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TAI SUDUNG NUGC THAI SAU XU LY
CHO CAC HOAT DONG DO THI

TRAN DUC HA, TRAN THUY ANH
Truong Dai hoc Xay dung Ha N§i

Tom tit:

Nudc thai sau xt ly dugc coi la nguén tai nguyén
quy, gop phan quan trong giai quyét tinh trang khan
hiém nudc hién nay. Nhiéu hoat dong trong do thi c6
thé st dung ngudn nudc khong can dam bao chit lugng
theo quy dinh cia QCVN 01:2018/BYT. Vi vay, tai st
dung nudc thai sau xt ly viia ¢ y nghia trong BVMT,
vtia c6 hiéu qua kinh té cao. D¢€ tai khoa hoc cong nghé
RD 37-20 dugc nghién ctiu nhdm xiy dung quy trinh
tai st dung nudc thai sau xt ly cho mot s6 hoat dong
ctia do thi, khu nha &, cong trinh phéan tan va nha may
xu ly nudc thai. Bai viét nay tap trung trinh bay mot s6
két qua dat dugc tu dé tai trén. Tuy nhién, dé dam bao
an toan cap nudc, can thiét phai nghién ctiu xay dung
cac quy chuén ky thuat cho cdc muc dich st dung loai
nuaéc nay.

Tu khoa: Xt ly nudc thdi, tdi st dung nudc thdi, quy
trinh tdi st dung, hoat dong do thi.
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1. Gi6i thiéu chung

Hién nay, vin dé nudc sach dang la mot thach thtic
doi véi nhiéu qudc gia trén thé gisi, trong dé co Viét
Nam. Do qua trinh c6ng nghiép hoéa ngay cang phat
trién, su bung né dan s6 ngay cang ting dan dén su
thi€u hut nguon tai nguyén nudc cho cac hoat dong san
xudt cling nhu sinh hoat cia con ngusi. Hon niia, moi
trudng tu nhién dang bi anh hudng bdi bién ddi khi
hiau (BDKH). Thién tai (han han, ngap lut...) xdy ra &
nhiéu noi véi dién bién ngay cang phtic tap, gay anh
hudng truc ti€p dén nguodn tai nguyén nudc.

Nudc thai d6 thi sau xt ly dugc coi la mot nguon
tai nguyén quy, gép phan giai quyét cic moi lo vé su
khan hiém tai nguyén nudc trén toan thé giéi. Theo Bao
cdo vé sy phat trién nudc trén thé gisi cua Lién hgp
quoc nam 2017 (WWAP 2017) [1], nudc thai phai duge
quan ly d€ tao ra lgi ich xa hoi, moi trudng va kinh té
nhdm huéng t6i Chién lugc Phat trién bén viing vao
ndam 2030.

Nudc thai sinh hoat chtta ham lugng 16n chét hiiu
co va dinh dudng, sau khi dugc xti ly c6 thé téi st dung
(TSD) cho cac muc dich khac nhau nhu: Céng nghiép,
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thuy loi, stic khoe hé sinh thai, san xudt nang lugng...
[2]. Day la bién phap hiéu qua d€ giai quyét van dé khan
hiém nudéc hién nay va trong tuong lai. Vai tro tiém
ndng cta TSD nudc thai da qua xt ly nhu mét nguén
cdp nudc thay thé cac ngudn ty nhién da dugc thtia
nhén va gan lién véi cac chién lugc bao vé tai nguyén,
modi trudng, phat trién bén viing ctia nhiéu quéc gia
trén thé gigi. Mot s6 qudc gia con hudéng dén chinh
sach "khong xa thai" (zero discharge) hodc long ghép
viéc TSD nudc thai trong quy hoach, quan ly nguén
nudc. Theo EPA (2012), trén thé gidi, tong lugng nudc
TSD tti 19,4 triéu m*/ngay ndm 2005 tang lén 54,5 triéu
m’/ngay nam 2015 (Hinh 1) [3].
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A Hinh 1. Tinh hinh TSD nudc thdi trén thé gidi, %
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Bén canh nhiing lgi ich vé viéc b6 sung nguén nude
cap, hoat dong TSD nudc thai ciing c6 nhiing nguy co
gy tac dong tiéu cuc dén stic khoe cong dong va moi
trudng. Chinh vi 1é d6, nhiéu qudc gia, t6 chiic quéc té
da nghién ctu, ban hanh cac quy dinh, huéng dan vé
yéu cu t6i thiéu khi TSD nudc thai...

Mic du TSD nudc thai sau xt ly la mot khai niém
con kha méi, nhung cling nhu cac qudc gia khac trén
thé gisi, Viét Nam dang phai d6i mét véi van dé khan
hiém nudc. Nguén nudc cap bi khai thac can kiét,
khong dap tng dugc nhu cau st dung ngay mot tang
cua xa hoi. Vi thé, TSD nudc thai sau xt ly sé 1a mot
bién phap hitu hiéu gép phén giam ap luc trong linh
viic cdp nudc cho san xudt va sinh hoat. Luat BVMT
nam 2020 ciing da quy dinh xuyén suét trong nhiéu
diéu khoan vé viéc TSD chat thai, trong d6 c6 nudc
thai. Nudc thai dugc khuyén khich TSD khi dap ting
yéu cau vé BVMT va muc dich s dung nuéc. Trong
Muc 2, Biéu 72 Ludt BVMT ndm 2020 ghi ro: “Yéu cau
chung vé quan ly nuéc thai dugc quy dinh: nudc thai
dugc khuyén khich TSD d€ dap ting yéu cau vé BVMT
va muc dich st dung nudc [4]”. Trong Diéu 4 Luét Tai
nguyén nudc nam 2012 néu ré: “Chinh sach ctia Nha
nudc la ddm bao co ché khuyén khich t6 chiic, cd nhan
dau tu nghién ctiu, ing dung khoa hoc, cong nghé tién
tién d€ quan ly, bdo vé, phat trién cdc ngudn nudc, khai
thdc, st dung ti€t kiém, hiéu qua tai nguyén nudc, xt ly
nude thai (XLNT) dat tiéu chudn, quy chudn ky thuat
dé TSD [5]”. Nha nu6c da ban hanh nhiéu vian ban
phép ly nham kéu goi sy tham gia ctia cong dong trong
st dung cac ngudn nudc khac nhau, tranh chi tap trung
vao nudc mat hay nudc ngam.

Khu vuc d6 thi c6 tiém ndng cao trong viéc TSD
nudc thai. Tai day phat sinh mot lugng 16n nudc thai
va cling la noi tryc tiép tiéu thu mot lugng nudce 16n
ma khong yéu cau chét lugng nudc cao. Hon niia, thuc
hién viéc TSD nudc thai sé lam giam cdc tac dong gay
6 nhiém dén moi truong, gidm lugng nudc thai vin
chuyén vé cac tram xti ly tap trung. Cac muc dich TSD
khac nhau dong gép vai trd quan trong trong viéc st
dung va tiéu thu nudc sach.

Nhu vdy, can thiét phai xay dung mot ké hoach tong
hop thuc hién TSD nudc thai sau xt Iy nhdm quan ly
hé thong nudc bén viing cho cac do thi véi da muc tiéu:
dam bao cip nudc bén viing, BVMT va vong tudn hoan
nudc tu nhién, ddp ing cdc muc tiéu phat trién kinh té
xa hoi va thich ting v6i BDKH.

2. Kha nang TSD nudc thai cho cac hoat dong
do thi

Su tang trudng dan s6 va phat trién kinh té d6 thilam
tang manh nhu cdu st dung nudc, vi vady ngudén nudc
sach trd thanh mot loai hang hoéa c6 gia tri. Tai nguyén
nudéc do thi bao gom 4 hop phan: Nude mat, nude dudi
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dat, nuéc mua va nudc thai. Nudc mat hodc nude ngam
dugc khai thac, xti 1y va cip cho cac doi tugng sti dung
nudc do thi. Nudc thai sau dé dugc thu gom, xt ly va
X4 ra cdc ngudn tiép nhan nhu séng, ho, dai duong... O
hé thong nay, cac bo phan nudc do thi khong co su lién
két va hé thong tai nguyén nudc chiu cac ap luc nang
né nhu suy thoai vé chat lugng va s6 lugng. Hién nay,
nhiéu khu vuc trén thé giéi da ap dung cach tiép can
quan ly hé thong nudc bén viing. Trong do, tai nguyén
nudc duge dat lam trung tdm, gidm thiéu viéc st dung
nudc va tang cudng TSD nudc trong cong trinh. Vi thé,
giam ap luc 1én tai nguyén nudc thién nhién va giam
thiéu su xa thai chit 6 nhiém ra ngoai hé sinh thdi la
yéu cau cdp bach hién nay.
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A Hinh 2. Miic dp xit Iy nudc theo muc dich si dung/TSD [6]

Theo T4 chuic Y té€ thé gigi (WHO), nudc thai sinh
hoat sau xti ly ¢6 thé TSD vao 4 linh vuc: Hoat dong do
thi, san xudt nong nghiép, san xudt cong nghiép va bo
cap nudc ngam. Trong hoat dong d6 thi, mot lugng 16n
cac nhu cau st dung nudc trong do thi khong doi haoi
chét lugng nudc cao. St dung hiéu qua nudc thai sau
xu ly sé ho trg cong tac cdp nudc bén viing & cac do thi
[7]. Nudc thai sinh hoat do thi da qua xt ly tuy theo
nhu cdu, c6 thé stt dung lai cho cac muc dich: Tuéi cay,
rtia duong, doi ria toilet, dy trii cdp nudc chiia chay,
tai tao canh quan song, ho6 do thi. Viéc bd cép cho ting
nudc ngdm bing nudc thai d6 thi duge xu ly ddm bao
muic d6 nhat dinh c6 thé gitip ngén chdn hién tugng sut
lan, giam muyc nudc ngam, ngin chan qua trinh xam
nhap man, duy tri tai nguyén nudc ngdm cho nhu cau
tuong lai. Cac hé thong TSD nudc thai da phat trién
dén mic dugc coi 1a hgp phéan hiiu hiéu trong quan
ly nudc do thi va dugc st dung réng rai & nhiéu thanh
pho va quoc gia trén thé gidi.

Theo cach tiép c4n quan ly hé théng nudc bén viing
cua OECD, 2018, d¢€ giam thiéu viéc st dung nudc va
tang cuong TSD nudc trong cong trinh, tii d6 gidm ap
luc Ién tai nguyén nudc thién nhién va giam thiéu sy xa
thai chdt 6 nhiém ra ngoai hé sinh thai, mo hinh quan
ly bén viing hé théng nudc do6 thi bao gom giam thiéu
nudc tiéu thu, TSD nudc mua va nudc thai cho cdc muc
tiéu cdp nudc khac nhau, dugc thé hién trén Hinh 3.
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[Nguodn: OECD, 2018]

Nudc thai do thi dugc xti ly tai cac nha may XLNT
tap trung hodc tai cac tram xu ly phan tan. Nudc thai
sau qua trinh xt ly c6 thé TSD bén trong hodc ngoai
pham vi nha may XLNT.

Trong nha may XLNT, nudc thai c6 thé TSD cho
cac qua trinh chudn bi hda chit keo tuy, rtia bang tai éP
bun, rtta xe..., hodc rta san, doi toilet, tudi ciy... O
pham vi ngoai nha mdy, nudc thai khong chi st dung
cho tudi tiéu nong nghiép, ma con c6 thé TSD cho cac
muc dich:

- Tai tao (ca s6 lugng va chat lugng nudc) nguon tai
nguyén nudc mat cho song, hé do thi d€ duy tri moi
truong canh quan sinh thdi va diéu hoa vi khi hau cho
do thi;

- BS cép cho nudc ngdm (ddc biét cho tdng nudc
ngam mach nong tang Holocene) tii song, ho do6 thi dé
duy tri muc nudc va han ché sut lun do ha thdp muc
nudc ngam;

- Du trit nudc cho cac hoat dong do thi véi chét
lugng nudc khong yéu cau theo QCVN 01:2018/BYT -
Quy chuén ky thuat quéc gia vé nudc sinh hoat la: tudi
cay va tham co, phun nuédc rtta duong, doi nha vé sinh,
chiia chay...

Nhu céu stt dung nudc tai khu vuc do thi rét cao.
Mot lugng 16n nudce st dung cho do thi khong can phai
xu ly dat chét lugng nhu d6i v6i nuée dung dé sinh hoat
gia dinh (an udng, tdm rta vé sinh va niu nudng...),
nudc thai sau khi da qua xt ly bac hai, bac ba va dugc
khti triing thi c¢6 thé stt dung cho nhiéu muc dich khac
nhau nhu v¢ sinh nha xi, giat gid, rtia xe c9, rtia duong,
phun tuéi cay trong tao canh quan, phong chiia chay...

TSD nudc thai cé thé dugce thuc hién & nhiéu linh
vuc khac nhau tai cac do thi, tuy thudc vao kha nang ap
dung va su thuan lgi ctia n6. So d6 téng thé vé kha nang
TSD nudc thai sau xti Iy vao cac hoat dong do thi & Viét
Nam dugc néu 6 Hinh 4 [8].

NGHIEN cUU

A Hinh 4. So do tdng thé TSD nuidc thdi trong cdc hoat dong
do thi

TSD nudc thai tai khu vuc doé thi cé thé tiét kiém
dugc rat nhiéu chi phi danh cho moi trudng, dic biét
la trong van dé tiéu thu nudc va ti€p nhin nudc thai.
Nudc thai sau xt ly 1a hgp phan tai nguyén nudc do thi,
c6 thé tai tao dong chay sinh thai tu nhién va canh quan
nhdm cai thién mai trudng s6ng va mang lai nhiing loi
ich truyén thong, gido duc cong dong.

3. Xay dung quy trinh TSD nudc thai sau xi ly cho
cac hoat dong do thi

3.1. TSD nudc thdi trong nha mdy XLNT tdp
trung ciia do thi

Trong qua trinh van hanh nha may XLNT tap trung,
mot ti1¢ 16n nudc sach phai cung cip cho qua trinh sinh
hoat ctia cong nhéan, hoat dong ctia cac cong trinh, vé
sinh va lam mat thiét bi, tudi cay, rtia san, riia dudng,
dodi nha vé sinh. Tuy nhién, do muc dich st dung khac
nhau nén ciing khong cén thiét phai stii dung toan bo
lugng nudc cdp ddm bdo quy chudn vé nudce sinh hoat
trong hoat dong ctia nha may XLNT. Nghién ctiu ctia
dé tai RD 37-20 nam 2022 cho thay cdc muc dich duéi
day co6 thé TSD nudc théi sau xt ly cho qud trinh van
hanh cong trinh va thiét bi XLNT [8].

- Nhom 1: St dung nudc thai sau xt ly cho céc cong
doan xt ly c6 yéu cau nudc sach. Day la loai nudc thai
TSD khong han ché tiép xtic v6i cac muc dich: (i) Phun
bé phan ting sinh hoc dé dip bot bé hiéu khi, bé diéu
hoa, bé lang cat thdi khi, véi luu lugng nudc phun
0,007 m’/phut/m dai duong 6ng phun va chat lugng
nudc thai sau xu ly phai c6 SS nhoé hon hodc bang 50
mg/l; (ii) rtia bé loc cat véi cudng do 6-8 1/s-m? trong
5 phut hodc bang nudc va gi6 két hgp cuong do nude
3-4 1/s-m* trong 5 phut, yéu cau chat lugng nuéc sau
xu ly dat mic A caa QCVN 40:2011/BTNMT nhung
SS va BOD, phai nho hon hodc bang 25 mg/l; (iii) lam
sach so b cong trinh/thiét bi xt 1y bun véi lugng nude
0,3 -1,0 m*/dan-phut (phu thudc cong suat va loai may
ép bun) va chat lugng nudc thai sau xu ly dat mic A
cia QCVN 40:2011/BTNMT, tuy nhién SS ctia nudc
thai sau xu ly phai nho hon hodc bang 30 mg/l; va (iv)
chudn bi cac loai hoa chat nhu PAC, polymer, voi nuéc
Ca(OH),, dung dich hypoclorit... d€ XLNT va bun thai

Chuyén dé1,ndam 2023 | 5



¢ Moi truong

v6i yéu cau chat lugng nudce st dung: Nudc thai sau xt
ly dat muc A ctia QCVN 40:2011/BTNMT, tuy nhién
SS va BOD ctia nuéc thai sau xti ly phai nhé hon hodc
bang 20 mg.

- Nhém 2: St dung nudc thai sau xti ly cho qua trinh
tudi cdy va vé sinh cong trinh. Déy 1a loai nudc thai
TSD khong han ché tiép xuc cho cac nhu ciu: (i) Doi
nha vé sinh va rlia san nha may véi lugng nudc tiéu
chudn: 2 lit/m?* san/ngay va chit lugng nudc thai sau xu
ly dat muc A theo QCVN 40:2011/BTNMT nhung TSS
phai <30 mg/l va téng Coliform < 200 MPN/100 ml;
(ii) tudi cay, rtia dudng véi lugng nudce tiéu chuén la 3
lit/m?*/ngay va rtia dudng 0,4 lit/m*/ngay, dam bao chat
lugng nudc thai sau xt ly dat miic B hodc mtc A theo
QCVN 40:2011/BTNMT nhung TSS phai <30 mg/l va
tong Coliform < 200 MPN/100 ml.

So d6 st dung truc tiép nudc da qua xti ly dé cdp cho
cac muc dich vé sinh trong tram/nha may XLNT do6 thi
thé hién & Hinh 5.
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A Hinh 5. So do quy trinh sit dung nuéc thdi sau xit Iy cho
cdc nhu cdu vé sinh trong tram/nha mdy XLNT tdp trung clia
do thi

Theo so d6 Hinh 5, m¢ét phan nudc thai sau xu ly
dugc giti lai trong bé chiia hodc h6 6n dinh d€ TSD cho
cac nhu cau dung nudc sach hodc vé sinh trong nha
may/tram XLNT. Néu nudc thai sau xti ly dat miic A ctia
QCVN 40:2011/BTNMT hodc QCVN 14:2008 thi tiép
tuc kht tring nang cao bang thiét bi UV, sau d6 dung
dé tudi ciy hodc rua dudng trong nha mdy. Néu nude
thai sau xt ly dat mtic B cia QCVN 40:2011/BTNMT
hoac QCVN 14:2008 thi phai tiép tuc xu ly nang cao
dé S§<30 mg/l, BOD,<30 mg/I va téng Coliform < 200
MPN/100 ml trong c6ng trinh MBR (Membrane Bio-
reactor) dé€ c6 thé doi nha vé sinh, san xudng hodc bom
di tudi cay, rua dudng trong nha may.

3.2. TSD nuéc thdi ti¥ cdc hé thong/cong trinh
XLNT phi tap trung
baéi véi cac khu do thi, khu dan cu tdp trung nhd
hodc co s6 dich vu giai tri... doc 14p riéng hodc viung
ven do6 dugc quan ly thoat nudc theo hinh thtic phi tap
trung vé6i thoat nudc riéng hoan chinh (tach riéng nuéc
mua, nudc thai den va nudc thai xdm) hodc khong hoan
chinh (tdch riéng nuéc mua va nudc thai).
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Vé phuong dién TSD nudc, hé thong thoat nudce phi
tap trung quy md nho va viia c¢é thé phan ra cac loai:
Hé thong thoat nudc khong TSD nudc thai, TSD mot
phan nudc thai va TSD hoan toan nudc thai. Vi mang
luéi thu gom nudc thai ngan hodc khong co, thi c6 thé
tach thu gom va xt ly riéng cac loai nudc den, nudc
xam. Qua trinh x{ ly nuéc xdm don gian hon so véi
nudc den va dé TSD tryc tiép vao cac muc dich nhu:
doi khu vé sinh, tudi cay, ria duong. Doi véi cac ho gia
dinh va cong trinh cong cong riéng, cac khu resort...
c6 thé ton tai song song hinh thic té chic thoat nudc
va XLNT phi tap trung doi véi mdt s6 doi tugng ding
nudc khong dn udng va hinh thic té chic cip nudc
phi tap trung tii nguén nudc xam sau xu ly. H¢ thong
thoat nudc phéan tan c6 TSD nudc thai (Decentralized
Sanitation and Reuse - DESAR) dugc néu & Hinh 6.
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A Hinh 6. So do TSD nuidc thdi tir hé thong XLNT phdn tdn
khu vic ven dé

Trén co sG cac nguyén tic tiép can quan ly tai nguyén
nudc bén viing, quy trinh TSD nudc thai va nuiéc mua
cho cac du 4n khu d6 thi, khu dan cu nhd, co s dich vu
nghi dudng... riéng ré, doc lap véi hé thong thoat nudc
tap trung cua do thi dugc thuc hién theo trinh ty sau:

- T6 chtic thu gom nudc: TG chiic thoat nudce riéng
cho nudc thai va nudc mua.

- Phén tich céc diéu kién kinh té, ky thuat dé danh
gia kha ndng tach riéng dong nudc den va nudc xam.

- Xac dinh nhu ciu dung nudc va chat lugng nudc
cdp dé sti dung cho cac muc dich ctia du an.

- Panh gia kha nang TSD nudc thai cho cac muc
dich st dung nudc ctia doi tugng.

- Xac dinh danh gia muc do ti€p nhan nudc mua va
nudc thai (kha nang diéu tiét nuéc mua va kha nang tu
lam sach nudc thai) ctia h6 canh quan sinh thai khu vuc.

- Xac dinh mtc d¢ xu ly, dé xuit day chuyén cong
nghé, tinh toan thiét ké va ldp dat cdng trinh, thiét bi
xt ly nudc xam.

- Xac dinh mtic d¢ xu ly, dé xuat day chuyén cong
nghé, tinh toan thiét ké va lap dit cong trinh, thiét bi
xu ly nuéc den.



- Thiét ké va lap dat hé thong cdp nudc TSD nude
xam (c6 tinh dén viéc b6 sung thém nudc tit h6 canh
quan sinh thai) cho cac muc dich déi nha vé sinh, rtia
san duong, chita chay (khi can thiét)...

- Thiét ké va lap dat hé thong cdp nudc TSD nude
den (c6 tinh dén viéc bs sung thém nudc tit h6 canh
quan sinh thai) cho cac muc dich tudi cay va tham co...

- Tinh todn, lap dit cac cong trinh va thiét bi b6 cap
nudc thai (nu6c den, nudc xam), diéu tiét nuGc mua va
tao canh quan tang cudng qua trinh ty lam sach cho ho
canh quan sinh thai.

- Tinh todn, lap dit cac cong trinh va thiét bi b6 cap
nudc thai sau xti ly, nudc mua, nudc ho canh quan sinh
thai cho nguon nudc ngdm khu vuc dy an.

3.3. TSD nuiéc thdi trong khu vic ndi dé

Trong d6 thi, TSD nudc thai sau xti ly cho cac hoat
dong chinh ctia d6 thi la phuc vu tuéi cdy, riia duodng,
phong chiia chdy... va b6 cap dé phuc hoi ngudn tai
nguyén nudc ngam, ciing nhu hé sinh thai vyc nuéc
mat song ho do thi.

D€ TSD nudc thai, ngoai viéc quan tric chit lugng
dat yéu cau xa thai, con phai danh gia chat lugng nudc
thai cé pht hgp véi yéu cau st dung hay khong. Vi do
thi la mot moi trudng ti€p xtc cong dong, nude thai
TSD phai dam bao cac diéu kién vé sinh trong quy dinh
ctia TCVN 12526:2018 (ISO 20761:2018), TSD nuéc tai
cac khu vyc d6 thi - Huéng dan danh gia an toan TSD
nuéc — Cac thong s6 va phuong phap danh gia; TCVN
~1:2018 (ISO 20760-1:2018), TSD nudc tai cic khu vuc
do thi - Huéng dan cho hé théng TSD nudc tap trung -
Phén 1: Nguyén tac thiét ké ctia hé thong TSD nudc tap
trung; TCVN -2:2018 (ISO 20760-2:2017), TSD nudc
tai cac khu vuc d6 thi - Huéng dan cho hé thong TSD
nudc tap trung — Phan 2: Quan ly hé thng TSD nudc
tap trung.

Cong trinh xt ly b6 sung cho hé thong XLNT do6 thi
c6 thé la bé loc vat liéu loc ndi tu ria, bé loc cat trong
luc hodc ap luc, loc dia, loc mang MEF... [9, 10]. Khi tiép
nhan nudc thai sinh hoat sau qud trinh xt ly, dé 6n
dinh chat lugng nudc ho do thi muc A va cac thong s6
anh hudng dén stic khoe con ngudi trong nudc ho dudi
ngudng Bang 1 cia QCVN 08:2023/BTNMT [11], can
thiét phai suc khi, tiép tuc lam giau oxy dé€ ting cudng
qua trinh ty lam sach ctia ho [12]. Nudc thai do thi sau
khi xtt ly bang cac phuong phap truyén théng dat quy
chuidn moi trudng vé xa thai dugc bs cap cho ngudn
nuéc mit va nudc ngdm theo 3 qua trinh: (i) Xu ly triét
dé bang cac bién phap va ky thuat nang cao dé€ co thé
truc tiép bd cap vao ngudn nudc ngdm hodc nudc mit
song ho theo kha nang tu lam sach ctia n6 dé du tri
chita chay, cip nudc tudi cay, ria dudng va bd cap cho
nudc ngam. (ii) Tiép tuc lam giau oxy cho nudc thai sau
xt 1y b6 cap vao ngudn nudc mat song, ho, va theo kha
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nang tu lam sach ctia n6 d€ du trii chiia chay, cip nudc
tudi cay, ria dudng va bé cap cho nudc ngam. (iii) B6
cap truc tiép vao ngudn nudc mit song ho, va theo kha
ndng tu lam sach ctia n6 d€ du trii chiia chay, cip nude
tudi cdy, rita dudng va bd cip cho nudc ngdm.

Quy trinh TSD nudc thai sau xt ly cho cic hoat
dong do thi trong d6 c6 bé cap nudce thai cho song, hod
d6 thi dugc néu tai Hinh 7.
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A Hinh 7. Quy trinh TSD nuéc thdi sau xi Iy cho cdc hoat
dong do thi

Do su phtic tap cua viéc xay dung mang lu6i duong
ong va cong trinh cdp nudc thai TSD, nudc thai do thi
sau xu ly thuong dugc bd cap vao cac ho do thi dé ti dé
c6 thé ldy nudc phuc vu cho cac hoat dong d6 thi nhu
néu ¢ phan 2. Qua trinh tiép nhan nudc thai sau xt ly
dat yéu cdu xa thai vao ngudn tiép nhan d€ phuc vu cho
cac muc dich cdp nudc phi sinh hoat trong d6 thi dugc
thé hién theo so d6 Hinh 8.
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A Hinh 8. So doé tiép nhdn nudc thdi sau xit Iy vdo cdc nguon
nudc mat dé cdp nudc phi sinh hoat cho cdc hoat dong do thi

Céc vuc nudc mit co thé tiép nhan nudc thai sau xt
ly d€ phuc vu cdp nudc cho cac hoat dong do thi: H6
6n dinh (vai tro xt ly tiép tuc nudce thai) trong cic nha
may XLNT do6 thi; H6 d6 thi (vai tro hé diéu hoa trén
hé thong thoat nudc) tai cac do thi hoac khu déan cu
tap trung; Kénh song ndi do (vai tro ti€p nhén va van
chuyén nudc mua trén hé thong thoat nude do thi).

Cac tang nudc ngdm cd vai trod quan trong trong viéc
luu chtia va quan ly nguén nudc ngot, vi vay can phai
dugc b6 sung lién tuc d€ bu vao lugng nudc da khai
thac tai cac giéng khoan trong khu vuc do thi. Nuéc
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thai sau xti ly c6 thé “bd cap” lai, truc tiép qua cic giéng
bom vao hodc gian tiép qua céc ao thdm, cho cac tang
nudc ngam nay. Pua nudc thai sau xi ly vao nguon
nudc ngdm mach nong dé tlit ngudn nudc nay bo cap
lai cho ho do thi, chéng hién tugng bdc hoi nudc, giam
dd sdu ho vé mua kho. Khi b6 cap nhén tao cho nude
ngdm, nudc thai sau qua trinh xt ly bang cong nghé
phd bién va nang cao d€ loai bd cac thanh phan doc
hai, mam bénh, dugc tiép tuc thanh loc ty nhién bing
quy trinh thdm qua dat va van chuyén trong ting ngdm
nudc. Day chinh la cic qua trinh: (i) loc co hoc dé tach
cac phén tu ran lo lting, (ii) phan hty sinh hoc cac chét
hiiu co va chuyén hoéa cac chit dinh dudng (N, P), va
(iii) két tta hoa hoc, hdp thu va hdp phu vatly... déluu
giti cac thanh phén hitu co va vo co lai trong dét... Chat
lugng nudc ngdm can dugc theo doi thudng xuyén dé
dam bao céc yéu ciu vé chat lugng doi véi cac muc dich
st dung cu thé.

4. Két ludn

Nudc thai sau xu ly ddm bao quy chudn ky thuat vé
moi trudng la mdt thanh phan tai nguyén nudc do thi,
can thiét phai quan ly hiéu qua va bén viing. Viéc TSD
nudc thai viia c6 y nghia trong BVMT, viia ¢6 hiéu qua
kinh té cao khi tiét kiém dugc lugng l6n tai nguyén
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