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Trends of drinking water quality in rural areas of Dalian from 2014 to 2018 XU Zhenjie, ZHANG
Hongxuan, LI Chengcheng (Dalian Municipal Center for Disease Control and Prevention, Dalian,
Liaoning 116035, China)

Abstract:

[Background] With the improvement of rural living environment, drinking water safety has
become a hot issue of public concern.

[Objective] Through monitoring the drinking water quality in rural areas of Dalian in recent
years, this study analyzes the trend of drinking water quality and provides scientific evidence to
improve the quality of rural drinking water.

[Methods] From 2014 to 2018, 33 indicators of drinking water quality from 425 rural water
plants in Dalian were monitored, twice a year, once in dry season and once in wet season. A total
of 1700 water samples were collected, including one finished water sample and one tap water
sample in dry season and wet season respectively.

[Results] Of the 425 water plants monitored, the qualified rate was 68.47%; of the 1700 water
samples tested, the qualified rate was 72.12%. The difference of qualified rate among water
samples tested in different years was statistically significant (P<0.001). The qualified rate in 2015
was lower than that in 2014, and increased since 2015. The qualified rate in wet season (67.18%)
was significantly lower than that in dry season (77.06%)(P <0.001). There was no significant
difference in the qualified rate of water samples from finished water and tap water (P>0.05).
The qualified rate of water samples from shallow wells (77.56%) was higher than that from other
water sources (P=0.010). The effect of conventional water treatment was the best (qualifred rate,
90.38%; P<0.001). Total coli form (85.12%), nitrate (90.00%), total number of colonies (93.12%),
visible substances (98.18%), turbidity (98.47%), and chloride (98.94%) were the indicators with
lower qualified rates.

[Conclusion] Some achievements have been made in water improvement in rural areas of Dalian
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as the qualified rate of water samples is increasing. Besides, microbes and nitrate are the main indicators showing low qualified rates of

drinking water in rural areas.
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Table 1 Basic information of total and monitored water plants in rural areas of Dalian from 2014 to 2018

2014 2015 2016 2017 2018 ait

B 3 3 5 N N N
7= Y S T T Sl T S T T S T T Sl U Y S
KRR R 356 47  13.20 364 54 1484 363 39 10.74 341 44 12.90 336 45 1339 1760 229 13.01
FK 95 6 6.32 114 7 6.14 256 10 391 254 9 3.54 154 4 2.60 873 36 4.12

EH 162 15 9.26 166 17 10.24 188 21 11.17 185 29 15.68 201 35 17.41 902 117 12.97

IKE 17 7 4118 18 6 3333 15 7 46.67 13 10 76.92 16 13 81.25 79 43 54.43

JaE 0 0 0.00 0 0 0.00 3 0 0.00 3 0 0.00 15 0 0.00 21 0 0.00

HIKITZ B E 10 4 40.00 10 4 40.00 12 B 25.00 8 7 87.50 11 8 7273 51 26 50.98
=S 138 18  13.04 139 21 1511 138 19 13.77 129 28 2171 375 89 23.73 919 175 19.04

ESSED 482 53  11.00 513 59 11.50 675 55 8.15 659 57 8.65 336 0 0.00 2665 224 8.41

&ait 630 75  11.90 662 84  12.69 825 77 9.33 796 92 11.56 722 97 1343 3635 425 11.69
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Table 2 Qualification of water samples from water plants in rural

areas of Dalian from 2014 to 2018

THITEENX (P>0.05), ER K3,

&3 20142018 FAENH R BEMAK ™ FRBSHIR

s K kg REREIBLIKEESBIER

g AR ARZ/% BB SREE S8E/% Table 3 Qualification of water samples of selected sampling time

2014 75 54 72.00 300 218 72.67 and sampling sites from water plants in rural areas of Dalian from
2014 to 2018
2015 84 49 58.33 336 215 63.80
mE ¥ WK ARBE ARE/M% X P

2016 77 52 67.53 308 216 70.13 e rTT——— 50 55 77.06 2064 <0.001
2017 92 60 65.22 368 243 66.03 =k 220 = 6718
2018 97 76 78.35 388 334 86.08 SRREERGL HTK 850 630 74.12 3.38 0.066
&1t 425 291 68.47 1700 1226 72.12 RAHK 850 596 70.12
X 9.30 56.60
; o 0001 2.4 FEKELRRFRKDESRSIERE

2.3 FEREARARREBMAKIESEE.

K HA. FEKHEB K & 18 FE 5 5l 79 77.06%-
67.18%, ERABLHITFEN (P<0.001) ; HI K. K
EIKZ KM EESIEE DN 74.12%. 70.12%, =R

LA FITFRT, A USHARKIREREKEE
EREERERITFEENX (P<0.05) ; BK S8
BREHITFREN (P>0.05), REIMEANAIK &
KIFEEERR, ZRIEHRITFEN (39 P<0.001)
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Table 4 Qualification of water samples by water sources and by water treatment methods

K K[~
me D > - 5
[EFE aisE AEE/% X P KITER  MIRREL /% BRI B8 /% X P
MRER  RHF 916 633 69.10 11.31 0.010 229 53.88 147 64.19 5.12 0.163
BH 468 363 77.56 117 27.53 89 76.07
sk 144 103 71.53 36 8.47 25 69.44
IKEE 172 127 73.84 43 10.12 30 69.77
KAMIBAR EAbE 104 9 90.38 64.72 <0.001 26 6.12 23 88.46 24.86 <0.001
o F- 700 557 79.57 175 41.18 138 78.86
SRabe 896 575 64.17 224 52.70 130 58.04
At 1700 1226 72.12 425 100.00 291 68.47
H—Z DM ARACRERENKLIESKEN FEX (5P<0.05) ; KEMRH. FFH. RAKBIKE
BIRIER (R5). £IRKITFERE, JUBEARRK  S18E, VES > KES. KEAKENKESIEE,
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Table 5 Qualification of water samples by water sources and by water treatment methods from water plants in rural areas of Dalian from

2014 to 2018
. A E WEE b :

PR Tupm smm amEm EEm AEM aREx EEm AEm aeEm g

FH 0 0 — 432 352 81.48 484 281 58.06 58.10 <0.001
EH 0 0 = 196 162 82.65 272 201 73.90 5.02 0.025
Rk 0 0 — 16 16 100.00 128 87 67.97 7.17 0.007
IKE 104 94 90.38 56 27 48.21 12 6 50.00 35.48 <0.001
&it 104 94 90.38 700 557 79.57 896 575 64.17 64.72 <0.001
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Table 6 Selected water quality indicators of water samples from water plants in rural areas of Dalian from 2014 to 2018

e BAREER [EpdS BHEREL R4y EIRE RSBk
an " % % 5

B8R ARE/% ARE ARE/%  BRER ARER/% AR BRE/M% ARE ARE/% AR ARE/%
2014 300 264 88.00 279 93.00 269 89.67 300 100.00 299 99.67 296 98.67
2015 336 262 78.98 290 86.31 298 88.69 336 100.00 325 96.73 331 98.51
2016 308 246 79.87 288 93.51 281 91.23 306 99.35 303 98.38 300 97.40
2017 368 296 80.43 343 93.21 320 86.96 362 98.37 361 98.10 359 97.55
2018 388 379 97.68 383 98.71 362 93.30 378 97.42 386 99.48 383 98.71
Ait 1700 1447 85.12 1583 93.12 1530 90.00 1682 98.94 1674 98.47 1669 98.18
)(Z 76.90 43.33 9.68 3.85 12.65 3.06
P <0.001 <0.001 0.046 0.146 0.013 0.548
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AR B RARREKRIIK GIEE KEEE

TR AREHERES TEMARK. KZEHAZLL
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Z—o RHIKEA LU B B ZRK R PEIK A E, BT
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FIKGIEASXENERER, EMLIERRRIEE,
ZHAMBEERIKESIEEIX 90.38%, NREKLIES
o RATHIKHEKEWEN, FAKE, FHRERHE
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AR K MEY 33 TS AR AR LA 4 tn AN iR ER 25
EMMEREBINNE, 5T MNHIREN RS EZIRE
KEL—HY, XE5HSREREX/FAEXRK, B
KAREESRIRESS, RZZ AR, HEREATE
A, EEBEAREIIE X, HWREESRENYET
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MADE 5. HEREXN AMFENEERMEEARARER G
oL REEREE, ISR EHMAEHmE", R
THALIEHIBANSHEREY 11.3~22.6 mg-LTBYIK, A]
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YL RIBIIEE R R A B BUE M, IMNERBH
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BORHBUS R A EMERNMRZERMES X
ZORMAR A, R ERLKER. FAKEAN S EH T
EER, 20142018 FHNEEMHLLLEELREHE
Ty, IRREBESERNENTUMETL, S8R
NRBTE. BINBIRERK EfHMEIK T ZHELK
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