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ABSTRACT

The paper describes the importance of small scale decentralized domestic wastewater
treatment using “reed bed” system in the Mekong Delta of Vietnam with example where
the system provides good quality of effluent discharge. A pilot-scale sand-based
horizontal subsurface flow constructed wetlands (HSSF CWs) planted with Phragmites
sp. was built in Campus I, Cantho Univeristy. The system was operated at two hydraulic
loading rates (HLRs) of 31 and 62 mm/d. Removals of TSS, PO4+P and TP were efficient
and similar at both HLRs with mean removal rates of about 94, 99 and 99%, respectively,
while removals of BODs, COD, TKN and NH4N decreased with HLRs increased, and
were in range of 47-71, 68-84, 63-87 and 69-91%, respectively. The results indicated that
using HSSF CWs for domestic wastewater treatment was viable technique. Effluent
quality at high HLR of 62 mm/d (i.e. 1200 L/d) was within the permitted Vietnamese
standard for discharge into surface water.

Keywords: constructed wetlands, horizontal subsurface flow, removal efficiency,
hydraulic loading rates, common reed, domestic wastewater

Title: Efficiency of sand-based constructed wetlands in domestic wastewater treatment
under high hydraulic loading rates

TOM TAT

Bai viét nay mé ta tam quan trong cia viéc sir dung hé thdng bdi loc trong sdy qui mé
nho trong viéc xir Iy muoc thai sinh hoat phi tdp trung o Bong Bing Song Curu Long, Viét
Nam, véi két qua la nuoc thai dau ra cia hé thong 6 chat heong tot. Hé thong dat ngdp
niede kién tao nén cat trong Sdy c¢é dong chay ngam ngang (HSSF CWs) dwgc xdy dung
tai khu 1, Pai hoc Can Tho. He th(fng dwoc van hanh voi hai mure tai nap thuy lyc (HLRs)
la 31 va 62 mm/ngay. Kha nang xir 1y TSS, lan hoa tan (POP) va ldn tong (TP) la rat
hiéu qua va khong doi cho ca hai mitc HLRs voi hiéu sudt xir 1y trung binh tuong img
khodng 94, 99 va 99%, trong khi dé hiéu sudt xir ly nhu cau oxy sinh hoc (BODs), nhu
cau oxy héa hoc (COD), t(fng dam Kjeldahl (TKN) va dam amon (NHN) giam khi HLR
ting, va cé gid tri trung binh nam trong khodng twong img la 47-71, 68-84, 63-87 va 69-
91%. Két quad cho thay bang cach sir dung HSSF CWs trong viéc xir Iy nuGe thai sinh
hoat la phwong phdp kha thi. Chdt lwong miede thai dau ra ciia hé thong ¢ mirc HLR cao
62 mm/ngdy (twong dwong 1200 L/ngdy) dat tiéu chudn Viét Nam cho phép xd thai vao
nguon  nudc mdt.

Tir khéa: dit ngdp nwéc kién tao, dong chdy ngam theo phwong ngang, hiéu suit xi
Iy, mirc tdi nap thiiy luc, ciy Sdy, nwoc thdi sinh hoat

! Khoa M®i trudng va Tai nguyén Thién nhién, Truong Pai hoc Can Tho
2 Bo mon Sinh hoc, Khoa Khoa hoc, Truong Dai hoc Aarhus - Pan Mach
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1 GIOI THIEU

Thanh phé Can Tho (TPCT), noi tap trung dan cu ciing nhu cac hoat dong dich vu,
thuong mai 16n cua céc tinh thanh ving dong bang song Cuu Long (PBSCL), do
d6 nhu cau stir dung nude va luong nude thai hang ngay cling 1a mot didu dang lo
ngai (Nguyén Thi Phuong Loan & Simon, 2012). Nhu cau cap nudc sach do thi &
TPCT udc tinh 1a 150 va 165 lit/ngudi/ngay twong tng cho nam 2010 va 2020,
trong do ty 18 nude thai wdc tinh 1a 80% lwong nudc cap, vay lwong nudc thai sinh
hoat wdc tinh 1a 120 va 132 lit/nguoi/ngay twong ung cho nam 2010 va 2020
(Cong ty cap thoat nuéc Can Tho, 2007). Hién tai TPCT dang d6i mat voi rat
nhidu van dé méi truong vi hé thdng thoat nude va xur Iy nudce thai hién trang
khong phu hop, dac diét khu vuce trung tdm c6 mét d6 dan cu cao. Do d6 d6 thi hoa
bura bai va nhanh chong s& gly surc ep rat 16n ddi voi moi truong d6 thi dac biét
chat lugng nudc. Nguon nuée miat & DPBSCL hién nay van con la nguon nude
chinh cung cap cho sinh hoat, hoat dong san xuit nong, cong nghiép. Vi thé can co
bién phap bao vé ngudn nudc tranh nhimng tac dong gay 6 nhiém ngudn cung cap
nudc sach tir nhimg khu d6 thi. Bai bao nay mé ta kha nang xir 1y cta hé thong dat
ngap nudc (DNN) quy md nho trdng Sdy trong viée xtr Iy nude thai sinh hoat phi
tap trung & DPBSCL vdi luu lugng tai nap cao hon mirc tai nap truyén thong.

Viéc xtr Iy nude 6 nhidm bang hé théng DNN kién tao c¢6 dong chay ngdm ngang
(HSF CWs) hién dang duoc chip nhan nhu 1a mét cong nghé c6 thé duogc st dung
dé xtr ly nhiéu loai nudc thai & cac nudce nhiét d6i (Trang et al., 2003; Tuan et al.,
2005; Brix ez al., 2007). Hé thong DNN dugc biét dén voi nhiéu lgi thé hon céc hé
thong xur Iy truyen thng khac nhu: chi phi xay dung va bao tri thap, van hanh dé
dang va hiéu sudt cao, c6 thé chiu dung khoang bién dong cao ndng do chit 6
nhiém va luu luong tai nap nudc 16n (Trang, 2009; Konnerup et al., 2011). Tuy
nhién dién tich dit cAn dé thiét ké mot hé théng DNN hiéu qua la rat 16n, day cling
chinh 13 tré ngai khi lya chon bién phap xir Iy nudc thai bang DNN, dic biét &
nhiing noi gia dét tang cao.

Cung gop phan vao tham gia nghién ctru va tién hanh tng dung thuc tién cac bién
phap xir Iy nudc thai bang bién phép sinh hoc, cu thé 1a xir Iy nudc thai sinh hoat
béng DNN kién tao. Hé théng dugce thiét ké hoan thanh nam 2002 dudi sy tai tro
cua dy an VLIR — A2, va dugc thuc hién nghién ctru voi mét luu lugng nude thai
dau vao 1a 600L/ngay. Hiéu suit xir Iy cac chat 6 nhiém véi tai lugng nay trong 3
nam déu cao, va chat lugng nuéc dau ra dat tiéu chuan cho phép xa thai cit A,
TCVN 5945:2005 (Tuan ef al., 2005). Tuy nhién, tic gia da kién nghi rang thuc té
hé thdng c6 thé chiu duoc 1u'u luong nudce thai dau vao cao hon do tinh toan ban
dau hé thdng nay c6 thé tai nap luu lu(mg ly thuyet khoang 9600 L/ngay. Do d6 dé
tai nay dugc thyc hién nhdm danh gia hiéu suit xtr 1y nude thai sinh hoat cua hé
thdng véi luu lugng nap vao cao hon thong qua chét lugng nudc thai dau ra so voi
tiéu chuin QCVN 24:2009/BTNMT (thay thé cho TCVN 5945:2005) (Loai A: cho
phép thai vao ngudn tlep nhan la nguén nude dung cho muc dich sinh hoat; Loai
B: cho phép thai vao nguon tlep nhan 1a ngudn nudc dung cho muc dich khac). Tir
d6 1am co so cho viée thiét ké hé théng DNN khi 4p dung ¢ dién rong hon hay cho
nhitng nghién ctru tiép theo trén cliing hé thong.
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2 PHUONG PHAP NGHIEN CUU
2.1 M5 ta hé thong

Heé théng xir Iy nudc thai sinh hoat bang dat ngap nudc kién tao dong chay ngam
theo phuong ngang (HSSF) dugc thiét ké phuc vu nghién ciru tbc d6 dong chay
trong hé théng do Du 4n VLIR — A2 tai trg. Hé théng bao gdm cac bé lién tiép: (1)
bé vao (bé diéu luu) (2,0m x 1,6m x 2,2m: dai x rong x cao) chtra nudc thai dau
vao dugc bom vao tir thung nhya thu gom 500L tir cac ho gia dinh, bom qua 1 tAm
luéi loc rac; (2) bé loc than dude (0,6m x 1,6m x 1,3m) dé loc giir lai cac chat rén,
khir mui, mot s6 chat 6 nhiém va vi sinh c6 trong nudc thai; (3) bé loc xo dira
(0,4m x 1,6m x 1,05m) duoc ngin cach voi bé xur 1y phia sau bang mot ludi thép,
trong bé c6 kep xo dira dé ngan cat tran ngugc vé phia trude va ngan khong cho
cac manh vuyn cta than ciing nhu cac manh vun hitu co c¢6 kich thude 1on di vao bé
xtr 1y; (4) bé cat co trong Say Phragmites sp. (25 cdy/m?) 1a phan chinh cia hé
thong c6 kich thude dai x rong (12,0m x 1,6m) va chiéu cao & dau khu dét Ia
1,75m, chiéu cao & cudi khu dat 1a 2m, day bé duoc dit nghiéng huéng bé dau ra
v6i do dbe i = 1%; va &) cudi cung la bé dau ra (1,0m x 1,6m x 1,2m). Déu ra dat
& cudi hé thdng v6i 2 voi chay tran dat cach day hé théng 1,3m. Ngoai ra, c6 mot
voi x4 dit cach day hé thong 1a 0,6m dé ldy miu nudc ra va mot van xa day
(Hinh 1).

2.2 Vin hanh hé thong

Hai luu lwong dd dugc ap dung 1a 0,6 va 1,2 m’/ngdy twong rng v6i muc tai nap
thuy lyc (HLR) la 31 va 62 mm/ngay. Muc tai nap thuy luc thdp (31 mm/ngay) s&
dugc van hanh dau tién, nude thai dugc bom vao bé dicu luu. Luong nude thai
duogc chia 1am 2 1an bom sang va chiéu. Trong bé diéu luu c6 lip mot day thudc,
mdi 14n bom nudc thai vao, van & bé diéu luu duge khoa lai, va bom mdt thé tich
nuée ¢ chidu cao 11cm dbi véi nghiém thire 600L, va 22 cm véi nghiém thirc
1200L (trong sudt bai viét s& st dung NT 600L va NT 1200L). Khi du luong thi
mo¢ van cho nudce chay vao hé thong Hé théng duoc vén hanh lién tyc 15 ngay cho
mdi lwu lwong nham 6n dinh hé thong trudce khi thu méu. Viée thu miu nudc tién
hanh 2 ngay 1 lan lién tuc trong 10 ngay cho mdi NT.

2.3 Vi tri thu miu va céc chi tidu phén tich chit lwgng nudéec

Viéc thu mau nude duoc thye hién tai 3 diém dau vao (WL1), dau bé cat (WL2) va
bé dau ra (WL3), twong tng voi khoang cach tir diém dau vao (0) 14 2,9 va 10,9 m
(Hinh 1). Tai bé diéu luu (WL1), nudc thai dau vao duoc tron that déu trude khi
thu mot mau hon hop dai dién, con tai 2 vi tri WL2 va WL3 viéc thu mau nudc
tryc tiép qua dng dau ra (Hinh 1).

Cac chi tiéu nhu pH, oxy hoa tan (DO), d¢ dan dién (EC), va nhiét do duoc do
ngay tai khu thi nghiém bang cac may do cAm tay tuan tu la: HI 8424 va HI 9146
(Hanna Instruments, Romania) va Orion 011510 (Thermo Electron Corporation,
USA). Céc chi tiéu con lai: NH4-N (dam amon), PO4-P (1an hoa tan), TKN (tong N
Kjeldahl), TP tong lan), COD (nhu ciu oxy héa hoc), BODs (nhu cau oxy sinh
hoc), TSS (téng rén lo ling) s& dugc phan tich tai phong thi nghiém Bo Mén Khoa
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hoc Madi Truong — Khoa Mai trudng — Dai hoc Cén Tho theo cac phwong phap
trong quy trinh tiéu chuan danh gia nudc va nudc thai (APHA et al., 1998).

2.4 Hiéu suit xir ly
Hiéu suat xir 1y (%) duoc tinh theo cong thirc:

(Nong d6 dau vao — Nong do dau ra)

x 100
Néng d6 dau vao
2.5 Phan tich va xir 1y s6 liéu
Tat ca sb liéu chat lugng nude duge thu thap va tinh gié tri trung binh va d6 1éch
chuan cho tirng nghiém thirc bang phan mém Excel. So sanh trung binh hi€u suat

giita 2 nghiém thirc theo phwong phap Kiém dinh T-test bang phan mém théng ké
Statgraphics Centurion XV (StatPoint, Inc., USA).

3 KET QUA VA THAO LUAN
3.1 pH, nhiét @9, oxy hoa tan, 36 din dién va TSS

Nuéc thai dau vao cia hé thong xir Iy ¢6 ndng do cac chat twong ung tinh chat dic
thil véi nude thai sinh hoat thanh phd, tuy nhién TSS, BOD va COD c6 noéng do
thip hon (Bayley et al., 2003). Gia tri pH qua céac diém thu miu cua hai NT c6 xu
huong giam dan ¢ dau ra va nam trong khoang 7,0-7,7 (d6i voi NT 600L) va
7,1-7,8 (d6i véi NT 1200L). Cac gia tri pH vin nam trong khoang cho phép ciia
QCVN 24:2009 cho nudc thai loai A (Bang 1). San phim cua qué trinh phan hay
sinh hoc chét hitu co trong diéu kién hiém khi trong hé théng chay ngam theo
phuong ngang 14 nhimng acid hitu co, dong thoi qué trinh nitrate hoa xay ra trong
hé théng thong qua nong d6 NH,-N giam trong nudc thai ddu ra (Hinh 2e) 1a
nhitng nguyén nhan lam cho gia tri pH trong nuéc thai dau ra thap hon so véi dau
vao (Vymazal et al., 1998).

Nhiét d6 trong nude & NT 1200L thap hon (p<0,05) so v6i NT 600L (Bang 1), do
thoi diém thu mau & NT 1200L, thoi tiét twong ddi lanh hon (thang 01) so vai
nhiét d¢ ¢ thoi diém nghiém thirc 600L (thang 11) nén anh hudng dén nhiét d6 cua
mau nude. Tuy nhién, nhiét do cua 2 NT van nam trong khoang cho phép cua
QCVN 24:2009 (loai A). Nong d6 oxy hoa tan (DO) ¢ xu hudng giam & diém thu
mau WL2 trong bé cat trong Sy so véi trong nudc dau vao va ting dan & nude
dau ra (Bang 1).
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N ) B¢ loc than dugc )
Ludi loc rac Ong dau ra phu ludi thép va da

Ong chay tran Thdm xo dira
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Hinh 1: H¢ thong dit ngap nwéc kién tao (vE lai tir Tuan et al., 2005); kich thwéc khong
theo ty 1€ (don vi kich thwéc: m)
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Bang 1: Gia tri trung binh (sai s6 chuén, n=5) mot s6 thong s trong nwéc & cac vi tri thu
mau WL1, WL2, va WL3 cho nghiém thirc 600 va 1200 L.

. Nghiém thirc 600L Nghiém thirc 1200 QCVN cjt A
Vitithoman w, ) wi2 w3 WLI WL2 WL (24:2009)
pH 77 14 10 78 74 11 6-9

0,1) (O, 0,1) 0,1) (0,1) (0,1
Nhiét d6 (°C) 27,5 28,2 27,9 25,0 26,6 26,3 40
0,3) (0,1) 0,1) 0,3) (0,1) (0,3)

DO (mg/L) 0,9 09 1,7 1,6 13 20 KQDb
02) (0,2 0,2) 0,2y (0,1 (0,2)

EC (uS/cm) 726 742 619 870 840 733 KQD
(16) (%) (11 4 (5) (14)

TSS (mg/L) 36,0 84 2,5 327 10,6 2,1 50

0,5 (0,4 (0,4) (1,7)  (0,3) (0,1)

KQOD: Khong quy dinh

Déi véi do dan dién (EC), cac mudi hoa tan c6 thé bi giit lai bang co ché hap phu
bé mit, hodc do cdy va vi sinh vat hép thu lam cho EC gidm trong nuéc thai dau ra
& ca 2 NT. Riéng ¢ nghiém thirc 1200L, trude khi tién hanh thu mau nuéce da 46
mudi vao hé thdng dé nghién ciru van tde dong chay, do d6 d6 dan dién cao hon so
v6i nghiém thirc 600L (p<0,05). Nong d6 TSS trong nudc thai dau vao nam dudi
ngudng cho phép x4 thai (QCVN 24:2009, loai A: 50 mg/L), va khong c6 sy khac
biét (p>0,05) vé ndong do 1an hiéu suit xir Iy TSS (%) giita 2 NT (~94%). Theo
Vymazal et al. (1998), thi co ché loai bo TSS chu yéu 14 1y hoc nhu qué trinh ling
tu va loc, va hau hét chit ran co kich ¢& 16n duoc loai bd nhiéu trong bé loc than
dude va xo dira, khoang 68-78% chét rin dugc loai bo & day. Nhin chung, hi¢u
suit dat dugc trong thi nghiém nay van dam bao cho du khu hé théng da van hanh
khoang 5 nam, tuy hé thong duoc van hanh luu luong cao gip doi (1200L/ngay),
nhung van c6 hiéu sudt gibng nhu ghi nhan trong nhitng nghién ciru trude day véi
luu Iwong thap hon 1a 600 L/ngay (Tuan ef al., 2005).

3.2 BODs va COD

Nhin chung nong d6 BODs c6 xu huéng giam dan & ca 2 NT va nim trong khoang
cho phép ctia QCVN 24:2009 (loai A, 30 mg/L). Tir diém WL1 dén WL2, BOD;s &
ca hai nghiém thire déu giam nhanh, c6 thé do nuéc thai trudc khi dén WL2 dé qua
bé loc than dudc va xo dua, cac chét rin lo limg véi kich thudce 16n c6 chira BOD;
bi gitr lai. Tir vi tri WL2 dén WL3, nudc thai qua khu xtr Iy nudc bang Say, cac
chét rin lo Itrng c6 kich thudc nho hon tiép tuc dugc gitr lai béi vat liéu loc 1a cat,
ngoai ra con c6 sy hoat dong cua vi sinh vat phan giai cac chét hitu co nén BODs
tiép tuc giam (Hinh 2a). Tuy nhién, bén canh cac qué trinh trén, x4c cua vi sinh
vat, ré Say phan huy cling gop phﬁn gia tang BODs, do d6 BODs tr WL2 dén WL3
giam cham hon so véi vi tri WL1 dén WL2. Két qua nay ciing dugc ghi nhan
tuong tu & nghién ctru cia Tuan et al. (2005).

Hiéu sudt xir Iy BODs ciia NT 600L (71,4%) cao hon NT 1200L (47,4%)
(p<0,05).

Nong d6 COD trung binh trong nudc dau vao cua NT 600L (~144 mg/L) cao hon
so voi cia NT 1200 L (p<0,05), nhung ndng d6 COD trong nudc dau ra lai cé xu
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hudng nguoc lai (p<0,05) (Hinh 2b). Dan dén hiéu suit xir 1y (%) COD & NT
600L (~84%) cao hon (p<0,05) so v6i NT 1200 L (~68%). Theo Vymazal (1999)
hop chét hiru co dugc phan huy yém khi 1an hiéu khi boi vi sinh vét trong hé thong
DNN chay ngim ngang, va rat khé xac dinh ty 1é cta 2 qua trinh trén. Nhung theo
két qua noéng do DO trong nudce thai dau ra ting so v&i du vao, va gia tri pH giam
& nude dau ra (Bang 1), chimg to ca 2 qua trinh trén déu dién ra trong bé cat trong
Séy. Mot phan ré gia va r& chét bi phan huy trong hé thdng ciing c6 thé gop phan
ndng d6 BOD va COD khé cao trong nudc thai dau ra (Hinh 2a va 2b).

3.3 POsPvaTP

Co ché loai bo P trong hé thong DNN kién tao chay ngam ngang la qua trinh hap
phuy trén bé mit chat nén (& day sir dung cat), qua trinh két tia, va qua trinh dong
hoa vao co thé vi sinh va thuc vat (Vymazal, 2004; Trang, 2009). Nong do PO,-P
trong nudce thai ddu vao cua NT 1200L cao hon (p<0,05) & NT 600 L (Hinh 2c),
nhung chat lugng nudc dau ra c6 ham lugng PO,-P twong dwong (p>0,05). Dan
dén hiéu suét xir Iy PO4-P ctia cd 2 NT giéng nhau va rat cao (>99%), tham chi cao
hon so v6i nhitng ghi nhan truée ddy (Tuan ef al., 2005). C6 thé do trude khi tién
hanh nghién ctru nay, cat 6 2m dau ctia hé thdng DNN dugc rira sach va Séy dugc
trong méi, cho nén co thé luong PO,-P hép phu vao cat nhiéu va ciy Say hap thu
PO,-P nhiéu hon cho sinh khéi méi, nén luu lwong khéng anh huéng 1én hiéu suit
xu Iy PO4-P trong nghién cuu nay.

Nong do TP trong nude thai dau ra ¢ ca 2 NT déu giam rd rét va nam trong khoang
cho phép cua QCVN 24:2009 (loai A: 4 mg/L). O vi tri WL2, ndng d6 TP c6 xu
hudng tang mot it & NT 600L, co thé do tai vi tri nay la vi tri mat nuéc mo, 1a cay
ryng xuong phan hiy va c6 nhiéu xac dong vat noi, mu01 ... ¢6 thé 1a 1y do lam
tang nong do lan trong nude. Nhung qua bé loc cat ndng do TP giam 13 rét co thé
do cat s dung lam chét nén trong hé thdng nay déng vai tro hitu hiéu trong viéc
hap phu lan (Arias ef al., 2001). Dan dén hiéu suat xur Iy TP cuia hé thong rat cao &
ca 2 NT; va NT 600L (98,9%) cao hon NT 1200L (98,1%) (p<0,05), tuong duong
v6i ghi nhéan cua Tuan ef al. (2005).

3.4 NH4-N va TKN

Nhin chung NH,-N va TKN c¢6 cung xu huéng va giam dan khi qua hé théng xir
ly, nudc thai sau khi qua hé thong chi dat QCVN 24:2009 (loai A) ddi v6i NT
600L. Riéng chét lugng nude & NT 1200 L c¢6 ham lugng NH4-N va TKN dat tiéu
chuan loai B (QCVN 24:2009). Cé thé mét phan do hién tuong chay tran bé mat
va nhiét do giam (Bang 1) anh huong dén hiéu suat xir Iy dam & NT 1200L
(Vymazal et al., 1998). Pam trong nudc thai dau vao dén vi tri WL2 chi giam mot
phén nho vao bé loc than dude va xo dira, sau d6 giam nhanh khi qua hé thong xir
ly bé cat trong Say (Hinh 2e va 2f). Bén canh d6, ciing nhu co ché giam P trong hé
thdng, cat ciing dong vai tro lam giam dam thong qua kha nang gitr lai cac chat ran
lo g ¢6 chtra nito hitu co va hip phu bé mit cat (Vymazal, 2007).
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Hinh 2: Nong dd (mg/L) trung binh (cic thanh ding chi d léch chuin, n=5) ciia ()
BODs, (b) COD, (c) PO4-P, (d) TP, (¢) NH4-N va (f) TKN ¢ cac vi tri thu mau
trén hé thong PNN ciia 2 NT 600 va 1200 L so véi QCVN 24:2009 (cot A)

4 KET LUAN VA PE XUAT Y KIEN

4.1 Két luan

Kha ning xit Iy TSS, PO,-P va TP 1 rat hi¢u qua va khong doi cho ca hai mirc Iuu
luong (600 va 1200 L/ngay) voi hiéu suat xur ly trung binh twong ng la ~94, 99 va
99%. Trong khi d6 hi€u suat xtit Iy BODs, COD, NH4-N va TKN giam ¢ muc luu
lwong cao (1200L/ngay), vaoi gia tri trung binh twong tng 1a 47-71, 68-84, 63-87
va 69-91%.
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Hé théng BNN kién tao chay ngim ngang co trong Sdy thir nghiém trong nghién
ctiru nay cho két qua kha thi trong viéc xur Iy nude thai sinh hoat phi tap trung &
dieu kién nong thon DBSCL.

Hé théng nay c6 chirc ning nhu la bé loc sinh hoc hiéu qua, dé van hanh, d& tén
cong bao tri, van hanh véi mirc tai nap thuy luc cao, va cho chét lugng nudc thai
dau ra dat tiéu chuan cho phép xa thai QCVN 24:2009 (cot A), cho phép x4 thai
vao thiy vuc lam nguén nudce cho muc dich sinh hoat, ngoai trir ham lwong NHy-N
va TKN & NT 1200 L/ngay thi dat tiéu chuan cot B (QCVN 24:2009).

4.2 Pé xuit y kién
C6 hién twong chay tran bé midt & & NT 1200 L/ngay, d6 1a diéu can quan tim khi
nghién ctru ¢ mutrc luu lugng tai nap cao hon trong tuong lai.

Thu hoach Say 1a bi‘én phép hiru hi€u loai bo dinh duc?ng ra khoi hé théng, dac biét
N va P, cho nén can c6 nhitng nghién ctru thém vé chu ky thu hoach cay Say
thich hop.

Bé nudc thai dau ra WL3 can phai day nip kin dé ngin can tao hay 4u tring
phat trién.
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