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Abstract: The waste source containing nitrogen (N) and organic phosphorus (P) into the
hydropower reservoir will be transformed into pollutants NH4*, NO2, NOs, PO.*. Son La
hydropower reservoir has an area of 225 km? of water surface and 10.850 km? of water supply basin
for electricity generation, Son La hydroelectricity plant and dam, which is particularly important in
terms of socio-economic and national conditions, room, security. Using the method of calculating
emissions with appropriate coefficients, 10.323 tons of nitrogen / year and 5.454 tons of phosphorus
/ year were added to the lake in 2019 through the data of population, livestock, fish cages, farming.
Semi-submerged agriculture, depositing air into the lake. Applying the method of calculating the
self-cleaning capacity of hydropower reservoirs through the results of determining the total main
pollutants in the catchment tons N/P, the concentration of main pollutants in the water input and out
of the lake, the concentration catchment pollutant (mg/L), basin pollutant input (tons / day),
hydraulic retention time. Thereby, the Son La hydropower reservoir self-cleaning 8.117 tons / year
with pollutants of groups NH4*, NO2, NOg", PO,*, specifically a volume of 2.756 million m®and 16
days to save water. 1.224 tons were cleaned, a capacity of 6.504 million m3 with 37 days to save
water, the lake cleaned 2.856 tons, a capacity of 9.266 million m3, and a retention time was 52 days,
the lake cleaned 4.037 tons.

Keywords: self-cleaning, pollutant, nitrogen, phosphorus, NH*, NO,", NOgz, PO,*, hydropower
reservoir, Son La.
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Kha nang ty 1am sach chat 6 nhiém chira Nito va Phot pho

chuyén héa thanh NH,*, NOz', NOg', PO4*
caa ho thuy dién Son La

D6 Xuan Ptct?*, Luu Duc Hai2, D6 Hitu Tuan?

"Trwong Pai hoc Tay Bic, Phwong Quyét Tam, Thanh phé Son La, Tinh Son La, Viét Nam

’Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Qudc gia Ha Ngi, 334 Nguyé~n Trai, Ha Noi, Viét Nam

Nhén ngay 21 thang 10 nam 2019
Chinh stra ngay10 thang 5 nim 2020; Chap nhan dang ngay 19 thang 5 nam 2020

Tom tit: Ngudn thai chira luong Nito (N) va Phét pho (P) hitu co vao hd chira thuy dién s& chuyén
hoa thanh chat 6 nhidm NH,*, NO2, NOgz', PO4%. Ho thily dién Son La c6 dién tich 225 km? mat
nuéc va 10.850 km? dién tich luu vuc cip nude dé san xuat dién, nha may va dap thay thay dién
Son La ¢6 ¥ nghia dic biét quan trong vé kinh té - xa hoi, qudc phong, an ninh. Sir dung phuong
phép tinh toan phét thai véi hé s6 phu hop, xac dinh dwoc 10.323 tin Nito/nim va 5.454 tan
Phétpho/nam vao hd qua cac sb liéu dan cu, vat nudi, ca 1ong, canh tac ndng nghiép ban ngap, sa
ling khong khi xudng hd nam 2019. Van dung phuong phép tinh toan kha nang ty lam sach hé thay
dién thong qua cac két qua xac dinh tdng chat 6 nhiém chinh luu vuc tin N/P, ndng do cac 6 nhidm
chinh ngudn nudc dau vao va ra khoi hd, ndng dé chat 6 nhidm luu vuc (mg/L), ddu vao chét 6
nhiém luu vyc (tin/ngay), thoi gian luu nude. Qua do, tinh toan duoc hd thuy dién Son La tu lam
sach duoc 8.117 tAn/ndm v&i chat & nhidm nhdém NH4*, NO2, NOg', PO4*, cu thé dung tich 2.756
triéu m3 va 16 ngay luu nudc, hd 1am sach dugc 1.224 tan, dung tich 6.504 triéu m3 véi 37 ngay luu
nudc, hd 1am sach dwoc 2.856 tan, dung tich 9.260 triéu m?, thoi gian luu nudc 1a 52 ngay ho lam
sach dugc 4.037 tan.

Tir khoa: Ty lam sach, chat 6 nhiém, Nito va Phtpho, NH4*, NO2, NOg', PO, hd thity dién, Son
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La, Viét Nam.

1. Mé dau

Luru vyc hd thay dién Son La (LVHSL), nam
trén luu vuc séng Pa, thudc khu vuc Tay Béc
Viét Nam c6 toa do tir 21°1515” dén 22°45°10 vi
do Bic, tir 102°50'10"dén 104°35'15” kinh do
Poéng. LVHSL c¢6 dién tich khoang 11.075 km?
goém 225 km? dién tich mat nuéc hd va 10.850
km? dién tich lwu vuc. Dién tich luu vuc gom 164
x4, phuong, thi trin caa 17 huyén, thanh phd, thi
xa thudc phan dién tich 04 tinh Tay Béc. Trong

* Tac gia lién hé.
Bia chi email: dxduc.ces@gmail.com
https://doi.org/10.25073/2588-1094/vnuees.4510

do, tinh Lai Chau cé dién tich luu vuc 16n nhat
5.361,3 km?, chiém 48,4 %; tinh Dién Bién c6
2.774,3 km?, chiém 25,1%; tinh Son La cb
2.723,4 km? chiém 24,6 %; tinh Yén Béi c6 216
km?, chiém 1,9%, (Hinh 1). (T4c gia xac lap va
tinh toan trén truong dir liéu véi céng cu
PivotTable Tools).

Hb thuy dién Son La, phan chtra nudc quan
trong nhat cua luu vuc, hd c6 dang sdng chay doc
theo 10ng song Pa vai chidu dai hd 1754 km,
chiéu rong binh quan 1a 1,27 km, tng véi muc
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nudc dang binh thuong 215m thugc pham vi 3
tinh: Son La, Lai Chau va bién Bién. Tong dung
tich ho chtra 14 9.260 triéu m?, dung tich hitu ich
6.504 trigu m3, dung tich chét 2.756 trigu m?.
Khu vuc 16ng hd mé rong nhat thudc huyén
Quynh Nhai 4 km. Chiéu rong hep nhat 1a 1km
tai tuyén dap, hd chira c6 do sau trung binh 77
m, sau nhat 135m tai tuyén dap (Tap doan dién
luc Viét Nam, 2006) [1].

Céc chat thai chira Nito khi vao méi truong
théng qua cac qué trinh phan ng ly héa va sinh
hoc dé tao thanh céc chat gay & nhiém dudi cac
dang nhu NHz*, NO;, NOs,, cac chit thai chta
nito khi roi vao nude va dit sé duoc vi khuan
nhém Nitrosomonas va Nitrobacter chuyén
thanh NH.* va NO; (Luu Bic Hai, 2000) [2].
CAac ngudn thai tir trong trot, sinh hoat dan cu,
chan nudi chira nhiéu phdt phét ling dong, hoa
tan vao nudc (Nguyén Thi Loan, Tran Vin Thuy,
2005) [3]. Kha nang tu lam sach hay nang lyc
ddng hoa la tinh chat cia mdi truong va kha nang
ctia nd trong viée diéu tiét mot hoat dong nao do
ma khéng gay ra nhiing tic dong moi trudong
khong thé chap nhan (Organization, 2019) [4].
Kha nang ty lam sach hod hoc cua nudc dugc
thuc hién nho phan @ng hoa hoc bién dbi mot sb
chét thanh nhitng chat méi va 1am sach hoé sinh
dugc thuc hién nho cac phan tng phan huy chat
hitu co bang vi sinh vat hiéu khi (Nguyén Thi
Phuong Loan, 2005) [5].

Theo tinh todn can 21,7ha rirng ngap man dé
hip thu hét luong phétpho tir nudc thai cua 1ha
nudi tdm tham canh va 7,2ha ring ngap man doi
véi chét thai nito caa 1ha nudi tdm tham canh,
ddi véi nudi tdm ban tham canh thi dién tich
tuong tng 1a 2,4ha ddi vai nito va 2,8ha déi véi
phétpho (A.1.Robertson, M.J.Phillips, 1994) [6].
Con hau c6 thé hip phu 94% lugng nito va 48%
lwong chat rin lo lirng trong toan bo khéi lwong
nuée nd da loc (J.H.Ryther va cong su, 1995)
[7]. H) chua tai dugc 6 nhiém Nito (N) va
photpho (P) tir luu vuc theo mua (Z.Shen va
cong su 2014) [8]. Ving dit ngap nude dugc sir
dung dé xu 1y nudc bi 6 nhidm NH4*, BODs,
COD, PO4* (T.Saeed va cong su, 2016) [10]. St
dung mé hinh toan nghién ctu kha nang ty lam
sach ctia luu vyc séng Pong Nai - Sai Gon, luu

vuc song Mé Kong thong qua théng ké céc
ngudn thai (L& Trinh, L& Québc Hung, 2004 [10].
Nghién ciru vai tro ciia thyc vat noi ddi vai kha
nang lam sach méi truong Vinh Ha Long Dd
Trong Binh, 1997) [11]. San I4p mat bang ven bo
hay str dung vang triéu nudi trong thuy san va
khai hoang nong nghiép da lam giam kha nang
tu 1am sach caa Vinh Ha Long (Nguyén Buc Cu,
1998) [12]. Khoang 66% tong nito hang nim va
79% tong lwong phdt pho hang nam loai bo trong
bé chira ho (T. P.Le, Rochelle Newall, 2014)
[13]. Kha nang tu lam sach dugc chiing minh
bang qué trinh ling dong, phan huy vat chat, quéa
trinh khuéch tan, quan hop trong thiy vuc tai
vinh Ha Long (Tran Bic Thanh va cong su, 2012
[14].

BAN DO HANH CHINH LUU VUC HO THUY DIEN SON LA
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Hinh 1. Ban dd hanh chinh luu vuc hé thay dién
Son La.
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Ho  thuy dién €6 vai tro co ban du trir nudc
san xuat dién nang, thic day kinh te dia phuong,
tudi tiéu dat ndng nghiép, cung Cap nudc sinh
hoat, du lich, chit luong nuéc, bao ton canh quan
(K.Hadjibiros va cong su) [15]. Ho thay dién
Son La 1a ving dit ngap nude dién hinh, canh
quan da dang nhu: canh quan mat nudc hd; dao
dat, dao da; dat ban ngap ven ho. Cac canh quan
ty nhién, van hoa két hop voi cac hé sinh thai
trén can, nudc ngot va vung ban ngap tao nén
tinh da dang sinh hoc cao (P& Xuan Birc, Pham
Anh Tuan 2018) [16]. Hé sinh thai noi troi long
ho thuy dién Son La duoc dan lidu c6 mit cua 04
quan thé thuc vat néi, 05 quan thé dong vat day,
25 khu hé ca (b6 Xuan bac, Nguyén Chu Hai,
2018 [17]. Nha may thuy dién Son La la 1 trong
6 nha may thuy dién ¢ Viét Nam trong danh myc
nha mdy dién |6n, c6 ¥ nghia dac biét quan trong
vé kinh té - xa hoi, qudc phong, an ninh (Quyét
dinh s6 2012/QD - TTg, 2016 [18]. Ho thuy dién
Son La thudc danh muc 1/18 dap, hd chira nuéc
quan trong dic biét (Quyét dinh s6 470/QD-TTg,
2019 [19]. Phan tich quéa trinh bién thién cua cac
nhom chi tiéu vat ly, héa hoc, vi sinh, du lugng
hoa chat bao vé thuc vat trong moi trudng nudc
ho thily dién Son La theo mua giai doan 2010 -
2018 (D6 Xuan Pirc va cong sy 2019) [20].

Nghién cau nay, tinh toan pham vi bién thién
luong Nito, Phétpho vao ho thdng qua cac s liéu
dan cu va khach du lich, vat nudi, ca Iong, canh
tac ndng nghi¢p ban ngép, sa ling khong khi
xudng ho, 1am co s¢ dé tinh toan kha nang tu lam
sach cac nhém chét 6 nhim chinh NH4*, NO2,
NOs, PO, do Nito va Phétpho chuyén héa thanh.

2. Dir liéu va phwong phap nghién ciru

2.1. Co so dit liéu cac nguon thdi chia Nito va
Photpho vao ho thuy dién Son La

Dan cu luu vuc gom ca khach du lich la
885.711 nguoi (2019), trong d6 885.374 nguoi
dan cu tra trong luu vuc va 371 khach du lich,
quy ddi tir 337.300 luot khach nam 2019, d&én
tham quan, du lich tai ho thuy dién Son La. Sb
liéu chan nuéi trong luu vuc gdom sb lugng trau
la 155.464 con, bd 77.264 con, lgn 468.126 con,

gia cam 3.154.040 con 2019 [21-22]. S6 li¢u ca
I6ng: trén ho huy dién Son La nudi 7.452 16ng ca
nam 2019, trong d6 huyén Muong La c6 607
16ng/300ha, huyén Quynh Nhai c6 6.800
10ng/10.540ha, thi xa Muong Lay nudi 45
16ng/130ha (Bao cao ket qua thuc hi¢n nhiem vu
phat trién thuy san giai doan 2013 - 2019) [23].
Dix liéu ving ban ngap: luu vuc ho thuy dién Son
La ¢6 10.150 ha dién tich dat ban ngéap thudc dia
ban 38 Xd ¢ Iuu vuc duoc st dung vao cac hoat
dong trong trot [24]. Nguon lang dong khong
khi: di¥ liéu dién tich luu vuc ho thay dién Son
La khoang 11.075 km? gom 225 km? di¢n tich
mét nu6c ho va 10.850 km? dign tich luu vuc
khong ké mat nuéc.
2.2. Phuwong phap nghién cuu
Tinh lugng phét thai sinh hoat dan cu, khach
du lich.
Ap dung theo cong thirc (WHO, 1993) [25].
Lsh :Lsh, X N (21)
Trong do:
L (kg/ngaydém) 1a tai lwong chat 6 nhiém
¢6 trong nudce thai sinh hoat
Lo (kg/ngaydém) 1a tai luong chét 6 nhiém
do moi nguoi hang ngay dua vao méi truong theo.
N (ngudi) s6 dan tai khu vuc nghién ciru
Ty I& % nito trong phan nguoi la 1,6%,
photpho 1a 0,52%, trong nudc tieu nguoi la 8,129
Nito/l nudc ticu, 0,065g Photpho/l nudc tiéu (Lé
Vién Can, 1975) [26]. Nudc tiéu, phan sau khi
thdi ra dugc qua cac h¢ thong xur ly cua nha vé
sinh lang dong khodng 50%, phan con lai theo
cac dong chay va di vao ho bang 50%, phan va
nudce tieu caa khach du lich la 100%.

Tinh luwgng phat thai chan nudi theo cong
thuc (WHO, 1993).

Lcn :Lcn, X M (22)

Trong do:

Len (Kg/ngay) 12 tai lugng chat 6 nhidm tir
nudc thai do hoat dong chan nudi

Len (kg/con/ngay) 13 tai lwong chat 6 nhiém
do vat nudi thai ra
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M (con) s6 luong vat nudi

Hé sb phat thai hoat dong chin nudi trinh bay
trong bang 2.1 dén 2.4, trong d6 99% nudi theo
quy mé ndng ho, lugng chat thai truc tiép ra moi
truong 40% tai co s ndng ho (Bo Nong nghiép

va Phét trién nong thon, 2018 [27].

Bang 2.1. Luong chat thai rén (phan) doi voi ting
loai gia sUc, gia cam (kg/con/ngay)

Tréau Bo

Lon

Gian cam

15 10

2

0,2

Ngudn: Nguyén Thanh Son, 2008 [28]
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Bang 2.2. Luong nudc thai tir tim rira va vé sinh
chuong trai chan nudi lon

Nudc thai tir Ham lugng Ham luong
tam rira va vé Nito trong Phétpho trong
sinh chudng nudc roa nudc rira chudng
trai trung binh chuéng lon lon
15 I/ngay 88 (g/m°) 126 (g/m?)
dém/con

Ngudn: Vu Dinh Tuan, Porphyre V, Farinet JL,
Tran Duc Toan, 2006 [29]

Bang 2.3. Ham luong tiéu chuan cac nguyén té dinh dudng trong cac nguyén ligu hiru co (% chét tuoi)

. e Nguyén té dinh dudng
Tén chat thai ran (phan) - - - -
C (cachon) N (nito) P (photpho) K (Kali) Ca (canxi)
Phén tuoi dai gia stc (trau, bo) 8-10 0,4-0,6 0,1-0,2 0,4-0,6 02-04
Phan lon 5-15 0,7-1,0 0,2-0,3 0,5-0,7 1-2
Phén gia cAm 15 1,4-16 0,5-08 0,7-08 2-3

Bang 2.4. Luong Nito va Phét pho thai tir nudc tiéu

Nguédn: Bui Huy Hién, 2013 [30]

trau, bo

nudc tiéu trau, bo

Lugng Nito thai tu

Lugng phdtpho thai tir
nudc ti€u trau, bo

2000 (g/md)

1069,5 (g/md).

Nguén: J.Dijkstra , O.Oenema, J.W.Oenema,

V.Groenigen, J.W.Spek, V.A. Vuuren, M.Bannink, 2013

[31]

Tinh toan ngudn thai c4 1ong: Cin ctr két qua
phan tich ty 1¢ % trung binh cta Nito va Phdtpho
trong thirc an c4 16ng. Két qua quy ddi gitra trong
lwong c4 va lugng thic an dua xudng hd ap dung
theo hé s6 dugc chirng minh (P.F.Jillian va cong
s, 2018) [32]. Hé sb chuyén dbi thirc an, ty 16 thirc
in ca tiéu thy trén lugng thie dn dua xudng hd.

Béng 2.5. Ty 1é % Nito va Phétpho trung binh trong thirc dn nudi c4 10ng tai hd thuy dién Son La

Ty 1 % trung binh Nito trong thirc an cé 16ng

Ty 1 % trung binh Phdt pho trong thirc in c4 1dng

Thirc an Thirc an C6 va chét Thirc 4n cong Thirc an ty Co va chét
4,88 25 2 8,67 4,34 0,17

Ngudn: Két qua phén tich ctia phong thi nghiém khoa Mbi truong, treong Pai hoc Khoa hoc Ty nhién, PHQGHN
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Bang 2.6. H¢ s6 va ty 1¢ luong thire an ca tiéu thy trén lugng thirc an dua xuéng hd thuy dién Son La 2019

Thirc an cong nghiép Thirc dn ty ché Thirc dn c6 va chit xanh
Ténca Hésd | Tyléthtean | Heésd | Ty lé thic an H¢ 50 Ty 1é thic dn
(%) (%) (%0)

Trim den 2,5 25/75 3,5 25/75 - -
Trim co - - - - 30 25/75
Tam 15 25/75 - - - -
Lang 2,5 25/75 3,5 25/75 - -
Chép 1,5 25/75 3,5 25/75 - -
R6 phi don - - 3,5 25/75 - -
tinh
Nheo - - 3,5 25/75 - -
Diéu hong - - 3,5 25/75 - -

Tinh toan nguén thai tur hoat dong san xuét
trong trot trén dat ban ngap: Lugng bon phan

trung binh trong canh tac d4t ban ngip bé thuy
dién Son La 2019 quy d6i ra % Nito, Photpho.

Bang 2.7. Lugng bén phan trung binh trong canh tac dat ban ngap quy ra % Nito, photpho nam 2019

Téncay trong | Dién tich Phan bon cac loai (kg) Quy ra
(ha) bam Super Lan 16 % NPK N (%) P (%)
(Uré) 46% P 5-10-3
N
Lla 1ha 100 30 500 71 54,8
Ngb lha 300 120 500 163 69,2
Khoai lang 1ha 70 30 300 47,2 34,8
Dau, d6, dua lha 50 90 300 38 44,4
Rau céac loai lha 60 60 400 47,6 49,6

Tinh toan hé s6 % Nito va % Phédtpho ton du
trong phan bon, quy do6i (%) tan du phu pham
cay trong, tinh toan kg Nito va kg Phétpho tir tan

du phu pham tai viing ban ngap ho thity dién Son
La.

Bang 2.8. H¢ s ton du Nito va Photpho trong phan bon va quy ddi % Nito va Phot pho tan du
phu pham cay tréng ban ngap

T Cay trong Hé sb ton Hésoton | Quy ddi (%) tandu | kgNtirtan | kg P tirtan
du N (%) du P (%) phu pham cay du phu du phy
trong pham pham
1 | Loa 20 50 45 5,3 1,4
2 | Ngo 15 50 57 10 37
3 | Khoai lang 15 50 50 2,6 0,9
4 | Pau, 49, dua 25 50 50 6 1,5
5 Rau cac loai 25 50 20 6 15

_ Tinh toan nguon thai Nito va Phétpho xudng
ho tir lang dong khong khi trong luu vuc: HE s6
tinh todn luong sa lang do mua cta Nito la 15kg

N/ha/nim, phbtpho 14 0,873 P/ha/nam, hé sb di
chuyén Nito va Phétpho tir Iuu vue xuéng hé 1a
10%, mat nudc la 100% (Thomas Sikor va cong
su, 2011 [33].
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Bang 2.9. Pham vi luu vuc va hé sb Nito va phdtpho ling dong khong khi va hé sb di chuyén xubng hd

Pham vi Nito ling dong Phétpho lang dong Hg s6 di chuyén
(kg/ha/nam) (kg/ha/ndm) xudng ho (%)
Mait nude 15 0,873 100
Luu vyc (khong ké mit nude) 15 0,873 10

Tinh toan kha ning tu lam sach chét 6 nhiém
cta ho: kha nang ty 1am sach 13 kha nang dong
hoa chat & nhiém cua luu vyc (ho, séng, dat ngap
nuéce) dudi tac dong cta cac qué trinh vat ly, héa
hoc va sinh hoc dién ra trong luu vyc. Nho do,
céc chat 6 nhiém ban dau bi phan huay, hap thy
hoidc pha lodng. Trong trudng hop hd thuy dién,
cong thirc xac dinh kha nang ty 1am sach chat 6
nhiém (Tran Thién Cuong, 2018) [34].

LSi = (Civao- Cira) X Vi + (NTix T) (2.3)
Trong do:

- LSi: Kha nang tu 1am sach cua hd thuy dién
0 muc nudc (n).

- Civao: NOong d¢ chat 6 nhiém trong nguon
nude dau vao cua ho thuy dién.

- Cira: Nong do chat 6 nhiém trong ngudn
nudc dau ra cua ho thuy dién.

- V. Dung tich hd tng véi muc nudc n.

- NTi: Tong lugng thai chat 6 nhiém I bo
sung trong luu vuc la tong luong thai nhom 4
chét 6 nhiém chinh (NH4*, NO2", NOg", PO.*).

- Tp: thoi gian luu nude trong hd tinh theo ngay.

3. Két qua nghién ciru

3.1. Tinh toan tdi lurong 6 nhiém Nito va Phétpho
vao ho thuy dién Son La

3.1.1. Tai heong 6 nhiém nito va phéipho tir
nguon thai sinh hoat

Két qua tinh toan téng Nito (N) trong phan
ngudi gém dan cu luu vuc va khach du lich tham
quan hé 1a 687,3 tan, nudc tiéu la 36,6 tan, tong
thai vao hd la 364 tin Nito/nam. Tong photpho
(P) trong phan ngudi la 223,1 tan, nudc tiéu 1a
0,286 tan, téng thai vao hd la 111,6 tin
Phétpho/nam.

50 46,2

TPSon Thudn Mudng Quynh TPDién  Tuan
La Chau La Nhai

Lay

Muong Tda Chua TX Nam
Bién Phi  Gido Cha Muong  Nhin Thd Chau  Dudng Uyén Chai lich

m Nito (N) = Phétpho (P)

0,186,057

Phong SinHO6 TP Lai Tam TanUyén Than Mu Cang Khach du

Hinh 3.1.T4i lugng 6 nhiém nito (N) va phbtpho(P) ngudn thai sinh hoat luu vuc vao hd thily dién Son La 2019.



D.X. Duc et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 36, No. 3 (2020) 12-24 19

(tAn/nim)

Trau uBo Lon B Gia cAm

(tAn/nim)

Tréau
559,1

Bo
1934
470,4

Trau Bo Lon B Gia cAm

Hinh 3.2. Lwong thai Nito chin nudi xudng hd 2019.

3.1.2. Tdi lwong & nhiém nito va phétpho tir
nguon thdi chan nuéi trong luu vuc

Két qua tinh toan dugc tong lugng Nito (N)
va Phétpho (P) tir chin nudi luu vuc vao hd thiy
dién Son La nim 2019 14 4.960 tin N/nim va
1.867 tan P/nam. Trong d6 véi 155.464 con trau
thai xudng hd 1.791 tan Nito va 559,1 tin
Phétpho, dan Bo 77.264 con thai xudng hd 608
tan Nito va 193,4 tan Phdtpho, véi 468.126 con
lon thai xuéng hd 1.181 tin Nito va 470 tan
Phétpho va 3.154.040 con gia cam, thai xudng
ho 1.380 tin Nito va 644,4 tan Phbtpho.

1 r 12
8000 7452 00

7000 -
r 1000

6000 -
- 800
5000 -

4000 - 600

3000
- 400
2000

- 200
1000 -

Nudi thirc 8n Nuéi thirc &n tu Nudi bdngcd  Tdng s6 long
cong nghiép ché va chat xanh

mm— L3ng ca (13ng) et Nito' (thn)

Hinh 3.3. Lugng thai Phdtpho chin nudi xudng hd 2019.

3.1.3. Tdi lwong 6 nhiém nito va phétpho tir
nguon thai cé long vao ho

Trén ho thay dién Son La nuéi 7.452 long ca
(2019), hang nam thai xudng hd 969 tin N va
192 tan P/nam. Trong d6, c6 400 16ng nudi bang
thic an cong nghiép, thai xuéng hd 31,2 tan
N/nam va 55 tin P/nim; Nudi bang thic in tu
ché 3.453 16ng, thai xuéng hd 645,7 tin N/nim
va 112 tan P/nam; 3.599 16ng nudi cha yéu bang
co va chét xanh, thai ra ho 291,6 tin N/nam va
25 tAn P/nam.

8000 4 7452 r 250

7000 -

- 200
6000 -

5000 | 150

4000

3000 - [ 100

2000 A
F 50

1000 -

400 25
0 T T T 0
Nudi thirc &n  Nudi thirc &n ty Nudi bing co va Tdong s6 long
cong nghiép ché chat xanh
L3ngca (18ng) il Ph&tpho (tén)

Hinh 3.4. Luong Nito thai xudng hd tir nudi ca 1ong.

Hinh 3.5. Luong Phétpho thai xudng hd tir nudi ca 1dng.
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3500 4 thn i
mNito ® Phétpho 3.167
3000 -
2500 -
2.065)
2000 -
1500 -|
1.115
1000 -
631,2 678,3) 717,5
449,7, 417,2 4797
198 293 ‘ ! 24,7 37,7 9,5 16,4
o4 , — I ,
Mudng La Thuan Chau Quynh Nhai TuaChua Mudng Cha Mudng Lay Tudn Gido SinH3 Téng

Hinh 3.6. Tai lugng 6 nhidm Nito va phdtpho viing ban ngap vao hd thiy dién Son La.

3.1.4. Tai hwgng 0 nhiém nito va phéipho tir
nguon trong trot vang ban ngdp

Tinh toan lugng thai Nito (N) hoat dong
tréng trot ban ngap do phan bén du thira troi
xudng 1a 2.019 tan N/nim, phét thai tan du cay
trong phan hay la 45,8 tin N/nam, tong nguon
thai ban ngap 1a 2.065 tan Nito/nim. Lugng thai
Phétpho (P) tir hoat dong trong trot ban ngap do
phan bon du thura tréi xudng la 3.151,5 tan

P/nam, phat thai do tan du cdy trong phan hiy la
15,9 tan P/ndm, tong nguon thai hoat dong trong
trot ving ban ngap la 3.167 tan P/nam.

3.15. Tai hegng 0 nhiém nito va phéipho tir
nguon lang dong khong khi

Két qua tinh toan xac nhan ¢6 1.965 tan Nito
va 114,3 tan Photpho lang dong trong khong khi
tr Iuu vuc xuong ho thiy dién Son La nam 2019.

thn

3000
2000

1965
0

m Nito' (N) = Phétpho (P)

114

1000
Nito' (N)

Phétpho (P)

Hinh 3.7. Ngudn Nito va phétpho ldng dong khong khi tir lvu vuc vao hé thuy dién Son La 2019.

8000 - . =Nito ®Phétpho
tan
6000 -
4000 -
114,3
192
2000 1116
0 -
Sinh hoat dan cu Chan nudi Ban ngap Khong khi

Hinh 3.8. Téng ngudn thai Nito va Phétpho luu vuc vao ho thity dién Son La 2019.
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3.2. Tinh toan khd‘ndng fir 1am sach NH4", NO»,
NOs, POs* cuia ho thiy dién Son La

Cin cir di ligu myc nuéc va dung tich ho
(Bang 3.1), ket qua tinh toan luong thai Nito va
Phoétpho vao ho theo ngay va dir liéu chat lugng

21

nude dau vao qua dap thiry dién Lai Chau va dau
ra khoi hd qua dap thuy dién Son La, thong sd
quan trac 04 dot 2019 xtr ly gia tri trung binh
(Bang 3.2), két qua tinh toan thoi gian luu nude
(Bang 3.3), d¢ tinh toan kha nang tu lam sach

chit &

nhiém trong hd.

Béng 3.1. Muc nude va dung tich hd khi van hanh nha may thily dién Son La

i Cao trinh ngap nudc hd thiy dién Son La thc(r?]ggc D?t?i%gﬂ;g)h © Ghi chd
1 | Tuthang 04 - 08 (MNC) 175 2.756 Dung tich can
2 | Tuthang 01 - 03 (MNTB) 190 6.504 Dung tich hitu ich
3 | Turthang 09 - 12 (MNCN) 215 9.260 Dung tich toan bo

Bang 3.2. Chit 6 nhiém I (NH4*, NO2, NOs, PO,%) chuyén hda tir Nito va Phtpho ngudn thai vao hd 2019

Céac chat 6 Nong d¢ cac 6 nhiém chinh nguon | Nong do chat 6 Téng chat 6 nhigm Pau vao chat &
nhiém chinh nuée dau vao, ra khoi hd nhiém luu vuc chinh luu vuc nhiém luu vuc
Dau vao Pau ra (mg/L) (tan N, P) (tan/ngay)
NH4* 0,116 0,035 0,081 9,0
NO2 0,08 0,013 0,067 10.323 7.4
NOs 0,256 0,15 0,106 11,8
Tong N 0,254
PO4* | 0,02 | 0,08 0,06 14,9
Tong P 0,06 5454
Bang 3.3. Thoi gian luu nude cua hd thiy dién Son La 2019
TT Muc nuée hd (m) | Dung tich (triéu m3) | Tong luu luong xa (m¥/s) | Thoi gian luu nuée
(ngay)
1 175 2.756 2030 16
2 190 6.504 2030 37
3 215 9.260 2030 52
B NH4 mNO2 NO3 PO4
1800 -
1600 - tan
1400 1595
1200 -
1000 -
800 4 1126
600 -
400 -
480
219
o1 73 161
Muec nwéc 175m Muec nwéc 190 Murc nuwéce 215m

Hinh 3.9. Kha ning tu 1am sach chit & nhidm cua hé thay dién Son La 2019.
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Tinh toan duogc kha nang tu lam sach 8.117
tan/nam 2019 voi 4 chat 6 nhiém chinh NH4*,
NOz, NO3", PO,* trong 10.323 tin Nito va 5.454
tan Photpho tir 05 ngudn thai luu vuc vao ho thiy
dién Son La chuyén hoa thanh (Hinh 3.9).

4. Két luan

Két qua nghién ctru da tinh toén dwoc 10.323
tan Nito va 5.454 tin Phétpho tir 05 ngudn duoc
thai xudng hé thay dién Son La nam 2019 gém
i) Sinh hoat cta dan cu va khach du lich thai 364
tan N va 111,6 tan P; ii) Chdn nudi trau, bo lon,
gia cam thai 4.960 tan N va 1.867,3 tan P; iii) Ca
Iong thai 969 tin N va 192 tan P; iv) Béan ngap
(trdng trot) thai 2.065 tin N va 3.167 tan P; v)
Ling dong khdng khi xuéng hd 1.965 tin N va
114,3 tin P.

Tinh toan duge dau vao chat 6 nhidm luu vuc
vao hd tan/ngay gom: 9,0 tin NH,*, 7,4 tin NOy,
11,8 tan NO3™ ¢6 trong 10.323 tin Nito va 14,9
tan PO,> ¢d trong 5.454 tan Phétpho tir 05 ngudn
thai luu vuc chuyén héa thanh. Day 14 co so Xac
dinh dau vao chat 6 nhiém Iuu vyc va kha ning
tw 1am sach chat 6 nhiém cua ho theo muc nuéc
va dung tich trong qué trinh van hanh ho thiy
dién Son La.

Tinh toan dugc ho thay dién Son La c6 kha
ning ty lam sach duoc 8.117 tin chat & nhidm
nhom NH.*, NOz, NOs', PO,* duoc chuyén hoa
trong 10.323 tan Nito va 5.454 tan Phétpho theo
dung tich va thoi gian luu nuée caa hd. Tir thang
04 - 08, muc nuéc hd 175m, dung tich 2.756
triéu m®, 16 ngay luu nudc, hd 1am sach duoc
1.224 tin chét 6 nhidm gdm 367 tin NH,*, 303
tan NOy’, 480 tan NOg’, 73 tAn PO,*. Thang 01 -
03, muc nudc 190m, dung tich 6.504 triéu m, 37
ngay luu nude, hd 1am sach duoc 2.856 tan chat
6 nhidm gdm 859 tin NH,*, 709 tin NOy, 1.126
tan NOs, 161 tin PO.*. Thang 09 - 12, muc
nudc 215m, dung tich 9.260 triéu m® 52 ngay
luu nude, ho 1am sach 4.037 tin cac chét 6 nhiém
gbdm 1.218 tAn NH,*, 1.005 tin NOy, 1.595 tin
NOz, 219 tin PO4*,

Do vay, dam bao co ché vat 1y, héa hoc va
sinh hoc trong ho dién ra 6n dinh dé phan huy,

hip thu hoic pha lodng cac chat & nhidm co
ngudn gdc tir Nito va Phétpho chuyén héa thanh
cc chat 8 nhidm nhu NH4*, NO2, NOg, POs*
can khuyén khich ap dung giai phap hiéu qua
kiém soét cac nguon thai tir luu vuc vao ho Quan
tam dén xur ly chat thai chin nudi tai nguon, chat
thai sinh hoat tir cac d6 thi trong luu vuc, &p dung
mo hinh canh tac sinh thai trén dat ban ngap,
nudi trong thay san theo huong huéng VietGAP
va kiém soét nguon ling dong Nito va Photpho
tir khéng khi trong pham vi luu vuc vao hd.

Loi cam on

Tap thé tac gia cam on Cong ty Thuy dién
Son La, Pai Khi twong thuy van Tay Bic va cac
dia phuong trong luu vuc hd thiy dién Son La
d3 cho phép str dung ngudn dit liéu.
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