.88% 91.67% 96.00%
— AMX| 36.46% 64.58% 65.63% 91.67% 95.83%
WITE| 32.65% 62.23% 23.94% 72.87% 80.21%
— WILE| 45.83% 45.00% 67.22% 94.44% 96.67%
— FEH| 83.14% 84.88% 87.79% 89.53% 96.51%
PSi 46.81% 60.79% 58.06% 87.02% 92.16%

E17 2021-20254F & # i RAHR A A KR A &

4.2.2 XA EBREFL

KA A KA BT LT E DA, FEEAT.
BB HRA— b F . HEANET. 2021-2025 £, K
WAOALF A BT R RBAAEHAETE, L4 2025 F#
AW arr e B EARE Y RAEASEE S5 % (1.35%) |
A AERBELHE 2% (054% ) . BHE A HHA4AR9 @0
(243% ) ; 25 EFHEAN: Z A F BT 2 7
(1.31%) . = H#Aar 2 % (1.90%) . A8 % HEir 2
7 (0.62%) . [EB AT 2 0 (2.82%) ; BB HERIEFE
FRER N BEMBR 24 (0.54% ) . & m ) #4x 18
(4.86% ) . BB g% ir 2 i (0.54% ) ; = 7 64r



HAREAN: BEEAFAEBE 20 (4.44%) . —E AT AHK
34 (0.92% ) ., 2021-2025 F 4 F A Wl 1 A ¥4 4r 1 0

W%k 10,
%10 2021—20254 4k A A B 3 R A% 35 A7 1 UL
2021 2022 2023 2024 2025 it
A6 48 AR A - 4 - 4 - 4 - 4 - A AW
o S G B B#H B ¢
\ 4 4 # B4 G
¥ %
BRKMHE 12 75 73 73 73 37 36 331
. 2 7% 102 2% w0 Po3s 25 37367
WET Kk F 75 73 73 73 37 22 331
B g 74 57 64 o7 56 5T 24 57 2 5 o 8
w21 75 73 73 73 37 62 331
Y
wres o012 153 73 195 13 a7 13 o 37 02 3
. 75 73 73 73 37 331
gem 1 20 21 B30 2o 22
e 75 73 65 33 15 262
o =¥k 0 20 P2 52 3 2 De 2
7!
FEE  _vmp 0 0 0 o0 o 19 9, 24 5, 10, o3
r 0 1 5
i 59 64 66 67 32 290
W A w5 b
rams o8 20 7 9t o 20 o 8 2 2% 17 7
i 12 13 14 14
A wma N
gz 0 20 2o o 42 712 eis
» 75 73 73 73 37 331
7 o 2 PPs 13 s 73 5 3 233
o 25 75 73 73 73 37 62 331
mwx 2> 10 168 13 126 3 56 1P 18 37 92 3
AR A L 75 73 73 73 37 331
BER > 7 5 7 2y 4 7 0 g 363
Sk — 75 73 73 73 37 331
ww PH 2 219 P2 oo B oo 2 o3}
o ; 75 73 73 73 37 331
ey 6 220 o P o B o 26
75 73 73 73 37 331
4 2 o P PP oo P oo o3 3
BEmRS 75 73 73 73 37 331
o 37 2o P2 Pos 3o 3 57 3
wmn  EER 34 2132 19 62 17 52 0 58 2 45 72 345
for e 59 64 66 66 32 15 289
—RfR 23 7 43 ;0 62 gt 22 g7 3 & 37 g
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4.2.3 B9 HRAN KA AR R
4.2.31 B R ROR KA A A A R L

2021-2025 4, B & W R AR KB K AT E A% d
83.91% t # % 98.65%, KW= A KH A% EX H 90.16% F
7 %] 99.46%, Wk LA E&EFH 70.88% A% 97.57%,

[ 18-KH20 8w, NFARE (K) k&, £8 (XK) &
AhwEesBEHE LAES, BEERABELREEZR KX
(27.08  ER2E), FEELXRBEZR/D (6.98%) ; KRE
MK sh s T4 (0.88 NEAE), HALE (K) K
R AREEREHNE LASEY, BT EERBXERBERK
(16. 154 B4 A), FEELEREERD (2914 ELA) ;
FE(R) HELHAREHELARY, ENXEHE LK
BHEHA (48.08 MER L), FEE EKBERD (8.72 4
B

100.00%
95.00%
90.00%
85.00%
80.00%
75.00%
70.00%

2021 2022 2023 2024 2025
— HIX| 85.42% 84.38% 92.71% 95.83% 96.00%
— B[ 72.92% 93.75% 92.71% 95.83% | 100.00%
ML 85.20% 81.38% 75.53% 94.15% 96.88%
— 58 93.02% 90.70% 94.19% 96.51% | 100.00%
e L 79.17% 83.33% 83.33% 94.44% | 100.00%
AT 83.91% 86.07% 86.34% 95.22% 98.65%

E18 2021-20254 & (K ) RAKAKE K E 4 F R
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100.00%

95.00%

90.00%

85.00%

80.00%

75.00%
2021 2022 2023 2024 2025

— X 96.88% 91.67% 96.88% 98.96% 96.00%
— FHX 93.75% 97.92% 98.96% 95.83% 100.00%
HVLHE 85.20% 83.51% 85.64% 94.68% 100.00%
= L8 83.85% 89.44% 87.22% 95.56% 100.00%
— 5 97.09% 97.67% 98.84% 99.42% 100.00%
- AT 90.16% 91.26% 92.35% 96.72% 99.46%

E19 2021-2020% &£ (X ) R KRAARAMZEFA KE A#KE

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%

2021 2022 2023 2024 2025
—_— X | 47.92% 51.04% 60.42% 95.83% 96.00%
— EX| 82.29% 90.63% 95.83% 96.88% 100.00%

HITE| 50.51% 73.94% 29.79% 84.57% 92.71%
—_— TR 79.17% 85.00% 92.78% 98.89% 100.00%
— FEH| 91.28% 87.79% 95.35% 94.77% 100.00%

. 4T 70.88% 79.10% 73.36% 93.58% 97.57%

B20 202120254 48 (X ) RARAKE EEE AR EL
K 21-F 23 N AR ANEZERE, &KL/ KRN
EAHEABERBE EASS, VARKAELSRR L KiE
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FEmA (43.64 MEHE) , | BEAAE EKEERD (44
B R ) s SHARNEGEKEMAGRAREEHEHE LIt
#H, VEAEAAEeRE EREERK (3636 MNE44) ,
I Al SEAMAE LK EERD (2ME2R) 5 SRAMAE
BAREMEEL A GREHE LSS, VAGERIAK KSR
tEE & A (33314808 ) , 1B SRR EHKIEE &/
(2485 %)

100.00%
95.00%
90.00%
85.00%
80.00%
75.00%
70.00%
65.00%
60.00%
55.00%
50.00%

2021 2022 2023 2024 2025
— | 96.00% 93.42% 93.51% 98.00% 100.00%
— || 94.00% 95.24% 100.00% 93.02% 100.00%
1] 93.22% 99.14% 98.26% 99.15% 98.28%
e\ 78.89% 79.63% 78.53% 93.25% 97.89%
e \/| 56.36% 71.79% 84.62% 94.59% 100.00%

21 202120254 & Bt X HUAR B A AL RATROR A& K B i 7%
Cx ALV
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100.00%

95.00%
90.00%
85.00%
80.00%
75.00%
70.00%
65.00%
60.00%
2021 2022 2023 2024 2025
——1 | 98.00% 97.37% 98.70% 100.00% | 100.00%
—1 | 98.00% 100.00% | 100.00% 97.67% 100.00%
| 96.61% 99.14% 100.00% 99.15% 100.00%
— V| 87.86% 86.68% 86.65% 94.81% 98.95%
— V| 63.64% 79.49% 92.31% 94.59% 100.00%

EI22 2021-20264F A& B A HUAR B A AL R AT RR A K B % A K
B AL

100.00%
95.00%
90.00%
85.00%
80.00%
75.00%
70.00%
65.00%
60.00%
55.00%
50.00%
2021 2022 2023 2024 2025

— | 98.00% 93.42% 94.81% 96.67% 100.00%

— || 74.00% 95.24% 100.00% 90.70% 100.00%

1l 65.25% 94.83% 73.04% 97.44% 98.28%

e V[ 62.53% 67.89% 64.14% 91.69% 96.84%

— \/ 63.64% 69.23% 51.28% 91.89% 90.48%

E123 2021-20254F &k K AAE G K B AR KR K E & B F A
B I
4.2.3.2 B A TR AR KA A o e R AU
2025 FEMAMEREE F T RAE P XA KEAE
& 102 3, £# As, Cr, Mn, Zn, Hg. =& ® %% 6 A X
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W T 0k B By AL 3k Ay 4.5%x 107, 2.0x1073, 3.0x1073,
4.5x10*, 3.5x107°, Fr#fEs P A 1 ANEF XA R
WZAF s, EARNRHEFRESABL (EERAKE
AArE) (GB 5749-2022) MLE R, MFe B F K E 4t
% 11,
PR RILW BAELE R, RABERNGIFNE R fn 5%, I

B E TR AT IR R KRR A A F I BUE S L E12, Ha%%
127 &, 68 (b4 B F3H A AF@EENBAN
8.32x107~2.28x10>E E W, *fi{H#8.32x1077,

BB N FEHFHASAFEREERENE N
8.32x107~2.28x10, W {ifi #8.32x107, Asi# itk Kk
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