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Remote rural captive wells of a northern city, 2021-2023 analysis of
monitoring results of physicochemical and microbiological indexes of water
during abundant and dry periods
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ABSTRACT: Objective To understand the water quality of a remote rural well in a northern city, and to provide
rationalized recommendations for the targeted development of a water quality improvement program. Methods The
water quality of 32 self-provided wells in the area was sampled during the abundant and dry water periods each year
from 2021 to 2023, tested and evaluated in accordance with the Sanitary Standard for Drinking Water (GB/T 5750-2006)
and the Hygiene Standards (GB 5749-2006) for testing and evaluation use SPSS 26.0. Results Show that the 192 water
samples tested,144 are qualified, the pass rate is 75.00%. Dry water period pass rate is 84.38%. Abundant water period
pass rate is 65.63%. Conclusion The water quality pass rate of a remote rural well in a northern city is lower than the
pass rate in the dry season, and the water quality needs to be improved to ensure the safety of drinking water and the
health of rural residents.
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O BT AR L X AR, TERTIX, MR i,
TR IR K TCE AT BUE ™, R K R, kg d
T2 R TR AR R A TR e A 1
FEEAMLEERBILX, T A& IR SL, FRK s
R, T 2021-2023 4EF/KI(7. 8. 9 A)HFIAEAIMIA. 2.
3 A ninEX 32 IR A& IR, AT, T
AEEXFPER K By 2, SRS B, e A s
GV, DARBEREAR I /K 224 ASCIT ] AR K
TAARHE ) (GB 5749-2006) 1 54T £ TR FHZK THAEARHE )
(GB 5749-2022)PAH A 100 H EARFRAEAR ; AT A AR
PHKFRERLER 775 ) (GB/T 5750-2006)P15 BlAT A1k
FHKARUERS IG5 75 ) (GB/T 5750-2023)4IAH S 4G 15T H 4656
TITETCSE IR 22500, A e S5 SR 1 R P 25 5
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1 #MR5FEE

1.1 #RaR

2021-2023 AE AR A (7.8, 9 ) FklizkIs (1,
2.3 ) 4%t 32 R A& AR ARG IR, FRAER 192
1 IKBEAE N BT REIEA T 5381
1.2 NI E

HRAE AR IRTIK AR UE ) (GB 5749-2006) % 7 #4f
PRy TR, Ao B a5 AR E ek (R VM
JE . RANR . AR — ke s bR pHL BEERE
FERUR . ALY, BRRREL . FERME. M. B BE. BR B
PREARhR: A RHRRER . RNMRERAL. WUk . FUEY) .
fill, SR NS BYL R BEWEERR . BORMEEE. KB
B ICH; it 24 TUERAGARbR, 2 A PR R
1.3 MRE R ErRE

IR ARG A B A T KR K bR A 56 % ) (GBY/T
5750-2006); 7K BT E A A € A AR K A RRiE ) (GB
5749-2006), {AEIEK K BARRHE) (GB 5749-2022), H
— TR G B KA B

14 FREEH

BRI 25 RS, AR GB/T 5750-2006 ( ZE 7%
TR KBRERE 30775 ) K B3 BT s A AR OGN 2, A
BEHRE A I — AR ES B ) B (B s ETRE ;. 4 10
DRE SR BEDLAIR 1-2 G3RE LA TP A TRUREI E o
1.5 GitESHh

K] SPSS 26.0 FAFHATEHE - AFIGE T2 504, XA
ARGy . ANFEKIACEARI . Ak . ASRFRC R A P4
PRARRE R Z Y LLBCR R kS, LA p <0.05 FE 22
FRBA S I E X, R H Wilcoxcon Fk Al K 5 Fl
Kruskal-wallis Bk FIG I K IHAEA (HliK 7 FAM0) | 48
{3 TN IX A8 8] () 254K , 5% Cochran-Armitage #4396 5 /345
TR HR 5 4 2 R Bl ] RS A2k, LA p<0.05 Ry 22
SHEGIFE L

2 HERS55HR

2.1 AEFEBEFHKRSMFER
2021-2023 AEXFHEHUAY 32 AR [ 4 H AR A KA THEAE
UCHIREREI , FEASIN B 192 Bk BErh, A TR RREE A4 A
144 4y, BHEEK 75.00% , Hrp 2021 EEHE AN 78.13% .
2022 AEAARHA 75.00% ., 2023 AEAHE RNy 71.88%, 25
TGt L (2=0.667, p>0.05) . VEANEHRILE 1,
Fz 1 2021-2023 FHABEHKFEAENFR

Table 1 Water quality testing of samples artesian well, from 2021 to

2023
FFiE] K # AR At&E (%)
2021 4F 64 50 78.13
2022 4 64 48 75.00
2023 4% 64 46 71.88
B 192 144 75.00

2.2 2021-2023 FEZTIEIREMAIFR

Xt 192 4y [ 4 HOKEE 26 TSR TR, 45 12 TiFshs
PRI DL, B MR 84.38% , KIBiRAr
G 90.10% fiHERER( LA N 31 )91.15% G KT 91.66%
AR ET W4 92.19%, (G)F 92.71% ., HAEEE (LA CaCOsit)
94.79% . pH 96.35% . W ABMREEA 96.88% . & A (LANIT)
96.88% . 4%k 99.48% . SN 99.48%., VEIhJE (A% A%
PEANEAR L3R 2,
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F2 2021-2023 FHEAREEH 26 TUEREN &R

Table 2 Sample artesian well 26 indicator test pass rates, form 2021 to 2023

Eist7y 2021-2023 FEEHFE (%) 2021-2023 FEHKIIEHER (%) 2021-2023 FFKWIEHFE (%)
R (s 57 ) 92.71 95.84 89.53
T (R B B ) /ANTU 84.38 94.79 75.00
RIS 99.48 100.00 98.96
PRIAR AT L4 92.19 96.88 87.50
pH 96.35 97.92 94.79
RBEREE (LA CaCOsit) 94.79 92.71 96.88
FEHE = (CODw i, LL O2it) 100.00 100.00 100.00
A 100.00 100.00 100.00
iivEaN 100.00 100.00 100.00
LIS (LIZEEHT) 100.00 100.00 100.00
&l 100.00 100.00 100.00
g 100.00 100.00 100.00
B 100.00 100.00 100.00
LS 99.48 100.00 98.96
AR (LUNi) 96.88 98.96 94.79
fiffREs (LANTTH) 91.15 96.88 85.42

2.3 FKHR. #KEABE&HKRERL

X} 2021-2023 AEAR K BRI FIK A A4 R T LA, A
KM KFE 96 1, A4% 81 1y, AR 84.38%; F
IR KRR 96 17, A8 63 17, AR N 65.63%, 2%
SAEGIEE X (2 =9.000, p<0.05),
2.4 FOKEA. RoKEIE &R EIEBEROK R R
gt

2021-2023 4E M FAK AR K B & - E MR TEIR &
RN 88.54%, F/KIIN 70.83%, ERAGIFE
(P =9.299, p<0.05); —MAFTEIRGHEAA KA
92.71%, FIKIWHN 88.54%, 2EFIH1E L (2 =0.981,
p>0.05); BEFIEIR G R 96.88%, FAKIWA
88.54%, ZFAGIAE (P =4.931, p<0.05); WAV
FRE R A KR 93.75%, FKIH 80.21%, ZRAGIT
N (P=7.772, p<0.05), PEAN%RELE 3,

25 FKER FKEARBUHRIRGENR
2021-2023 4F /KBRS K 1 B A& A Y 26 T4

B, KA O TR AR BUEARTE O, G635 3k B
B (L CaCOs it ) 92.71%., VR 94.79% . AR 95.84% .
SR TERE 96.88% . Klp¥hs [N 96.88% . PR T WL
96.88% . HEREL (LIN 1) 96.88%. pH 97.92%. @& (LA
Nit) 98.96%; F/KWIA 12 THgbril ARG OL, 4000
VEME 75.00% KR A [CTA 83.33% KA AR 86.46%
fifERER( LA N 11 )85.42% . AR T WLAY) 87.50% . (4.3 89.58% .
TAEIRER A 93.75% . &R (AN it) 94.79%. pH 94.79%.
RUBERE (LA CaCOs 3T ) 96.88% . 4k 98.96% . BLANIE 98.96%,
AR IR K LU, V(2 = 14.663) . AR AT L
Y12 = 5.858) . WLAH AR ER A (Fisher=2.377) . K ¥ (2
=6.818), RIpRA KR =9.87)ZF A G =L, p
<0.05, £ Cochran-Armitage BRI/ HT, KHAIFEHR
AP R BEAE O B I T, 22 A gt L (Z=2.36,
p<0.05) . ¥AEMY 43, 4 Kruskal-wallis % F1 A 56 2 #r
2021-2023 4F £5 4F 1] 1) 26 AR b5 22 5 A g3t 2 X
(*=34.76, p<0.05), FEANEHEWLE 2.
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Table 3 Detection of water quality indicators of sensory properties, general chemical indicators, toxicological indicators and microbiological

indicators during the period of abundant and depleted water in sample tap wells from 2021 to 2023

P i) i BRI — Bk bR BEHME AR AR bR
202120234 ML At SR (%) A ABER (%) B AHER (%) A AR (%)
ik 96 85 88.54 89 92.71 93 96.88 90 93.75
FIKH 96 68 70.83 85 88.54 85 88.54 77 80.21
J=San 192 153 79.69 174 90.63 178 92.71 167 86.98

3 W54t
31 BEHAKRREM

FEREIY 192 6y & H AR AKKEE R, I8 FRES A6
() 144 1y, BHEERN 75.00%, i 2017-2018 4EJL 5T & FH
XTTBUK A6 99.89%, A& BT AR FIb 50T s B IX 77
BE SRR G RE, KB T ARk, Hrhai iy v
AN TE S B ICEBIA, AR ACRIR B bR, TS
SRR —E IR, TT ARSI IS A 1 KA
R, B BIREEALEC, I BIKESZRIMNR SN
HT5 G, AR AR TG B . FRAE B . A LI 2%
HROK L AR AR, ISRZ 85, SIEE A K
FRRSRBE R R, B &G R,
3.2 FEBREBEZMER

FERIIN Y 26 Witgbr, AWM RIHRAICE .
A (LINTE) © BRWERE. WIRFT WY, (FE, B
fE (DL CaCOs 3t ) | WffMERA . @A (LINit) | A
PRAE 12 TURHR ARG OL, LA BRI E =S
T AMRIREE L AR ETRER A L (1) AR
XF A IR BT . 2021-2023 AF = AR ARG KA 4 R
84.38%. FKWIAHEARN 65.63%, FKIMEAGHE R
IRFHKII AR, TR T AR B R ZE RN K SRl I /K 1
R KRR, HLIRRTD | Al S5 YL s 25 ) ki 7K ol
TBHEAKIE T, SEU R KBS Y, WK, R
BERGE, R AR S A KR AT, ke AT il AR
FEFAM AR T KI SRR FE 0, (2) £
TR, AR, DO AE &S 4, REGREHT
AR AHERE . K8 5 & WFRE . AR I BT 5 2 7K VR 0 A5
SRR F A PR R RS . DRI ERAE, IR Ak v i

AT SRR VR K HE BTG BT B S R
IKIIRMERGE, BEMZIKT, (3) V5945 AIZKIR B 2
o HFRER A (NOs-N)YJE 2 AUA LY AL 43 i 1) s 2 I )
AR ER R A & U ML T 4L, B R ER i
iy R PR BT, AR KB U AR ER A(NOs-N) &
bR, ZA(NH:-N), TAERER A (NO-N) & 2= 14 A Hibr,
UL A Y O AR B], HETC BT A%, J)5MEmR
AW SR ARG RACR BRI SRR ER A A 6%
TARTHOKIFIZBI, (4) #FTR s Ko FACR SRR . M
ARk LE, WK A RORE ARG R bR Ry SBERE (L CaCOs
), AHERN 92.71%, BB EEERIENER T A TG Yei
/K A RS L, At X ) s St KOS & PR
AU

4 Z5RIE

Fie IRt R AR BN g it 80% B #E-5 1R HIZK
AHIG, MITEX 80%EMi T, A 90% LA T2 P A S i Ak
VbR R, WL, I BIGTE. WU, TSR
s 4T LAE S IR I RAS 4 o B &I IKOK B 2 32 3150 5t
PG AR5, JC ARSI K BT I, AR iR
KA RS B AR EK ., A HRER T TR LA U B T B, o
LHRAEP I A 01, s WIF BRI, Insm e didr, sk
FHEDAEGAR, X E SO G e, SRR, AL
TIH BRI , IR BTAG I AT, K i BRK rh S el e )
HZ . Tk, JUHEMZE, Rk, KA, WA
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