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TOM TAT

Muc tiéu: M6 ta thuc trang nguén nuéc va chét lvong nuée dung cho muc dich &n ubng, sinh hoat tai céac
don vi B6 déi Bién phong, trén dia ban tinh Lang Son.

BéiNtu’g’ng v:é\ phwong phap: Nghién ctru mé ta cét ngang, danh gia thuc trang nguén nuwoc; tinh trang 6
nhiém mét sé yéu to li, hda hoc, vi sinh véat trong 148 mau nwoc, tor 77,ngu6n nwoc an udng, sinh hoat tai
67 don vi Bo doi Bién phong, trén dja ban tinh Lang Son, ttr thang 4 dén thang 6/2024.

Két qua: C6 43/67 don vj (64,2%) str dung nguén nuéc khe~su6i dé &n ubng, sinh hoat; 8/67 don vi (11,9%)
co hé thQng loc tho trwwére khi duwa vao sinh hoat. 49/148 méu nwérc (33,1%) co6 cac chj tiéu xét nghi_ém dat
tiéu chuan nuwoc sach (theo QCVN 01-1:2018/BYT). Nguon nwéc nghién ctu cha yéu bi 6 nhiem vi sinh
vat (64,9% mau nhiém coliforms va 36,5% nhiém E. Coli). Ti Ié mau nwéc 6 nhiém céac hop ché~t chtra nito
& mdre thap (amoni: 0,7%; nitrit: 4,7%,; pecmanganat: 5,4%). Khong phat hién tinh trang 6 nhiém kim loai
néng (chi, thay ngén, asen, cadimi) trong nguén nwéc an ubdng, sinh hoat tai cac don vi nghién ctru.

Tw khoa: Nuwdc an uéng, nwéc sach, bién phong.

ABSTRACT

Objectives: Describe the status of water sources and water quality used for drinking and domestic
consumption purposes at Border Stations in Lang Son province.

Subjects and methods: Cross-sectional descriptive study, assessing the current status of water sources;
pollution status of some physical, chemical, and microbiological factors in 148 water samples, from 77
drinking and domestic water sources at 67 Border Guard units, in Lang Son province, from April 2024 to
June 2024.

Results: 43/67 units (64.2%) use stream water for drinking and domestic consumption purposes; 8/67 units
(11.9%) have a rough filtration system before putting it into operation. 49/148 water samples (33.1%) have
test indicators that meet clean water standards (according to QCVN 01-1:2018/BYT). The studied water
sources are mainly contaminated with microorganisms (64.9% of samples are contaminated with coliforms
and 36.5% are contaminated with E. Coli). The percentage of water samples contaminated with nitrogen
compounds is low (ammonium: 0.7%; nitrite: 4.7%, permanganate: 5.4%). No heavy metal pollution (lead,
mercury, arsenic, cadmium) was detected in drinking and daily activities at the studied units.
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Vién Y hoc dw phong Quén doi.

1. DAT VAN BE

Nw&c sach ¢6 y nghia rat Ién dbi vai stre khoe,
ddi séng sinh hoat ctia con ngudi. S dung ngudn
nuwéc khdng bao ddm vé sinh sé dan dén nguy co
gay ra nhiéu dich bénh, nhw cac bénh duéng tiéu
hoa, bénh da liéu, bénh phu khoa, tham chi la cac
bénh li ac tinh do phoi nhiém v&i kim loai ndng, cac
hop chét gay ung thw. Té chirc Y té thé gidi wéc
tinh, viéc thiéu kha nang tiép can ngudn nwéc sach
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c6 thé chiém 7% tdng ganh nang bénh tat va 19%
ti 1& tir vong & tré em mdi ndm trén toan thé gisi [6].

Cai thién chét lwong cap nwéc da dwoc chon
l& muc tiéu wu tién hang dau clha cac bién phap y
té cong cong, nham bao dadm sirc khde clia ngudi
s dung [9]. Tuy nhién, anh huwéng cta bién dbi
khi hau va tinh trang & nhiém méi trwéng ngay
cang gia tang, nhiéu khu vuc trén thé gidi dang
phai d6i mat véi tinh trang khan hiém ngudn nwéc
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sach, nhét la cac vung mién nui, hai dao... Nghién
ctru cia Pham Van Ban va cong sir nam 2019 cho
thay, ti 1& dan sb mién nui phia B4c nwéc ta duwoc
cap nwdc sach (theo QCVN 02:2009/BYT) chiém
36,6% tong sb dan. Ngubn nwéc dwoc st dung tai
khu vic nay chid yéu 1a nwéc giéng khoan, nuéc
muwa, nwéc mat lay tir ao, hd, séng, subi [2]. Theo
két qua nghién ctru cia Nguy&n Hoéng Trudng va
céng sw nam 2020, tai khu vwc mién nui phia Bac
nwéc ta, cac mé hinh khai thac nwédc giéng dao va
giéng khoan hoat déng tét chiém trén 70%; cac mo
hinh khai thac nwéc hang déng va nwéc mwa hoat
dong tbt chiém 25-40%, sb con lai la cac cong trinh
kém hiéu qua, hw hdng [5].

Do d&c thu nhiém vy, cac don, tram, chét lwc lwong
B6 doi Bién phong cac tinh mién nui phia Bac thudng
trién khai & khu Ve rieng nui, gap khoé khan trong
viéc tiép can cac nguon nwoc sach. Cho dén nay, cac
nghién ctru danh gia vé thuc trang cip nwéc va chat
lwgng nwée phuc vy an uéng, sinh hoat tai cac don
vi (BV) nay con it. Dan dén viéc trién khai xay dwng
céac ké hoach bao ddm hau can, cung cap nwéc sach
cho cac BV néu trén chwa nhiéu dir liéu khoa hoc
chuyén sau dé tham khao, can ctr. Viéc nghién ctru
vé thye trang ngudn nwéc cung cap, danh gia chét
lwong nwdc st dung cho &n udng, sinh hoat tai cac
BV, lam can ctr khoa hoc cho nhing giai phap cung
cap, cai thién chat lwong cac ngudn nuwéc 1a rat can
thiét va cd y nghia thyc tién.

Chung t6i tién hanh nghién clru nay nham moé
tad thwe trang ngudn nwéc va chét lwong nwéc
dung cho muc dich &n udng, sinh hoat tai cac BV
B6 d6i Bién phong, trén dja ban tinh Lang Son.

2. DOl TUQONG, PHUONG PHAP NGHIEN CUU
2.1. B6i twong nghién ciru

77 nguén nuwéc (voi 148 mau nwdc) st dung
dé &n udng, sinh hoat tai 67 BV Bd ddi Bién phong
(gom 12 don, 29 tram, 26 chot), trén dia ban tinh
Lang Son, tr thang 4 dén thang 6/2024.

2.2. Phwong phap nghién ctru

- Thiét ké nghién ctru: mé ta cét ngang.

- Céach chon mau, ¢c& mau: chon mau toan bd.
Lwa chon tat ca cac BV Bo doi Bién phong (67 don,
tram, chét) nhém nghién ctu da tiép can, voi 77
nguon nwéc st dung cho muc dich an uong smh
hoat thwong xuyén. Khong Iwa chon cac nguon
nwédce st dung voi vai tro phu (:cuc'yi qéy, vé siljh
doanh trai) tai BV nghién ctru. MOi ngudn nuwoéc lay
1 mau nudc truedce khi x@ |i va 1 mau nwéc sau xi
li (néu cod). Thuc té, mot s6 BV Xt dung nwéc chwa
qua xr ly dé an uong, sinh hoat. Do vay, voi 77
nguon nwéc dwgc khao sat, nhdm nghién ctru thu
thap dwoc 148 mau.
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- Phwong phép lay mau va bdo quén mau:

+ LAy mau: theo TCVN 6663-1:2011 (muc
hwéng dan thiét ké chwong trinh 1dy mau va ki
thuat 4y mau) [1]. Mau dwoc lay vao chai nhya tiét
trung PP, thé tich mau: 1.000 ml.

+ B&o quan mau: theo TCVN 6663-3:2016 (muc
bao quan va x& li mau nwéc). Mau duoc bao quan
trong thung bao 6n 2-8°C. Sau khi xét nghiém cac
chi tiéu vi sinh vat, hiru co, mau dwoc axit hoa
béng HNO, hoac HCI dé xét nghiém 4 chi tiéu kim
loai nang (chi, thdy ngan, asen, cadimi).

- Cac chi tiéu nghién ctru va phwong phap phan
tich dwgc mod ta & bang 1:

Bang 1. Cac chi tiéu, phwong phap xét nghiém

Chi tiéu danh gia | Phwong phap xét nghiém

Do duc SMEWW 2130.B:2017
Pecmanganat TCVN 6186:1996
Amoni NH _+ TCVN 6179-1:1996
Nitrit NO_- TCVN 6178:1996

Chi SMEWW 3113:2017

Thay ngan SMEWW 3112B:2017
Asen SMEWW 3114 B:2017
Cadimi SMEWW 3113:2017
Coliform TCVN 6187-2:1996
E. coli TCVN 6187-2:1996

- Panh gia két qua xét nghiém ngudn nwéc &n
udng, sinh hoat theo QCVN 01-1:2018/BYT vé chét
lwong nwéc sach str dung cho muc dich &n ubng,
sinh hoat.

- Xt li sb lieu: Sé liéu dwoc 1am sach, x( |i bang
phan mém Excel 2010 va SPSS 20.0.

- Van dé dao dirc nghién clru: dé cwong nghién
ctu dwoc Hoi ddng Khoa hoc Vién Y hoc dw phong
Quan doi va chi huy cac don vi nghién ctru chap
thuan. Moi théng tin thu dwoc chi nham phuc vu
muc dich nghién ctru.

3. KET QUA NGHIEN clrU

3.1. Thwc trang ngudn nwéc tai khu vwe
nghién clru

Ba"mg 2. Thwe trang ngudn nwéc str dung an
uong, sinh hoat tai cac bV

Nguén Pon | Tram | Chét | Téng
nwéc (n=12)|(n=29) | (n=26) | (n =67)

NU”('J’C khe 7 14 22 43
subi (58,3%) | (48,3%) | (84,6%) | (64.2%)

Giéng 5 8 2 15
khoan (41,7%) | (27,6%) | (7,7%) | (22,4%)
63
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Nguén Pon | Tram | Chét | Téng
nwéc (n=12) | (n=29) | (n=26) | (n =67)
Giéng dao ! . ! S
9 (8,3%) |(10,3%)| (3,8%) | (7,5%)
Nwéc ma € < ! 12
Y (25,0%)| 27,6%) | (3,8%) |(17,9%)
Ngudn khéac 1 0 1 2
(song,mua...) | (8,3%) (3,8%) | (3,0%)

Tai 67 BV nghién clru, ti 1€ I&n cac BV s dung
ngudn nuéc dé an udng, sinh hoat tr ngudn nuéc
khe, subi (64,2%) va ngudn nuwéc giéng khoan
(22,4%); sb it BV dwoc st dung ngudn nuwéc may
(17,9%); con lai la s& dung ngudn nuwéc giéng dao
(7,5%) hodc ngudn nuéc khac (3,0%).

Bang 3. Thwc trang xt li nguén nwéc trwéc khi
dwa vao str dung tai cac bV

Nguén Pon | Tram | Chét | Téng
nwée | (n=12)|(n=29)|(n =26)|(n=67)
Khong x li L < < i
9 (8,3%) | (17,2%) | (19,2%) | (16,4%)
] 4 4 8
Locthd 1 ag 30y [(13.8%) | O | (11,9%)
11 24 21 56
Loc RO 1191,79%) | (82,8%) | (80,8%) | (83.6%)

C6 56/67 BV (83,6%) nghién clru str dung may
loc RO dé xt |i nwdc trwde khi dwa vao &n uéng;
8/67 BV (11,9%) thwc hién loc tho truwdc khi st
dung va 11/67 BV (16,4%) khong x |i ngudn nuéc
trwée khi dwa vao &n udng, sinh hoat.

3.2. Thwe trang 6 nhiém mét s6 yéu té li, hoa, vi

sinh vat trong nguén nwéc an uéng, sinh hoat

Ly, hoa hoe
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mKhong dat W Dat

Biéu d6 1. Panh gia chi tiéu li, héa cac mau nuoc.

Thu thap, danh gia 148 mau nwdéc tai 77 ngudn
nwéc & 67 BV, théy 49 méau dat quy chuén, chiém
ti 1& 33,1%; 99 mau khong dat quy chuan, chiém ti
1€ 66,9%. Trong do, ngudn nwéc giéng dao co tilé
6 nhiém cac yéu t6 li, héa cao nhét (62,5%); ngudn
nwéc may co ti 1é 6 nhiém thap nhat (14,8%).

Vi sinh vét

90.0%
80.0% 75.0%
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BKhéng dat mDat

Biéu db 2. Panh gia chi tiéu vi sinh vét
céac méu nuéc.
Ngudn nuwéc khe, subi va giéng dao cé muirc
ddé 6 nhiém coliforms va E.coli cao hon so véi cac
ngudn khéc, vai ti 1& 1an lwot 1a 77,8% va 75,0%.

Bang 4. Ham lwong trung binh mét sé chi tiéu li, héa trong mau nwéc an uéng, sinh hoat (n = 148)

Théng s6 X £SD Min Max QCVN 01-1:2018/BYT

Do duc (NTU) 1,39+ 1,25 0,05 38,3 <20

Amoni (mg/l) 0,048 + 0,032 0,006 0,325 <0,3

Nitrit (mg/1) 0,009 + 0,009 0,003 0,890 <0,05
Pecmanganat (mg/l) 0,74 £ 0,67 0,20 410 <20

Chi (mg/l) - < 0,002 0,003 < 0,01

Thay ngan (mg/l) - < 0,0006 < 0,0006 < 0,001

Asen (mg/l) - < 0,002 0,004 <0,01

Cadimi (mg/l) - < 0,0006 < 0,0006 < 0,003
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Biéu d6 3. Banh giéd mét sé chi tiéu cu thé trén cac méu nuéc.
Bang 4 va biéu do 3 cho thay, cac mau nudc an uong, sinh hoat tai cac BV nghién cru chli yéu 6 nhiém
vi sinh vat (coliforms’vé E. coli) voi ti 1é l1an lwot 1a 64,9% va 36,5%. Ti Ié mau nwéc 6 nhiém ca’~c hop chat
chtra nito & mirc thap (amoni: 0,7%; nitrit: 4,7%; pecmanganat: 5,4%). Chwa phat hién 6 nhiem kim loai
nang (chi, thay ngan, asen, cadimi) trong cac mau nwéc an uong, sinh hoat.
Bang 5. So sanh néng doé trung binh mét sé chi tiéu cac mau trwéc va sau xi li

Théng sb Chwa loc! Loc thé? Loc RO® p
Do duc (NTU) 1,80 + 1,28 1,37 £ 0,85 0,80 £ 0,59 P,,<0,05; p,,<0,05
Amoni (mg/l) 0,060 + 0,039 0,046 £ 0,012 0,034 £ 0,017 p,,<0,05 p,,<0,05
Nitrit (mg/I) 0,029 + 0,106 0,143 £ 0,186 0,005 + 0,004 p,, < 0,05
Pecmanganat (mg/l) | 0,90 0,76 113£0,72 | 0,049£0,041 | p, <005 p,, <005

Mau nwée qua loc RO ¢6 ham lwgng trung binh
cla cac chi tiéu li, hda thap hon c6 y nghia théng
ké so v&i cac mau nwédc chwa qua loc va qua loc
thé, v&i p < 0,05.

4. BAN LUAN

Tai cac BV nghién ctru, c6 43/67 BV (64,2%) st
dung ngudn nwéc khe sudi dé &n ubng, sinh hoat;
12/67 BV (17,9%) tiép can dwoc véi ngudn nuwdc
may tir cac co s& cap nudc tap trung. Ti lé nay
twong dwong véi bdo cao ctia TS chirc Ngan hang
thé gi¢i nam 2018 (khoang 15,3% hd dan khu virc
trung du va mién nui phla Béc nudc ta duoc tiép
can véi ngudn nwéc cap qua dwdng 6ng) [7]. Theo
Chuwong trinh muc tiéu Nwdc sach va vé sinh moi
trwdng ndng thén Quéc gia, i 1é ngwdi dan ty khai
thac nwéc dung cho sinh hoat va an ubng la 13,5%.
Nhuw vay, ti 1&é st dung nwéc ngam, nwéc khe subi
tw khai thac trong cac bV B6 doi Bién phong cao
hon dang ké so véi khu vire ndng thén Viét Nam.

Bén canh do, i 1& st dung nwédc khe subi & cac
chét (84,6%) cao hon so v&i tai cac don (58,3%),
tram (48,3%). Sw khac nhau nay do dac diém dong
quan: cac chét bién phong thudng trién khai gan
dwong bién gidi, xa khu dan cw, nén kho tiép can
ngudn cap nwéc tap trung hon so véi ddn va tram
bién phong. Cac don bién phong cé ti 1& st dung
ngudn nwéc giéng khoan cao hon so véi cac tram,
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chét (41,7% so v&i 27,6% va 7,7%) do dwoc dau tw
co ban hon vé co s& vat chat.

C6 83,6% DV nghién ctru da cé may loc RO dé
X li nwéce trvde khi dwa vao st dung. Tuy nhién,
lwong nwéc qua xt |i chi di cung cap cho muc dich
&n ubng. 11,9% DV cé hé théng loc tho (cat da, sdi)
dé xt li nwére trwde khi dwa vao &n ubng, sinh hoat.
Két qua nay thap hon so véi nghién clru cla Lé
Thi Thanh Hwong va cong sy nam 2019 (khoang
17,7% ho dan khu vue trung du va mién nui phia
Béc s dung nwéc an ubng, sinh hoat da qua xu
If) va thdp hon so véi két qua nghién ctu ctia Bui
Huy Tung tai x4 Chuyén Ngoai, tinh Ha Nam (100%
nwéc giéng khoan clia cac hd gia dinh loc thé khi
dwa vao bé chra) [8].

Xét nghiém 148 mau nuéc cho thdy, ¢ 33,1%
mau dat cac tiéu chudn nwéc sach (theo QCVN
01-1:2018); 66,9% mau c6 & nhiém cac yéu tb i,
hdéa hoc va vi sinh vat. Ti I1é str dung nwéc dat tiéu
chuén vé sinh & cac BV nghién ctvu thap hon so voi
ti 1é nay & dan cuw néng thén cung khu vye (58,9%
st dung nwéc sach dap tng tiéu chudn cta Bo Y
té) [4]. Sw khac nhau nay c6 thé do ti 1& st dung hé
thdng loc thé tai cac ddn Bién phong con thap nhw
da néu & trén.

So sanh mrc d6 6 nhiém cac yéu té i, hda hoc
gitra cac ngudn nuwéc cho thdy, ngudn nuéc giéng
dao co ti 1& 6 nhiém cac yéu tb |i, hda hoc cao nhat
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(62,5%), ngudn nwdc may cé ti 1& 6 nhiém thap
nhét (14,8%). Qua khao sét tai thuc dia, cac giéng
dao tai cac DV nghién ctru thwcng thleu nap day
hoac nap day khong kin, mét sb giéng thleu san
giéng, vach giéng bi hd, nit. Vi vay, ngudn nuéc
nay dé bi 6 nhiém tir nwéc chay tran trén mat dat,
chét thai cua dong vat, con trung... bay co thé 1a
nguyén nhan dan dén nguon nwdc giéng dao co
ti 16 6 nhiém cac hop chat hitu co va co dd duc
cao hon so véi cac ngudn nwéc khac. Ngudn nuéc
may tir cac co s& cap nudc tap trung da dwoc xi
i 1&ng loc, khr tring nén co ti 1& 6 nhiém thap hon
S0 Vi cac ngudn nudc da khao sat.

C6 64,9% mau nwdc khong dat vé chi tiéu
Coliforms; 36,5% mau nwdc khong dat vé chi tiéu E.
coli; trong d6, ngudn nwéc khe subi va giéng dao co ti
I& 6 nhiém cac chi tiéu vi sinh vat [an lwot 1a 77,8% va
75,0%. Ngudn nwéc khe sudi va giéng dao do khong
dwoc che chan, bao vé nén dé bi 6 nhiém bdi cac
hoat déng clia con ngudi, chét thai clia dong vat; dan
dén ti 1&é & nhiém cac chi tiéu vi sinh vat cao hon so
v&i cac ngudn nwéc khac. Bang chu'y, c6 13/27 mau
nwdc may (48,1%) 14y tir bé chiva tai cac BV khong
dat vé chi tiéu vi sinh vat, nhiéu hon so véi nghién
ctru cha Nguyén Thi Hai Ha khi khao sét tai cac co
s& cung cap nwéc khu vire trung du va mién nui phia
Bac (chi 4/52 mau c6 chi tiéu Coliforms khong dat)
[3]. Sw khac nhau nay cé thé do tinh trang vé sinh clia
cac bé chira khong bdo dam, khéng dwoc thau rira
thwéng xuyén, thiéu nap day...

Bang 4 va bidu d6 3 cho thay ham lwong trung
binh céc chi tiéu Ii, héa hoc déu ndm trong gi6i han
cho phép, ti 1& mau vwot gi¢i han cho phép khdng
nhiéu (46 duc: 18,9%; nitrit: 4,7%:; pecmanganat:
5,4%). Chwa phat hién tinh trang 6 nhiém kim loai
nang trong nwdc an uéng, sinh hoat tai khu vuwc
nghién clru (100% mau xét nghiém coé ham lwong
chi, thily ngan, asen, cadimi ndm trong giéi han nwéc
sach theo tiéu chudn QCVNO01-1:2018/BYT). Ngudn
nuwdc ¢ thé bi & nhiém cac kim loai nang (chi, thay
ngan, asen, cadimi) do cAu tao dia chat hodc do 6
nhiém chét thai tlr cac hoat dong khai thac khoang
san, hoat ddng cong nghiép, ndbng nghiép cla con
ngudi. Khu viee nghién ciu khéng gan céc khu cong
nghiép, khu khai thac khoang san; hoat dong néng
nghiép con nhd 1. Do vay, nguén nwéc chua bj 6
nhiém cac kim loai nang la hoan toan phu hop.

Bang 5 cho thdy, ham lwong amoni va nitrit
khéng c6 sy khac nhau gitra mau nwdc chuwa loc
va mau nwédc qua loc thd. Mau nuwdc qua loc RO cb
ham lwong amoni va nitrit thdp hon so véi mau qua
loc thé va méau chwa loc, véi p < 0,005. Ham lwong
dod duc va pecmangannat gitra mau qua loc RO va
cac mau trude loc, sau loc thdé khac nhau cé y nghia
théng k&, v&i p < 0,005. Nhw vay, hé thdng loc thd
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c6 tac dung gilr lai cac hat duc giup cai thién do
duc clia nwéce, gidm ham lwgng pecmanganat, chwa
hiéu qua trong xt [i amoni va nitrit. Hé théng loc RO
c6 hiéu qua rd rét so véi hé théng loc tho trong xi i
cac hop chat hop chét héa hoc trong nuérc.

5. KET LUAN

Co 43/67 BV nghién ciru (64,2%) st dung
ngudn nwéc khe subi dé &n udng, sinh hoat. 56/67
DV nghién ctru (83,6%) da st dung may loc RO dé
x li nwéc dung cho muc dich an ubng. Tilé BV ¢
hé théng loc thd (cat da, séi) dé x& li nwéc trudc
khi dwa vao sinh hoat con thap (11,9%). Nguon
nwdc dé &n udng, sinh hoat chi yéu & nhiém cac
chi tiéu Coliforms va E.coli (ti 1&é 6 nhiém lan lwot
la 64,9% va 36,5%). Chwa phat hién tinh trang 6
nhiém kim loai nang trong mau nwéc &n ubng, sinh
hoat tai khu vwrc nghién ctru.
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