Tap chi Khoa hoc Cong nghé Xay dung NUCE 2018. 12 (4): 78-85

NGHIEN CUU, PANH GIA TRANG THAI DINH DUONG HO CHUA
NUOC CAO VAN PHUC VU CAP NUOC SINH HOAT

Tran Dic Ha™*
“Khoa Moi truong, Truong Pai hoc Xdy dung,
55 duong Gidi Phong, qudn Hai Ba Trung, Ha Ngi, Viét Nam
Lich st bai viét:
Nhdn ngay 23/04/2018, Sita xong 26/05/2018, Chdp nhdn ding 30/5/2018

Tém tit

Ho chita nuéc Cao Van 1a ngudn cung cip nuéc thd cho nha may nudec (NMN) Dién Vong cong suit 60.000
m>/ngay va sé tang 1én 90.000 m>/ngay vao nim 2020. Dé ¢6 co s& dé xuét cac giai phap kiém soat chét lugng
nuéc, ddm bao cip nudc an toan, hd Cao Van can dudc danh gid trang thai dinh dudng. Két qua phan tich chét
lugng nudce truc tiép tai ho va cac sd liéu thu thap tit NMN Dién Vong cho théy: theo cic chi tiéu tdng phdt pho,
ham lugng Chloraphyll a va do trong Secchi, chét lugng nudc hd Cao Van tuong d6i 6n dinh. Bing cach dung
chi s6 TSI theo phuong phap danh gia ctia Carlson, thiy ring TSI ctia hd Cao Van la 57,25. Két qua nay cho
thy, hd Cao Van hién dang bi phii dudng do cic hoat dong kinh té x4 hdi trong Iuu vuc hd. Vi vay, can dé xuét
cdc giai phap kiém sodt hién tugng phi dudng dé dam bio chit luong ngudn nude thdé cho NMN Dién Vong.

Tir khod: hd chita nudc; phi dudng; chét lugng nudc; chi s6 TSI; cip nudc an toan.
ASSESSMENT OF TROPHIC STATE OF CAO VAN WATER RESERVOIR
Abstract

Cao Van Water Reservoir is a raw water resource for Dien Vong Water Treatment Plant (WTP) with a capacity
of 60,000 m*/day and will be increased to 90,000 m*/day by 2020. In order to propose water quality control
solutions for water supply safety, Cao Van Reservoir needs to be assessed nutrition status. The results of direct
water quality analysis at the reservoir and data collected from Dien Vong WTP of the total phosphorus content,
the content of Chlorophyll a and the Secchi clarity show that water quality of Cao Van reservoir is relatively
stable. By using the TSI of Carlson’s evaluation, it was found that the TSI of Cao Van Reservoir is 57.25. This
result shows that Cao Van Reservoir is currently eutrophic due to socio-economic activities in the reservoir
basin. Therefore, it is necessary to propose eutrophication control solutions to ensure the quality of raw water
source for Dien Vong WTP.
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1. Giéi thiéu

Hd Cao Van 1a hd chita nude b cap tir sudi Thac Cat (thuong nguodn song Dién Vong). HO dudc
xdy dung nim 1993, ban giao quén ly st dung nim 1994 d€ cip nudc thd cho nha mdy nudc (NMN)
Dién Vong (Quéng Ninh). P& cip nudc sinh hoat cho nhan dan thanh phé CAm Pha va phia dong thanh
phd Ha Long, cong sudt NMN Dién Vong hién nay 1a 60.000 m>/ngay va ting 1én 90.000 m>/ngay
nam 2020 [1].

*Tac gia chinh. Pia chi e-mail: hatd@nuce.edu.vn (Ha, T. D.)
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Phii dudng (eutrophication) 14 nguy co tiém tang ddi v6i cac ho chita nude. Pay 12 mot dang suy
giam chit lugng nudc xay ra vi hién tuong ndng do cac chat dinh dudng nhu: nito, photpho, ... trong
hd ting cao 1Am blng phat cac loai thuc vt nudc nhu rong, tio, béo v.v.. ., trong d6 c6 tdo doc. Su
phu dudng 1am ting céc chat 10 ling, chit hitu co va suy gidm do trong va ludng 6xy trong nudc, c6
thé gay chét c4 va cdc loai thuy san khdc ciing nhu anh hudng tiéu cuc dbi véi stic khde con ngudi
[2]. Hién tuong nay giy ton kém cho cdc nganh kinh té qubc dan, dic biét 1a trong linh vuc cip nudc
sinh hoat.

Quyét dinh s6 1566/QP-TTg [3] néu 1& véi muc tidu thuc hién biao dim cip nudc an toan nham
quan ly rti ro va khac phuc su c6 c¢6 thé xay ra tit ngudn nudc can kiém soat cac ngudn giy 6 nhiém
4nh hudng dén ngudn nudc; xay dung hé thdng canh bdo sém chét lugng ngudn nudc. Vi vy cic hd
chiia nuée phuc vu cho cAp nudc sinh hoat tap trung can dudc dénh gid tinh trang phii dudng 1am co
s& d€ xay dung chuong trinh quan ly rii ro, ddm bao an toan ngudn nudc.

Chi sb danh gid tinh trang phi dudng nuéc hd da dudc gidi thiéu trong mot sd cong trinh nghién
cifu ctia [2, 4, 5], ... Tuy nhién can phai lya chon phuong phap phii hop véi cic hd chita nudc cung
cAp cho sinh hoat trong diéu kién Viét Nam.

Véi muc dich dé xuit dugc gii phap tdng hop dé ki€ém soat 6 nhiém ngudn nude hod chita phuc vu
cho cip nuéc sinh hoat an toan, noi dung danh gid nguy co rii ro do phd dudng ngudn nudc hd Cao
Van d6i v6i NMN Dién Vong (Quang Ninh) 12 mot trong nhitng nghién ctiu dién hinh dudc trién khai
trong dé thi NCKH [6].

2. Qua trinh phi dudng ho chita va phueng phap danh gia

Ni to (N) va phét pho (P) trong nudc 1a tac nhan chinh cda su phat trién cia tdo va thuc vat trong
vuc nudc mat. Qua trinh quang hgp cta tao do Stumn va Morgan, 1981, dua ra nhu sau [4, 7]:

106 CO, + 16 NO3™ + HPO43™ + 122 H,0 + 18 H' — Ci06H2630110N16P + 138 Oy (D)

Su du thira N va P trong nuéc lam cho tdo va phu du sinh sdi, phat trién hang loat, gay hién tugng
nuéc nd hoa va thudng goi 1a hién tugng phi dudng. Trong cac ao hd tu nhién, dbi véi hai loai dinh
dudng ni to va phét pho nay thi thanh phan phét pho déng vai trd quan trong hon vi né khong c6
phuong thic nao thoat khdéi mdi trudng nude thdng qua cac qua trinh sinh hda, hda hoc xay ra trong
hd, trit qud trinh nao vét bun hodc thay nuéc [5, 8]. Theo [9], khi ty 1& N:P trén 12, 1a ti 1 phd bién dbi
véi cdc ao hd tu nhién, tdng phdt pho 1a chi tiéu gidi han d€ danh gid mifc do phi dudng ao hd. Phét
pho 12 yéu t6 chinh gy su phd dudng nudc ho [2, 4]. Ngudn gbc P ctia hd chifa ¢6 thé do tif nudc mua
chdy tran trong luu vuc va roi truc tiép trén mit ho, trong nudc thai xa vao hd hodc tir trAim tich van
chuyén trd lai nu6c hd. Theo cic s6 lidu nghién ctiu 8 My [7, 10], tai lugng P theo nuéc mua chdy vao
ho tif Ivu vic mit phd ring 12 0,01-0,9 kg/ha.ndm, tif cinh dong ndng nghiép 1a tir 0,1-5 kg/ha/nim,
tir khu vuc db thi 1a 0,1-10 kg/ha/nim va truc tiép tif nuéc mua rdi trén bé mét ho 12 0,05-5 kg/ha/nim.
Phét pho dang hgp chit dé bi tdo hip thu trong qua trinh quang hgp. Chlorophyll a 1a nhém sic t&
trong sinh khéi tao, c6 kha ning hip thu ning luong anh sang mit trdi va st dung ngudn ning luong
d6 dé tdng hop chit hitu co cho co thé. Vi vay ndong do Chlorophyll a dudc ding nhu mot thong sb
danh gid muic do phat tri€n clia tdo va phu du thuc vat trong nudc mat.

Mbi quan hé giita ndng do chlorophyll a v6i ndng do phdt pho trong nudc thusng biéu dién duéi
dang quan hé logarit. Theo [11, 12]:

log(Chl a) = 1,449 log(P,) — 1,136 (2)
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theo [13]:
log(Chl a) = 0,76 log(P) — 0,259 3)

trong d6 Chl a 14 ndng do6 chlorophyll a, ug/L; P, 1a ndng d6 phét pho trong hd vé mua xuén, ug/L; P
12 ndng do6 phdt pho trong nudc hd, ug/L.

Nong do chlorophyll a &nh hudng rd rét 1én do trong clia nudc hd. Co sé clia mbi quan hé nay 1a
dinh luat Beer - Lamber. Mot s6 nghién ctiu [12] biéu dién méi tuong quan nay dudi dang:

SC = 6,35Chl a %473 4)

trong do SC la d6 trong dia Secchi, m.

Moi quan hé giita chét lugng nudc hd véi cac yéu td phi dudng dude dic trung biang céc biéu thifc
thuc nghiém. Tuong quan giita ham lugng phét pho va ham lugng chlorophyll a trong mot sé nghién
ciu 6 Viét Nam nhu sau [14]:

log(Chl a) = 0,69 log(P) + 2,58 (5)

Két qua nghién ctiu trén cho thiy mbi quan hé gitta ndng d6 chlorophyll a véi ndng do phdt pho
trong nudc thuong biéu dién dudi dang quan hé logarit, tuong tu nhu nghién ctiu cta [13] hodc [15].
Quan hé tuyén tinh giiia ti luong phdt pho va cic chi tiéu chét luong nuée cic biéu thiic trén ciing
phil hop véi cdc nghién ciiu clia t6 chic hdp tdc kinh t& va phét trién (Organization for Economic
Cooperation and Development - OECD).

Dai c6 nhiéu cong trinh nghién ctiu vé hién tugng phid dudng nudc hd va dua ra cac chi s6 ddnh gia
muc do phi dudng nudc [4, 5, 9]. Tiéu chuin danh gid mic do phi dudng nudc hién tai ca cuc Moi
truong My dp dung chi yéu dua vao cac tham sb vé tdng lugng cac mudi phdt pho, mudi ni to, ngoai
ra con c6 cac tham sb vé Chlorophyll a va do trong Secchi (d6 sau nhin rd dia Secchi trong nudc).
Do trong Secchi ti 1¢ nghich v6i ndng dd phdt pho, nito va chlorophyll a trong nudc. Khi cic tham
s6 nay vugt ngudng quy dinh thi c6 thé két luan dugc mic do phi dudng ctia hd [5, 9]. Song song
v6i cach 1am nhu trén, mic d6 phi dudng nuéc con dudc tinh theo chi s6 trang thai dinh dudng TSI
(Trophic State Index) do Carlson phat trién tit nim 1977 [16]. Chi s6 nay dya trén ndong do phét pho,
Chlorophyll a va d6 trong Secchi, sau d6 qui vé cing céc tiéu chuin (3 tiéu chuin) dé€ c6 thé danh gia,
d6 1a: gid tri TSI dua trén nong do téng phdt pho (TSIp), ndng dd Chlorophyll a (TSIc) va do sau dia
Secchi (TSIsc) dudc tinh toan cho méi diém mau nhu sau:

- T6ng phét pho (TP):

TSIp = 14,42 1In(TP) + 4,15 (6)
- Chlorophyll a (CHL):

TSlc = 9,81 In(CHL) + 30,6 7
- b trong Secchi (SC):

TSIsc = 60 — 14,41 In(SC) 8)
- Chi sb trang thai dinh dudng:

TSI = (TSIp + TSIc + TSIsc)/3 9

Bang 1 liét k& chi s6 TSI va gid tri do tuong ting ctia 3 thong s6 nay trong nudc ho.
Céc hd tu nhién va hd chiia nudc & Viét Nam thudng c6 ti 1& (TN:TP) > 12 nén qua trinh phi
dudng dudc danh gia theo gid tri TP 1a hop ly [8, 14, 15]. Trang thdi dinh dudng hd chiia nude sinh
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Bang 1. Chi s6 TSI va gid tri tuong ting clia cic thong s6 do trong Secchi, tong phdt pho
va ndng do Chlorophyll a [16]

TSI Do trong Secchi, m Nong do TP bé mat, ug/L Nong do Chlorophyll a, ug/L

0 64 0,75 0,04
10 32 1,5 0,12
20 16 3 0,34
30 8 6 0,94
40 4 12 2,6
50 2 24 6,4
60 1 48 20
70 0,5 96 56
80 0,25 192 154
90 0,12 384 427
100 0,062 768 1.183

hoat dénh gi4 theo chi s6 TSI ctia Carlson dé tinh toan. Dua vao day gid tri TSI c¢6 thé danh gid dudc
mifc d6 dinh dudng thuc tai ctia hd: TSIc < 40 - hd nghéo dinh dudng, TSI =40+ 50 - ho trung dudng,
TSI = 51 =+ 70: hd phii dudng va TSI > 70 - ho siéu phd dudng.

Su phan loai hd theo trang thai dinh dudng dudc nghién ciiu va kiém nghiém nhiéu tai cic nude
OECD trong nhitng nim 1970 va dau nhitng nim 1980. N6 dudc dua trén ndng do phét pho, ni to, va
Chlorophyll a. Chlorophyll a biéu thi ndng do ctia sinh khéi thuc vat mot cach so bd (trung binh 1%
ctia sinh khéi tdo 1a chét diép luc) [13, 17]. Tuy nhién, nhu di phan tich & trén trong diéu kién nudc
hd ¢6 ti 18 (TN:TP) > 12 thi chi cin dua trén 3 chi tiéu: TP, CHL va SC dé danh gid trang thai dinh
dudng vuc nudc mit. Vi vdy ho va hd chida c6 thé xép loai theo mic do phii dudng thanh 4 loai: dinh
dudng it, dinh dudng trung binh, phi dudng va siéu phi dudéng nhu trong Bang 2.

Bang 2. Phan loai mic do dinh dudng cia OECD

R £ Ngheo dinh  Dinh dudng P Siéu phu
Thong 50 dudng trung binh Phi dudng dudng
Téng phdt pho trung binh (ug/1) 3-18 11-96 16-390 > 200
Nong do Chlorophyll a trung 0,3-4,5 3-11 2,7-78 > 100, khoang
binh (ug/1) 200-500

3. Ddi twgng va phuong phap nghién citu

Déi tugng nghién ciu 12 hd Cao Van thudce thanh phd CAm Pha, tinh Quang Ninh ¢6 vi tri: 20°06’
Vi d6 Bic va 107°12’ Kinh do Pong. Pay 1a ngudn cung cip nudc thé cho NMN Dién Vong. Cic
thong s6 co ban clia ho néu trong Bang 3 [1].

Ho chifa nuéc Cao Van c6 két cau dap chinh 12 dap dét. Cong thu nuéec vé NMN Dién Vong 1a 6ng
thép D1200, chdy c6 dp. Cong trinh théo i 1a tran tu do c¢6 chiéu rong 30m, chiéu dai déc nudc 100
m, do déc i = 18%. Vao mua li, nuée trong ho dang 1én, khi myc nudc vudt qué cao trinh MNDBT,
nudc chay tran qua ngudng xudng ddc nuée chay vé ha luu.
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Bang 3. Céc thong s6 k¥ thuét co ban ctia hd chita nuée Cao Van

STT Céc thong sb chinh Don vi Gia tri
1 Dién tich luu vuc km? 46,5
2 Dién tich long hd km? 1,66
3 Cao trinh muc nuéc dang binh thuong (MNDBT) m 33,2
4 Cao trinh muc nuéc 1d thiét ké m 36,2
5 Cao trinh muc nudc chét m 23,5
6 Dién tich mit hd ng v6i MNDBT km? 1,66
7 Dung tich chét 10° m? 1,6
8 Dung tich hitu ich Wy, 10° m? 9,2
9 Dung tich toan bo W, 10% m? 10,8

Maiu nuéc hd Cao Van dudge 1dy 2 dot 13 thang 3 (trudc miia mua) va thiang 9 (vao miia mua) nim
2017, mbi dot kéo dai 9 dén 10 ngay tai 3 vi tri: gan cong trinh thu nudc, giita hd va phia Bic hd, vao
budi sang (tif 9h dén 11h), thoi diém ché d6 6 xy trong hd &n dinh.

Céc phuong phép lidy mau nuéc hd theo
TCVN 6663 (ISO 6667) Chit luong nudc -
Liy miu bao gdm phan 4: Hudng din lay
mau nude hod tu nhién va hd nhin tao, phan
14: Huéng dan dadm bio chit lugng 1iy mau
va luu gitt mau nuéc moi trudng. PO trong
Secchi do tai hién truong. Cdc mau nudc dé
phan tich tdng phdt pho va Chlorophyll a
dugc 14y & tang mit ho véi do sau 0,5-0,8 m
sau d6 luu giit va van chuyén vé phong thi
nghiém dé phan tich. Phuong phép phan tich
cac thong sb chit luong nudc hd nhu sau:

- Do trong Secchi do bing dia secchi tai
hién truong. Dy la dia hinh tron vat liéu
inox, mat dia chia thanh 4 phﬁn déu nhau, son
hai mau den va tring xen ké. Pia dudc treo trén mdt sdi ddy cé danh diu khoang cach mdi khoang
chia 12 5 cm. Khi do, cAm dAu day tha tif tf cho dia ngap nuéc va ghi nhan lan 1 khoang cach tir miit
nude dén dia khi khong con phan biét dudc hai mau den trang trén mit dia. Sau d6 cho dia secchi sau
hon vi tri vita roi va kéo 1én dén khi vira phan biét dudc hai mau den trang, ghi nhan khoang cach lan
2. B6 trong ctia nudc hd do bang dia secchi 1a trung binh ctia hai 1an ghi nhan khoang céch.

- Tong phdt pho (TP) dudc lay mau dua vé do tai phong thi nghiém theo TCVN 6202:2008 (ISO
6878:2004) - Chét lugng nuéc - Xac dinh phospho - Phuong phap do phS diung amoni molipdat.

- Po Chlorophyll a trong céc té bao tdo thuc hién theo phuong phép tiéu chuin (Standard Method
- APHA 1989) tai phong thi nghiém bang cach 1iy 50 mL mau loc qua gidy loc 5 um (Whatman-UK,
kich thuéc 4 mm). Sau d6 céc sic t6 dudc dua vao 10 mL dung dich axeton 90% va chiéu qua budc
séng 663 nm, 647 nm va 630 nm. Nong do Chlorophyll a, ug/L, dudc x4c dinh theo biéu thic:

© Hob Cao Van

Hinh 1. Vi tri kh4o sit chit lugng nuéc tai hd Cao Van

11,64.(A - 2,16.(Abs64 1.(A .E.F
CHL = ,64.(Abs663) —2,16.( ‘526 7) + 0,1.(Abs630) (10)
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trong d6 E 1a thé tich axeton sit dung dé chiét sic t& Chlorophyll a, mL; F 1a hé s6 pha loing méu (c6
gia tri biang 1 trong thi nghiém phan tich); V 1a thé tich mAu st dung; L 1a chiéu day cuvet do.
4. Két qua va thao luan

Két qua do dac céc thong sb chit lugng nude SD, TP va CHL tai cic vi tri quan tric trong thang
3 ndm 2017, mua xuén, thdi di€ém cta rong téo phat trién, chua c6 mua 16n va khi nhiét do trung binh
ctia nudc tir 22 dén 25°C dudgc néu trén Hinh 2.

300 16 80 25
14
250 o 70
2 r12E 360
4 (O]
3200 1 BT,
150 08 &40
=
100 + 0.6 30
0.4 20
50 0.2 10
0 0 0 0 0
Ngay Ngay Ngay Ngay Ngay Ngay Ngay Ngay Ngay NgayNgay NgayNgayNgay NgayNgayNgay Ngay Ngay Ngay Ngay Ngay Ngay Ngay Ngay Ngay Ngay
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 12 3 4 5 6 7 8 9
Ngay do Ngay do Ngay do
il Chl a, pg/L Pv, ug/L sC,m Chla, pgiL PV, UG/ st SC, M e Chl a, ug/L PV, ug/L === SC, m

Hinh 2. Biéu d6 chit lugng nudc hd Cao Van theo céc chi tidu do trong Secchi, T P va chlorophyll a trong
thang 3 nam 2017 (a - vi tri N1, b - vi tri N2 va ¢ - vi tri N3)

Vio thdi diém mua xuin diu mua mua, thang 3 nim 2017, tai vi tri cong trinh thu nuéc trong hd
Cao Van (vi tri N1) chit lugng nuée hd theo dd trong Secchi va hiam lugng Chlorophyll a ¢6 xu thé
cao hon vi tri giita hd va dau ho. Ham lugng P trong ho anh hudng 16 rét dén ham lugng Chlorophyll a.
Trong thdi gian 9 ngay quan tric nu6c hd, vao ngay thi 6 va thit 7 chit lugng nude hd tai vi tri cong
trinh thu nuéc giam rd rét c6 thé do dong chay van chuyén cic phan tif tao duc tif phia thugng luu vé
cudi hd. Miit khac, su hoat dong ctia cong trinh liy nudc cling giy xdo tron do trong nuéc ho tai vi tri
N1 thip hon va tuong ting, mat do tao (biéu thi qua ham lugng Chlorophyll a) ting 1én. O giita hd (vi
tri N2) céc gia tri SC, TP va CHL 6n dinh, tuy nhién ving dau hd (vi tri N3) cic thong s6 nay dao
dong, do thdi tiét thay d6i nén cac sudi dau ngudn dd vao hd ciing ¢ chit luong nudc bién dong. Tuy
nhién do trong viing dau va gitta hd cao hon cubi hd, noi bd tri cong trinh thu nudc.

Thang 9 1a thoi di€ém cubi miia mua v6i nhiét d6 nude tang mit dao dong tir 26 dén 29,5°C, khi
mot lugng cac chét ran 1o ling va cac chét dinh dudng N, P tit Ivu vic xung quanh theo nudc mua tir
subi song chay vao hd. S6 lidu do dac céc chi tiéu TP, CHL va SC dudc tap hop va thé hién trén biéu
dd Hinh 3.

Chit lugng nudc hd trong miia mua ciing khong bién déi nhiéu so véi mua kho. Do trong vao thai
diém 14y mau thang 9 cao hon so v6i thdi diém thang 3. Mic du vin con hién tugng tin thu than trong
khu vuic nhung céc riing phong ho tai luu vic dau ngudn hd Cao Van dugc bio vé tét 1a diéu kién duy
tri ham lugng chét ran 10 liing trong nudc song subi d6 vao hd &n dinh. Tuy nhién ciing thiy ring khu
vuc cudi hd, vé miia mua lugng nudc xa qua dap 16n 1am thay ddi ché d6 dong chay nén do trong ctia
nudc ho khong &n dinh, dao dong tir 1,85 dén 2,85 m. Ham luong TP va Chlorophyll a viing giita ho
va dau ho on dinh.

Nhu vy qua 2 dot quan tric chit lugng nudc hd vao mua khd va mua mua nim 2017 theo cac
thong s6: Do trong Secchi, TP, Chlorophyll a, thdy ring chét lugng nudc hd Cao Van tuong dbi on
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Hinh 3. Biéu d6 chét lugng nuéc hd Cao Van theo cic chi tiéu do trong Secchi, T P va chlorophyll a trong
thang 9 ndm 2017 (a - vi tri N1, b - vi tri N2 va ¢ - vi tri N3)

dinh. Trén luu vuc bS cip nuée hd va trong hd trong thdi gian nghién cifu khong cé cdc hoat dong
kinh t& xa hdi dot xuat nao dang ké d€ 1am suy giam chit lugng nudc ho.

Tit céc sb liéu do dac SC, TP va CHL trong 57 miu phén tich vao hai ddt nim 2017, thiy ring TP
ctia nu6c hd trung binh 12 48,4 ug/L va CHL trung binh 1a 25 ug/L. Do trong Secchi trung binh ctia
hd 12 2,074 m. Tuy nhién, danh gid trang thai dinh dudng hd theo chi s6 TSI ctia Carlson bing cich
tinh theo cac cong thiic (6), (7), (8) va (9) c6 dugc: TSIp 15 = 60,09; TSlc = 62,17; TSIsc = 49,51;
TSI =57,25.

Nhu véy véi chi s6 TSI bang 57,25 nam trong muic tit 51 + 70, hd Cao Vén hién nay & mifc phu
dudng.

Theo phuong phép phan loai ctia OECD (Bang 2), ca 2 gi4 tri TP va CHL déu cho thiy ho Cao
Van bi phi dudng. Tham khao két qua quan tric chit lugng nuéc dau vao NMN Dién Vong nim
2017 ciing thiy ring do mau ctia nuéc nim & miic 45-60 dd Pt-Co [1]. Pd mau nudc cao ciing 1a ddu
hiéu c6 hién tugng phi dudng clia ngudn cung cip nudc tho. Viéc khai thac than khong kiém soat
dugc trude day ciing nhu tin thu than & luu vuc dau ngudn sdng Dién Vong trong thdi gian gin day
12 nguyén nhan chinh gy bién ddi chit lugng nudc va phd dudng hd Cao Van. Xay dung cic tuyén
dudng giao thong trong khu vuc riing phong hd dau ngudn hd Cao Van sé 1a rii ro 16n cho hé sinh
thai ring cling nhu chit lugng nudc hd [18].

5. Két luan

Cic két qua quan tric chit lugng nuée hd Cao Van trong cidc mua kho va mia mua nim 2017 tai
cdc vi tri 1y mau 1a cong trinh thu nudc, giita hd va ving dau ho dau ho theo cic chi tiéu tdng phot
pho, ham lugng Chloraphyll a va do trong Secchi, cho thiy ring, chit lugng nuéc hd Cao Vin tucng
ddi &n dinh. Tuy nhién ciing c6 nhiing thdi diém do 4nh hudng clia diéu kién thdi tiét hodc van hanh
cong trinh thu nuéc va hé théng xa 1 ma chit lugng nudc hd c6 nhiing bién dong nhd & ving cudi
hd. Péanh gid trang thai dinh dudng ctia hd theo chi sb trang thai dinh dudng TSI, thiy rang, v6i gia
tri TSI bang 57,25 hd Cao Van hién dang bi phii dudng. HO hién dang bi phii dudng do céc hoat dong
kinh té xa hoi trong luu vuc. Vi vdy, can thiét c6 cac giai phdp ngin ngita cing nhu kiém soat hién
tugng phd dudng dé€ ddm bao chit luong ngudn nudc thé cho NMN Dién Vong.
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