MO DAU
& Tinh cdp thiét ciia dé tai

Hién nay, c6 rat nhiéu cong nghé xir Iy nudc thai sinh hoat di duoc ap dung
trén Thé gié1 va ¢ Viét Nam nhu cong nghé sinh hoc, cong nghé hoa sinh, cong
ngh¢ xur Iy nudc thai phan tan, cong nghé xtr Iy nudc thai sinh hoat Johkasou-Nhat
Ban, canh dong loc, canh dong tuéi... Qua nghién ciru tim hiéu vé cac cong nghé xir
Iy nudc thai sinh hoat trong nuéc cling nhu nudc ngoai, ludn vin dé& xuit nghién
ctru md hinh xtr 1y nudc thai sinh hoat bang cong nghé bai loc nhéan tao véi tiéu chi
gi4 thanh ré, dé van hanh, chi phi van hanh thap, vira xtr Iy nude thai vira khéi phuc
canh quan luu vyuc song, két hop lam cong vién sinh thai nhung van dam bao xir 1y
nude thai sinh hoat dat tiéu chuan xa thai (QCVN 14: 2008/BTNMT), dé ap dung
trong diéu kién Viét Nam, nhat 1a cac khu dan cu, thi trin, thi xd doc luu vuc song
Nhué - bay.

Hién tai va trong tuong lai 1a thoi ky gia ting manh mé& va phat trién toan
dién cong nghiép hod, hién dai hod, trén toan luu vuc song Nhué - Day, nhiéu van
dé cap bach vé méi truong d4, dang va s& nay sinh phirc tap & cac quy mo khac
nhau can thiét phai duoc xem xét, xur 1y, khic phuc, phong ngtra... Chinh vi 1& d6
viéc nghién ctru mo hinh hé théng xir Iy nudc thai sinh hoat bang cong nghé bai loc
nhan tao cho cac khu dan cu va do6 thi doc luu vuc song Nhué - Pay, nham tung
budc khic phuc 6 nhiém, khoi phuc canh quan luu vyuc song Nhué - Pay, 1a van dé
cAp thiét c6 y nghia khoa hoc va thyc tién to 1on.

& Co s¢ khoa hoc va thuc tién ciia dé tai

% Co s6 khoa hoc ciia dé tai

Bii loc ngdp nudc nhan tao hay bii loc trong ciy 1a cong nghé xtr Iy nudc
thai trong diéu kién ty nhién mang tinh bén viing va than thién. Cong nghé nay da
dugc phat trién tai chdu Au va ngay cang duoc img dung rong trén thé gidi. Bai loc
ngap nudc nhan tao duoc nghién ciru xay dyng nham khac phuc nhitng nhuge diém
ctia bai dit ngap nude tu nhién ma vin c6 dugce nhing wu diém cua dit ngdp nudc

tu nhién. Cac két qua nghién ctru cho théy, bai loc nhan tao tréng cay hoat dong tbt



hon so véi dat ngap nudc tu nhién cung dién tich, do day cta bai loc nhan tao cé 16t
chéng thdm tao d6 ddc hop ly, qua do ché do thuy lyc dugc kiém soat. Do tin cay
trong hoat dong cua bai loc nhan tao cling dugc nang cao do thyc vat va nhiing
thanh phan khéc trong bii loc nhan tao c6 thé quan 1y dugc nhw mong mudn.

% Co s6 thuc tién cua dé tai

Xtr Iy nudce thai bang bii loc trdng cac loai thuc vét di va dang duoc ap dung
tai nhiéu nudc trén thé gidi v6i wu diém 1a chi phi dau tu va van hanh thap, ciu trac
don gian, c6 kha nang xir 1y.triét dé nude thai.

Qua cac thi nghiém va tmg dung thuc té cho thay. Bii loc trong ciy co thé
loai bo céc chat hitu co ¢6 kha ning phan huy sinh hoc, chét ran, Nito, Phdtpho, kim
loai ndng, cac hop chét hitu co, ké ca vi khuan va vi rat. Cac chat 6 nhiém trén duoc
loai bé nho nhiéu co ché dién ra dong thoi trong bai loc nhu lang, loc, két taa, hap
phu sinh hoéa, trao ddi chit cua vi sinh vat va su hép thu cua thuc vat.

£ Muc dich ciia dé tai (cdc két qua can dat dwoc)

Pé xuit mé hinh xir Iy nudc thai sinh hoat béng cong ngh¢ bai loc nhan tao,
g6p phan ngin chin suy thoai, 6 nhiém moéi truong, khoi phuc canh quan moi
truong trén mot luu vuc song, 1am co sé nhan rong cho cac luu vuc song khac cua
Viét Nam.

& Déi twong va pham vi nghién ciru

< Déi twong nghién ciru

boi tuong lua chon nghién ctru 1a thi trAn Me, huyén Gia Vién, tinh Ninh
Binh

Khu vuc Iya chon ¢ dia hinh bang phang, phia Nam giap voi nai dé, phia
Bic giap voi canh dong lua, phia Pong va Tay giap v6i duong vao bai d4, khu dat
thudc khu dat du chit cta Thi Tran, dat duoc dung vao cac muc dich cong cdng,
hién tai trén dién tich dat chi tréng cay xanh cua thi tran, khong c6 nha cua va cac
cong trinh xay dung khac vi vay khong phai giai phong hay dén bu dat dai, rat thuan

tién cho thi cong xay dung cong trinh.



Do vay viéc lua chon thi trin Me 1am dia diém thyuc hién dy 4n 13 noi c6 tinh
chit dai dién, dién hinh rat cao cho cac khu dan cu tap trung. Pac biét 1a cho luu
vuc song Nhué - Day va cho cac ving ciia déng bang Bic Bo.

s Pham vi nghién ciru

» Nghién ctru dé xuit mé hinh xtr Iy nuée thai sinh hoat phit hgp nham
ngin chin suy thoai, 6 nhiém méi trudng, khoi phuc canh quan moi
truong trén luu vuc song Nhué - Day.

> Nghién ctru mo hinh hé théng xt 1y giam thiéu 6 nhiém do nudc thai
sinh hoat cho thi trdn Me, huyén Gia Vién, tinh Ninh Binh.

+ Cdc phwong phdp nghién ciru

e Phuong phap tong hop 1y thuyét.

e Phuong phép ké thira.

e Phuong phap chuyén gia.

e Phuong phap diéu tra, khao sat, thu thap thong tin

e Phuong phap phan tich mau trong phong thi nghiém

e Phuong phap st dung cac phan mém tin hoc.

e Phuong phap thiét ké



CHUONG |
TONG QUAN VE XU LY NUOC THAI SINH HOAT
BANG CONG NGHE BAI LQC TRONG CAY NHAN TAO
1.1. Gi6i thiéu chung vé bii loc ngip nwéc nhan tao

Bai loc ngdp nudc 1a hé sinh thai ngdm nudc véi muc nude ndong hodc Xéip xi
bé mit dat va dugc cdy trong cac loai thuc vét co kha ning phat trién trong diéu
kién dat Am. Thuc vat st dung nang luong mat troi dé hép thu cacbon tir khi quyén
va chuyén hoa thanh cac chat hiru co 1a ngudn ning luong cung cap cho cac hoat
dong sdng va phat trién cta cac vi khuan di dudng (dong vat, vi khuan va ndm)

Bii loc ngap nudc c6 kha nang phan huy, chuyén hoa cac chat hitu co va cac
chit khac. Vi kha nang do, bai loc ngdp nudc nhéan tao dugc st dung dé 1am sach
nude (xu Iy nude thai do thi, ndng nghi¢p, cong nghi¢p va nudc mua). Bai loc ngép
nudc dugce coi nhu “qua than cua tao hoa” (kidneys of the landscape) voi nhitng dac
tinh vé thuy hoc va céac chu trinh hoa hoc, 1a noi chtra céac chét thai tr cac nguén tu
nhién va nhan tao [Mitsch va Gossenlink, 1993].

Ngoai muc dich dung dé xu Iy nudce, bii loc ngap nude con c6 nhirng loi ich
khac nhu tao canh quan va moi trudng song cho con ngudi va cac loai thu. Co thé
coi bai lgoc ngdp nudc nhu cac “siéu thi sinh hoc” boi tinh da dang sinh hoc cua no.
Nhiéu loai mudng tht (chim, bo sat, cac dong vat ludng cu, ca, v.v...) sdng va phat
trién trong méi truong bai loc ngdp nudc hoic st dung canh déng ngap nude lam
noi cu tra dinh ky véi mét khoang thoi gian nhét dinh trong chu ky séng va phat
trién [Hammer, 1992]. Bii loc ngap nudc con cb cac gia tri cao vé tham my.

Bai loc ngdp nudc nhan tao co thé duoc phan loai theo hinh thirc nu6i tréng
dién hinh cta céc loai thuc vat nhu: hé théng thuc vat ndi, hé théng & chum ndi va
hé théng thuc vat chim [Brix va Schierup, 1989]. HAau hét cac hé théng déu sur dung
cac loai cay ré chum, tuy nhién co thé phan loai theo dang vat li€u st dung va ché
d6 dong chay trong hé théng.

1.1.1. Cac dang bai lgc ngap nwée nhan tao

1.1.1.1. Bii loc ngip nwéc nhan tao dong chiay bé mit



a)

Hinh 1.1. Hé théng dong chay bé mait, dang hd [Brix, 1993]

Heé thong dong chay bé mit 1a hé thong duoc thiét ké c6 16p nudc bé mit tiép
xuc voi khong khi.

TAt ca céc dang bai loc ngdp nudc déu dugc céy tr6ng it nhat 1a mot loai thuc
vat co ré trong mot loai vat liéu nao d6 (thuong 1a dat, soi hodc cat). Cac chat 6
nhiém duogc khir nho su phéi hop cta cac qua trinh hoa hoc, 1y hoc, sinh hoc, léng,
két tha va hap thu vao dat, qua trinh dong hoa bai thuc vat va cac su chuyén hoa boi
céc vi khuan [Brix, 1993; Vymazal va cac cong sy, 1998].

Bai loc ngap nudc tu nhién c6 dién tich tir 1ha cho tdi 1000 ha; khoang 50%
c6 dién tich trong khoang tir 10 dén 100 ha. Bii loc ngap nudc nhan tao dong chay
bé mit thudng c6 dién tich nho hon: khoang 60% c6 dién tich nhé hon 10 ha. Thong
thuong, tai lugng thuy luc trong cac bai loc tu nhién thudong nhé hon so vai cac bai
loc nhan tao do khong duoc thiét ké cho muc dich xu Iy nudc thai [Kadlec and
Knight, 1996]. Cac hé thong duge thiét ké cho muc dich xur Iy nudc thai co nong do
nito va photpho thap (hodc luu giit hoan toan) thudng cé tai lugng bé mat thap,
nguoc lai d6i v6i cac hé thdng dugc thiét ké dé xir 1y cac chat hitu co (BOD) va chat
lo limg thuong cé tai luong bé mit cao hon. Chiéu sdu muc nudc trong hé thong
khoang 5 dén 90 cm, thong thudng 13 30 dén 40 cm. Hé thdng dong chay bé mat
thuong duoc sir dung dé xir Iy bo sung va dugc bé tri sau cac loai hd sinh hoc tiy
tién hodc hd hiéu khi trong day chuyén xt Iy nudc thai.

1.1.1.2. Bii loc ngip nwéc nhan tao dong chiy ngim



c)

Hinh 1.3. Hé théng dong chay ngam ding, dang bai loc chong tham [Brix, 1993]

O Chau Au, cac hé thdng bii loc dong chay ngdm qua dét va soi di dugc tng
dung va xay dung rat phd bién. Sdy 1a loai thuc vat dugc ciy trong phd bién nhat
trong hau hét cac hé théng, mot sb hé théng co tréng thém cac loai thuc vat khac.
Pit hodc soi thuong duoc dung lam vat li€u trong cac bai loc vi chung c6 kha nang
duy tri dong chay ngam. Cac hé thong sir dung dat thuong gip van dé vé dong chay
tran bé mat, doi voi cac hé thdng st dung soi thuong gip cac hién tuong tic dong.
Hé théng dong chay ngam thudng co dién tich bé mat nho (<0,5 ha) va tai lugng
thuy luc 16n hon so voi hé thong dong chay bé miit.

O Chau Au, cac hé théng dong chay ngdm thudng duoc stir dung dé xur 1y béc
hai d6i voi nudc thai sinh hoat tir cac khu vuc nong thon cé dan sé khoang 4400
dan. O Bic My, hé thdng nay duoc st dung dé xu 1y bac ba ddi véi nude thai sinh

hoat tir cac khu vuc c¢6 dan sé 16n hon [5].



1.1.2. Co ché xir Iy trong bii loc ngip nuwée nhin tao

Co ché xir Iy chinh ddi véi cac thanh phan nito trong bai loc ngap nudc nhan
tao la cac qua trinh nitrat hoa va khur nitrat [Gersberg va Goldman, 1983; Redd va
cac cong sy, 1989]. Tai cac vung hiéu khi, cac vi khuén nitrat hoa oxy hod amoni
thanh nitrat, tai cac vung thiéu khi cac vi khuan khtr nitrat chuyén hoa nitrat thanh
khi nito (N2). Oxy can thiét cho qua trinh nitrat hoa dwugc cung cip tir khong khi va
tir hé ré thyc vat. Trong hé thong dong chdy ngam dung véi hinh thirc tudi gian
doan, kha nang oxy hoa cao hon nén hi€u qua nitrat hoa dat cao hon nhiéu so v4i hé
théng dat bao hoa nudc. Ciy trong hip thu nito va tong hop thanh sinh khéi. Tuy
nhién su hap thu nito bdi cay trong thuong co téc do thap hon so voi qua trinh khir
nitrat. Ngoai ra, su phan huy cac chit 6 nhiém cling dugc thuc hién bdi cac qua
trinh khac. Cac vung ky khi ciing thuong dugc hinh thanh trong bai loc ngap nudc
nhén tao, va cac chat 6 nhiém cling duogc khur trong diéu kién ky khi tai cac vung
nay. Cac vi khuan ky khi c6 thé phan hay cac hop chét hitu co va khir nitrat. Qué
trinh khtr nitrat chi c6 thé xay ra trong diéu kién khong c6 oxy va gidu cacbon hiru
co (ngudn dinh dudng cho cac vi khuan kht nitrat) [5].

Qua trinh khtr photpho trong bii loc ngap nudc xdy ra chu yéu bai cac phan
tmg hép thu va két tia cing cac nguyén td khoang chit nhu nhom (Al), sit (Fe),
canxi (Ca) va mun sét trong dat tram tich [Richardson, 1985]. Cac trang thai dat 4m
va kho trong céc giai doan luan phién lam tang kha nang cd dinh photpho trong 16p
tram tich [Bayley et al., 1985; Sah and Mikkelsen, 1986]. Su hap thu photpho boi
thuc vat dong vai trd quan trong trong hé thong co tai lugng bé mat thap [Reddy va
De Busk, 1985; Breen, 1990].

Céc virus, mam bénh duogc khir trong bai loc ngdp nudc bang cac qua trinh
ling, loc va tiéu huy ty nhién trong méi trudng khong thudn loi [Lance va cong su,
1976; Gersberg va cong su, 1987; Watson va cong su, 1989]. Ngoai ra, cac vi khuan
cling bi anh hudng bai cac chit khang sinh tiét ra tir hé thong ré thuc vat [Seidel va
cong su, 1978]. Birc xa tir ngoai cling dong vai trd 16n trong qua trinh khir trang déi

v6i hé thong c6 16p nude bé mat.



Bang 1.1. Céc co ché xur Iy 6 nhidém trong bai loc ngap nudc

Thanh phan Co ché xir ly
Chat lo ltng  [Lang/loc va phan huy.
Phén hiy bang cac vi khuan (hiéu khi va ky khi).
BOD Lang (tich dong cac thanh phan hiru co/bun trén bé mit tram tich).
' Amon hoéa tiép theo nitrat hoa va khir nitrat bang vi khuan; Hap thu
it béng thuc vat; Lam bay hoi amonia.
Hap thu (phan tng hap thu - két tiia ciing cac khoang chat: nhom,
Photpho sdt, canxi, v mun sét trong dat).
Hap thu boi cay trong.
Lang/Loc.
Vi tring Ti€u huy tu nhién.
Btrc xa tr ngoai.
Chiét suat khang sinh tir & thyc vat.

Mot phan nho cac nguyén to kim loai cling duoc hap thu va két hop cing cac
khoang cht hitu co va duoc tich tu trong bai loc ngép nudc dudi dang trAm tich. Su
hép thu boi thyc vat va chuyén hoa bai cac vi khuan ciing c6 thé dong vai trd quan
trong trong xur 1y kim loai [Watson va cong su, 1989].

1.1.3. Kha nang xi ly trong bai lgoc ngap nwéc nhan tao

Tat ca cac dang bai loc ngdp nudc déu cé kha nang khir chit lo limg véi hiéu
qua cao. Nong do chét lo ling trong nudc sau xir Iy trung binh nhé hon 20 mg/1 va
thuong dudi 10 mg/l. Bdi véi hé thong dong chay bé mat c¢6 dién tich mat nudce tiép
xtc véi khong khi 16n, hiéu qua xu 1y chét lo ling thudng thdp hon do kha ning
phat trién cta cac loai rong, tao. Cac bii loc loai nay can duoc thiét ké co do siu
muc nudc thép, céy tréng cac loai thuc vat ndi véi mat do 1én tai khu vuce thu nude
dé loai bo tao trudc khi x4 nude ra ngudn tiép nhan. Thyc vat ndi trong trén bé mat
nuéc s& han ché kha ning phét trién tao do ngin can qua trinh quang hop cua cic
loi thyc vat séng trong nude [5].

Bii loc ngap nude c6 kha ning xir Iy BOD cao, nong do6 BOD trong nudc sau



xtr 1y thudng nhé hon 20 mg/l. Trong tit ca cac dang bai loc déu cé chu trinh tuan
hoan cacbon riéng san sinh lugng BOD thap (1+3 mg/l), vi vdy BOD trong nudc
sau xtr ly thuong trong mirc giéi han thap [Kadlec va Knight, 1996]. Tham chi déi
v6i nhitng khu vuce c6 diéu kién khi hau thap hodc c6 kha ning dong bang vao mua
déng, BOD trong nuéc sau xir Iy van dat & muc thap [Brix, 1998].

Kha ning khir nito va photpho trong bai loc ngdp nudc nhan tao c6 thé khong
6n dinh va phu thudc vao cic dic tinh thiét ké va tai lugng chat ban. Su gia ting
lugng sinh khéi du va cac khodng chét 1a co so bén viing cho qué trinh khir photpho
trong bai loc ngdp nudc. Pé dat duoc hiéu qua xir Iy photpho thuong phai mat mot
thoi gian 1au. Bai loc ding trong muc dich xu 1y photpho thudng 16n va tiép nhan
nudc thai loang hodc nudce thai da dugce xur Iy so bg. Bai loc ngdp nudce c6 kha nang
xur 1y nito dé hon so véi photpho. Cac hop chét nito dugc cac vi khuan chuyén hoa
thanh khi nito va thoat vao khi quyén. Qu4 trinh oxy hoa thuong gii han kha ning
khtr nito, vi vay cAu tao cua bai loc va thanh phﬁn céc chit 6 nhiém trong nudc thai
c6 anh huodng 16n t6i kha nang khir nito. Cac hé thong dong chay ngam thudng dat
hiéu qua khir nito o mutc 30 ~40%; d6i v6i hé thong dong chay bé mit co tai trong
bé mit thap hon va thuong c6 hiéu qua khir nito dat cao hon 50%.

Bii loc ngap nudc c6 kha ning luu giir tot mot sé kim loai ning. Tuy nhién
kha nang luu giit kim loai cta bai loc thudng c6 gidi han nhét dinh, trong trudng
hop qua tai, ndng d6 kim loai c6 thé dat ngudng gy doc cho hé thuc vat trong hé
théng. Vi vay khong nén sir dung bii loc ngap nudc dé xir 1y cac loai nudc thai c6
néng do kim loai nang cao.

Bai loc ngdp nude nhan tao c6 kha nang khir vi trung thong qua cac qua trinh
tiéu huy tu nhién, nhiét do thép, btrc xa tur ngoai, thirc an cua céc loai dong vat trong
hé théng ling dong. Thong thuong thoi gian luu gilt nude trong bai loc 1au nén kha
nang khir khuan cao dic biét 1a dbi voi hé thong bai loc ngap nudc trong cay.

Céc loai thyc vat trong trong bii loc thudng co nang suét phat trién cao, vi thé
nhu cau hip thu cac chit dinh dudng ciing dang ké. Kha ning hip thu cua thuc vét

c6 thé khir cac chat dinh dudng trong nudc thai, chuyén hoa thanh sinh khdi va
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duogc dinh ky thu hoach ra khoi hé théng. Tuy nhién, bai loc ngdp nudc nhan tao
dugc st dung v&1 muc dich xir Iy nudce thai, lugng chat dinh dudng dugce khir do thu
hoach cy trong thuong khong dang ké so véi tai luong dinh dudng can loai bo tir
nudce thai [5].
1.1.4. Thiét ké bii loc ngap nwéc nhian tao

Céc bai loc ngap nudc nhan tao phuc vu muc dich xur 1y nudc thai céd thé
dugc phéan loai theo hinh thirc phan phdi nuéc va hudng ciia dong chay. Cac dic
tinh thuy luc ciia dong chdy trong hé thong c6 ¥ nghia quan trong tdi cong tac thiét
ké, van hanh va bao dudng. Vi vy céc loai hé théng dong chay ngang va dong chay
dung s& co nhitng dic diém khac nhau co ban vé thiét ké.
1.1.4.1. Bai lgc ngap nwée nhan tao dong chay ngang

Thiét ké bii loc ngap nudc nhan tao bao gom: tinh toan thuy luc hé thong;
tinh toan thiét ké theo s6 dan can phuc vu; thiét ké cdu tao va lua chon céc thiét b,
vat liéu.
a. Xac dinh quy md, kich thuéc va quy hoach mit bang

Quy mo kich thudc va céc ddc tinh vat ly cua hé théng phu thudc vao dia
hinh, dia chét va tinh chét ctia dit nén tai khu vuc thiét ké. Dé xac dinh dugc quy
mo va cac thanh phan trong hé thong bai loc ngap nudc nhan tao can tién hanh thiét
ké thuy luc va tinh toan mirc do xir 1y can thiét dam bao 1am sach cac chat 6 nhiém.
Thiét ké thuy luc hé thong bai loc ngdp nudc nhan tao can dé cap toi mot sb yéu to:
bai loc ngdp nudc nhan tao khong phai 1a hé thdng tinh, sy bién dbi theo thoi gian
clia cac dic tinh vat 1y va cac diéu kién moi truong hinh thanh 1am thay doi ché do
thuy luc trong hé thdng. Cac phuong phap tinh thay luc truyén théng dbi voi hé
théng dong chay ngﬁm duoc thyc hién theo dinh luat Darcy, dbi voi hé théng dong
chay bé mit thuong ap dung céc cong thirc tinh toan mwong ho. Hién nay, do su
phat trién cta tin hoc, nhiéu mé hinh tinh toan ciing da duoc thiét 1ap va tng dung.

Cong thurc Darcy:

Q=kASw (1.1)
Trong do:
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Q: Luu luong trung binh ctia dong chay qua bai loc (m®/ngay)
ks: Hé s dan thay luc (m/ngay)

Ac: Dién tich mit cit ngang cua bii loc (m?)

Sw: Po déc thiy luc (m/m)

Céc yéu t6 can dé cap toi trong tinh toan thuy liwc bao gdm: do dbc khu vuc,
d6 ddc muc nude; luc can ma sat do cac thanh phﬁn thuc vat, mang sinh hoc, vat
lidu; d6 sau muc nuéc; chu ky cap nuée va lam kho; kha ning tic dong trong hé
thong. Ngoai ra con ¢ thém cac yéu té nhu cuong do mua, lugng mua 16n nhat va
thip nhat tai khu vuc. Bai loc can dugc cip nude bang hé thong céng phan phdi va
hé théng quan Iy muc nudce [5].

Kha ning xir 1y cac chit 6 nhiém duoc tinh toan dua trén cdc mé hinh tinh
toan toc d6 phan hily cac chat 6 nhiém theo phuong trinh vi phan cap mot. Két qua
tinh toan cho phép xac dinh dién tich can thiét cua bai loc nham dap tmg mic do
lam sach cac chit 6 nhiém trong nudc thai, hoac luu lugng nudce thai co thé xir Iy
dugc. Phuong phap tinh dugc ing dung nhiéu nhat 1a phuong phéap dé cap téi nong
d6 nén cta chat 6 nhiém (d-C”), 12 ndng d6 chét 6 nhiém sin c6 hodc dugc tao thanh
bdi ban than bai loc ngdp nudce nhan tao [Kadlec va Knight, 1996].

0%~ -c
dy

C.,-C") -k
In - |l=—
C,-C q

q: Tai trong thuy luc (m/ngay)

(1.2)

Trong do:

k: Hé s6 tbc do phan huy bac nhat (m/ngdy)
Cv: Nong d6 chat 6 nhiém dau vao (mg/1)
Cr: Nong d6 chat 6 nhiém sau xir Iy (mg/1)
C*: Nong d6 nén cia chit 6 nhiém trong hé thong (mg/1)
Phuong phép nay cho phép tinh dién tich can thiét dé xir 1y chat 6 nhiém:

A=9|n[Cv‘C:} (1.3)
K "\C —C
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Trong do:
Q: Luu lwong (m®/ngay)
k: Hé s6 tbc do phan huy bac nhat (m/ngay)
Cv: Nong d6 chat 6 nhiém dau vao (mg/1)
Cr: Nong d6 chat 6 nhiém sau xir Iy (mg/1)
C*: Nong d6 nén cua chat 6 nhiém trong hé théng (mg/l)

Gia tri C* phu thudc vao dang hé théng, dang thyc vat va néng do chit 6
nhiém ciia nude thai duge xtr Iy [Kadlec va Knight, 1996]. Gia tri nong dong nén
(C*) dién hinh ddi v6i cac dang chit 6 nhidm co thé 1dy nhu sau: TSS 2+5 mg/l,
BOD 1+5 mg/l, tong-N <1,5 mg/l, tong-P <0,02 mg/l va faecal coliforms <300
mg/l.

Hé s6 toc do phan huy bac nhét phu thudc vao thanh phén chat 6 nhiém va
dang bai loc. DPéi v6i mot sb chat 6 nhiém, gia tri cua hé ) nay con phu thudc vao
diéu kién nhiét do.

ki = ko020 (1.4)
Trong do:
ki Gia tri ciia hé sb tbc do phan huy bac nhét tai nhiét d6 T (m/nim)
koo: Gid tri ciia hé sb tbc d6 phan hiy bac nhat tai nhiét d6 20°C
(m/nam)
0: Hé so diéu chinh nhiét do
T: Nhiét d¢ (°C)

Gia tri ciia cac thong sd co ban dung trong tinh toan thiét ké bai loc ngap

nudc dong chay ngang duogc trinh bay trong bang 1.2.

Béang 1.2. Cac thong s6 thiét ké co ban doi véi bii loc ngdp nudc nhan tao

dong chay ngang.
, N Dong chdy bé mat Dong chay ngam
Chat 6 nhiem
k20 (m/nam) 0 K20 (m/nam) 0
BODs 34 1,00 180 1,00
TSS 1000* 1,00 3000* 1,00
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Tong-N 22 1,05 27 1,05
Tong-P 12 1,00 12 1,00
Faecal Colirorms 75 1,00 95 1,00

*: (314 tr1 udc tinh
Nguén: Kadlec va Knight, 1996
b. Phan don nguyén

Bii loc ngdp nudce nhan tao can duoc thiét ké co sb don nguyén it nhat 1a 2,
cac don nguyén duoc van hanh song song. S6 don nguyén c6 thé nhiéu hon 2, tuy
nhién can xem xét tdi cac yéu to kinh té, dia 1y, yéu cau vé chat luong nudc sau xir
ly. Tang sd don nguyén s& 1am tang dién tich, s6 lwong hé théng phan phdi va thu
nudc 1am ting chi phi dau tu ctia hé thng.

Hinh dang cta cac don nguyén va b dap phan cach ciing 1a cac yéu to quan
trong. Tao ra cac vung sau trong don nguyén sé& c6 ich cho qua trinh xu Iy. Thiét ké
bai loc v&i hinh dang bat quy tic s& 1am tiang kha ning quan 1y vé thuy luc va phan
phéi nude, 1am giam kha nang xuat hién dong chay tat trong hé thong va lam ting
chat lugng nude sau xir 1y [5].

Ty 1¢ gitra cac kich thude (chiéu dai/chiéu rong) cta bii loc duoc xac dinh
dua trén cac dic tinh thuy luc ctia hé théng va can xem xét t6i cac yéu td nhu dja
hinh khu vue, dién tich xay dung c6 thé va cac tac dong ctia hé théng téi moi trudng
xung quanh. Thong thudng, ty 18 gitra chiéu dai va chiéu rong cua bai loc thudng
dugc 1ay 16n hon hodc t6i thiéu bang 4.

c. Céu tric hé thong phan phéi nwéce va thu nuée

Hé théng phan phdi va thu nude 1 cac thanh phan chinh ciia bii loc. Cau
tric ciia hé théng phan phdi nude c6 anh hudng 16n t6i hiéu qua xir Iy ca béi loc
ngap nude. Hé thdng phan phdi va thu nudc can duoc thiét ké dam bao phong
chéng duoc céc sy ¢d, co kha nang diéu chinh luu lugng dong chay, don gian, thuan
tién trong van hanh va bao dudng. Hé thong phan phdi va thu nudc thudng duoc
trang bi cac thanh phan nhu dng, van khéa, hd van, giéng phan dong, rinh, muong.

Dbi vai cac khu vuc co khi hau lanh, bang tuyét vao mua dong, hé théng phan phdi
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nude can duoc bd tri ngdm va c6 cac bién phap ngin ngira dong bang nudc trong
duong 6ng nhu boc cach nhiét hoac trang bi cac thiét bi nhiét.

H¢ théng thu nuée can duoc thiét ké dam bao kha nang thu hdi, diéu chinh
duoc myc nudc trong bai loc déng thoi ¢ thé thoat toan bd nudce khoi hé théng khi

can thiét.

C R, A
ERRET

& ¥ & b) Hé théng thu nudc béi loc nhan
tao dong chdy ngang-ngam

c) Hé théng phan phéi nudre bai loc nhan tao dong chay ngam

Hinh 1.4. Cac phuong an phan phdi va thu nudc
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Hinh 1.5. Biéu dd xac dinh loai vat liéu va kich c& hat sir dung cho
bai loc nhan tao dong chay ngang

Uy ban Chau Au ciing ban hanh tai liéu huéng din thiét ké xay dung heé
théng xu ly nude thai trong diéu kién ty nhién (2001), trong d6 c6 cac hang muc
riéng vé bai loc nhan tao. Theo tai liéu hudng dan nay, dién tich cong tac cua bii loc
duoc Iwa chon theo dang va mitc do 6 nhiém ctia nudc thai. Déi véi cac yéu td vat
1y va cac kich thudc cua hé théng, tai liéu c6 hudng dan lya chon sb6 don nguyén, do
dbc, vat liéu, cay tréng. Ngoai ra cac yéu td vé diéu kién dja hinh, van hanh, cac uu
diém va han ché vé k¥ thuat ciing dugc dé cap t6i.
1.1.4.2. Bai lgc ngap nwéc nhan tao dong chay dirng

Trong bii loc nhan tao dong chdy ngang thudng co nhimg ving dat bio hoa
nudc, tai d6 ham lugng 6xy thap, kha ning nitrat héa tai nhitng ving nay bi han ché
nén bii loc thuong doi hoi ¢ dién tich 16n. Dé tang kha nang truyén dan oxy dén
cac tang dat, mot dang bai loc khac duoc ap dung véi thiét ké dong chay ding va sir
dung cac vat liéu khong bao hoa nudc nhu cat hoac dé séi. Vi nhitng vat li¢u nay
khong bdo hoa nudc nén nhitng hé théng dong chay dimg c6 kha ning truyén din
oxy cao hon. Nhiing bai loc nhan tao dong chay dtirng doi hoi dién tich nho hon, co6

kha nang nitrat héa cao hon va vi vady dugc dp dung pho bién hon & nhiing noi cé
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cac quy dinh chat ché vé chat thai. Mot vai cac nude chau Au nhu Ao, Pan Mach,
Phap va Pirc dd ban hanh cac tai liéu huéng dan chinh thirc vé thiét ké va xay dyng
bai loc nhan tao dong chay dung.

Thanh phan co ban ctia bai loc nhan tao dong chiy dimg bao gdm phan xur 1y
so bd; hé théng bom; 16p cat loc; mot hé théng phan phéi nudc trén bé mat va hé
thdng dng thu nude dudi ddy dé thu nudce sau xir 1y.

Nudc thai bat budc phai duge xir Iy so bo trude khi phan phdi 1én bé mat bai
loc dong chay dung dé giam thiéu nguy co tic trong hé thong dng va 16p vat liéu loc
dung. Tuy nhién ciing c6 nhitng hé théng hoat dong v6i cong doan xtr Iy so bd nude
thai chi han ché loai bo nhiing vat 16n c6 kich thudc hon 2 mm, nhung nhirng hé
théng nay doi hoi phai c6 dién tich bai loc 16n hon va hoat dong ciling khac cac hé
thong truyén thong.

Nudc thai da xtr Iy so bo duge phan phdi trén bé mat cua bai loc ¢o cdy trong
thuc vat (hinh 1.6) . Cac chat 6 nhiém dugc xir Iy boi cac VSV phat trién trong 16p
cat loc va cac chum ré cay. biéu quan trong 1a 16p vat liéu loc khong dugce bao hoa
hoic ngap nudc dé dam bao kha ning duy tri mirc do oxy cao trong 16p vt liéu loc

[Brix and Schierup, 1990].

Hinh 1.6. So d6 cau tao bii loc nhan tao dong chay ding
Lau sy la thyc vat thuong dugc dung dé gieo tréng, tuy nhién cac loai thyc

vat khac c6 kha nang chiu dugc moi truong nudc thai ciing c6 thé duge st dung.
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Churc nang chinh cua thuc vat 1a khong lam hé théng béi loc bi tic. Néu nhu hé
thdng bii loc duoc xay dung & cac vung 6n ddi thi su c6 mat cta thuc vt cling gitp
cho hé théng khong bi dong bang vao mua dong [Brix, 1994; Brix,1997]. Sau khi
tham qua hé thong loc, nudc thai da xir Iy duge thu boi hé théng dng thoét co thong
khi b tri & dudi day 16p vt liéu loc. Dé ting cuong kha ning xir 1y nito, nudc sau
xtr Iy ¢6 thé duoc tudn hoan lai cong doan xtr Iy ban dau hoic vé giéng bom dé ting
cuong kha nang khir nitrat va 6n dinh hoat dong cua h¢ théng.

P sau thong thuong cua hé thong loc toi thiéu 1a 1,4 m bao gom tang thu
nudée toi thiéu 0,2 m gia c¢b bang da cudi, soi tho; 16p vai dia ki thuat; 1,0 m cat loc,
va trén cung 1a mot 16p phit bé mat 0,2 m. Thém vao dé, phan bd bao xung quanh
cao 0,2 m dé ngan nudc tran tor khu vuc xung quanh vao bai loc. Tai ddy bai loc
phai dugc 16t bang mang chong tham day it nhat 0,5 mm. Mang chong tham dugc
bao vé bai hai 16p vai dia k¥ thuat trén va dudi. Tang thu nudc ¢ b tri hé thong
ong thu nude duge gia cd phia trén bang soi thd (@ 8+16 mm). Cac 6ng thu nudc
dugc ndi mot dau voi 6ng thoat nude chinh dé thoat nude tir day bai loc ra giéng thu
bén ngoai. Cac 6ng dung thong hoi cho hé théng thu nuéc duoc bd tri cao hon bé
mit bai loc khoang 0,3 m (hinh 1.7) dé thong khi cho hé thdng thu nudc va 16p vat

liéu loc.

Gngthar 1g ho chao

hé thang thu nwéc
B3l i-:_x-: 12 . Bailoc
bér dirng b do

/\ N\

Boc chéng tham

Hinh 1.7. Mat cat ding bai loc dong chay ding
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Vat lidu loc c6 thé 1a cat véi dio tir 0,25 dén 1,2 mm, deo tir 1 dén 4 mm, va
hé sd dong nhat (U=deo/d10) can nho hon 3,5 (hinh 1.8). Ty 1é tap chat trong vat liéu
loc nhu cac thanh phan dat sét va phu sa (¢& hat nho hon 0,125 mm) phai thip hon
0,5%. Trong thuc té, chi st dung cat da dugc rua. Chiéu siu cong tac ti thiéu 12 1,0
m, va bé mit bii loc cin san phing. Dé cat loc khong tréi xudng ting thu nudc, can
b tri 16t ngan cach giita hai tang bang mot 16p vai dia k§ thuat mé hodc bang mot
16p cudi soi dé ngan khong cho cat loc qua va 1am tic ting thoat nude. Chi y khong
nén nén chat cat trong qua trinh thi cong va vi vay khong nén dung may méc hang

nang trén nén bai loc trong qua trinh thi cong x4y dung.
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Hinh 1.8. D6 thij ¢& hat dung lya chon vat liéu bai loc nhan tao dong chay ding

Nudc thai duoc phan phdi déu trén bé mit bii loc boi hé thong dng phan
phdi ¢6 ap. Cac dng nay nén c6 duong kinh thich hop dé c6 thé dan nude va khong
bi tic va can co 16 dit ¢ day ong véi khoang cach 16 13 0,4 +0,7 m. Piéu quan trong
13 toan bo hé théng hoat dong duéi ap luc trong mot khoang thdi gian du dai dé dam
bdo sy phan phéi déu nude trén toan bo bé mat bai loc. T rong thuc té, luu luong
bom it nhat phai 16n gip 3 1an luu lugng cua hé thong phan phdi dé dam bao cho
nude ludn bao phu bé mat. Tan suét thong thuong vao khoang 8 <12 1an mot ngay.
Néu can thi hé théng dng phan phdi c6 thé dugc chong bang gia bang mot 16p vo

bao gb hodc vo so dit trén bé mit (hinh 1.9).
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TANG THU NUOC VOI
HE THONG ONG THOAT

VAI DIA KY THUAT

MANG CHONG THAM

VAL DIA KY THUAT

Hinh 1.9. Chi tiét cac tang loc trong bai loc dong chay dung

Cac kim loai nang va cac chat hitu co ¢ thé luu lai trong h¢ sinh vat thong
qua qua trinh tich tu sinh hoc va cudi cing dat ngudng doc hai khong nén thai ra
ngodi moi truong. Cac chat ran lo ling va BOD trong nudc thai can duge xu 1y so
b6 nhim dam bao mirc dd oxy hoa tan thich hop trong cac bai loc. Cac chat 6 nhiém
6 nhu cau tiéu thy oxy cao trong qua trinh phan hiy s& tao ra cac diéu kién ky khi
khong tbt cho doi séng thuy sinh.

Viéc tao ra cac bii ndi trong hé théng ciing lam ting sy da dang vé céc loai
chim. Nhirng vung nudc sau s€ lam tang thoi gian luu nudc va kha nang xu 1y nude
ctiia hé théng, dong thoi ciing s& cung cAp mdi truong séng tot cho ca. Cac ving
nude hd khong nén két ndi voi nhau theo mach ctia dong chay va nén bd tri xen ké
v6i nhitng viing nuéc nong duoc trong cay day dic.

Su da dang cua cac loai thyc vat trong bai loc ciling anh hudng dén su da
dang cta cic loai dong vat va vi vay anh hudng dén doi séng hoang di cua bii loc.
Khong nén thyc hién cc bién phap quan 1y mang tinh can thiép nhan tao dé loai bo
mot s6 loai tha ¢6 hai. Nén thuc hién cac bién phéap tu nhién c6 hi¢u qua nhu nuoi

ca bat muoi dé diét muoi [5].
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Sy tiép cén cua con ngudi voi bii loc va sy chuén bi ciing nhu cung cép
thong tin 13 rat quan trong dé dam bao cong chung co hiéu biét vé bai loc va tac
dung cua chung.

Chat luong nudc va moi trudng song & bii loc nén phil hop véi mot sé sinh
vét ¢6 thé kiém soat tring mudi modt cach ty nhién nhu ca va cac con trung khéc.
Ngin ngtra kha ning tiép can dén nhitng ving c6 cac loai bo sat doc nhu ran doc va
c4 sau. Cac su cb ngoai mong mudn (chét dudi) cling 1a mot van dé co thé xay ra &
nhimg ving nudc sau. Chinh vi vy ma cac 16i di trén ving nudc sau nén c6 lan can
bao v¢. Khong nén ti€u thu ca va dong vat hoang da tur cac bai loc.

1.2. Tong quan vé xir Iy nwéc thai sinh hoat bing cong nghé bii loc nhan tao
trén thé gioi

O cac nudc phat trién, giai doan nghién ciru, quy hoach tong thé, da duoc
chu y tir nhiéu ndm trude day, hién tai cic dong song trong cac do thi 16n da duoc
cai tao, tao canh quan mdi truong va tao thanh nhitng dong song du lich sinh thai
nhu song Seine ¢ Paris, song Dunajec ¢ Ba Lan...

Mot s6 nude & chau A ciling da nghién ctru xay dung nhitng mé hinh nham
cai thién tinh hinh 6 nhiém, tao canh quan cho cic dong sdng, nhu & Thai Lan ngudi
ta d3 x4y dyng nhitng cho 16n ven cic bén song va dung thuyén dé di lai trén cac
dong séng, vira tién loi vira lam giau oxy cho cac dong song.

1.2.1. Mt s6 nghién ciru dién hinh ¢ Chau Au (Pan Mach)
1.2.1.1. Xuwr ly nudc thai sinh hoat tai Uggerhalne (Pan Mach)

Pay 1a mot trong nhitng bai loc trong say dong chay ngang dau tién duoc xay
dung tai Pan Mach sau khi phuong phap “ving 1&” dugc céng bd vao diu nhiing
nam 80 [Brix 1994]. Thiét ké chu yéu dya vao y twéng ciia nguoi Puc [Kickuth,
1981]: sir dung hé théng ré cua cdy sdy lam ting su truyén dan thay luc cua dat dé
nap tai thiy lyc trong ba nam; dat c6 chira toi thiéu 20% thanh phan sét c6 thé loai
b6 photpho rat tt. Pai 1y ctia Kickuth & Pan Mach d thiét ké hé théng nay [5].

Bai loc tréng cay sady da duogc xay dung tai Uggerhalne, phuc vu mét khu dan

cu nhé & Bac Aalborg, Pan Mach. Tai khu vuc chi ¢6 nhiing co s& cong nghiép nho
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nhu chira, nap binh khi ddt... ndi véi hé thong thoat nuée chung tiép nhin nudc
mua va nudc thai sinh hoat. Hé thong duoc thiét ké dé xir 1y bac hai nudc thai voi
quy md phuc vu 400 dan (dan sb twong duong).

Bang 1.3. Chit luong nudc sau bii loc nhan tao Uggerhalne

Thong sb Ba nim dau Sau ba nam
Luu lugng dong chay:
Trong mua kho <150 m3/ngay <150 m3/ngay

<15,5 m¥/gio <15,5 m¥/gio

Trong mua mua <10 l/giay <10 l/giay
Nhiét do <30°C <30°C
pH 6,5+8,5 6,5+8,5
BODs (da diéu chinh) 40 mg/l 10 mg/I
Bun lang duogc (2 gid) 0,5 ml/l 0,5 ml/l
TSS 30 mg/I 15 mg/I

Cong trinh duoc xay dung trong khoang thoi gian tir thang 8 dén thang 11
nam 1985, vadi chi phi khoang 1 triéu DKr (1985) tuong duong US$150.000
(US$375/nguoi).

Hé théng bai loc bao gém mot don nguyén dai 33m, rong 80m, di¢n tich mat
bang 2.640 m? (tuong g vdi 6,6 m?/ngudi), chiéu sau cia bai 13 0,6-0,65m, do doc
1a 1,2%; Muong phan phéi nudc vao 1a muong hd, co so6i dudi ddy, muong thu
nuéc ra 13 muong c6 ddy soi voi éng thoat PVC 145 mm; Duéi day duge 16t chéng
thim bang vat licu HDPE day 2 mm; Cay trong dugc sir dung trong bai loc 1a ciy
sdy duoc nhap khau tir Prc.

Nhu nha thiét ké mé ta, vat liéu 1a dat nhap khau véi 20% dat sét va dat hiru
co tron véi ty 1€ 2:1. Tuy nhién viéc phan tich dét thyc tai bai cho théy c6 25% phu
sa va 75% cat [Schierup et al., 1990]. Thanh phan hitu co cua dat 13 5,9%; thanh
phan (kho) cua nito (total N) 1a 1,71 mg/g; photpho (total P) 0,34 mg/g; sit (Fe) 8,6
mg/g; canxi (Ca) 2,9 mg/g va nhém (Al) 9,4 mg/g.
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Nudc thai duge xtr Iy so bo trong bé ling va sau d6 duoc bom 1én muong
phan phdi ho dai 80m. Sau khi chay qua béi loc trong sdy, nudc dugc thu qua
muong soi, thoat ra bang dng dit dudi ddy muong va xa ra ngudn tiép nhan.

Hoat dong cua hé théng duoc kiém tra 6-12 1an mot nam, cac mau nuée dau
vao va ra duoc 1dy mau 24 gid. Mau dau vao duoc ldy sau khi dé ling. Bang trén
cho thiy chét luong nudc sau bii loc ludn dat tiéu chudn xa trong sudt qua trinh
hoat dong. Tuy nhién hiéu sudt xtr Iy N va P con thip (Khoang 30%) va nuéc sau
xtr ly khong dugc nitrat hoa.

Trong 3 nim dau, hé thong bai loc khong dap tng tiéu chuan xa vi d6 1a thoi
gian can thiét cho ciy moc.
1.2.1.2. Hé thong bdi loc nhin tao dong chay ding cho mdt ho gia dinh tai
Mosehuset (Pan Mach)

Hé thong bii loc nhan tao dong chay ding dugc s dung bao gom hé thong
xu 1y so bd (mot bé léng 2 md), tﬁng loc cat sé1 sau 1m duoc tréng lau sdy. Hé théng
con c6 cac giéng bom cong suat ho gia dinh, giéng bom tuin hoan van hanh trong
mot vai nim dau, c¢6 thém mot giéng loc photpho bang vat lidu khoang canxi. Sau
d6 do hiéu suat khir P khong dat yéu cau nén mot hé thong dinh luong hoa chit
duogc lap thém vao. Hé thong bom nude tuan hoan nham ting cuong kha niang xir Iy
hoan toan nito théng qua qué trinh khir nitrat va nham giam ndng dd cac chét 6
nhiém thudng co trong nude thai sinh hoat gia dinh khi khong dugc pha lodng béi
nudc mua. Hon nita viéc st dung céc cong cu tiét kiém nudc tré nén phé bién lam
noéng d6 cac chat 6 nhiém trong nude thai kha cao. Dién tich mit bang can thiét tinh
theo dau ngudi ddi voi hé thdng loai nay khd nho, theo cong bd ctia mot sb tac gia
thi vao khoang 1-2 m? [Cooper, 2001; Cooper, 2003; Brix, 2003; Arias, et al. 2003].
Dién tich mit bang tinh theo ty 1& néu trén du dé giam BOD tdi ndng d6 thich hop,
va nitrat héa, tham chi giam tong nito dang ké.

Heé thong bai loc nhan tao dong chay dimg cho mot ho gia dinh nay dugc xay
dung vao thang 5 nam 2002, v6i chi phi khoang 30.000 Kr Ban Mach, khoang US$
4.000 (2002), US$ 800/nguoi.
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Sau khi dugc xur ly so bd, nudc thai dugc cép theo chu ky 1én bé mat cta bai
loc vudng sau 1m. Bii loc duoc théng khi bang dng @50mm ndi véi hé théng thu
nuée & dudi day. Bii loc duogc cach nhiét bang mét 16p vo bao day 15cm phu trén
ong phan phdi. Nudc thai ngdm qua ting vat liéu khong bao hoa, tai day cac chat
hitu co duoc xur Iy béi qué trinh phan huy sinh hoc hiéu khi, amonia dugc nitrat
héa. Nude dugce thu hdi vao cac 6ng thu bd tri tai day bai loc va dugc tudn hoan
(v6i ty 18 %) tro lai bé lang dé ting cudng qua trinh khir nitrat. Nude sau xur Iy duoc
x4 vao hd chtra nhan tao xay dung cung véi hé théng bai loc [Johansen, va cong su
2002]. Trén hinh 1.10 mo ta chi tiét mit bang hé thdng béi loc. Vi ndng do photpho
trong nude sau loc khong dap tng tiéu chuan cho phép, nén vao cudi 2004, hé théng
bom dinh lugng hoa chét tro léng duoc lép dit thém vao bé léng dé tao phan ung

két taa photpho.

K i¥inm »

o 3 (6)

LU

Hinh 1.10. Chi tiét mit bang hé théng béi loc dong chay dimg Mosehuset
Kich thudc cua bii loc 1a 15 m? nén, khoang 3m?/ngudi; Vat liéu sir dung &
day 1a cat, soi duoc rira sach v6i duong kinh <4mm; Bai loc dugc cay trong ciy siy
1 ndm tudi véi mat do khoang 4 cay/m? [5].
Hé thong phan phdi nudc vao duoc st dung bang bom 4p luc van hanh theo
chu ky ndi v6i hé théng dng dan duoc bd tri trén bé mat bai loc dé dam bao nude

dugc phan phéi déu trén bé mat bai loc; Hé théng thu nudc: ¢ day bai loc c6 mdt hé
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thdng dng thu dé thu hét nuwéc va dong thoi thong khi bang nhitng 6ng dimg thong
hoi noi trén bé mat bai loc. Hé théng c6 bd phan tuan hoan dua mot phﬁn nudce da

xtr 1y quay tré lai bé ling dé ting qua trinh khir nitrat (Hinh 1.11).

Hinh 1.11. Hé thdng ong tudn hoan

Hé théng duoc van hanh c6 va khong co tudn hoan, nhung sau nam 2005 thi
van hanh lién tuc ché d6 tudn hoan. Hé théng loc dat tiéu chuan SOP trong 6 thang
dau van hanh, do by phan loc photpho hoat dong tdt. Sau 6 thang, vat li¢u loc
photpho c6 ddu hiéu bi bdo hoa va cin phai thay thé vat liéu. Tuy nhién kha ning
tim kiém vat liéu thay thé tai thoi diém d6 khong kha thi. Vi vdy, hé thong dinh
luong héa chat trg lang duoc lap vao bé ling dé thay thé vao nam 2004. Hé thong
ludn duoc quan tric va theo dbi trong sudt thoi gian hoat dong. Trong thoi gian du,
ngoai photpho, cac sb liéu vé hiéu suat xir Iy BODs va NHsN déu théa man tiéu
chuan. Tuy nhién, sau khi ldp hé thdng bom dinh lwong hoa chét thi ndng do
photpho trong nudc thai giam dat tiéu chuan dia phuong.

1.2.2. Mt nghién ciru dién hinh & Chau A (Trung Qudc)
O Trung Qudc ngudi ta di xay dung nhitng bai loc ngdm ven sdng, phia trén

c6 trong cac loai cd, hoa... don cac dong nudc thai dé xu ly trude khi xa nude
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xudng long séng, vira 1am dep canh quan vira xtr 1y dwge mot luong nudce thai dang
ké, dién hinh 12 mot sé cong trinh ¢ T Xuyén - Trung Qudc:

Xt Iy nuwdce thai két hop voi cong vién sinh thai 13 cong vién sinh thai dau
tién trén thé gidi dugc st dung dé xtr Iy nudc mot cach ty nhién. Cong vién xay
dung mot hé thong xir Iy nude thai doc luu vuc song Fu-Nan va ciling 1a trung tim
gido duc moi trudng cong dong. Chirc ning cua cong vién 1a gido duc vé moi
truong sinh thai va giai tri.

Cong vién dugc x4y dung bén bd sdng Fu-Nan, c6 dién tich 24.000 m?.
Nudc séng duge bom qua hé théng 1am sach ty nhién bang nhitng ao ky khi, sau do
dugc bd sung 0xy vao nudc bang cach cho nudc chiay qua nhitng hé thong rich ric
(cong trinh diéu khic ngh¢ thuat) roi duoge loc qua hé¢ théng bai loc ¢6 tréng nhiéu
loai cAy wa nudc, chat lugng cia nude ngay cang tot 1én. Qué trinh xir Iy nhu vay
nuéc ban sé& thanh nudc sach. Nang luc xir 1y nudc cia hé théng nay la 300
m3/ngay.dém. Tir két qua thuc hién xtr Iy nude bang phuong phap trén di ap dung
xay dung hé théng xir 1y nude tai thuong nguodn song Fu-Nan bang phuong phap
nay véi hé thdng xir Iy c6 cong suat 20.000 m3/ngay.dém.

Nha may xtr 1y nudc thai sinh hoat bang hé théng thim loc va bi loc trong
cdy ¢ thuong ngudn song Fu - Nan dugc xay dung vao cudi nim 2006 va hoan
thanh vao nam 2007 véi téng von dau tu khoang 2000 van nhan dan t¢, vdi dién tich
24 hecta; Cong suat ciia nha may 1a 20.000 m®/ngay dém, dién tich luu vuc 20 km?.
Tram x@r Iy ding cong nghé sinh hoc. Nudc sau qua trinh xir 1y dat tiéu chuan xa
thai loai A theo tiéu chuan xa thai GB18918-2002 ctia Trung Qudc. Chi phi xir 1y
mdi m® nude thai 1a 0,3 nhan dan té.

Nudc thai qua song chan rac ty dong duoc bom vao ngin lang, bom qua hé
thdng loc gdm cat soi, 16p cat phia trén hé théng loc day tir 20 dén 30 cm, 16p d4 loc
phia dudi day 1,8m. Nudc sau khi loc tu chay vé hé théng thu gom va dugc bom
vao ao sinh hoc. Ao sinh hoc ¢ chiéu sau 2m, c¢6 nudi cac loai béo. Nude qua ao
sinh hoc ty chay qua hé théng bai loc tréng cdy. Céc loai ciy trong & day 1a cac loai

thuc vat than thién voi méi trudng, wa nudc, nhu cac loai rong giéng, sdy, thuy
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truc... Phia dudi bai loc tréng cay la cac loai da cugi day 1m; Nudc sau khi qua hé
thong bii loc trong ciy tu chay vao hé thdng muong dan.
Dué6i day 1a mot s6 hinh anh cua cong trinh xir Iy nuéc thai bang bai loc

trong cay tai Tt Xuyén — Trung Qudc

Hinh 1.12. Hé thong phan phéi nudc tai  Hinh 1.13. Hé thong thu nuéc sau bai

bai thdm loc tham loc

Hinh 1.14. Hé thong bii loc trong cdy Hinh 1.15. Hé thong thu nudc sau bii

loc trong cay
O bai Loan, ngoai viéc xay dung nhitng bai loc ngam ven sdng, ngudi ta con

xay dung nhiing cong vién cdy cd, hoa ma nguén nudc cung cap dinh dudng cho
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cac loai cay co hoa nay la nudc thai, vira tao cong vién bén cac dong song vira co
tac dung xur 1y nudc thai trude khi dwa ching vé voi dong song. ..

1.3. Tong quan vé xir Iy nwée thai sinh hoat bang cong nghé bii loc nhin tao &
Viét Nam

O Viét Nam, phén 16n nudce thai sinh hoat & cac khu dan cu do thi, ven do va
néng thon déu chua duoc xtr 1y dung quy cach. Nudce thai tir cac khu vé sinh (nudc
den) méi chi dugce xtr ly so b tai cac bé tu hoai, chat lugng chua dat yéu clu xa ra
moi trudng, giy 6 nhidém, 1y lan bénh tat. Dong nudc thai tir nha bép, tam, git,
rira,... (nudc xam) thuong khong duoc xir Iy qua bé tir hoai, ciing 1am 6 nhiém moi
truong va anh hudng dén stc khoé cong dong. Trong khi d6, co s¢ ha tang k¥ thuat
n6i chung con rat yéu kém, cac giai phap thu gom va xir Iy nuée thai tap trung lai
khong thé dap ung vi khong du kinh phi xdy dung va van hanh, quan 1y. Giai phap
xtr 1y nude thai cuc bd, phan tan, véi cac cong nghé chi phi thap va than thién véi
moi truong 14 giai phap thich hop, kha thi bén viing.

Hién nay, cong nghé bastaf va bii loc ngam trong ciy dang dugc trén khai ap
dung dé XLNT cho nhiéu d6i twgng nhu mot s nha chung cu cao tang, khu do thi
moi & Ha Noi, Vinh Phtic, cac cum dan cu, lang nghé ché bién nong san, truong
hoc, bénh vién, chg & Ha Noi, Bic Ninh, Nghé An, cac thi trAn Cho Méi, Cho R3 &
tinh Bic Kan, cum déan cu vuot 1d & An Giang, vv...

Véi quy md nhém ho gia dinh, toa nha chung cu, cum dan cu, c6 md hinh Bé
tu hoai cai tién bastaf, hiéu suit xu 1y céac cht hitu co, cin lo limg cao hon tur 2-3
lan so v&i bé ty hoai truyén thong. Nudc thai sau khi xtr 1y tai bé tu hoai bastaf c6
thé dat nudc loai B xa ra cong thoat nude cua thanh phd, hay tiép tuc dugc xir Iy
bang cac cong nghé chi phi thap nhu bai loc ngam trong thyc vat.

DPéi véi khu biét thy, nha hang, khéach san, resort, phong khdm tu nhéan, cum
bé xir Iy nudce thai tai chd bang phuong phap ky khi két hop hiéu khi véi dong tuin
hoan, ché tao sin (hé bastaf -F) cho chat luong nudc sau xir Iy dat TCVN 5945-
2005 va QCVN 14/2008-BTNMT, mirc A.
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Véi quy mo 16n nhu khu do thi, bénh vién, mé hinh Tram Xt 1y nudc thai
hop khdi AFSB ciing cho phép nudc thai sau xir 1y dat tiéu chuan A. Nhu vay, nudc
thai dau ra tai cum bé xur Iy va tram xu 1y nudce thai hop khdi, hoan toan co thé tai
st dung.

DPé cac mo hinh nay duoc tng dung rong rdi, can cac mo hinh xur Iy nudc
thai phan tan v6i cong nghé bastaf két hop v6i bai loc ngdm trong cay; Hién nay
cong nghé nay da dugc ap dung cho 400 hd gia dinh tai thi trAn Xuan Mai, 160 ho
gia dinh & Hoai Dtrc (Ha Noi), 2.600 hé gia dinh tai thi tran Chg Méi, 4.000 ho tai
thi trdn Cho R& (Béc Kan). Céc tram xtr Iy nudc thai phan tan da dugc xay dung tai
thi tran Lim (Béac Ninh), cong suat 40m®ngay, Lang Hitu nghi Viét Nam (Xuén
Phuong, Tir Liém, Ha Noi), cong sudt 100m3/ngay.

Cong nghé AFSB ciing da duoc ap dung cho Toa nha Ngan hang Pau tu va
Phat trién Viét Nam, Khu chung cu cao ting Ngo Thi Nham (Ha Pong, Ha Noi)...
Két qua ap dung thuc té cho thdy day chinh 1a cac giai phap xir Iy nudc thai chi phi
thap, bén ving, duoc chu dau tu va cong dong chip nhan. Chi phi s& cang giam
hon, néu 16ng ghép van dé thu gom va xtr 1y nude thai vao quy hoach va thuc thi
quy hoach ha tang k¥ thuét cua khu dan cu. Néu cic nha tu van xay dung, cip chinh
quyén, ban quan 1y manh dan lwa chon cic mé hinh nay dua vao cac du an xdy dung

moi hodc cai tao khu do thi, cum dan cu ci thi viéc trién khai sé dat toc d0 cao hon.
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CHUONG II
PIEU KIEN TU NHIEN LUU VUC SONG NHUE - PAY VA
HIEN TRANG MOI TRUONG TAI HUYEN GIA VIEN, TINH NINH BINH

2.1. Pic diém chung vé lru vue sdng Nhué - Pay
2.1.1. Piéu kién ty nhién, kinh té - xi hgi luu vure song Nhué - Pay

Luu vue song (LVS) Nhué - song Pay ndm & hitu ngan séng Hong véi dién
tich tu nhién 7665 km?. Luu vuc bao gém cac tinh: Ha N§1, Hoa Binh, Ha Nam,
Nam Dinh, Ninh Binh, véi 4 thanh phé, 44 thi xa, thi tran, 44 quan huyén va hon
990 xa, phuong. Luu vuc c6 toa do dia ly tor 20° - 21° 20' vi d0 Bic va 105° —
106°30" kinh do Bong.

Luu vuc séng Nhué - Day mang dic diém cta khi hau nhiét d6i gié mua noéng
am, mua dong kha lanh va it mua, mua hé ning néng mua nhiéu tao nén béi tac
dong qua lai cua cac yéu td: birc xa mat troi, dia hinh, cac khdi khong khi luan
phién khéng ché.

Luogng mua kha phong pht nhung phan bd khong déu theo khong gian va thoi
gian. Luong mua nam trén luu vuc song Pay thudc loai trung binh, khodng 1798
mm/nim, trung tim mua lén thudc ving nai Ba Vi, thuong ngudn song Tich.
Luong mua lén tap trung vao mua mua (mua mua trung véi mua he) kéo dai tur
thang V dén thang X. Trong mua mua, cic tran mua I6n hay cac tran mua dai lién
tuc thudng anh hudng truc tiép giy ra ung ngap cho nhiing ving triing thap, tham
chi ngay ca nhimg viing bang phang khi hé thong tiéu thoat kém ciing bi ung ngép,
do d6 da anh huong dén moi truong nédi chung va méi trudng nudc mit va nude
ngim noi riéng. Lugng mua cac thang mua kho déu dudi 100 mm/thang, trong d6
thang XII, I, IL, IIT dudi 50 mm/thdng. Trong thoi ky nay dong chay nho, cha yéu
phu thudc vao thoi gian md cong Lién Mac.

Luu vuc song Nhué - Day von 1a mot phan luu bén bd phai ciia song Hong.
Véi chiéu dai song chinh vao khoang 230 km bat dau tir ha luu dap D4y qua thanh
phé) Ha Noi va cac tinh Ha Nam, Nam Dinh va dd vao vinh Bic B ¢ cua Day

(Ninh Binh). Mang luéi song ngoi tuong doi phét trién, mat do ludi song dat 0,7-
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1,2km/km2. Luu vuc c6 dang dai, hinh nan quat gdm nhiéu phu luu: song Tich,
song Thanh Ha, song Hoang Long, song Chau, song Pao Nam Dinh, song Ninh
Co... bia hinh lvu vuc séng Nhué — song Pay kha phirc tap, viang ddi nui cao
chiém dién tich kha 16n (60-70% dién tich luu vuc). Tir vi tri dau ngudn, séng chay
qua mot vung dong bang rong 16m, dia hinh bing phing nén do dbc long song rat
nhd.

Ché d6 dong chay song Pay twong dbi phirc tap vira chju anh hudng cta song
Hong vira chiu anh hudng ciia cac song ndi dia va thuy triéu.

Dong chay 1l va dong chay kiét trén song Day chiu anh huéng manh tir dong
chay chinh trén song Hong thong qua song Pao Nam Pinh, cac cong 1y nudc, tram
bom va cac cong trinh thuy lgi khac. Luong nudc dugc hinh thanh trén luu vuc
song Nhué — song Pay chi chiém 10-15% tong lugng nudc mit cia luu vuc. Phan
con lai 14y tir song Hong.

Nhin chung, ché d6 dong chay cac chi luu ¢ thuong luu, trung luu va phia Tay
ctia song Pay bién do6i twong ddi rd rang theo mua. Mua lii tir thang VI dén thang X
va mua kiét tir thang XI dén thang V nim sau. Luong nuéc mua i chiém 80%
lugng dong chay ca nam, tap trung nhiéu vao thang IX. V& mua kiét, dong chay trén
song Pay doan tir dap Day dén DPoc Bo rit nho, luong nudce chi yéu duoc cung cp
tir song Nhué v6i 90% 1a nuéc thai tir thanh phd Ha Noi. Tir Poc Bo ra dén cta
bién, dong chay ddi dao hon do dugc cung cip nude tir song Pao - Nam Pinh.

Hi¢n nay, vé mua kiét, song Pay da bi xam nhap man ¢ vung ha luu. Phan
thuong va trung luu bi 6 nhiém do ngudn thai & ving dan cu tap trung, khu cong
nghi¢p nhu Ha No6i, Phu Ly, Nam Dinh, Ninh Binh. DPac biét 1a Gng, lut & vung
triing Nam Dinh, Ninh Binh giy 6 nhiém moéi trudng néi chung va méi trudng nudce

noi riéng.
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Luu vyc song Nhu¢ - song Pay l1a khu vuc dan cu tap trung cao; dién tich luu
vuce chi chiém 3,58% dién tich dat tu nhién cua ca nudc nhung dan sb lai chiém téi
12,55%. Hién nay luu vuc ¢ sé dan khoang hon 10,9053 triéu ngudi trong d6 dan
s6 do thi chiém khoang 25%; mat d¢ dan s6 vao loai cao 921 ngudi/km?, gép 3,5 lan
s0 v6i binh quan chung cuia ca nudc (263 ngudi/km?). Dan sb luu vire song Nhué —
song Pay ting vai toc do binh quan nam khoang 1,27% (mdi nam ting khoang 99,4
ngan nguoi) [10];

Dan cu phan bd khong déu trén toan khu vuc, chil yéu tép trung & cac thanh
phé, céc khu d6 thi. Noi c6 mat d6 dan sd cao nhét luu vue 13 cac quan ndi thanh Ha
Noi, cao nhat 1a quan Hoan Kiém voi mat do dan sb 1én toi trén 4 van ngudi /km?.
Khu vuc ¢6 mat do dan s thap nhat 13 tinh Hoa Binh.

Luu vuc song Nhué — song Pay nam trong ving dong bang chau tho song
Hong 1a khu vuc c6 hoat dong kinh té s6i dong nhét trong ca nudc, voi nhiéu nganh
nghé da dang va phong phti gdm hau hét cac linh vyc san xuat hién nay.

Nganh cong nghiép o luu vuc song Nhué — sdng Pay trong miy nim qua da
c6 nhitng budc phat trién manh m&. Cac khu cong nghiép, co s cong nghiép da
dugc hinh thanh, phét trién va khong ngimg dugec mé rong véi quy md 16n hon va
nhiéu nganh nghé da dang hon. Nhiing loi ich kinh t& do phat trién cong nghiép
mang lai 13 rat 16n. Bén canh d6 thi hoat dong cong nghiép da gy tac hai vao moi
truong cling khong phai 1a nhd. Toan b 5 tinh trén luu vuc c6 khoang 19 khu cong
nghiép (KCN), trong d6 Ha N¢i c6 11 KCN, Ha Nam c¢6 3 KCN, Nam Dinh c6 2
KCN, Ninh Binh ¢6 2 KCN va tinh Hoa Binh ¢6 1 KCN [3]; Cac nganh cong
nghiép c6 budc phat trién dang ké nhat 13 cac nganh cong nghiép co khi ché tao, vat
liéu xay dung, ché bién lwong thuc thuc pham, san xuat hang tiéu ding...

Trong nhitng nim gan day cac nghé truyén théng thudc luu vuc song Nhug,
song Pay duoc khoéi phuc va xudt hién thém nhiéu loai hinh méi. Cac hd gia dinh co
von da dau tu mé rong san xuat phat trién thanh nhimng t6 hop san xuat, cong ty tu
nhan co6 tu cach phap nhan nam trén luu vuce song Nhué, song Day vdi nhiéu nganh

nghé san xuét khac nhau nhu dét may, giéy, co khi, bia, duong, vat li¢u xay dung...
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hinh thanh nhiéu xi nghiép san xuét tiéu thu cong nghiép nho. Nghé san xuit phy
phat trién va khong nging dugce nang cao ca vé quy md ciing nhu céng nghé san
xudt, nhiéu san pham dat trinh d6 hoan my¥ tinh xdo. Tinh Ha T4y cii (nay thuéc Ha
Noi) 1a tinh ding dau trong ca nudc vé sd lang nghé (hon 200 lang nghé) véi loai
hinh san xuét da dang, phong phu nhu cac nghé: dét nhudém, ché bién luong thyc,
tht cong my nghé... Nhidu co sé san xuat tai cac lang nghé di mé rong quy mé san
Xuat, phat trién thanh céac co sé tiéu tha cong nghiép.

Bén canh cac hoat dong cong nghiép, tiéu tha cong nghiép rat phat trién, luu
vuc song Nhué - song Day van 13 khu vuc san xuat nong nghiép véi s6 dan tham gia
hoat dong nong nghiép chiém 65-75% dan so toan khu vuc, tuy nhién dong gop cia
nganh nong nghiép con khiém ton chi chiém 21%.

2.1.2. Pic diém hién trang chit lugng mdi trwong nuéce trén LVS Nhué - Pay

Song Nhué dang bi 6 nhiém ning do nhitng con song tiéu thoat nudc thai
sinh hoat va cong nghiép chua dugc xir Iy. Moi truong nude bi 6 nhiém do san xuét
cong nghiép, tiéu thi cong nghiép, lang nghé, san xuat ndng nghiép, cac khu khai
khoéang, cac khu do6 thi va tap trung dan cu cao trong luu vyc. Song Nhué 1a con
song bi 6 nhiém ning nhét, dic biét trong mua khé khi céng Lién Mac dong, nguén
nuéc 13y tir song Hong khong con, lac d6 hau hét luong nude cung cip cho song 1a
ttr nude thai cia Ha No6i - Ha Nam.

Tai khu vuc dau nguodn (sau khi nhan nuéc song Hong tir cong Lién Mac),
nuéc song hau nhu khong bi 6 nhiém. Tuy nhién tir doan séng chay qua khu vuc
Quan Ha Péng (Phuc La) cho t6i trude khi nhan nude song T Lich, nude da bat
dau bi 6 nhiém nang: gia tri tai cac diém do déu vuot tiéu chuan loai A tir 1,25- 12,2
lan, trong d6 cao nhét tai diém Cong Than (48 mg/1) (Hinh 2.2).

Sau khi tiép nhan nudc thai ctia song T Lich, nudc song Nhu¢ bi 6 nhiém
nghiém trong. Pic biét 1a vao mua kho, khong c6 ngudn nude song Hong do vao
pha lodng cho song Nhué. Vao mua mua, tuy nudc séong Nhué co6 ngudn bo sung,
nhung cac thong s dic trung cho 6 nhiém nhu BODs, COD, SS, cung véi cac hop

chat dinh dudng chtra Nito, Photpho va coliform trong nudc song van vuot qua
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QCVN 08:2008 (loai B) nhiéu lan [11].
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Hinh 2.2. Dién bién BODs trén song Nhué nim 2010
(Nguén: Trung tdm Quan trac méi truong, 2010)

Theo két qua 4 dot quan tric nam 2010, gia tri NH4"-N trén song Nhué da
vugt tir 2,6-61,6 1an QCVN loai B1. Tai céc diém Phuc La, Cau T¢, Cy Da, Cau
Chiéc, Céng Nhat Tyu... dic biét 1a diém Phuc La 1a diém bi anh hudng ngudn thai
cua song To Lich vdi song Nhug, gia tri coliform luén & mirc cao, vuot nhiéu 1an so
vo1 QCVN 08: 2008 loai BI.

Doc theo doan song tur sau khi nhan nudce song To Lich cho tdi cudi nguén
(hop luu véi song Pay), mic do 6 nhiém cua nude song Nhué tuy co giam dan do
qué trinh ty 1am sach ctia dong séng, nhung van & muc vugt QCVN 08: 2008 (loai
B).

Mic du gan day, trong mua kho da ap dung giai phap dua nude song To Lich
qua hé théng ho diéu hoa Yén S bom ra song Hong, nhung xu hudéng 6 nhiém trén
song Nhué van ngay cang ting. Hinh 2.3 cho thiy gia tri COD qua cic nim da ting

1én mot cach ro rét.



35

=== Ndng d6 COD —*— QCVN(A1) —— QCVN(B1)

35

30

25 —

20 —

15 r'y rY ) Iy rY 7Y Iy rY r)

10 +— —

2000 2001 2002 2003 2004 2005 2006 2007 2010

Hinh 2.3. Dién bién COD tai Nhat Tyu (Ha Nam) qua cac nim
(Nguon: Trung tdm Quan trdc méi truong- 2010)

Nhu vay nguén nude song Nhué di bi 6 nhiém khé cao, nhét 1 cac chat hiru
co, can ba lo limg va ham lugng oxy hoa tan thap. Ham luong céc yéu t6 kim loai,
mot sd hop chit bi 6 nhiém cuc bo. Nguyén nhan chu yéu la do nudce thai sinh hoat,
nuéc thai san xuat cua thanh phé Ha Noi va quan Ha Pong d6 vao. Do mirc song
ctia ngudi dan hai bén bd song Nhué con thap, khong c6 diéu kién hoic thiéu hiéu
biét vé vé sinh nén nhiéu ho van con st dung truc tiép ngudn nudce tir ao, ho, song
cho sinh hoat [11].

Song Pay ciing nhan nudc tir Hi Noi nhung khong bi 6 nhiém nghiém trong.
Tuy nhién, doan ha luu noi hop dong véi song Nhué, song Pay bi 6 nhiém & mic
d6 nghiém trong bai nudce song Nhué cé chira cac cht 6 nhiém hiru co, dinh dudng
va lugng 6xy rat thap.

Tir quan Ha Pong dén thanh phé Phu Ly (Ha Nam), nuée song Pay chu yéu
bi 6 nhiém hitu co & ting doan song voi cac mirc d6 khac nhau. Cac thong sé dic
trung cho 6 nhiém hiru co déu vuot QCVN 08: 2008 (loai A). Ham lwong BODs
quan tric duoc tai Cau Mai Linh, Ba Théa, Cau Qué, Trung Hiéu Ha va Khanh Phu
cao hon QCVN 08: 2008 (loai A). Ciing tai cac vi tri nay da s gia tri COD do duoc
cao hon QCVN 2008 (loai A) va c¢6 1 gia tri COD tai Cau Mai Linh cao hon QCVN
2008 loai B. Ham lugng COD va BODs trung binh tai cdu Mai Linh 14 16n nhat va
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thay d6i theo chiéu giam dan vé phia do Doc B [11].

Nhu vy, chit luong nudc song Pdy dién bién rat phirc tap. Néu xét ca vé
khong gian va thoi gian thi mic d6 6 nhiém cia song Pay thip hon séng Nhué.
Mirc d6 6 nhiém cua ting doan song rat khac nhau. Tuy nhién, chit lwong nudc

song Ddy di c6 sy suy giam trong nhitng ndm gan ddy (Hinh 2.4).

||:| Tai Ha Nam BEEEE Tai Nam Dinh —%— QCVN(A1) —e— QCVN(B1) |
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Hinh 2.4. Dién bién COD theo céc nim (gia trj trung binh nim) cta song Day
tai Ha Nam (trung luu) va Nam Dinh (ha luu)
(Nguon: Trung tdm Quan trdc méi truong, 2010)

Nhan xét chung:

- Chét lugng nudce luu vuc song Nhué nhin chung da bi 6 nhiém, thé hién qua
cac chi tiéu BODs, COD, NH4*, coliform va ddu m& tai mot sé khu vue. Két qua
quan tric giai doan tir nam 2007 dén nam 2010 ghi nhan khong c6 khac biét rd rét.

- Chat lugng nude luu vuc song Pay va cac song khac bi 6 nhiém & mirc nhe
hon va tinh 6 nhiém mang tinh cuc bg. Riéng Cau Mai Linh thi c6 hién tuong 6
nhiém tai tit ca cac thoi diém quan tric dbi voi cac chi tieu COD, BODs, NH4* va
coliform.

- Céac song ndi thanh c6 muc 6 nhiém nghiém trong nhat, dic biét tai céc
diém Cy Pa, Cau Hong Phii va Cong Than.

- Mdi truong sinh vat bi 6 nhiém tir mtrc trung binh dén mrc 6 nhiém nang.
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So luong sinh vat so vdi cac thuy vuc tu nhién khac la thép.
2.2. Piéu kién tw nhién, kinh té - x hdi huyén Gia Vién, tinh Ninh Binh
2.2.1. Piéu kié¢n ty nhién huyén Gia Vién
2.2.1.1. Vi tri dia ly
Gia Vién 1a huyén nim ¢ phia Pong Bic tinh Ninh Binh, huyén gdm c6 thi
trdin Me va 20 x3 vé6i téng dién tich 1a 178,5 km?
Huyén Gia Vién c6 ranh gi¢i hanh chinh dugc xé4c dinh nhu sau:
+ Phia Tay giap huyén Nho Quan;
+ Phia Nam giap huyén Hoa Lu;
+ Phia Bac giap huyén Lac Thay cia tinh Hoa Binh va huyén Thanh Liém cua
tinh Ha Nam;
+ Phia Pong giap huyén Y Yén cua tinh Nam Dinh.
2.2.1.2. Pia hinh
Dia hinh huyén Gia Vién phan bb khong dong déu: nui da voi xen ké doi troc
va rudng canh tac. Vung dit nay duoc thién nhién ban ting nhiéu hang dong dep.
2.2.1.3. Khi hau
Gia Vién chiu anh huong cta khi hau nhiét déi gié mua va ciia nai ring nhiét
ddi. Bén canh d6, Gia Vién con chiu anh hudng cua gio Tay Nam. Vé mua he, khi
hau néng burc, c6 lugng mua 16n binh quan hang nadm téi 1.800 mm. Mua dong chiu

anh hudng cua gié mua Pong bac do dia hinh nhi€u 6 triing, ntii d6i bao boc.
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Hinh 2.5. Ban d6 huyén Gia Vién, tinh Ninh Binh
2.2.2. Kinh té - xi hoi huyén Gia Vién
2.2.2.1. Dan s6 va nguon luc
Theo théng ké so bd nim 2010, dan sd trung binh cta huyén Gia Vién la

120.007 nguoi véi mat do dan s6 khoang 672 ngudi/km?[4].
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Nim 2010, huyén Gia Vién c6 69.852 lao dong, ting 1.469 ngudi so véi naim
2009. Trong do:

+ S6 lao dong trong nganh nong — 1am nghiép chiém ty 1& cao nhat véi 49.975
nguoi, va thap nhét 1a nganh van hoa thé thao véi s6 luong chi 7 ngudi.

+ Sb ngudi trén do tudi thuc té c6 tham gia lao dong: 2.745 ngudi.
2.2.2.2. Tinh hinh phat trién cic nganh Kinh té
a. Cong nghiép

Niam 2010, huyén Gia Vién c6 2.394 co so san xuit cong nghiép va tiéu thu
cong nghiép voi 9.714 lao dong. Cong nghiép cua huyén chi yéu 1a hoat dong trong
cac linh vyc san xuat xi mang, khai thac da, gach tuy nen, voi cu, san pham huong
bia, may mac, san phém tur g5, san phém kim loai, théu ren, cOt nan, xay xat, tam
lop, my an lién...

Gia tri san xuat cong nghiép va tiéu thu cong nghiép cua huyén Gia Vién dat
1.497.772 triéu dong. Trong d6: Kinh té nha nudc 36.931 triéu dong; kinh té tap thé
642 triéu dong; kinh té tu nhan 1.280.808 tridu dong; kinh té c4 thé 77.884 triéu
dong [4]

b. Nong nghié¢p

Niam 2010, gia tri san xuat nganh noéng nghiép trén dia ban huyén Gia Vién
(theo gid so sanh nim 1994) 13 684.664 triéu dong. Trong d6: Trong trot 504.325
triéu dong; Chan nudi 163.650 triéu dong; Dich vu 16.689 triéu dong [4].

Dién tich cay trong hang nam: 15.899 ha. Trong d6: Cay luong thuc c6 hat
13.541 ha (cay lta chiém dién tich 12.729 ha); Cay cong nghiép 517 ha; Cay hang
nam khac 1.841 ha;

Dién tich cay lau nam: 676 ha. Trong d6: Cay cong nghi¢p 3 ha; Cay an qua
606 ha; Cay lau nam khéc 67 ha.

San luong lda nam 2010 ciia huyén 1a 71.543 tan, trong d6 lua dong xuan la
40.618 tan va ltia mua 30.925 tan.

V& chin nudi: huyén co 44.624 con lon (san lugng thit thu dugc 1a 3.108

tan), 1.276 con trau, 6.825 con bo va 371.812 gia cam
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2.2.2.3. Viin héa — xa hi huyén Gia Vién

- Gido dyc: Nam 2010 huyén Gia Vién co:

+ 21 truong mau gido voi 152 16p hoc va 246 gido vién.

+ 22 trudng tiéu hoc vai 280 16p hoc va 343 gido vién.

+ 21 truong trung hoc co s¢ voi 218 16p hoc va 439 giao vién.

+ 3 truong phd thong trung hoc véi 65 16p hoc va 156 gido vién.

- 100% sd x4 va thi tran & huyén phé cap giao duc tiéu hoc, trung hoc co so.

- Y té: & 21 xa va thi trin cua huyén Gia Vién déu co 1 tram x4. Nhu vay, toan
huyén c6 21 tram xa véi tong s6 giudng bénh 13 105 giwdng. S6 y s¥, duge s trung
cap 14 61 ngudi va sb bac sy, duge sy cao cip ¢ 2 nguoi.

- Van hoéa: Toan huyén c6 01 trung tdm van hoéa; 05 thu vién, phong doc sach.
100% cac xa va thi tran dugc phil song phat thanh va truyén hinh. O mdi xa va thi
tran déu c6 01 tram truyén thanh [4].

2.3. Hién trang va danh gia chat lwong méi trwong nwéc tai huyén Gia Vién
2.3.1. Hién trang méi truong nudc

Hi¢n trang chat lugng moi truong nudc mat va nude ngém tai mot s vi tri tai
cac xa trén dia ban huyén Gia Vién dugc danh gia chi tiét nhu sau:
2.3.1.1. Hién trang moi trued'ng nwéc mat

& Chi tiéu pH
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Hinh 2.6. Hién trang chi s6 pH trong nudc mit

Nguon: Trung tam Tw van va Cong nghé méi truong — Tong cuc Moi truong, 2010
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Chi tiéu pH tai cac diém ldy mau thudc huyén Gia Vién déu dat quy chuin moi

truong nudc mat (QCVN 08 : 2008/BTNMT) cot B. Bo pH dao dong trong khoang

tir 7,1 — 8,7. Gia tri cao nhat do duoc 14 tai x3 Gia Hung 1a 8,7.

4+ Ham lugng oxy hoa tan (DO)
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Hinh 2.7. Hién trang chi s6 DO trong nuéc mit

Nguon: Trung tam Tw van va Cong nghé méi truong — Tong cuc Moi truong, 2010

Ham lugng DO (ham luong oxi hoa tan) tai cac diém lay mau thudc huyén Gia

Vién déu dat quy chuan méi trudng nudc mat (QCVN 08 : 2008/BTNMT) cot B,

dao dong trong khoang tir 3,7 — 7.2 mg/l. Gia tri cao nhat do dugc 1 tai d¢ Hoang

Long thudc xa Gia Sinh 13 7,2 mg/l, dat quy chuin méi trudng nudc mit (QCVN
08 : 2008/BTNMT) cot B. Gia tri thip nhat do dugc tai xa Gia Thanh 14 3,7 mg/I.

4 Chi tiéu BODs

J o o e e e e

Hinh 2.8. Hién trang chi s6 BODs trong nudc mit

Nguon: Trung tam Tw van va Cong nghé méi truong — Tong cuc Moi truong, 2010

Ham luong BODs tai cac diém ldy mau thudc huyén Gia Vién cé gi

dong tr 3 — 31 mg/l. Gia tri cao nhat do duoc 1a mau nudc mit tai xa Lién S

a tri dao

on, vuot
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quy chuan méi trudng nude mit (QCVN 08 : 2008/BTNMT) cot B 1a 1,24 1an va
cot A 13 7,75 1an. Gia tri thap nhat do duoc tai cac diém nhu xi Gia Hoa, nudc mat
tai kénh tudi tiéu cua thon 7 x3 Gia Hung va nudc mit tai song x3 Gia Trung déu
dat quy chuan mai truong nuée mit (QCVN 08 : 2008/BTNMT) cot A.

Qua két qua phan tich cdc miu nudc mit tai cac xa thudc huyén Gia vién,
ngodi vi tri tai xa Lién Son c¢6 ham luong BODs vuot quy chudn méi trudong nude
mit (QCVN 08 : 2008/BTNMT) cot B thi hau hét ham luong BODs déu dat quy
chuan nay.

+ Chi tieu COD

Ham lugng COD tai cac diém léy mau thudc huyén Gia Vién déu dat quy
chuin moi truong nudc mat (QCVN 08 : 2008/BTNMT) cot B. Ham luong COD
dao dong trong khoang tir 4 — 47 mg/l. Gié tri cao nhat do dugc tai xa Lién Son 13
47 mg/1. Gia tri COD thap nhat do dugc tai X Gia Hoa 1a 4 mg/] dat quy chuan moi
truong nude mat (QCVN 08 : 2008/BTNMT) cot A.
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Hinh 2.9. Hién trang chi s6 COD trong nudc mat
Nguon: Trung tam Tw van va Cong nghé méi truong — Tong cuc Moi truong, 2010

+ Chi tieu NH4*
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Hinh 2.10. Hién trang chi s6 NH4* trong nudc mit
Nguon: Trung tam Tw van va Cong nghé méi truong — Tong cuc Moi truong, 2010
Ham luong NH4* tai cac diém lay mau thudc huyén Gia Vién c6 gia tri dao
dong tir 0 — 10,7 mg/l. Theo két qua phan tich cdc mau nudc mit tai cac xa thudc
huyén Gia vién, ngoai xa Gia Sinh, Gia Tran va Gia Trung khong cé vi tri nao vuot
quy chuan mdi trudng nudc mit (QCVN 08 : 2008/BTNMT) cot A, tai nhiéu diém
14y mAu thudc cac xi con lai, ham lugng NH4* déu vuot quy chuan méi trudng nudce
mit (QCVN 08 : 2008/BTNMT) cot B tir 1,2 — 10,7 1an. Gia tri cao nhat do duoc 1a
tai xa Gia Lap, vuot quy chuan mdi truong nude mat (QCVN 08 : 2008/BTNMT)
cot B 12 10,7 lan.
4+ Ham lugng Fe
Ham luong Fe trong nudc mit tai huyén Gia Vién dao dong trong khoang 0,3
— 21,2 mg/l. Tai nhiéu diém ldy mau nong d6 Fe vuot quy chuan méi trudng nudc
mat (QCVN 08 : 2008/BTNMT) cot B tur 1,1 — 10,6 lan nhu tai cac xa Gia Hoa, Gia
Phuong, Gia Théng, Gia Thanh, Lién Son. Gia tri cao nhat do duoc tai xa Gia
Thanh 1a 21,2 mg/!l vuot quy chudn moéi trudong nudc mit (QCVN 08 :
2008/BTNMT) cot B 10,6 lan.
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Hinh 2.11. Hién trang chi s6 Fe trong nudc mat
Nguon: Trung tam Tw van va Cong nghé méi truwong — Tong cuc Moi truong, 2010

#+ Chi tiéu Coliform
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Hinh 2.12. Hién trang chi s6 Coliform trong nudc mat
Nguon: Trung tam Tw van va Cong nghé méi truong — Tong cuc Moi truong, 2010

Ham luong Coliform tai cac diém ldy mau thudc huyén Gia Vién déu dat quy
chuan méi truong nudc mit (QCVN 08 : 2008/BTNMT) cot B, ¢o gia tri giao dong
tr 930 — 7500 MPN/100ml. Gia tri cao nhit do duoc la miu nude mait tai xa Gia
Lac va xa Gia Tién 1a 7500 MPN/100ml.

4 Cac chi tiéu khac:

Qua két qua phan tich cac chi tiéu nhu PO+*, As, Hg, Cu, Pb, Al, c4c gia tri
khoéng ¢ su chénh 1éch 16n va déu dat quy chuan méi truong nude mit (QCVN 08 :
2008/BTNMT) loai B. Cu thé :

PO,* dao dong trong khoang 0,1 dén 0,3 mg/l ; As dao dong trong khoang
0,005 dén 0,01 mg/l ; Hg dao dong trong khoang 0,00002 dén 0,0002 mg/1 ; Cu dao
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dong trong khoang 0,0002 dén 0,005 mg/l ; Pb dao dong trong khoang 0,001 dén
0,002 mg/I ; Al dao dong trong khoang 0,01 dén 1,28 mg/1.
2.3.1.2. Hién trang mdi treong nwéc ngim

+ Chi tiéu pH
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Hinh 2.13. Hién trang chi s6 pH trong nudc ngam
Nguon: Trung tam Tw van va Cong nghé méi truong — Tong cuc Moi truong, 2010
Do pH tai cic diém 1dy mau thudc huyén Gia Vién dao dong trong khoang 5,7
— 7,7, tt ca déu nam trong gidi han cho phép trong quy chuan méi trudng nudc
ngam (QCVN 09 : 2008/BTNMT).
4 Chi tiéu NH4*
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Hinh 2.14. Hién trang chi s6 NH4* trong nudc ngam
Nguon: Trung tam Tw van va Cong nghé méi truwong — Tong cuc Moi truong, 2010
Ham luong NH4* tai cac diém 14y mau nude ngdm thudc huyén Gia Vién dao
dong trong khoang 0,03 — 11,3 mg/l, hau hét déu khong dat quy chuan méi trudng
nuéc ngdm (QCVN 09 : 2008/BTNMT). Ngoai mdt vai diém 1y mAu tai thi trin

Me, x4 Gia Van va xi Lién Son ham luong NH4* trong nudc ngam thap hon tiéu



46

chuén, con lai tai cac diém khac déu vuot quy chuén tir 2 — 113 14n. Gia tri cao nhat
do duoc tai x4 Gia Thang 1a 11,3 mg/l, gdp 113 lan so véi quy chuan Viét Nam.
4+ Chi tiéu NOy
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Hinh 2.15. Hién trang chi s6 NO;" trong nudc ngam

Nguon: Trung tam Tw van va Céng nghé méi truong — Tong cuc Moi truong, 2010
Ham luong NO> tai cac diém 14y mau nudc ngam thudc huyén Gia Vién dao
dong trong khoang 0,003 — 12,6 mg/l, hau hét déu dat quy chuan méi truong nudc
ngam (QCVN 09 : 2008/BTNMT). Ngoai cic diém 1dy mau dat quy chuin Viét
Nam vé ham luong NO2™ trong nudc ngﬁm thi tai mot vai diém tai thi trin Me, x4
Gia Minh, x3 Gia Tién, x3 Gia Phuong, xd Gia Pha va x4 Gia Tran ham luong NO2"
trong nudc ngém vuot quy chuan tir 1,1 — 12,6 1an. Gi4 trj cao nhat do dugc tai xa

Gia Tién 1a 12,6 mg/l, gap 12,6 1an quy chuan Viét Nam.
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Hinh 2.16. Hién trang chi s6 NOs” trong nudc ngam

Nguon: Trung tam Tw van va Cong nghé méi truwong — Tong cuc Moi truong, 2010
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Ham luong NO3™ tai cac diém 14y miu nudc ngdm thudc huyén Gia Vién dao
dong trong khoang 0,02 — 15 mg/l, tat ca déu dat quy chuan mdi trudng nudc ngdm
(QCVN 09 : 2008/BTNMT). Gia tri cao nhit do dwogc tai x4 Gia Minh 13 15 mg/1.
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Hinh 2.17. Hién trang chi s6 SO4? trong nudc ngam
Nguon: Trung tam Tuw vin va Cong nghé méi truong — Tong cuc Méi truong, 2010
Ham luong SO4% tai cac diém ldy mau nudc ngdm thudc huyén Gia Vién dao
dong trong khoang 10 — 360 mg/l, tit ca déu dat quy chuan méi truong nudc ngam
(QCVN 09 : 2008/BTNMT). Gi4 tri cao nhat do duogc tai xa Gia Tién 1a 360 mg/1.
4+ Chi tiéu CI
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Hinh 2.18. Hién trang chi s6 CI" trong nudc ngam
Nguon: Trung tam Tw van va Cong nghé méi truong — Tong cuc Moi truong, 2010
Ham luong Cl- tai cac diém 1ay mau nuéc ngdm thudc huyén Gia Vién dao
dong trong khoang 4,8 — 2840 mg/l, hau hét déu dat quy chuan méi trudng nudc
ngam (QCVN 09: 2008/BTNMT). Ngoai cac diém 14y mau dat quy chuan Viét Nam
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vé ham luong Cl- trong nudc ngz‘im thi tai mot vai diém tai x3 Gia Lap, xa Gia
Minh, xa Gia Tan, va xd Gia Vuong ham lugng Cl- trong nudc ngdm vuot quy
chuan tir 1,02 — 11,36 1an. Gia tri cao nhit do duoc tai x3 Gia Minh 13 2840 mg/I,
gap 11,36 1an so v&i quy chuan Viét Nam.
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Hinh 2.19. Hién trang chi s6 Zn trong nudc ngam

Nguon: Trung tam Tw van va Céng nghé méi trieong — Tong cuc Moi truong, 2010
Ham lugng Zn tai cac diém lay mau nudc ngam thudc huyén Gia Vién dao
dong trong khoang 0,01 — 3,4 mg/l, hau hét déu dat quy chuidn moi trudng nudc
ngam (QCVN 09 : 2008/BTNMT). Ngoai cic diém 1y mau dat quy chuin Viét
Nam vé ham luong Zn trong nudc ngﬁm thi tai mot vai diém tai cac xa Gia Thinh,
xa Gia Trung, xa Gia Phuong, xa Gia Sinh va xa Gia Hoa ham lugng Zn trong nudc
ngam vuot quy chuan khong dang ké, dao dong tir 1,03 — 1,13 1an. Gi4 tri cao nhat

do dugc tai xa Gia Thinh 1a 3,4 mg/l, gép 1,13 lan quy chuén Viét Nam .

+ Chi tiéu Fe
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Hinh 2.20. Hién trang chi s6 Fe trong nudc ngam
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Nguon: Trung tam Tw van va Cong nghé méi truong — Tong cuc Moi truong, 2010
Ham lugng Fe tai cac diém ldy mau nuéc ngdm thudc huyén Gia Vién dao
dong trong khoang 0,3 — 38 mg/l, hau hét déu khong dat quy chuin méi truong
nuéc ngdm (QCVN 09 : 2008/BTNMT). Ham luong Fe trong nudc ngam tai cac
diém vuot tiéu chudn dao dong trong khoang 5,1 — 38 mg/l. Gia tri cao nhit do dugc
tai xa Gia Lap va x4 Gia Van 1a 38 mg/l, gip 7,6 lan quy chuan Viét Nam.
+ Chi tiéu As
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Hinh 2.21. Hién trang chi s As trong nudc ngam

Nguon: Trung tam Tw van va Cong nghé méi truwong — Tong cuc Moi truong, 2010
Nhin chung nuéc ngam tai cac diém 1ay mau thudc huyén Gia Vién déu khong
bi nhidm As, cac gia tri do duoc déu thip hon quy chuin moéi truong nudc ngim
(QCVN 09 : 2008/BTNMT), ngoai trir 1 diém lay mau thudc xi Gia Xuan, ham

luong As trong nuoc ngam dat 0,2 mg/l, gap 4 1an quy chuan Viét Nam.

+ Tong coliform

Ham luong Coliform tai cac diém ldy mau nudc ngam thudc huyén Gia Vién
déu dat quy chuan méi truong nude ngam (QCVN 09 : 2008/BTNMT), ngoai trir
diém lay mau thudc xa Gia Tién c6 ham lugng coliform trong nudc 1a 930 mg/l, gap

310 lan quy chuan Viét Nam.
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+ Tbéng Coliform
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Hinh 2.22. Hién trang chi s coliform trong nudc ngam
Nguon: Trung tam Tw van va Cong nghé méi truong — Tong cuc Moi truong, 2010
+ .Cac chi tiéu khac

Qua két qua phan tich cac chi tiéu nhu Hg, Cu, Pb, cic gia tri khong co su
chénh léch 16n va déu dat quy chuin méi truong nudc ngdm (QCVN 09 :
2008/BTNMT). Cu thé : Hg dao dong trong khoang 0,00002 dén 0,0002 mg/l; Cu
dao dong trong khoang 0,001 dén 0,05 mg/1.

2.3.2. Panh gia chat lwong mdi trwromg nwéce tai huyén Gia Vién

Qua phan tich 63 mau nudc mat tai 21 x3 thudc huyén Gia Vién, ngoai cac chi
tiéu nhu BODs, NHa, Fe ¢6 cac gia tri vuot quy chuan méi truong nude mit (QCVN
08 : 2008/BTNMT), con lai hau hét cac chi tiéu dat quy chuan.

Nhin chung ham lugng BODs tai cac xa thudc huyén Gia Vién déu dat tiéu
chuan, chi c6 vi tri tai xa Lién Son thong s6 nay vuot quy chuan moéi truong nudc
miat (QCVN 08 : 2008/BTNMT) cot B 1,24 1an, va cot A 7,75 lan, qua d6 c6 thé
thiy dugc méi trudng nude mit & diy di c6 dau hiéu 6 nhiém hiru co.

Ham luong NHs vuot tiéu chuin moi truong tai hau hét cac vi tri léy mau,
trong d6 tai xd Gia Lap ham luong nay vuot quy chuan méi truong nudc mat
(QCVN 08: 2008/BTNMT) cot B 10,7 lan.

Tai mot s miu nudec mit thudc cic xi nhu Gia Hoa, Gia Phuong, Gia
Théng, Gia Thanh, Lién Son, bat dau c6 ddu hiéu 6 nhiém kim loai nang ma cu thé

o day la sit, mau nudc mit tai xa Gia Thanh do duoc ham luong st trong nudc la
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21,2 mg/l gap 10,6 lan quy chuan moéi trudng nude mit (QCVN 08: 2008/BTNMT)
cot B.

Qua phan tich cho thiy chit lvong nuéc ngim tai cac xa thudc huyén Gia
Vién hau nhu chua bi 6 nhiém. Ngoai chi tiéu NH4* va Fe thi cac chi tiéu khac déu
dat QCVN 09:2008/BTNMT.

2.4. Lua chon khu vue nghién ctru

Ninh Binh c¢6 hé théng song ngoi day dic. Song Pay 1a song 16n nhat chay
vao giita ranh giéi Ninh Binh véi Ha Nam, Nam Dinh. Séng Can véi nhiéu nhanh
nho, phan ha luu chay giita ranh giéi huyén Kim Son véi tinh Thanh Héa. Cac séng
ndi tinh khac: séng Hoang Long, song Vac, séng Van, song Boi, song Lang, sdng

Bén dang dem lai ngudn loi dang ké vé tudi tiéu, giao thong va khai thac thuy san.

Thi trin Me 1a trung tam kinh té, chinh trj cua huyén Gia Vién thudc tinh
Ninh Binh, véi tong dién tich ty nhién 340 ha. Thi tran Me nam doc theo duong
DT477, phia Pong giap xa Gia Phuong, phia Tay gidp xa Gia Thinh, phia Nam giap
xd Gia Vuong, phia Bic giap xa Gia Hoa. Theo diéu tra, sé dan cta Thi trin nim
2010 la 6332 nguoi, chia thanh 1.655 ho. Trong do, 40% ho san Xuat nong nghiép,
20% ho kinh doanh ca thé, 30% ho nghi cong tac huodng ché do huu tri cua nha

nudc, 10% ho can by duong chirc hudng ché do luong tir ngan sach cua nha nudce.

O nhiém méi truong tai thi train Me ciing dang & mirc bao dong, nhat 1a moi
truong nudc, nudc thai cua dan cu thi trin, hon 20 co s& san xuét, kinh doanh an
uéng, mot bénh vién, cac truong hoc va nudc thai cua toan bd cac co quan dong trén
dia ban thi trin khong duoc xir 1y thai truc tiép xudng cac ao hd, song Me va chay
ra song Pay lam ting 6 nhidm ngudn nudc cua séong Pay. Cac giai phap tong thé
quan 1y va bao vé mdi trudng chua hoan chinh hoic chua c6, do vay céc cap quan 1y
tir huyén t6i xa rat ling tang trong cong tic quan Iy méi trudng.

Khu vyc lya chon nghién ctru ¢ dia hinh bang phang, phia Nam giap voi
nui da, phia Bac giap v6i canh dong lua, phia Dong va Tay giap véi dudng vao bai

d4, khu dit thuoc khu dat dy trir ctia Thi Tran, dat duoc dung vao cac muc dich


http://vi.wikipedia.org/wiki/S%C3%B4ng_%C4%90%C3%A1y
http://vi.wikipedia.org/wiki/S%C3%B4ng_C%C3%A0n
http://vi.wikipedia.org/wiki/S%C3%B4ng_Ho%C3%A0ng_Long
http://vi.wikipedia.org/wiki/S%C3%B4ng_V%E1%BA%A1c
http://vi.wikipedia.org/wiki/S%C3%B4ng_V%C3%A2n
http://vi.wikipedia.org/wiki/S%C3%B4ng_B%C3%B4i
http://vi.wikipedia.org/w/index.php?title=S%C3%B4ng_L%E1%BA%A1ng&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=S%C3%B4ng_B%E1%BA%BFn_%C4%90ang&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=S%C3%B4ng_B%E1%BA%BFn_%C4%90ang&action=edit&redlink=1
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cong cong, hién tai trén dién tich dat chi trong cdy xanh cta thi trdn, khéng c6 nha
cura va cac cong trinh xay dung khac.

Do vay vi¢c lya chon thi tran Me 1am dia diém thuc hién nghién ctru 1a noi
c6 tinh chat dai dién, dién hinh rat cao cho cac khu dan cu tap trung. Dac biét 1a cho

luu vuc song Nhué - Bay va cho cac vung ctia dong bang Bac Bo.
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CHUONG III
UNG DUNG NGHIEN CUU XU LY NUOC THAI SINH HOAT BANG
CONG NGHE BAI LOC NHAN TAO TAI THI TRAN ME. NGHIEN CUU
PANH GIA KHA NANG UNG DUNG NHAN RONG MO HINH POI VOI
LUU VUC SONG NHUE - PAY
3.1. Tinh toan lru lwgng nwéc thai can thiét phai xir Iy
3.1.1. Lwu lwong nuéce thai cia thi tran Me
Hién tai, khu vuc dan cu ¢ thi trdn Me c6 sb dan 1a 6332 nguoi, do vay ta co:
Luu lugng nudc thai trung binh ngay dugc tinh theo cong thirc:

Nxg, 6332x150

= =950 (m3/nga .
1000 1000 (m/ngay) (3.1)

b
Qu =

Trong do:
N - Dan sé tinh toan; N = 6332 ngudi
Qo - Tiéu chuan thai nudc qo = 150 1/ng. ngd.

Ta c6 luu luong nudce thai khu vuc dan cu toan thi tran 1a: 950 (m®/ngd); hay
39,6 (m3/h); hay 11 (I/s).

Tir luu luong trung binh gidy tra bang 2 — TCVN 7957-2008 (Tiéu chuin
qudc gia vé: Thoat nudc — mang ludi va cong trinh bén ngoai — Tiéu chuan thiét ké)
Ta c6 hé s6 khong diéu hoa . Ken=2,0
3.1.2. Tai lwong nuwéc thai sinh hoat thi tran Me
3.1.2.1. Thanh phin va tinh chit nwéc thai sinh hoat thj trin Me

Nudce thai sinh hoat dugc hinh thanh trong qua trinh sinh hoat ctia con nguoi.
Dua vao ngudn gbc hinh thanh va dé tién cho viéc lwa chon phuong phap, thiét ké
cac cong trinh xur ly, nudce thai sinh hoat dugc phan loai nhu sau:

- Nudc thai khong chira phan, nudc tiéu va cac loai thuc phrflm tir cac thiét bi vé
sinh nhu bon tdm, chau giat, chdu rira mat. Loai nudc thai nay chu yéu chira chét lo
limg, cac chat tay rira. Nong do cac chét hitu co trong loai nudc thai ndy thip va

thuong kho phan hiy sinh hoc. Trong nudc thai c6 nhiéu tap chat vo co.
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- Nudc thai chtra phan, nude tiéu tir cac khu vé sinh. Trong nuée thai ton tai cac
loai vi khuan giy bénh va dé gay mui hoi thdi. Ham luong céc chit hitu co (BOD)
va cac chat dinh dudng nhu nito, photpho cao. Cac loai nudc thai nay thudng giy
nguy hai dén strc khoe va dé lam nhiém ban ngudn nudc mat.

- Nudc thai nha bép chira diu m& va phé thai thuc pham tir nha bép, khu rira
bat. Nuéc thai loai ndy c6 ham lugng 16n cac chat hiru co (BOD, COD) va cac
nguyén t6 dinh dudng (nito va photpho).

Luong nudc thai sinh hoat phét sinh dao dong trong pham vi rat 16n, phu
thudc nhiéu vao diéu kién tung khu vuce, quy mé khu dan cu, nude sinh hoat va cac
thoi quen ctia ngudi dan.

Thanh phan cac chit 6 nhidm trong nudc thai sinh hoat c6 thé ton tai dudi
dang cac chat hoa tan, chat khong hoa tan (cin dé lang, cin lo ling) va thanh phan
gom: hitu co (52%) chil yéu 1a cacbonhydrat (CHO) nhu dudng, xenlulozo; cac chat
dau m& (CHNO) nhu axit béo d& bay hoi; cac chat dam (CHOSP) nhu 13 axit amin,
amoni va ure (CHON)m va v6 co (48%). Ngoai ra con mdt lugng 16n cac loai vi sinh
vat 1a cac vi rat, vi khuan gay bénh. Hai chi ti€u co ban, dac trung cho thanh phﬁn
cac chat 6 nhiém trong nudc thai sinh hoat 1a ham luong can lo ling (TSS) va nhu
cau oxy sinh hoc (BOD).

Theo TCVN 7957-2008 — Tiéu chuan qudc gia vé thoat nudc — mang ludi va
cong trinh bén ngoai — Tiéu chuan thiét ké, ta c6 tai lugng chat 6 nhiém dua vao
moi truong voi cac thong sé nhu sau:

Bang 3.1. Tai luong 6 nhiém trung binh trén dau nguoi

STT Céc dai lugng Khoi luong
(g/ngudi.ngay)
1 | Chét ran lo ling (SS) 60 - 65
2 | BODs cia nudc thai da lang 30-35
3 | BODs cua nuéc thai chua lang 65
4 | Nito cua ciac mudi amoni (N-NHa) 8
5 | Photphat (P20s) 33
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6 | Clorua (CI") 10
7 | Chat hoat dong bé mat 2-25

3.1.2.2. Tai lwgng nuwée thai sinh hoat thij tran Me

Nhu két qua tinh todn & trén, v6i dan sb 1a: 6332 ngudi, hién nay luong nude
thai sinh hoat phat sinh hang ngay tai thi trin Me 1a 950 m%ngay dém.

Tai luong 6 nhiém tir ngudn sinh hoat duoc wdc tinh théng qua sé dan va
dinh muc tai lugng 6 nhiém trung binh cho mot nguoi/ngay dém cia WHO nghién
ctru ddi v6i cac nude dang phat trién qua cong thirc:

Ej = p x DMT; (kg/ngay) (3.2)
Trong do:
DMT; : dinh mic tai lwong 6 nhiém thong s6 j (kg/ngudi/ngd)
p: dan sb (ngudi); p = 6332 nguoi
Thong qua dinh muc tai lugng trung binh tinh cho mét nguoi cua WHO

(bang 3.1), ta c6 két qua tinh toan tong tai luong thai sinh hoat cta thi trin Me nhu

Sau:
Bang 3.2. Udc tinh tai lugng nudc thai sinh hoat ctia thi tran Me
Dja diém Tai luong thai (kg/ngay)
SS BODs N P
Thi tran Me 380 190 50,6 20,9
Ta c6 cac thong sb dic tinh ctia nudce thai dugc thé hién trong bang 3.3
Bang 3.3. Céc thong so dic tinh cia nude thai
STT Thong sb Pon vi Gia tri
1 |SS mg/I 400
2 | BODs mg/I 200
3 |N mg/I 53,3
4 |P mg/I 22
6 | Luu lugng nudc thai m®/ngay.dém 950




56

3.2. So d6 diy chuyén cong nghé xir Iy nwéc thai

Hién nay, c6 rat nhiéu cong nghé xir Iy nudc thai sinh hoat di duoc ap dung
trén thé giéi va & Viét Nam nhu cong nghé sinh hoc, cong nghé héa sinh, céng nghé
xur ly nudce thai phan tan, cong nghé xir Iy nudce thai sinh hoat Johkasou- Nhat Ban,
canh dong loc, canh dong tudi... Viéc nghién ctiu mé hinh xir 1y nude thai sinh hoat
bang cong nghé thim loc, voi tiéu chi gia thanh ré, d& van hanh, chi phi van hanh
thap, vira xir Iy nudc thai vira khoi phuc canh quan luu vyuc song, két hop 1am cong
vién sinh thai nhung vin dam bao xir Iy nudc thai sinh hoat dat tiéu chuan x4 thai
(QCVN 14: 2008/BTNMT), dé 4p dung trong diéu kién Viét Nam, nhit 13 cac khu

dan cu, thi tran, thi xa doc luu vuc song Nhué - bay.
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Hinh 3.1. So d6 day truyén cong nghé xir Iy nudc thai sinh hoat Thi Tran Me

Nudc thai sinh hoat cta thi trin Me dugc dua vé khu xir 1y. Tai day, nudc

thai dugc dua qua song chan rac, cac chat ran, cac vat to dugc gitr lai tai song chan

rac. Rac thai tai song chan rac dugc thu gom thuong xuyén va duoc mang di xir 1y.
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Nudc tiép tuc duoc dwa vao bé ling cat. Tai bé ling cat, cac phan tir rdn nhu cét...
co trong luong 16n s€ bi tach ra khoi nude thai va dugce x4 ra san phoi cat.

Sau khi qua bé ling cat, nu6e thai duge bom qua bé ling dung. Trong bé ling
dung, nude thai duge dan vao 6ng trung tim va tir ddy duoc chuyén dong tir dudi
1én theo phuong thang dimg. Van tdc dong chay trong ving cong tac khong 16n hon
0,7 mm/s. Nuéc trong duoc tap trung vao mang thu phia trén, cin ling dugc chia &
phan hinh nén hodc chdp cut phia dudi va dugce xa ra ngoai bang bom hay ap luc
thuy tinh trén 1,5 m.

Nudc thu duoc tir bé lang dung cho chay bac thang rdi chay vé bé thu nudc
kién triic. Sau d6, nudc thai duge dua qua bai loc trong sdy. Say 1a loai cay c6 kha
ning chdng chiu tét véi diéu kién séng khic nghiét. Nude duoc bb tri phan phdi déu
trén bé mit cua bai loc. Nude duoc thim tir trén xuéng duoi va duoc thu lai nho hé
thong ong thu dat dudi day bai loc.

Nudc thai tiép tuc duge dua qua hd sinh hoc 1 va 2. Tai ho sinh hoc nay c6
tréng beo luc binh, co6 tdc dung lam léng cac hat can lo ltrng trong nudc. Luong can
lo ling duoc ling xudng tiy thude vao thdi gian luu nude. Béo luc binh thude loai
thuc vat sdng troi ndi trén mit nude, do vay beo luc binh c6 bd ré nim trong nudc.
B6 ré ctia béo luc binh c6 kha nang hép thu mot phén céc chit 6 nhiém c6 hai trong
nudc. Sau khi qua ao trong béo, ndng do cac chat 6 nhidm trong nudc thai duogc
giam di ddng ké. Qua trinh lang cta ao trong béo sinh ra bun trong ao, do vay can
dinh ky nao vét dé dam bao do thong thoang va tranh su ton dién tich khong can
thiét.

Nudc qua hd sinh hoc 1 va 2 duoc bom 1én bii loc tréng cay sdy, thuy trac,
rong giéng. Co ché xir Iy nudc gidng nhu & bii loc trén. Sau d6 nudc chay qua
muong sinh thai va xa ra ngudn tiép nhan.

3.3. Thiét ké mé hinh bii loc trong cAy nhén tao
3.3.1. Nguyén tic thiét ké
Nguyén tic tinh toan thiét ké bai loc ngap nudc 13 xac dinh cac thong sb hoat

dong cua chiing nhu tai trong chat ban (chat hitu co hodc chét dinh dudng), tai trong
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thuy luc, thoi gian luu nudc, chiéu cao 16p nudc bé mat... tir d6 tinh duoc dién tich
can thiét ctia bai loc va cac dai luong can thiét ké khac. Qud trinh xir Iy nudc thai
trong cac bai loc ngdp nudc dugc xem nhu 1a phan ing hod hoc bac 1.
3.3.2. Tinh toan thiét ké cong trinh
3.3.2.1. Song chin réc

Thiét bi chin rac dung dé giir lai cAc tap chat thd nhu rac, tai nilon, vo cay...

nham dam bao cho may bom, cac cong trinh va thiét bi xir 1y nudc thai hoat dong

on dinh.
i S S
h 5 :
7 — a h
N
T v /T
v X
By I B, |
¥ y
©
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Hinh 3.2. C4u tao song chén rac
Chon 2 thiét bi chan rac, vot rac bang phuong phéap tha cong: mot thiét bi cong
tac, mot thiét bi du phong.
Luu lugng nuéce thai: gw = 950 m3/ngay = 39,6 m%h = 0,011 m¥/s
Hé s6 Ken dugc xac dinh theo cong thuc:

K, =135+ 281 155, 081 _, 2, (3.3)
Q 39

02 02
th ’

Luu lwgng tinh todn: g = gh.max = Ken.qiw = 1,74 x 0,011 = 0,019 m?/s
Chon: - Van téc dong chay qua khe hg song chan rac 1a: v = 0,8 m/s
- Chiéu rong khe ho: b = 0,016 m
- Chiéu sau 16p nudc trudc song chan rac 1a: h1 = 0,3 m
S6 luwong khe hé gitra cac thanh chin rac xac dinh theo cdng thic:

o _ K, _ 0019105

_ - =6 khehs (3.4
bh.y, 0,016.0,3.08
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Trong do:
q: luu lwgng nuéce thai tinh toan; g = 0,019 m®/s
b: chiéu rong khe ho gitra cac thanh dan; b= 0,016 m
hi: Chiéu sau 16p nude trude song chan rac; hy = 0,3 m
vit: van toc trung binh qua cac khe hé; vie = 0,8 — 1,0 m/s
K.: hé sé nén dong do cac thiét bi vét rac; K, = 1,05
S6 thanh ctia mét thiét bi chin rac 1a; 6 + 1 = 7 thanh
Chon bé day thanh chan rac d = 0,008 m, ta c6 chiéu rong toan b thiét bi chan
réc 1a: Bs = d(n+1) + n.b = 0,008.(6+1) + 6.0,016 =0,15m  (3.9)
Trong d6: d 1a bé day hay dudng kinh céac thanh song chan rac; d = 0,008 m
Luong réc giit lai trén thiét bi chan rac la:

aN 5.6332 \
= = =0,087 (m3/nga 35
365.1000  365.1000 (m*/ngay) (3.5)

Trong do:
a: luong rac tinh theo ddu nguoi trong nim; a = 5 (I/ngudi.nim)
N: s6 nguoi st dung hé théng xir 1y nudc thai.
3.3.2.2. Bé lang cat
Bé lang cat ngang bao gom phan cong tac va phan can lang.
Chon bé lang cat ngang c6 2 ngin, van téc dong chay v = 0,3 m/s tng V4i
Omax = 0,019 m¥/s.
Dién tich tiét dién w6t cia mdi ngang la:

_ 9009 44m2 (36)
vn_ 032

Trong do6:
q: luu lwong 16N nhét cua nuéc thai; gmax = 0,019 m3/s
V: van téc ciia nude trong bé; v = 0,3 m/s
n: s6 bé hoac sé don nguyén; n = 2
Chiéu dai phan cong tac cia bé lang cat ngang duge xac dinh theo cong thirc:

~1000.K.v.h  1000x1,3x0,3x0, 6
U 24,2

0

L =9,6(m); layL=10(m)  (3.7)
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Trong do:
Uo: d6 16n thay luc cua cac hat céat véi dudng kinh 0,2 dén 0,25 mm
giit lai trong bé, U, lay bang 18 dén 24 mm/s;
K: hé sé lay bang 1,7 véi U, = 18,7 va bang 1,3 v&i Us= 24,2 mm/s;
h: chiéu sau céng tac cua bé lang cat lay bang 0,25 dén 1,0 m;
v: van téc dong chay trong bé khi luu luong nudc thai I6n nhat
v=0,3m/s.
Thoi gian luu nudc trong bé lang cat ngang 1a 30 dén 120 gidy; Chiéu rong
mdi ngan lang cét 12 2,0 m.
3.3.2.3. Bé ling dirng
Hiéu suit ling can thiét E dam bao ham luong cin lo limg trong nudce thai khi
dua vé cong trinh xtr 1y tiép theo 1a C2 < 150 mg/l 1a:

_C,—-C, 400-150
C, 400

E

-0,625  (3.8)

Thoi gian ling duoc xac dinh theo cong thic:

f— 529E _ 529.0,625 11505 (3.9)

22400 22400

1

Téc do lang U, clia phan tr can nho nhat giit lai theo hiéu suat ling E =
0,625 khi chiéu sau bé léng h1 chon béng 3,7 m dugc xac dinh theo cong thurc sau:

_ 840(K.h)*"  840(0,5.37)""
at 0,9.1150

U

=13mm/s (3.10)

0

Trong do6:
K: hé sb str dung thé tich bé léng; chon K =0,5
hi: chiéu cao cong tac cua bé lang dimg; hy = 3,7 m
o: hé s6 ké dén anh huong cua nhiét do ddi voi 6 nhét dong hoc cua
nuée thai; O 25°C 1ay o= 0,9

Puong kinh ctia bé lang ding dugc xac dinh theo cong thic:

D=2| 9 396 _seam (3.11)
367.KU, 36.314.05.13
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Lay duong kinh bé D =5 m, chiéu siu cong tac h1 = 3,7 m
Dung tich phén chira bun cin cta bé duge xac dinh theo cong thic:

_10"QC,.ET 107950.400.0,625.2

= =95 m®* (3.12)
(100 - p)y (100 - 95).1

Trong do:
Q: luu lugng nudce thai; Q = 950 m®/ngay
C1: ham luong cin lo limg trong nuéc thai trude khi ling; C1=400
mg/I
E: hiéu suét léng; E =0,625
T: thoi gian luu cén; T = 2 ngay
p: 46 am bun cin lang; p = 95%
y: khi luong thé tich cua cin; y = 1 tin/m°
Tong chiéu sau H cta bé lang dung 1a:
H=hi+hs+hs+hs+hs=3,7+025+03+121+0,3=576m
Trong do:
hi: chidu sdu cong tac ctia bé lang dung; h1 = 3,7 m
ho: khoang cach tir miéng loc 6ng trung tdm dén diém phan xa; hs =
0,25m
hs: 16p trung hoa gitra viing lang va ving chia bun c¢in; hs = 0,3 m
hs: chiéu siu 16p bun; dugc tinh nhu sau:
Tt cong thirc tinh toan thé tich hinh noén cut chira can:
W, =2 (D2, - Dih) = 2 (O2h, - Dg.% h)  (3.13)

Khi D2 = 9,0 m; Dy = 1,0 m (dudng kinh phan day 6ng thu can) ta co:
ha=1,36 m; hp = 0,15 m;
chiéu sau 16p bun 1a: ha=ha—h, =1,36 -0,15=1,21m
hs: chiéu cao 16p bao vé trén bé ling; hs = 0,3 m
3.3.2.4. Bii loc trong cay siy

Bii loc trong ciy sy duoc thiét ké dudi dang bai loc trong cdy dong chay
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Hinh 3.3 Bii loc trong sdy
Gia str nong do cac chat 6 nhiém trong nudc thai sau khi qua béi loc trong say
giam nhu sau: SS gidm 70%; BODs giam 50%; N giam 50%; P giam 20%;
Ta 0 thong s6 cac chat 6 nhiém vao bii loc trong siy nhu sau:

Bang 3.4. Pic tinh nudc thai vao bii loc trong sy

Thong ) Don vi Gia tri vao
SS mg/I 150
BODs mg/I 200
N mg/I 53,3
P mg/I 22
Luu lugng Q m3/ngay dém 950

a. Dién tich bé mat bai loc dugc tinh theo cong thic:
A=S In[ﬂj m? (3.14)
k (C,-C*
Trong do6:
Q: luu lugng nude thai (m3/ngay)
k: hé sb tbc do phan huy bac nhét; k = 0,095 (m/ngay)
Cv: ndng d6 chat 6 nhiém dau vao (mg/1)
Cr: ndng d6 chat 6 nhidm dau ra (mg/l)

C*: nong d6 nén cua chat 6 nhiém trong hé théng (mg/1);
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Gia tri C* phu thudc vao dang hé théng, dang thuc vat, dang va néng do chat

6 nhiém cua nuéc thai duoc xur Iy [Kadlec va Knight, 1996]; C* c6 thé duogc lay
nhu sau: SS 2-5 mg/l; BOD 1-5 mg/l; tong N <1,5 mg/l; tong P <0,02 mg/l;

Ta co:

Chon:

Dién tich can thiét dé xir 1y SS Ia:

A =i S=C7)_ 90 |n[150_5j:12879m2
k (C,—C*) 0095 \ 45-5

Dién tich can thiét dé xir Iy BODs la:

° k C,C* 0.095 \100-5

Dién tich can thiét dé xir 1y tong N Ia:

A, :an C,-C*)_ 950 In 533-14 7965 M2
k (C-C*) 0.095 \265-14

Dién tich can thiét dé xur Iy tong P Ia:

AP:%In(

C,-C*)_ 950  (22-0,01
C,—C*) 0095 \17,6-0,01

j = 2233 m?
Dién tich ctia bii loc trong sdy la: A = 12879 m?

Chiéu dai bai loc L = 239 m

Chiéu rong bai loc W =54 m

Chia bdi loc ra 1am 2 don nguyén, mdi don nguyén c6 dién tich 1a 6439,5 m?.

b. Lua chon 16p loc ddi vai bai loc tré)ng sdy nhu sau:

Phia dudi cing cta bai loc 1 16p dat sét, sau d6 dén 16p chong tham lam

béng vai dia k¥ thuat HDPE day 1mm, tiép dén 1a cac 16p vat liéu loc:

Lé6p 1: Lép da cudi, soi thd, chiéu cao 14 0,2 m

L6p 2: Lép cat s6i ¢6 d= 12 — 30 mm chiéu cao 0,6 m
L6p 3: Lop cat thd ¢6 d =5 — 12 mm chiéu cao 0,5 m
Va trén cuing 13 16p dat pha 0,2 m dé trong say.

C. Lua chon 6ng phan phoi nudc va ong thu nude
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Lua chon 6ng phan phdi nude vao bai loc:
Ong phan phdi dugc dit theo hinh xuong cé so le nhau.
Chon éng nhya PVC D210 1am 6ng phan phdi chinh
PVC D110 phan phdi phu nam so le nhau.
Lua chon éng thu nudc trong bai loc:
Ong duoc bd tri doc theo chiéu dai cua bai loc
Ong thu nudc dit cach nhau 4 m
chon 6ng nhua PVC D110
Céc 6ng dung thong hoi cho hé thdng thu nudc duge bd tri cao hon bé mit
bai loc khoang 0,3 m dé thong khi cho h¢ thé)ng thu nudce va 16p vat liéu loc.
d. Kich thudc dé bao xung quanh bai loc
Phan bo bao xung quanh bai cao 0,2 m dé ngin nudc tran tir khu vyc xung
quanh vao bai loc
Chon kich thudc mat dé bao la 1,2 (m) Kich thudce chan dé bao la 3,2 (m)

Bang 3.5 Kich thudc cua mot bii loc xir 1y trong sdy

Thong s6 Don vi Kich thuéce
Chiéu cao 16p loc m 0,85
Chiéu rong m 54
Chicu dai m 239
Rong mat dé m 1,2
Rong chan dé m 3,2
Chiéu cao xay dung m 2,5

Béng 3.6 Thong s6 chat 6 nhidm sau bi loc trong sy

Thong sb Gia tri vao Giatrira
SS (mg/l) 150 45
BODs (mg/l) 200 100
Tong N (mg/1) 53,3 26,65
Tong P (mg/l) 22 17,6
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3.3.2.5. Ho sinh hoc tuy tién (tha béo)
Gia sir nong do cac chat 6 nhiém trong nudc thai sau khi qua hd sinh hoc tuy
tién (tha beo) giam nhu sau: BODs gidam 85%; N gidm 50%; P giam 50%
Ta c6 thong sb cac chat 6 nhiém vao ho sinh hoc tha béo nhu sau:

Bang 3.7 Théng s cac chat 6 nhidm vao ho sinh hoc tha béo

Thong sd Don vi Gia tri vao
BODs mg/I 100
Téng N mg/I 26,65
Tong P mg/I 17,6

a. Tinh dién tich ctia hd sinh hoc tha béo
Chon chiéu sau ctia hd H=2,5m.
Dién tich hitu ich cua hd la:
F:%[%—l]:%(%— j=8972m2 (3.15)
Trong do:
Q: luu lugng nudce thai; Q = 950 (M3/ngay dém)
H: chiéu siu ho tuy tién; chon H=2,5m
K: hé s phan huy chat hitu co trong ho tuy tién; chon K = 0,3 (ngay™)
La: 14 BODs ctia nude thai dwa vao hd; La = 100 (mg/1)
Lt 12 BODs ctia nudce thai ra khoi hd; Lt = 15 (mg/I)
Chon chiéu dai ctia ho 1a 150 m; chiéu rong ctia hd 1a 60 m
b. Thoi gian nude luu lai trong ho tuy tién 1a:

V FH 89722 N
0~ 0 950 (ngay) (3.16)

¢. Lwa chon cac théng sd

- Ho sinh hoc tha béo duoc xay dung v6i thanh ao nghiéng mot goc 45°
- Pay hd duoc thiét ké co do doc s = 3%; Day duoc gia cb bang dit dam
chat, bén trén 1a 16p dat sét day 200 mm, tiép theo 1a 16p HDPE day 3 mm.
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- Puong dng dan nuédce c6 D = 300 mm; Ong dugc dit ngay sat mép cua hd
- Puong kinh éng phan phdi c6 D=210 mm; éng phan phdi c6 duc 16 nhim
muc dich phan phdi déu nudc trong ao xir 1y
- Puodng kinh 6ng thu nuéc c6 D = 300mm
- Chon kich thudc mat dé bao 1a 1,2 (m)
- Kich thuéc chan dé bao 3,6 (m)
Ta c6: Kich thuée cia hd sinh hoc tha béo 1a
Bang 3.8 Kich thudc ho sinh hoc tha béo

Thong s6 Don vi Kich thudc
Chiéu sau m 2,5
Chiéu rong m 60
Chicu dai m 150
Rong mat dé m 1,2
Rong chan dé m 3,6

Bang 3.9 Thong sb chat 6 nhidém sau ho sinh hoc tha béo

Thong $6 Gia tr1 vao Giatrira
BODs (mg/l) 100 15
N (mg/l) 26,65 13,33
P (mg/l) 17,6 8,8

3.3.2.6. Hd sinh hoc 6n dinh

Ho sinh hoc 6n dinh duogc bd tri tiép sau hd sinh hoc tuy tién. BODs sau moi
cap ho giam di 20%. Ta co:

Chon chiéu sdu cia hd 1a 1,5 m
a. Dién tich cta hd la:

_Q (L 4 Zﬂ(E_ ):528m2 (3.17)
H.K{ L 15.0,3\12

Chon chiéu dai cia ho 1a 35 m; chiéu rong ctia hd 1a 15 m
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b. Thoi gian nude luu trong hd 1a:

V. _FH 5215
Q Q 950

t =0,83(ngay) (3.18)

3.3.2.7. Béi loc trong cdy (rong giéng)
Gia sir ndng d6 cac chit 6 nhiém trong nude thai sau khi qua hd sinh hoc 6n
dinh giam 20%. Ta co6 thong sd cac chat 6 nhiém bai loc nhu sau:

Bang 3.10 Théng sd cac chét 6 nhidm vao bai loc

Thong sb Pon vi Gi4 tr1 vao
BODs (mg/l) 15
Tong N (mg/l) 13,33
Tong P (mg/l) 8,8

Dién tich can thiét dé xt Iy BOD:s la:

—_C* —
° ok C,-C* 0.095 (12-5

Dién tich can thiét dé xir 1y tong N 1a:

AN:QIn C,-C*)|_ 950 In 13,33-14 _ 2509 m2
k (C-C*) 0.095 \10,67-14

Dién tich can thiét dé xt Iy tong P la:

AD:%In(

CV—C*J_ 950 In( 8,8—0,01

- = 2234 m?
C,-C* /] 0.095 \7,04-0,01

Chon:

Dién tich cta bai loc la: A = 3567 m?

Chon chiéu dai bai loc 123 m; Chiéu rong 1a 29 m

Bii loc trong ciy (rong giéng) duoc thiét ké twong ty nhu béi loc trong siy &
phia trén.

Nudc thai sau khi dugc xir Iy qua cac cong trinh phia trén va qua ho sinh hoc
6n dinh thi ham lugng cic chét c6 trong nudc thai giam di dang ké, dat QCVN
14/2008-BTNMT (loai A).
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B4i loc trong cdy (rong giéng) duoc thiét ké sau hd sinh hoc 6n dinh c6 tac
dung xur ly tdo trong nudc, vira ¢6 tac dung tao canh quan cho khu vuc nghién ctru.
3.4. Chi phi van hanh cong trinh
3.4.1. Nhéan cong

S6 nhan cong du tinh: 02 nguoi
- Luong thang binh quan: 2.500.000d/nguo61/thang.
L =2.500.0004d x 2 = 5.000.000d/thang
- Chi lwong cho médt nam: 5.000.000 x 12 = 60.000.000d6ng
3.4.2. Chi phi dién ning
1,5KW/h/may x 8h x 2may = 24 Kw
Gia dién: 1.500d/kw
24 x 1.500 = 36.000d/ngay
36.000 x 30 =1.080.000d/thang
1.080.000 x 12 = 12.960.000d6ng/ nim
3.4.3. Chi phi nuéc
Nudc dung sinh hoat, tudi ciy va rira may bom: 10 m? /thang
Gia nuéc: 5.000d/ m®
10 x 5.000 = 50.000d/ngay
50.000 x 30 = 1.500.000d/thang
1.500.000 x 12 = 18.000.000d¢/nam
3.4.4. Chi phi khéac
- Quﬁn a0 bao hd lao dong: 02 bd/ngudi nam x 2 nguoi =4 bod
4 b6 x 300.000d/b6 = 1.200.000d6ng/nim
- Kéo cat co: 4 cai /nam:  250.000 d/cai x 4 cai = 1.000.000 d6ng/nim
- Cudc, xéng : 4 cai: 100.000d/c4i x 4 cai = 400.000 dong/nim
- Xe day: 1 cai: 2.000.000d/c4i x 1 c4i = 2.000.000dong/nam
TC=1.200.000 + 1.000.000 + 400.000 + 2.000.000 = 4.600.000 d/nam
3.4.5. Tong chi phi cho cong trinh

- Chi phi hang thang: Luong + dién+ nudc
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CT =5.000.000 +1.080.000 + 1.500.000 = 7.580.000 dong/thang
- Chi phi m{t ndm:
CN = 60.000.000 +12.960.000 +18.000.000 +4.600.000 = 95.560.000 dong/nim
3.5. Panh gia kha nang &ng dung va nhan rong mo hinh

Hé théng XLNT chi phi thap duoc coi 1a cong nghé xir Iy tr nhién, gan tu
nhién hay trén co so tu nhién do thuc té 1a ban chit cia cac qua trinh xtr 1y cac chat
6 nhiém dién ra trong cac hé thong nay déu dua trén co s cac qua trinh va chu trinh
chuyén hoa ty nhién (nhu cic yéu té sinh hoc, co hoc hay ning luong mit troi va
cac yéu tb t nhién khac).

Hé thong XLNT chi phi thdp dugc thiét ké, xay dung, bao dudng va quan 1y
mot cach hop 1y c6 thé dam bao duy tri hidu suat xir Iy nude thai cao va 6n dinh.
Céc két qua thuc nghiém cho thiy photpho, nitra, nitrit, amonia, BODs, va cac chat
ran lo lung co thé duoc xur ly dat t61 muic co thé chép nhan. Nhin chung, hi¢u sudt
xu ly cac thanh phﬁn BOD, TSS, COD, cac kim loai, va chat hiru co bén viing trong
nudc thai sinh hoat c6 thé dat mirc cao véi thoi gian luu nude hop 1y. Véi thoi gian
lwu nude 1au hon dang ké, nito va photpho ciing c¢6 thé duoc xir Iy triét dé. Cac hé
théng xir 1y nudc thai tu nhién chi phi thap 4p dung cho xur 1y bac hai c6 thé dugc
van hanh quanh nim ngoai trir khi thoi tiét lanh nhat. D6i voi xir Iy bac ba hodc xur
1y dic biét co thé van hanh quanh nam ddi véi cac khu vuc ¢ diéu kién thoi tiét am.

Déi voi nhitng khu vuc ¢6 quy dat véi gia dat ¢ thé chap nhan duoc, viéc
dau tu xdy dung hé thong XLNT chi phi thip s& kinh t& hon so voi cac hé thong
XLNT thong thudng co6 st dung cac thiét bi co khi. Khong str dung cac thiét bi xur
Iy phirc tap gop phan lam giam dang ké gia thanh dau tu. Khi thiét ké hé thong
XLNT chi phi thép can quan tam to1 cac dac diém tai vi tri xay dung nhu dia hinh,
dia chét, nguén cép nude, loai dit, loai nuéc thai duoce xir Iy v.v... Lua chon vi tri
Vi cac dac diém thich hop sé lam giam dugc gia thanh x4y dung.

Hé théng XLNT chi phi thip thuong c6 chi phi van hanh thp, giam thiéu
cac chi phi sir dung dién ning va cac thiét bi, khong can st dung hoa chit. Céc bii

loc thuong dugc thiét ké dam bao kha ning tu chay cta nudc trong hé théng. Néu
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dia hinh khong thuan loi, khong dam bao kha ning ty chay cua nudc trong hé théng
thi s& can dén bom va lam tdng gia thanh van hanh. H¢ théng XLNT ty nhién néu
duogc thiét ké va xay dung hop 1y c6 kha ning tu duy tri va bao dudng trong thoi
gian 1au dai. Nhin chung, mic du hé théng xir Iy nudc thai ty nhién thuong chi duy
tri duoc hiéu suét xu 1y mot cach thu dong nhung gidm thiéu duogc cac nhu ciu vé
thiét bi co khi, dién ning va cic yéu cau cao vé k§ ning ctia ngudi vain hanh.

Hé thong XLNT chi phi thip duoc thiét ké mot cach hop 1y c6 kha nang tu
diéu tiét va duy tri hiéu suat xur Iy ddi voi cac loai tai lwong 6 nhiém khéc nhau cua
nude thai. Pay 14 uu diém ndi bat cia hé thong XLNT chi phi thap vi cac thanh
phan 6 nhiém trong nudc thai rat da dang va ché do thai nudc khong déu, cac diéu
kién thoi tiét thay doi, su phat trién ctia dan cu trong khu vuc hay su thay doi quan
1y cac hoat dong thuong mai trong luu vyc 1am thay doi dang keé tai luong 6 nhiém.

Hé thong XLNT chi phi thap c6 kha nang xt 1y triét dé cac chat 6 nhiém. Vi
vay, dién tich can thiét cho viéc tai st dung nudc sau xur 1y tir cac bai loc nhan tao it
hon dién tich dat can thiét khi truc tiép st dung nudc thai.

Hé thong XLNT chi phi thap co thé giam tbi thiéu khdi luong cac chat bi loai
va phét sinh trong qué trinh xtr Iy. Luong bun/sinh khéi du phat sinh it hon nhiéu so
v6i cac qua trinh xtr 1y thir cdp khac. Rat nhiéu hé théng XLNT chi phi thap khong
1am phat sinh bun du doi hoi phai xir 1y tiép theo hay tiéu hiy.

Tuy thudc vao thiét ké, vi tri va chung loai thuc vat, cac hé théng XLNT chi
phi thap dic biét 1a cac bii loc ngdp nudc nhan tao cd thé 1am ndi bat phong canh
v6i mau sic, bd cuc va su da dang cua cac loai cdy. Hé thdng XLNT chi phi thap co
thé ting cuong khong gian, dién tich cdy xanh trong d6 thi va két hop ca cac chuc
nang giai tri cong cong.

Heé théng XLNT chi phi thip c6 kha ning kién tao méi truong tot thu hut mot
sO loai dong vat hoang da dén sinh séng va phat trién va lam tang thém loi ich, sy
héap dén vé du lich cho khu vyc.

Tuy nhién, ngay ca khi duoc thiét ké t6i uu nhat, hé théng XLNT chi phi

thip van ton tai nhitng han ché nhu: kha ning loai bo cac vi khuan gay bénh tir nudc
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thai sinh hoat c6 thé chua dap ung dugc cac tiéu chuin xa cho phép va can thiét
phai thuc hién thém cong doan khtr trung; Bun léng va céc chit tro can phai dinh ky
duogc 1y di vi c6 thé 1am tic dong chay trong hé théng; C6 thé phat sinh mui kho
chiu lam anh hudng t6i cac khu dan cu 1an can dic biét trong diéu kién thoi tiét
néng; C6 thé mat kha niang xir Iy do sy qua tai vé chit rin hoic amonia; Su c¢6 mit
clia cac dong vat va con trun khong mong mudn c6 thé 1a mét tré ngai néu khong
kiém soat dugc su phat trién ctia céc loai thuc vat v.v...

Tir nhitng phan tich ¢ trén cho thay, kha nang tng dung va nhan rong mo
hinh cao. Viéc nhan rong thanh cong cua mod hinh ra nhitng khu vuc khac trén toan
qudc sé& co hidu qua gian tiép lam giam mirc d6 6 nhiém moi trudng trén toan bd cac
luu vyc song tai Viét Nam.

Su thanh cong ctia mo6 hinh s€ gitp cho cong tac quan 1y moéi truong, hoach
dinh chinh sach mdi truong s& dé dang va thuan loi hon. Két qua nghién ciru cia dé
tai ciing co thé st dung giup thuc hién cic cong tac nghién ctru, ning cao nhan thirc
cOng dong, gitp xay dung cac giai phap cai thién va phuc hdi canh quan moi trudng

cho céc luu vuc song.
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KET LUAN VA KIEN NGHI
KET LUAN

Lu4n van di dé xuit dugc mod hinh xir Iy nudce thai sinh hoat bang cong nghé
bai loc nhan tao phu hop cho thi tran Me, huyén Gia Vién, tinh Ninh Binh vi:

+ Thi trdn Me 14 noi c6 tinh chét dai dién dién hinh rit cao cho cac khu dan
cu tip trung, dic biét 1a luu vuc séng Nhué - Day va cho cac ving cia dong bing
Bic bd. Khu vuce nghién ctru thude khu dat dy trir ctia Thi Tran, dat duoc dung vao
cac muc dich cong cdng, hién tai trén dién tich dat chi tréng cay xanh cua thi tran,
khong c6 nha ctra va cac cong trinh xay dung khac. Do vay mo hinh da dugc tinh
toan, thiét ké phu hop vai dién tich khu dat cia thi tran.

+ V6i gia thanh xtr 1y gan 300 d/m® nude thai 1 phu hop voi nén kinh té cta
dia phuong

+ Nudc thai sau khi dugc xir Iy dam bao dat tiéu chuan xa thai ra moi truong
theo QCVN 14:2008/BTNMT (loai B)

+ Ngoai muc dich dung dé xir 1y nudc, bai loc ngip nude con cd nhitng loi
ich khac nhu tao canh quan va méi trudng sdng cho con ngudi va céc loai th.
KIEN NGHI

Viéc tmg dung mé hinh xtr Iy nuéc thai sinh hoat bang cong nghé bai loc
nhan tao cé tinh kha thi va c6 kha nang nhan rdng cho cac luu vuc song khéc cia

Viét Nam.
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