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DANH MUC TU VIET TAT VA KY HIEU

STT | Tirviét tait/Ky hiéu Giai nghia
1 KNK Khi nha kinh
2 CH4 Khi metan
3 N2O Khi nitrous oxide
4 BOD Nhu ciu oxy sinh hoa
5 COD Nhu cau oxy héa hoc
6 MCF Heé s6 diéu kién phan huy ky khi
7 TOW Tong luong chat hitu co phan hiy
8 IPCC Uy ban Lién Chinh phu vé Bién d6i Khi hau
9 CO2eq Luong khi nha kinh quy d6i twong duong CO»
10 NTSH Nudc thai sinh hoat




MO DAU

1. Ly do lwa chon dé tai

Vi sy phat trién nhanh chong cua kinh té - xa hoi va téc do do thi hoa ngay cang
gia tang, tinh trang 6 nhiém méi truong nudc dang tré thanh mot trong nhimng van dé
moi sinh cip bach tai nhiéu qubc gia trén thé gidi. Trong d6, nude thai sinh hoat — von
chiém ty trong 16n trong tong luong nudce thai do thi — 1a mot trong nhitng ngudn chinh
g6p phan 1am suy giam chat luong nude mit, dic biét 13 tai cac khu vire d thi ven song.

Nudc thai sinh hoat chira ham lugng 16n cac chat hiru co d& phan huy sinh hoc
nhu BOD, COD va céc hop chat dam, photpho, néu khong duogc xtr Iy ddy du, s& gay ra
hién tuong phtl dudng, gidm ham lugng oxy hoa tan trong nudc, lam dnh hudng nghiém
trong dén hé sinh thai thuy sinh va stc khoe cong dong. Ngoai ra, qua trinh phan huy
yém khi cta cac chit hitu co trong nudc thai con phat sinh cac khi nha kinh nhu CHq
(methane) va N>O (nitrous oxide), gop phan vao hién twong ndng 1én toan cau va bién
ddi khi hau.

Tai Viét Nam, qua trinh do thi hoa dién ra manh mé tai cac thanh phé 16m va vung
ven do da khién ap lyc phat sinh nudce thai sinh hoat ngdy cang ting. Tuy nhién, hé thong
xur Iy nude thai con chua d@)ng b0, chu yéu l1a xtr Iy so bd béng cac bé tu hoai tai ho gia
dinh hoc x4 thai truc tiép ra song hd. Nhiéu khu vuc dan cu chua c6 hé thong xir 1y tap
trung hodc chat luong xir Iy chua dat chuan, 1am phat sinh dang ké luong khi CH4 phat
thai vao khi quyén — trong khi loai khi nay c6 tiém niang lam ndng toan cau cao gip 24
lan khi COs.

Tai khu vuc quan Bac Tir Liém (Ha Noi), song Nhué chay qua 6 phudng c6 dan
cu sinh séng va xa thai tryc tiép gdm: Thuy Phuong, Pong Ngac, C6 Nhué 1, C6 Nhué
2, Phuc Dién va Phu Dién. Pay 1a khu vuc c¢6 mat do dan cu cao, ha tﬁng k¥ thuat vé
nuéc thai chua dong bo, nén ¢ nguy co phat sinh lwong khi nha kinh tir nudc thai sinh
hoat & mirc dang ké. Tuy nhién, hién chua c6 nghién ctru danh gia cu thé luong phat thai
khi nha kinh tur nguén nudc thai sinh hoat tai dia ban nay.

Xuat phat tir thyc tién d6, nhom nghién ctru thyuc hién dé tai: “Nghién ciru xdc
dinh sw phat thai khi nha kinh tor nwéc thdi sinh hoat tai cac phwong ven song Nhué
thujc quin Bdic Tir Liém”. Myc tiéu cta dé tai nham dinh luong luong phat thai khi
CH4 quy d6i COzeq tir nuréc thai sinh hoat theo phuong phap Tier 1 — IPCC 2006, dong
thoi so sanh giita két qua thyc té va tinh toan 1y thuyét. Tir d6 dé xuat mot s6 khuyén
nghi vé kiém soat nudc thai sinh hoat dé giam thiéu t6i da su phat sinh khi nha kinh tai

khu vuc nghién cuu.



2. Tén d@ tai
Tinh toan phat thai khi nha kinh tor nudc thai sinh hoat tai cac phuong ven song
Nhug¢ thudc quan Bac Tir Liém, Ha Noi.

3. Muc tiéu nghién ctru
- Banh gia hién trang phat sinh nudc thai sinh hoat tai khu vuc nghién cuu.

- X4c dinh tinh chét nude thai sinh hoat.

- Tinh toén luong khi nha kinh COzeq phat sinh tr nude thai sinh hoat tai khu
vuc nghién ctru.

- Pé xuit mot s giai phap giam thiéu phat thai KNK tir nudc thai sinh hoat tai
khu vuc nghién ctru.

4. Thoi gian nghién ctiru

Theo quyét dinh cta nha truong, dé tai NCKH duge thuc hién tur thang 01 dén
thang 06 nam 2025.

5. Cau tric bao cdo

Ngoai md dau, két luan va kién nghi, bao cao gdm 3 chuwong chinh. Ciu tric cu
thé ciia bao cdo nhu sau:

Mo dau

Chuong 1: Tong quan vé d6i tuong va khu vuc nghién ciru.

Chuong 2: N61 dung, pham vi va phuong phap nghién curu.

Chuong 3: Két qua nghién ctru va thao luin.

Két luan va Kién nghi

Tai liéu tham khao



CHUONG 1. TONG QUAN VE POI TUQONG VA KHU VUC NGHIEN CUU
1.1. Téng quan vé nwéc thai sinh hoat
1.1.1. Khai niém

Nudc thai sinh hoat (NTSH - Domestic wastewater) 1a lugng nudc dugce thai ra
sau qua trinh sinh hoat nhu: tam, giat, téy rira, vé€ sinh ca nhan, nha bép (néu an va rua
dung cu nha bép), V¢ sinh nha ctra, nha v¢ sinh,... tur cac khu dan cu, chung cu, truong
hoc, cac khu thuong mai, vui choi giai tri, hoat dong ché bién thuc phém cua cac nha

hang, khéach san, nha an, ...
1.1.2. Nguén phdt sinh

Luong nudc thai phat sinh phu thudc vao sé ngudi str dung, trung binh mdi ngudi
mdi ngay st dung hét khoang 80 - 150 lit nudc cho tit ca cac nhu cau sinh hoat. Lugng
nudc thai it hay nhiéu con phu thudc vao tap quan sinh hoat va muc do phat trién cua
khu vyuc. Luong nude nay sau khi dugce con nguoi sit dung da thay doi vé tinh chat, chira
rat nhiéu thanh phan gy 6 nhiém: cian ban, diu md, cic chét hitu co kho phan huy sinh
hoc, thirc an, chat thai vé sinh, cac loai vi sinh vét gay bénh. Mtrc d6 6 nhiém cua NTSH
phu thudc vao: luu lugng nude thai, tai trong chét ban tinh theo ddu nguoi. Theo két qua
diéu tra, khao sat tai khu vuc nghién cuu, lugng NTSH phat sinh tai khu vuc c6 co cdu
nhu sau:
a. Ngudn phat sinh tir khu dan cu

60 - 70% tong luong NTSH cua khu vuc phét sinh tir cac hd gia dinh, chu yéu 1a
ttr cac hoat dong vé sinh (tém, giat, rira mat), khu vuc nha bép (rtra thuc phém, nau in,
vé sinh dung cy), nha vé sinh (nudc tiéu, phan, gidy vé sinh) va hoat dong vé sinh nha
ctra (lau nha, rira san).
b. Nguon tir cong trinh cong cong

20 - 25% tong luong NTSH cua khu vuc phat sinh tir cac cong trinh cong cong

nhu:

o Cac co s gido duc gom Trudng hoc (nha vé sinh, cin-tin, phong thi nghiém)
va Ky tlc xa sinh vién;

« Cac co sd Y té, bao gom: Bénh vién, cac Tram y té va cac phong kham trén
dia ban. Ngudn nudc thai tir cac co so ndy thuong 1 nudc thai y té két hop cing NTSH.

« Céac co s¢ thuong mai - dich vu nhu: Cho truyén thong, siéu thi, trung tam
thuong mai; Nha hang, quan an; Khach san, nha nghi.
c. Ngudn tir co sé ha ting

Con lai 10 - 15% tong luong NTSH cua khu vyc phét sinh tir cac ¢ong trinh co
so ha tang nhu: Rap chiéu phim, khu vui choi; Cong vién, khu thé thao; Nha ga, bén xe

phan bd trén dia ban nghién ciru.



1.1.3. Thanh phdn, tinh chét va diic diém ciia nwéc thdi sinh hoat

a. Tinh chat vit Iy

Mau sdc: Thuong c¢6 mau xam duc hodc vang nau, ¢é thé chuyén mau den khi bi
phan huy ky khi.

MUi: Mui hoi théi ddc trung do H2S, NHs, mai tanh tir chét hitu co phéan huy.

Nhiét d6: Thudng cao hon nudce sach dau vao 2 + 3°C, dao dong 25 + 35°C (phu
thudc khi hau).

D6 duc: Po duc cao (50 + 150 NTU), chira nhiéu chit rin lo limg (SS).
b. Tinh chat héa hoc

Thanh phan va tinh chat ctia nudc thai sinh hoat phu thudc rat nhiéu vao ngudn

nuoc thai. Dua theo thanh phén, tinh chat, nude thai sinh hoat duoc chia thanh 2 loai:

+ Nudéc thai nhiém ban do chat bai tiét cua con ngudi tir cac phong vé sinh con
duogc goi 1a nude den (Black water). Dic diém cua loai nudc thai nay 12 chira nhiéu chat
hitu co nén c6 ham luong COD cao, dao dong tir 300 + 600 mg/L; Nong do N, P cao;
chtra nhidu vi khuan va vi sinh gay bénh (dién hinh 14 E.coli, Coliform) va thudng c6 mui
kho chiu.

+ Nudc thai nhidm ban do cac chat thai sinh hoat nhu: cin ba, ddu m& (tir nha
bép cua cac ho gia dinh, nha hang, khach san), cac chét téy rira, chét hoat dong bé mat
(phat sinh tir khu vire bon rira, tir cac phong tim, mdy gidt, nudc rira vé sinh san nha). ..
con dugc goi 13 nude xam (Grey water). Loai nudce thai nay it 6 nhiém hon so véi nuée
den. Pic diém cta loai nudc thai nay 1a c6: pH = 6,5 + 8,0; COD dao dong tir 100 + 300
mg/L; Chta xa phong, ddu md, chat tay riza (LAS =5 + 20 mg/L) va chira it vi khuan
gay bénh.

Ngoai ra, con c6 loai NTSH dic biét, mang cac théng sé 6 nhiém dic trung cao
nhu:

e Tu nha hang: chtra nhiéu dau md, chit hitu co;
o Tu bénh vién: c6 thé chira duoc pham, vi khuan dic biét;
e Tu cho: chira thuc phém, mau dong vat.

Nhin chung, dic tinh va thanh phan ciia NTSH phét sinh tir cac khu nay déu gidéng
nhau, thanh phan chinh cha yéu 1a chtra cac chat hitu co (chiém 50 + 60%), trong d6
phan 16n céc loai carbonhydrate, protein, lipid 1a cac chat dé bi vi sinh vat phan huy.
Khi phan huy thi vi sinh vat can iy oxi hoa tan trong nudc dé chuyén hoa cac chat hiru
co trén thanh CO,, Na, H>O, CHa,...gdy mui kho chiu va dé gay phu dudng hoa ngudn
nude do chira nhiéu N, P (Ty 1é BOD:N:P =~ 100:5:1). Ngoai ra, trong NTSH ciing chira
cac chat vo co (cat, mudi, kim loai ning (tir dudng dng) nhu: Zn, Cu, Pb) va chira nhiéu
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vi sinh vat ( vi khuan, virus, ky sinh trung). Thanh phan ctia NTSH tuong ddi 6n dinh
theo mua.

Chi thi cho lwong chat hitu co c¢6 trong nudc thai co kha nang bi phan huy hiéu
khi boi vi sinh vat chinh 1a chi sé BODs (BOD/COD > 0,5). Chi s nay biéu dién luong
oxi can thiét ma vi sinh vat phai tiéu thy dé phan huy luong chét hitu co c¢6 trong nudc
thai. Chi s6 BODs cang cao cho thay cht hitu co ¢o trong nude thai cang 16n, oxi hoa
tan trong nudc thai ban dau bi tiéu thy nhiéu hon, mic do 6 nhiém cia nuée thai cao
hon.

c. Tinh chdt sinh hoc

Chi tiéu vi sinh vat dic trung cho NTSH la: Coliform dao dong tir 10° + 107
MPN/100ml, E.coli dao dong tir 10* + 106 MPN/100ml. Ngoai ra, trong NTSH c6 thé
chira mam bénh (Vi du: Salmonella, Vibrio).

Bang 1.1. Thanh phan nwéc thai sinh hoat

Cac chi tiéu Pon vi Nong do

Nhe Trung binh Nang
pH 5+9 5+9 5-9
Chét ran tong cong (TS) mg/1 350 720 1200
To6ng chat rin hoa tan (TDS) 250 500 850
C6 dinh mg/l 145 300 525
Bay hoi 105 200 325
Chat ran lo ling (SS) 100 220 350
Co dinh mg/1 20 55 75
Bay hoi 80 165 275
Chét ran lang duoc mg/l 5 10 20
BOD:s mg/l 110 220 400
Téng carbon hitu co mg/l 80 160 210
COD mg/l 250 500 1000
Téng nito (theo N) 20 40 85
Hiru co 8 15 35
Amonia ty do (NH4") mg/1 12 25 50
Nitrit (NO2") 0 0 0
Nitrat (NO3") 0 0 0
Téng photpho ( theo P) 4 8 0
Htru co mg/1 1 3 15
Vo co 3 5 5




Clorua (CI') mg/1 30 50 100
Sunfat (S°) mg/l 20 30 50
Do kiém mg/l1 50 10 200
Dau m& mg/l 50 100 150
Colifom MPN/100ml | 105+107 | 107+10% | 107+ 10°
Chét hitu co bay hoi g/l <100 100 + 400 > 400

Nguon: Lam Minh Triét, Gido trinh xit Iy nwée thadi do thi va cong nghiép

NTSH c6 nhiéu tinh chét khac biét so véi cac loai nuée thai khac nhu nudce thai

cong nghiép hay nudc thai y té.

Bang 1.2. So sanh diic diém giira nwéc thai sinh hoat va cac loai nwéc thai khac

Thong s6 NTSH Nudc thii cong nghiép Nuéc thaiy té
BODs 150 + 300 mg/L 200 + 2000 mg/L 100 + 400 mg/L
Poc tinh Thap Cao Trung binh - cao
Vi sinh vat Nhiéu it Dic biét nguy hiém
Kim loai nang it Nhiéu Co thé ¢6

d. Dac diém bién dong

Luu luong va thanh phan caa NSTH phat sinh thuong bién dong 16n theo thoi
gian:

+ Trong ngay: Cao diém sang (6-8h) va téi (18-21h), Thap nhét ban dém (0-5h).

+ Theo mua: Mua mua: lodng hon do pha tron nudc mua, Mua kho: nong do 6
nhiém ting cao.

Bén canh d6, luu luong va thanh phan NSTH phat sinh ciing thay d6i theo ting
khu vuc, cu thé 1a:

+ NTSH phat sinh tai cac d6 thi: thuong c6 luu luong 16n hon, né)ng do 6 nhiém
cao, chira nhiéu hoa chét tay rira.

+ NTSH phat sinh tai cac ving ndng thon: luvu lwong nhé hon, néng d6 6 nhiém
thap hon, ¢6 thé 1an nudce thai chan nudi, chira it chat tay rira cong nghiép.
1.1.4. Tdc dpng ciia nwéc thdi sinh hogt dén méi trwong va con ngwoi
1.1.4.1. Tdc déng dén méi truong

Nudc thai sinh hoat s& tiém 4n nguy co gdy cho con ngudi nhiéu bénh Iy. Con
anh huoéng dén méi truong thi rat kho nhin théy, nhét 1a ddi véi dong, thuc vat. Dudi
day 1a mot s6 anh hudng cta nudce thai sinh hoat dén moéi trudng:
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V6i moi truong khong khi: anh hudng ctia nude thai sinh hoat dén moi trudng
khong khi s& biéu hién qua mui hoi (do qua trinh phan huy cac chat hitu co trong NTSH
tao thanh cac khi HzS (mui tring thdi), NH; (kich Gmg dudng ho hap), N2O, CH, (khi
nha kinh manh: 1kg CH, =25 kg COy)).

Qua trinh phan huy nudc thai sinh hoat trong diéu kién ky khi (bé tu hoai, kénh tu
dong) sinh ra CHs (khi nha kinh manh gip 28 + 36 lan CO), trong khi phan hiy hiéu
khi tao ra COa. Ngoai ra, qua trinh khir nitrat trong méi trudng thiéu oxy phat thai N,O
(gdy hiéu tmg nha kinh gap 265 1an CO,). Céac yéu té nhu nhiét d6 cao, ndng do chat
hitu co (BODs) 16n va hé théng xir 1y lac hau lam ting phat thai. Giai phap giam thiéu
bao gém thu héi CHa lam biogas, xtr 1y hiéu khi va kiém soat nito. Theo IPCC, nudc
thai sinh hoat dong gop ~3% tong phat thai khi nha kinh toan cau.

Qua trinh phan hay nudc thai sinh hoat (NTSH) trong céc hé thong xur 1y hodc moi
truong ty nhién cé thé phat sinh khi nha kinh (KNK) nhu methane (CHi) (50 =
70%) , carbon dioxide (CO2) (30 + 50%) va nitrous oxide (N2O). Co ché phan huy cac
chét hitu co trong NTSH va phat thai KNK trai qua cac qué trinh sau:

Vi khuan ky khi phan hay chat hitu co (BODs, COD) theo chudi phan tng:

Chét hitu co (protein, carbohydrate, chat béo) — Acid-forming bacteria — Acetate +
H; + CO2 — Methanogens

CH;CH>COOH + 2H,O — CH3COOH + CO: + 3H>
CH;CH2CH2COOH + 2H>0 — 2CH3COOH + 2H»
CHs;COOH  — CO;+ CH4
CH;COO" + H20 — CH4 + HCOs
HCOs; +4H, —» CHs4 +OH + 2HO
Kha nang gay hiéu ing nha kinh:

. CH4 c6 kha nang giir nhiét gap 28 + 36 1an COx (trong 100 nam).
o CO> tuy it doc hai hon nhung t6n tai lau trong khi quyén.

Qua trinh phan hity nude thai sinh hoat (NTSH) trong diéu kién hiéu khi: Vi khuan
hiéu khi oxy hoa chét hiru co dé tao ra san pham chinh 1a CO, va H,O (it gay hi¢u mg
nha kinh hon CHa). Qué trinh phan huy nudc thai sinh hoat (NTSH) trong diéu kién hiéu

khi xay ra theo phan Uing sau:

CsH1206 + 602 — 6CO2 + 6H20 + Néng lugng



Qua trinh phan hity nuéc thai sinh hoat (NTSH) trong diéu kién thiéu oxy: Néu
thiéu oxy cuc bg, cd thé sinh N2O (tir qua trinh nitrat hda/khtr nitrat) duéi tac dung cua vi
khuan khir nitrat (Denitrification):

NO3" — NO2 — N0 — N>
San pham chinh: N>O (khi nha kinh manh, gép 265 1an CO»).

Mui ho1 do cac khi thai phat sinh tir qua trinh phan huy NTSH ngay cang tang
1én khi thoi tiét nong birc. Piéu nay khong nhitng 1am giam ning suat lao dong do kho
tap trung lam viéc ma nd con lam hao mon strc khoe, giam tudi tho. Ty I¢ mac bénh
phdi, bénh duong ho hap tai cac khu vuc gan cac ngudn NTSH ciing vi thé ma ting 1én
dang ké.

Véi méi truong dat: NTSH chua qua xtr 1y ngdm xudng dét c6 thé lam thay d6i
tinh chat dat: Lam chua dat (pH giam), tich lily mudi khoang va anh hudng toi hé vi sinh
vat dat (Tiéu diét VSV c6 loi, phat tin mam bénh).

V&1 moi truong nude: nudce thai sinh hoat néu chua duge xu 1y ma thai truc tiép
ra ngoai s& gay 6 nhiém céc thiy vuc tiép nhan (song, ho, kénh, rach). Qua trinh phan
huy chét hiru co trong NTSH tiéu thu oxy 1am giam oxy hoa tan (DO) trong nuéc, khi
ngudn nude cé chi s DO < 4 mg/L s& gay chét ca va cac loai thuy sinh vat. V&i ham
luong Nito (30 + 70 mg/L) va Photpho (5 + 15 mg/L) cao trong NTSH s¢ kich thich tao
phat trién gay ra hién tuong tio nd hoa 1am mat can bang hé sinh thai (hién tuong phi
dudng). Céc kim loai niang (Pb, Cd, Hg) trong NTSH c¢6 thé bi tich liiy trong trAm tich,
c4cC chat tay rira trong NTSH gay doc cho thuy sinh vat.

Ngoai ra, nudc thai sinh hoat néu ngam xudng dat con anh huong xau dén chat
luong chét lwong nudc cac tang nudc ngam Vi vay gian tiép gay hai cho sicc khoe con
nguoi.
1.1.4.2. Tac déng dén sirc khée con nguoi

NTSH 1a mét trong nhitng ngudn 1am gia ting cac bénh truyén nhiém nhu:

+ Céc bénh vé duong tieu hda: Tiéu chay (E.coli, Salmonella), Ta, ly, thuong

han.

+ Céc bénh vé da va mat: Viém da tiép xtic, Pau mat d6 (Adenovirus).

+ Céc bénh lién quan dén ky sinh triing: Giun san (Ascaris, Giardia).

NTSH ciing 1a nguon gbc gay ra ngd doc mén tinh do tac dong clia cac:

+ Kim loai ning nhu: Chi (Pb) gy anh huéng than kinh, Thity ngan (Hg) gay ton
thuong nao.

+ Hop chét hiru co: Dioxin tir chat tay: ung thu, LAS (chat tay): rdi loan ndi tiét.



Qua trinh phan huy céac chat 6 nhiém c6 trong NTSH c6 anh huéng 16n dén cong

df)ng, cu thé 1a:

+ Lam giam chét lugng sdng do 6 nhiém mui, mat my quan d thi.

+ Gay thiét hai vé kinh té do: tang chi phi y té va giam ning suét lao dong.

D¢ ngan ngura 6 nhieém moi trudng nudce, bao vé stic khde cong dong, giam phat

thai khi nha kinh, ddm bao phat trién bén viing do thi nudc thai sinh hoat can xtr 1y dat
QCVN 14:2008/BTNMT trudc khi x4 thai ra ngudn tiép nhan.

Béang 1.3. Tac ddng ciia nwéc thai sinh hoat dén méi trweong va sicc khoe cong

dong
Loai tac dong Mirc do Vi du dién hinh Poi twong chiu anh
hwéng
O nhiém nudc Cao Giam DO, tao n¢ | Thuy sinh vat, nguoi dung
hoa nudc

Bénh ti€u hoa Trung binh - Tiéu chay, ta Cong dong ven sdng

Cao
O nhiém khong khi | Trung binh MUi H2S, CH,, NH3 Dan cu lan cén
Ngo doc kim loai Thap - trung Nhiém doc chi Nguoi st dung nudc 6

binh nhiém

1.2. Gi ngudn tiép nhin.cliu viru ngudn tiép nhan.cin xir Iy dat QC
1.2.1. Vi tri dia ly

S6ng Nhué 1a mot nhanh quan trong cua séng Hong, chay qua phia Ty Ha Noi.
Séng Nhué niam giita ddng bang Béc bo, phia Bic luu vuc song Nhué 1a song Hong,
phia Tay 1a song D4y, phia Nam 14 song Chau Giang. Séng chay qua dia ban thanh ph
Ha Noi va hai huyén ctia tinh Ha Nam. Diém bét dau ctia né 1 céng Lién Mac, 1ay nudc
tir song Hong trong dia phan quin Béic Tir Liém (Tp. Ha Noi) va diém két thic 13 cong
Phu Ly khi hop luu vao song Day gan thanh phd Phu Ly (tinh Ha Nam). Séng chay qua
gé)m cac quan: Bic Tur Liém, Nam Tu Liém, Ha Bong, cac huyén: Thanh Tri, Thuong
Tin, Thanh Oai, Ung Hoa, Phti Xuyén ctia thanh phé Ha N6i; huyén Duy Tién cta tinh
Ha Nam va cudi ciing d6 vao song DPay & khu vue thanh phd Pha Ly. Dién tich cua toan
bo Iuwu vuc 1a 107.530 ha (phﬁn bi cac dé€ bao boc), trong d6 Ha Noi chiém 87.820 ha va
tinh Ha Nam chiém 19.710 ha.

Téng chiéu dai cta séng Nhué 1a 74 km, doan chay qua dia ban thanh phd Ha Noi
khoang 62 km tir Lién Mac, Tir Liém dén xa Chau Can, Phti Xuyén va chiéu rong trung

binh cua lru vire sdng khoang 20 km, quy mé mat cit song Nhué tir 30 + 40m. Luu vuc



song Nhué c¢6 hudng dbc tir Bic xudng Nam 1a ngudn cap nudc tudi phuc vu san xuat
nong nghiép va thoat nudc cia thanh ph.

Doan song thudc dia phan quan Bic Tur Liém dai khoang 8 + 10 km, ttir khu vyc Co
Nhué dén Phuc Dién, ¢6 vi tri tiép giap nhu sau:

+ Phia Béc: Giap huyén Dan Phuong;

+ Phia Nam: Giap quan Nam Tur Liém;

+ Phia Pong: Giap quan Cau Gidy;

+ Phia Tay: Giap huyén Hoai Puec.

Poan séng Nhué chay qua Bic Tir Liém chay qua 6 phuong gdm: C6 Nhué 1 (M3
HC: 01052); C6 Nhué 2 (Ma HC: 01053); Pong Ngac (Ma HC: 01054); Phiic Dién (M4
HC: 00620); Phi1 Dién (Ma HC: 00619) va Thuy Phuong (Ma HC: 00604).
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Hinh 1.1. Pham vi khu vwe nghién ctru

(Ghi ch(: Puong mau dé la doan séng Nhué chdy qua Bdc Tir Liém)
1.2.2. Diéu kién tw nhién

1.2.2.1. Ddc diém dia hinh

Luu vuc song Nhué nam hoan toan trén ving dong bang thap thudc chau tho séng
Hong, khong c6 d6i va nai. Bé mat luu vuc ¢ hudng dbc, thay doi. Dau ngudn hé thong
song hudng Bic — Nam; trung va ha luu hudng Tay Bic — Dong Nam. Thuong luu hé
théng song ubn khuc, quanh co, hep va dbc. Trung luu va ha luu 10ng song duge mo
rong, dong chay cham.

Khu vire nghién ciru thude dong bang chau thd song Hong, c¢6 dia hinh bang phang,
d6 cao trung binh 5 + 7 m so v6i muc nudc bién. Dic diém long séng: Bé rong trung
binh: 30 = 50 m, P sau: 2 ~ 4 m (mua kho), 4 ~ 6 m (miia mua), 1ong séng bi boi ling

nhiéu do phu sa va rac thai do thi.
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1.2.2.2. Ddc diém khi hdu
Khu vyc nghién ctru thudc kiéu khi hau nhiét dé6i gi6 mua voi nhiét do trung binh
nam 1a 23 + 24°C, cao nhit: 38 + 40°C (thang 6 — 7), thap nhat: 8 = 10°C (thang 1 — 2).
Lugng mua trung binh nam tur 1,600 + 1,800 mm, mua mua chiém 80% téng lugng

mua hang nam. Do am trung binh tir 80 + 85%, cao nhat: 90 + 95% (mua mua).

1.2.2.3. Pdc diém thity vin

Doc truc chinh séng Nhué con ¢ mot hé théng song, kénh, muong 1am nhiém vu
tudi va tiéu nudc phuc vu ndng nghiép. Noi vai séng Nhué con ¢ cac song nhod nhu song
La Khé (qua quan Ha Bong), song T6 Lich, song Van Pinh, song Duy Tién, song Ngoali
bo,...

Luu vuc séong Nhué c6 kha nhiéu hd. Cac ho 16n déu tap trung ¢ dia phan Ha Noi
nhu: hd Thuy Phuong (Tir Liém), hé ¢ x6m Chg, x6m Dinh (xa Dai Md, Tir Liém), hd
M2 Tri, ho Dinh Cong, hé Hoang Liét.

Ngudn cip nudce chinh cho song Nhué chi yéu tir song Hong (qua cng Lién Mac),
mot phan tir nudc mua va nudc thai do thi.

Ché d6 dong chay cta song Nhué: Mua mua (thang 5 — 10): luu luong ting dot
ngdt, nguy co ngdp tng, tbc dd dong chay tir 0,5 + 1,2 m/s. Muia kho (thang 11 — 4): luu

lugng giam, nude dong, 6 nhiém tang, tde do dong chay < 0,3 m/s.

1.2.2.4. Chdt lwong nwéc song

Do 1a ngudn tiép nhan nudc tir 4 con song tiéu thoat nudc thai cia Tp. Ha Noi
(séng Sét, song Lir, song Kim Nguu va song To Lich) nén nuée song Nhué dang ¢ ddu
hiéu 6 nhiém nghiém trong lam anh huong dén hoat dong phat trién kinh té - xa hoi ciing

nhu tinh trang stic khode cua ngudi dan.

Bang 1.4. Chét lwgng nwdéc sdng Nhué tai khu vc Béac Tir Liém

o Gid tri So sanh véi QCVN 08:2023/BTNMT
Chi ticu trung binh
g Nguwdng cho phép Danh gia
pH 6,5+7,5 6,0 + 8,5 Pat

BODs (mg/L) 50 + 80 30 Vuot 2 + 3 lan

COD (mg/L) 100 + 150 50 Vuot 2 + 3 lan
Tong N (mg/L) 15+ 25 10 Vuot 1,5+ 2,5 lan
Coliform (MPN/100mL) | 10° =+ 107 5,000 Vuot 20 + 200 lan

Nguon: Tong cong ty Cap nude Ha Noi (HAPACO), 2023.
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1.2.2.5. H¢ sinh thdi ven song

Hé sinh thai luu vuc séng Nhué thude quan Bac Tir Liém nghéo ca vé thanh phan
loi va sb lugng ca thé trong mdi loai.

Thuc vat chu yéu 1a mot sb loai cay thuy sinh nhu rau muéng, luc binh (déu hiéu
phua dudng). Mot sé doan trong cy xanh d6 thi (phuong, xa ctr).

Pong vat chil yéu 1a cac loai ca nudc ngot phd bién & mién Bac nhu: ca R6 phi, ca
tro1, ca me (sé lugng gidm do 6 nhiém). Mot s6 loai chim nuge nhu: Co, vac cling it XUuét
hién so véi trude day.

Bang 1.5. Téom tit dic diém tw nhién ciia lvu vue song Nhué thude quan Bic Tir
Liém va anh huéng déi véi méi truong va NTSH

Yéu to Piic diém chinh Anh huéng
Dia hinh Bang phang, dé ngap tng Gay u dong nudc thai
Thay van Phy thu¢c song Hong, mua kho | Kho pha lodng chit 6 nhiém

0 nhiém ndng trong NTSH
Khi hau Mula mua kéo dai, d6 am cao Tang nguy co phat tan mam
bénh

Chét lugng O nhiém hitu co va vi sinh De doa hé sinh thai va suc khoe
nudc nghiém trong cong dong

1.2.3. Piéu kién kinh té va xa hoi

1.2.3.1. Dan sé va dién tich cac phirong thuge khu veec nghién cizu

Theo s6 liéu thu thap tir nién giam thong ké nam 2024, khu vuc nghién ciru ¢6 tong
dién tich 1a 17,7 km? véi téng dan s6 1a 172.335 ngudi. Dién tich va dan sé phan b
khong dong déu gitta 6 phuong trong khu vuc nghién ctu, trong d6: Phuong Phi
Dién c6 mat d6 dan sb cao nhat (17,016 nguoi/km?); Thuy Phuong va Phlc Dién 12 2
phuong thua dan hon do c6 dién tich 16n va dan cu it. Sb liéu cu thé dugc thé hién trong
bang 1.6 dudi day:

Bang 1.6. Dién tich va dan sé cac phwong ven sdng Nhué thugc quan Bic Tir

Liém
TT Phuong Dién tich (km?) | Dan s6 (ngudi) | Mat dd (ngudi/km?)
1 Co Nhué 1 2,10 33.810 16.100
2 C6 Nhué 2 1,95 28.450 14.590
3 Poéng Ngac 3,20 35.200 11.000
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4 Phic Dién 4,50 20.250 4.500

5 Phua Dién 2,15 36.585 17.016

6 Thuy Phuong 3,80 18.040 4.748
Tong 17,7 172.335

(Nguon: Nién giam thong ké quan Bac Tir Liém 2024)
1.2.3.2. Cac co quan, xi nghiép chinh

Trén dia ban khu vic nghién ctu, hoat dong thuong mai - dich vu chiém wu thé,

tao ra lwong nudc thai sinh hoat 16n. Céac co s&' y té va cong nghiép tuy it nhung c6 nguy

co 6 nhiém dac thu.

Két qua diéu tra trén dia ban quan Bic Tir Liém da thong ké dugc c6 62 co sd san

xudt cong nghiép, thuong mai, y té va gido duc. S6 liéu cu thé trong bang 1.7 dudi day:

Bang 1.7. C&c loai hinh co sé xa thai va dac trung ctia nwoc thai

Tiéu hoc C6 Nhué A

TT | Loaihinh | Sélweng |  Vidu dién hinh Dic trung cua
: : : nwéc thai
1 |Céng ty xéy 12 Cong ty CP Xay dung | Nudc thai chira kim
dung Viét Phat loai nang, SS cao
2 | Khu cong 2 Khu CN C6 Nhué | Nuédc thai san xuat
nghi¢p phuc tap
3 | Cho/Siéu thi 15 Chg Co Nhué, Siéu thi | Nudc thai chaa dau
Thanh Do ma&, chat hiru co
4 |Cosoyté 8 Bénh vién Pa khoa | Nudc thii y té chia
Phuong Pong hhieu VSV,  duoc
pham, hoé chat
5 | Truong hoc 25 THPT Bac Tu Liém, | Nudc thai sinh hoat,

cang tin

Nguén: Khdo séat 2025 - UBND qudn Bdc Ter Liém
1.2.3.3. Hién trang cdp va sir dung nuéc cho sinh hoat

Két qua diéu tra dd théng ké duoc ngudn cip nude va luong nude cap cho sinh hoat
tai khu vuc nghién ciru nhu trinh bay tai Bang 1.8 sau:
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Bang 1.8. Thong tin vé cp va sir dung nwéc sinh hoat tai khu vec nghién ciu

TT Chi tiu Gi4 tri

1 | Ngudn cap nuéc | 85%: Nudc may (Nha may nude song Da)

15%: Giéng khoan (nhiém phén nhe)

2 | Binh muc cip 120 lit/ngudi/ngdy (theo Quyét dinh 04/2023/QD-UBND
cua UBND TP. Ha Nai )

3 | Thuc té sirdung | 100 +150 lit/ngudi/ngay (tly mua)

4 | Ty lé thatthoat | 25% (do dudng dng cii)
Nguon: Khdo sat 2025 - UBND qudn Bac Tir Liém
Van dé dit ra hién nay tai khu vuc nghién ciu 1a nude giéng khoan ven song co

nguy co nhiém ban do thim tir nuéce thai, nguy co gy anh huong dén sire khoé cua nguoi
dan.

Theo Nghi dinh s6 80/2014/ND-CP ngay 06/08/2014 ctia Chinh phii vé thoat nudc
va xur 1y nude thai, lugng nuéc thai sinh hoat ugc tinh bang 80% luong nude cap cho
sinh hoat, nhu vay luong NTSH binh quéan tai khu vuc nghién ctu la: 80 + 120
lit/nguoi/ngay.
1.2.3.4. Nguon Xd thdi nuéc thdi sinh hoat (NTSH) tai khu viec nghién citu

Theo két qua diéu tra, trén dia ban quan Bic Tir Liém 90% NTSH sau bé tu hoai
duoc xa thang ra séng Nhué, trong d6 chi 10% ho gia dinh c6 bé tu hoai dat chuan.

Théng ké co ciu cac ngudn phét thai NTSH va dic trung 6 nhiém cua NTSH tir
cac nguon trén dia ban khu vuc nghién ctru dugc thé hién trong bang 1.9 dudi day:

Bang 1.9. Ty Ié ngudn thai nwéc thai sinh hoat va dic diém 6 nhiém

TT Ngudn thai Ty lé Pic diém 6 nhiém
(%)
1 Ho gia dinh 65 BOD; = 150 + 250 mg/L, Coliform: 10° + 10°
2 Cho/Siéu thi 15 Dau m&: 50 + 100 mg/L, SS cao
3 Truong hoc 10 COD: 200 + 300 mg/L, it kim loai
4 Bénh vién 5 Vi sinh vat gay bénh, hoa chat, dugc pham
5 Co quan/ Cong 5 Hoa chat vin phong (myc in, chat tay)
SO

Nguon: Khdo sat 2025 - UBND qudn Bac Tir Liém
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CHUONG 2. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. N¢i dung nghién ctru

- Banh gia hién trang phat sinh nudc thai sinh hoat tai khu vuc nghién ctru.

- Xac dinh tinh chat nuée thai sinh hoat tai khu vuc nghién curu.

- Tinh toan luong khi nha kinh COzeq phat sinh tir nuéc thai sinh hoat tai khu
vuc nghién ctru.

- Pé xuit mot s giai phap giam thiéu phat thai KNK tir nudc thai sinh hoat tai

khu vuc nghién ctru.
2.2. Phuwong phap nghién ciru
2.2.1. Thu thdp tai liéu

Phuong phap thu thap tai liéu 1a phuong phap tra ctru tai liéu co trude dé 1am nén
tang cho dé tai nghién ciru. Thong tin, tai lidu duoc tra ctru tir cac phurong tién thong tin
dai chung, gdm: ban d6 khu vuc, diéu kién ty nhién, diéu kién kinh té - xa hoi, hién trang
cép va st dung nudc cho sinh hoat, hién trang thu gom, xur Iy va xa thai NTSH cua khu
vuc nghién ctru.

Thu thap céc tiéu chuan, quy chudn lién quan dén chét luong nudc thai sinh hoat:
QCVN 14:2008/BTNMT: Quy chuan k¥ thuat qudc gia vé nude thai sinh hoat.

Dit liéu sau khi tim hiéu duogc chinh stra va tong hop lai thong tin dé dua ra co s&
xac dinh lugng NTSH phat sinh, tir d6 tinh toan luong khi nha kinh CO»eq phat sinh tur

nuodc thai sinh hoat tai khu vuc nghién ctu.
2.2.2. Khdo sét thue dia

Pé thuc hién dé tai, trong thoi gian tir ngay 1 dén ngay 8/4/2025, nhém nghién
ctru da thuc hién 3 dot khao st tai 6 phuong thudc quan Bac Tir Liém ma séng Nhué
chay qua 1a: Co Nhué 1, C6 Nhué 2, Pong Ngac, Phiic Dién, Pha Dién, Thuy Phuong.

Muc dich khao sét: thu thap s6 liéu cac chat cd trong nguon thai nudc thai sinh
hoat, tinh trang ciing nhu muc d6 6 nhiém cia ngudn nudc. Tir d6 xac dinh mdi lién hé
gitra nudce thai sinh hoat va phat thai khi nha kinh.

Muc tiéu caa khao sat dot 1: xac dinh sé luong va su phan bé cua céc khu vuc
dong dan cu; cac nha may, xi nghiép; cac truong hoc, co s y té, cac co quan/cong so
phan b trén dia ban khu vuc nghién ciu. Bdng thoi tim hiéu vé hién trang thu gom, xtr
1y va x4 thai NTSH cua khu vuc nghién cuu.

Muc tiéu ctua khao sat dot 2: xac dinh vi tri cac céng xa thai NTSH cua khu vuc
nghién ciu ra séng Nhué va danh gia tuyén duong tir d6 lya chon s6 luong mau va vi
tri 1ay mau, thiét 1ap 16 trinh thuan tién nhat cho viéc lay mau NTSH.
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Muc tiéu cua khao st dot 3: ldy 3 mau NTSH dai dién phat sinh tir khu vuc
nghién ctru dé phan tich, danh gia chat lugng 1am co s¢ dé tinh toan lwong khi nha kinh
CO2eq phat sinh tr NTSH.

Noi dung cong tac thuc hién trong qua trinh khao sat

- Ghi chép cac thong tin vé dia diém, tén dia danh, tén cac co quan, nha mdy xa
thai NTSH vao sdng Nhug;

- Quay phim, chup anh tu liéu vé cac khu dong dan cu, chg, co quan, xi nghiép...

- Piéu tra vé hién trang cr?ip va su dung nudc cho sinh hoat, hi¢n trang thu gom,

xur ly va xa thai NTSH cua khu vuc nghién curu.

- Panh dau toa d6 cac diém xa thai NTSH cua khu vuc nghién ctru.

Két qua khao sét

Két qua khao sat da xac dinh duoc 3 dia diém chinh xa thai NTSH ra séng Nhué
trén dia ban quan Bac Tur Liém Ia:

- Nha may bom Thuy Phuong;

- Céng chao cum dan cu sé 4 phuong Thuy Phuong ;

- S6 275 Phan B4 VVanh C6 Nhué 2.

Hinh 2.1. Hinh anh tai khu vuc khao sat

2.2.3. Ldy va bdo quan mdu

2.2.3.1. Phwong phdp ldy mau
Do thoi gian va kinh phi han ché, nhém nghién ctiu chi tién hanh 1ay 3 mau NTSH
dai dién cho khu virc nghién ctru. Cac vj tri 1dy mau bao gom:
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Bang 2.1. Vi tri iy miu nwéc thai sinh hoat tai dia ban nghién céu

TT | Vitrilay | Ky hiéu Toa db MO ta so| MO tiso bd
mau mau Kinh d¢ Vi db bo cam | mAi trudng

quan vé | xung quanh vi

mau nwéc | tri ldy miu

1 |Nhda may| NT1 |21,08854° |105,77093° cc’),ml]i hdi | den, nhiéu
bom Thuy B b thoi, nudc | bun c:;}n, mui
Phuong mau  den | hoi thol.

duc, nhiéu
can lo
Itng.

2 |Cong chao| NT2 |21,08021° |105,77084° | nudc nga | nhiéu vat liéu
cum dan cu B b vang, Co | xay dung, rac
6 4 ‘rf;u va?;C thai sinh hoat
?}};K/ng mui tanh. | 90 xuéng

' muong thoat
Phuong , A
nudC dan
sinh.,  mui

hoi tanh.

3 |S6 275| NT3 |21,05500° |105,77300° | mui  h6i | mui néng nac
Phan B4 B P tanh nong | i tanh va
Vanh  Co nﬁfl(f, m\r('yc théi, nudéc
Nhue 2 2‘32 vigg sui bot tring,

duc mau | hai bén dong

vang. chay la rac
thai sinh
hoat.
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Thai gian 1ay mau: ngay 8/4/2025

Hinh 2.2. Hinh anh tai khu vac 1Ay mau NT1

o N ,L, A f- TE. < 3 & s

Hinh 2.4. Hinh anh tai khu vuc ldy mau NT3

Viéc ldy mau dugc tién hanh theo phwong phéap tha ¢éng, tuan thu ding quy trinh
va dam bao diéu kién thoi tiét kho rdo dé tranh pha lodng do nudc mura.

a. Dung cu ldy mau

Cac dung cu: x0 nhya, phéu, day, chai nhya PE ¢6 nép, thung chira va van chuyén

mau, d4 dé bao quan mau.
Céc dung cuy an toan: ging tay, khiu trang y té.
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Céc dung cu khac: nhin ghi mau, bat, sé nhat ky, thiét bi do nhiét do, gidy do

pH.....
b. Céch ldy mdu

Dung x6 dé hting nudc thai tir céng thai sau d6 dung chai di duoc chuan bj sin,
chai duoc trang bang nudc mau 2 dén 3 lan trude khi ldy mau. Chai duoc nhing vao x6
dung mau nude cho nudc tir tir chay vao ddy chai, cin dam bao trong chai khong con
khong khi trude khi day nap va quan bang dinh bao vé. Dan nhin cho cac chai mau, trén
nhan ghi lai tén (ky hiéu) mAu, thoi gian va ngudi 1dy miu.

Céc thong tin lién quan dén: vi tri 1ay mau, md ta cam quan (mau sac, mdi, phan b
thuc vat thuy sinh,...); diéu kién thoi tiét khi 1ay mau duoc ghi lai trong nhat ky dé ddi
chiéu.
2.2.3.2. Phuwong phdp bao qudn mau

Céc chai chtra miu duoc bao quan trong thing xp c6 chtra day d4 dé duy tri nhiét
dd mau ¢ 4°C. Van chuyén cac binh chtra mau can duoc bao vé va lam kin dé ching
khong bi hong hoic gy mat mat mot phan mau trong khi van chuyén. Vat liéu bao gbi
phai bao vé dugc cac binh chira khéi bi nhiém ban tir bén ngoai va bi vd, dac biét la gén

cac cho mad cua binh chira mau.

Bang 2.2. Piéu kién bao quan miu NTSH

Chi tiéu . Thaoi gian bao
STT Chai dung | Diéu kién bio quan )
phan tich quan toi da (gio)
1 BOD PE Lanh 4°C 4
2 COD PE Lanh 4°C 24
3 NOs PE Lanh 4°C 24

Ghi chu: PE: chai polythylen
TT: chai thuy tinh
2.2.4. Cac phwong phap phdn tich
Mau duoc phan tich tai Vién Ky thuat va Cong nghé Mbi truong (co ching chi
VIMCERTS 112), véi cac chi tiéu gdm BOD (nhu cau oxy sinh héa), COD (nhu cau
oxy hoa hoc) va Nitrat (NOz).
Qua trinh phan tich tuan thii cac tiéu chuan hién hanh vé phan tich chat lugng

nuoc:
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e TCVN 6001-1995 (I1SO 5815-1989) - Chét lugng nudc - Xac dinh nhu cau oxy
sinh hoa sau 5 ngay (BODS5). Phuong phap ciy va pha lodng;

e TCVN 6180-1996 (ISO 7890-3-1988) - Chét lugng nuéc - Xac dinh nitrat -
Phuong phap trac pho ding axit sunfosalixylic.

2.2.4.1. Phan tich nitrat bang phwong phdp tric quang

% Hoa chdt:
Thudc thir nitrat duoc pha nhu sau:
Dung dich NaOH 10%: Hoa tan 400g natri hydroxit tinh khiét vao cdc thily tinh
da c6 600ml nudc cat, khqu déu cho tan, dé nguoi.
Dung dich Kali natri tartrate (K — NaC4H4064H20): Can 50 g Kali tartrate cho vao
binh dinh muc 200 ml, thém nuée cit, lic cho tan va dinh muc t6i vach.
Tron hai dung dich trén véi nhau trong binh dinh mire 1000 ml va dinh mirc béng
nuéc cat dén vach. Dung dich nay sir dung trong vong 6 thang.
% Xdy dung dweong chudn
Chudn bi mau va thuc hién phdn tich:
Mau duc nén trudc tién can loc mau qua gidy loc.
Pha lodng mau: Lay 4 cdc sau d6 danh s6 thir tu tir 0 dén 3 va 1 binh dinh mirc 50
ml. Str dung nudc cat dé pha loing mau.
Hé s6 pha lodng: F = 10.
Coc 0: Lay 50 ml nudc cét cho vao binh dinh muc roi d6 ra cdc va lic déu.
Céc 1: Lay 5 ml mau 1 cho vao binh dinh muc sau d6 d6 thém nuéc cat dinh mirc
1én 50 ml r6i cho vao cdc va lac déu.
Coc 2: Lay 5 ml mau 2 cho véo binh dinh muc sau d6 d6 thém nuéc cat dinh mirc

1én 50 ml.

Cdc 3: LAy 5 ml mau 3 cho vao binh dinh muc sau d6 cho thém nudc cat dinh mirc
lén 50 ml.

Cho thudc thir nitrat 1an lugt vao cdc dung miu & trén va lic déu roi dé 20 phut
dem so mau voi duong chuan.

s Cdch tinh toan:
Néng d6 mau duoc tinh toan dua vao duong chuan
mgNO3 — N/l = A*F
Trong do: A: ndng d0 nitrat do dugc trén thiét bi.

F: hé s6 pha lodng mau.
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2.2.4.2. Phan tich COD bdang phwong phdp chudn do

% Hoa chat va chdt chuan
Dung dich chuan K>Cr207 néng d¢ 0,025N (dung dich phan hity méu).
Thubc thir: axit sunfuric.
Chét chi thi: feroin.
Dung dich mubi Mo Fe(NH4),S04.6H,0 (FAS) 0,025N.
Dung dich Kali hydrogen phthalate (KHP) chuan.

% Cdch tién hanh
Buée 1: Dan nhén, ghi ki hiéu vao cac 6ng nghiém cho cic mau tring, chuan, mau

va tit ca cac mau chuin QC lién quan s& duoc phan tich

Buéc 2: Chuan bi ong pha mau.
Ong pha mau COD chuyén dung d rira sach va say kho theo quy trinh.
St dung pipet 2 ml, 1ay 1,5 ml dung dich phan hily mau vao 6ng pha mau.

Buée 3: Chuan bi mau.
% Chuan bi mau thyc:

Lay mau ra khéi ti bdo quan, dé mau dén nhiét do phong.
Lic déu mau, sir dung pipet 5 ml cho mdi mau, lay 2,5 ml mau vao 6ng phd mau

da c6 dung dich phan huy.
% Chudn bi mau QC:

Mau tring khéng nung va mdu trang nung.

Mau dap: Puoc tién hanh ddi voi mau cubi ciing ciia mé mau d6, mau dap duoc
chuan bi nhu mau thuc.

Mau chuan: St dung pipet 1ml lay 1ml KHP 1000mg/l cho vao binh dinh mirc
50ml sau d6 dinh muc dén vach bang nudc ctva lic déu.

St dung pipet 5 ml liy 2,5 ml mau chuan cho vao 6ng pha mau. Mau chuan co
noéng d6 20 mg/l.

Mau thém chuin:Puoc tién hanhdéi v6i mau cudi cing ctia mé maudé. Sir dung
pipet 1 ml hiit 0,5 ml dung dich chuan 1000 mg/L cho vao binh dinh mirc 50 ml, sau d6
thém mau dén vach dinh muc va lic déu.

Dung pipet 5 ml 1ay 2,5 ml dung dich mau thém chuan vao éng pha mau. Nong do
dung dich chuin thém vao 1 10 mg/1.

Buée 4: Str dung pipet 5 ml, tiép tuc thém can than 3,5 ml thude thir axit sulfuric
vao dng pha mau.

Buoc 5: Day nép 6ng nghi¢m that chat va lic dé tron déu mau; Luu y: 6ng nghi¢m
rt nong.

Buéc 6: Riéng 2 mau tring khong nung dé ¢ nhiét do phong, khong dua vao bép.
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Buée 7: Pit cac dng nghiém vao bép pha miu va bat bép.

Buéc 8: it bép & ché dd pha miu s6 7, nhiét d6 20°C, thoi gian 1a 2h, ap dung
theoTD-TB-02.

Buée 9: Bé mau dén nhiét do phong.

Buée 10: Chuyén mau sang binh tam giac 100 ml, khéng duoc dé mau rét ra ngoai.

Buéc 11: Dung buret 2ml, chuan d6 bang dung dich FAS 0,025N. Mau chuyén tir
xanh sang dé mau.

Buée 12: Ghi thé tich FAS tiéu ton.

¢ Phuong phap tinh:
Ham lwong COD duwge tinh bdng cong thike.
_ (A-B)*M *8000

)= v

COD (mg/1
Trong d6: A: sé ml dung dich FAS (mudi Mo) chuan d6 mau tring nung.
B: s6 ml dung dich FAS (muéi Mo) chuan d6 mau thuc.

M: ndng d6 mol cuia FAS va tinh bang cong thirc: M = %*0.025

Ao 14 s6 ml trung binh dung dich FAS chuan d6 2 miu tring khong nung.
2.2.4.3. Phan tich BOD bang phiwrong phdp 1 vi sinh

% Cdc thiét bi sir dung: Thiét bi do DO dé ban; thiét bi ti 0; may khudy tir gia nhiét.
s Dung cu:

Pipet thuy tinh loai 1 ml (1cai), 10 ml (4 cai); Ong dong céc loai 100 ml (1cai),
250 ml (1cai); Binh dinh mac 500 ml (2 binh).

Céc chai 4: 250 ml, rira sach, dé khé. Chai dugc ngan cach véi khong khi bén ngoai
bé“mg “dém nuodc” tao duoc béng cach d6 mot 16p nudce 1én trén nép chai (chai dac biét
cho BOD).

% Hoa chdt va chat chudn:

Dung dich A: dém phosphate.

Dung dich B: dung dich MgSOs.

Dung dich C: dung dich CaCl..

Dung dich D: FeClz, GGA.

Mbt s6 dung dich khéac: H>SO4 1N; NaOH 1N; Na>SOs; Dung dich can qué trinh
nitro hoa; dung dich glucose-glutamic acid; dung dich NH4Cl.

Nudc ciy vi sinh.

< Cach tién hanh:

Nudc pha loang: Léy 1 ml mdi dung dich A, B, C, D vao 11 nudc cat & 20°C, bdo

hoa DO bang cach dung may suc khi dé suc khi sach trong 2h.
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Tao mam vi sinh: Lay 1 ml phan trong ctia nudc cdy vi sinh cho vao 10 lit nudc
pha loang khudy déu dugce nudc pha lodng cdy ngudn vi sinh vat.

Dan nhan vao cac chai 1 BOD 250 ml, ghi day dii cac ki hiéu trén nhan nhu tén
mau, ngdy lam, muc pha loang (yéu cau cac chai phai kho va sach).

Céc budc tién hanh:

Buée 1: Dung 6ng dong 100 ml hodc 250 ml vao binh dinh mirc 500 ml dé pha
lodng mau t6i 500 ml bang dung dich nudc pha lodng ciy vi sinh vat.

Bude 2: Do déy tran nudce vao binh u (trong binh 1 ¢6 chira con twr), cam dién cuc
may do DO, dit binh chtra mau 1én may khudy tir dé do. Cho cho gia tri DO 6n dinh
khoang 10s. Ghi lai két qua DO

Buéce 3: Pay kin binh bang nit nham sao cho binh & mau khong c6 bot khi bén
trong.

Buéc 4: B diy nudc cit vao phan miéng thira ciia chai mau. Kiém tra lai nude
trén nip lo mau hing ngay, néu thdy kho phai bd sung.

Buée 5: Sau d6 dit vao trong ti & 5 ngay ¢ 20°C. Kiém tra nhiét d6 hing ngay cua
ti 1, dam bao phai dat 20°C + 1°C.

Buéc 6: Sau 5 ngay bao quan iy ra d6 phan nudc con thira trén miéng binh u di,
sau d6 md nép va cdm dau do dién cuc vao do DO ctia mau. Ghi lai két qua DO:s.

Mau phai tién hanh cung méu tring: Mau tring 14 nude pha lodng cy vi sinh vat,
dugce do DO ngay dau va do DO sau 5 ngay nhu mau that.

* Phurong phdp tinh:
Ham luong BOD tinh theo cong thirc.

((Dol - DOS)m B DOSmtr)*(l_ f)

BODs - 7

Trong d6: DO;: La DO ngay dau ctia mau
DOs: La DO ngay thi 5 ciia mau nudi u
DOsme: La DO ngay thir 5 cia mau trang (nudc pha lodng cdy vi sinh
vat)
f: Hé s6 pha loang ctia mau, f bang ty s giita thé tich mau lay dé pha
lodng va thé tich pha loang (500 ml).
2.2.5. Phwong phap woc tinh phat thai khi nha kinh tér nwéc thdi sinh hogt

Can ctr Luat Bao vé moi truong ngay 17 thang 11 nam 2020;
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Can cir Nghi dinh s6 68/2022/ND-CP ngay 22 thang 9 nam 2022 cia Chinh phi
quy dinh chtrc nang, nhiém vy, quyén han va co cau t chic caa Bo Tai nguyén va Mai

truong;

Can ctr Nghi dinh s6 06/2022/ND-CP ngay 07 thang 01 nam 2022 ctia Chinh phi
quy dinh giam nhe phat thai khi nha kinh va bao vé tang 6-don:;

Theo Huéng dan IPCC 2006 (Volume 5 — Waste), viéc tinh toan phat thai khi
nha kinh tir nwdc thai sinh hoat dwa vao hai loai khi chinh:

- CH4 (methane), phét sinh tir qua trinh phan hay ky khi cac hop chét hitu co;
- N2O (nitrous oxide), phat sinh tir qué trinh khtr nito;
Céc cbng thirc tinh toan nhu sau:

CHs = Bo x MCF x (TOW —S)
N2O =P x N_load x EF x 44/28

Trong d6: P: Dan sé (ngudi)
Bo: Hé sé sinh CH4 tdi da (kg CHa/kg BOD)
MCF: Hé s6 diéu kién phan hay ky khi
TOW: Téng luong chit hiru co phan huy trong nude thai sinh hoat, kg
BOD/nam
S: Ty 1€ BOD bi xtr 1y so bd (%)
N_load: Luong nito bai tiét (kg N/nguoi/ngay)
EF: Hé s6 phét thai NoO (kg N.O/ngudi/nam)
44/28: Hé s6 chuyén doi tir kg N2O — N thanh kg N2O

Theo dé nghi cua Cuc truong Cuc Bién ddi khi hau va Vu truong Vu Phap ché;
Bo truong Bo Tai nguyén va Moi trudng ban Thong tu sé 17/2022/TT-BTNMT cia Bo
truong Bo Tai nguyén va Mbi trudong Quy dinh Ky thuat do dac, béo cdo, tham dinh giam
nhe phét thai khi nha kinh va kiém ké khi nha kinh linh vuc quan ly chét thai, ban hanh
ngay 15 thang 11 ndm 2022 va c6 hiéu hyc thi hanh ngay 15 thang 2 nam 2023. Tong
luong chét hitu co phan huy trong nudc thai sinh hoat dugc xac dinh theo cong thuc sau:

TOW =P x BOD x 0,001 x I x 365
Trong do6:

TOW: Tong lugng chit hitu co phan huy trong nudc thai sinh hoat, kg
BOD/nam
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P: Tong dan s quéc gia trong nam kiém ké, nguoi

BOD: Lugng BOD phét sinh g/ngudi/ngay (Hé sé qudc gia tinh theo dau ngudi
trong nam kiém k&)

0,001: Chuyén doi tir g BOD sang kg BOD

I: Hé s6 diéu chinh BOD tir nudc thai cong nghiép thai chung vao hé théng nudc
thai sinh hoat (miac dinh 1a 1,25 ddi véi viéc xa thai khong han ché, con lai mic dinh 1a
1,00).
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CHUONG 3: KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua phan tich miu nwéc thai sinh hoat

Trong qué trinh thuc hién nghién ciru, nhém da tién hanh thu thap va phan tich
mau nudce thai sinh hoat tai ba dia diém dai dién trong khu vuc dan cu thude luu vuc
séng Nhug, quan Bac Tur Liém, Ha Noi.

Bang 3.1. Két qua phan tich miu nwéc thai sinh hoat tai khu vec nghién ciu

Vi tri iy miu BOD (mg/l) | COD (mg/l) | NOs™ (mg/l)
NT1 - Thuy Phuong 285 428 26
NT2 - CC Cum 4 175 310 18
NT3 - Phan Ba Vanh 115 190 10
QCVN 14:2008/BTNMT 50 - 50
(Cot B)

Két qua phén tich cho thay tat ca 3 mau déu c6 nong d6 BOD cao hon nhiéu lan so
voi ngudng cho phép theo QCVN 14:2008/BTNMT — Cot B. Gia tri BOD dao dong tur
115 dén 285 mg/L, vugt ngudng tir 130% dén gan 500%. Chi sb nay chi ra rang nudc
thai sinh hoat chua qua xur 1y hodc xir Iy chua dat yéu cau van dang xa thang ra song
Nhué. Nguyén nhan dugc xac dinh 1a do hé thdng xtr Iy nudc thai tai khu vuc chua duoc
dau tu déng bd. Khu vuc NT1 — Thuy Phuong 1a diém néng vé 6 nhiém véi chi sb cao
nhét, nhiéu kha nang do mat do dan cu cao, co so ha tﬁng yéu kém, nguoi dan xa thai
tryc tiép khong qua xtr 1y. Trong khi ¢, NT3 — Phan Ba Vanh c6 gia tri BOD va COD
thap nhat, cho thiy tac dong tich cuc cua ha ting k¥ thuat va hé thong xur 1y tai chd nhu
thoat nudc, bé phét hiéu qua.

=== BOD (mg/l)
NOs~ (mg/l)

Néng do (mg/l)

NT1 NT2 NT3
Mau

Hinh 3.1. P thi so saénh ndéng d BOD, NO3 trong NTSH tai khu vuc nghién céu
véi QCVN14:2008/BTNMT
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Riéng thong s NO;~ (Nitrat) van con nim trong giéi han cho phép, cho thiy 6
nhiém dinh dudng chwa dén mirc qua nghiém trong, tuy nhién van can dugc theo doi

trong thoi gian toi dé dam bao chét lugng moi truong nude mat khu vyc.

Trong d6, miu NT1 (Thuy Phuong) c6 gia tri BOD va COD cao nhét, thé hién 1a
diém x4 thai 6 nhidm ning nhat, c6 thé do tip trung nhiéu ngudn xa thai sinh hoat chua

qua xu ly tir cac khu dan cu dong duc.

Nguoc lai, mdu NT3 (Phan B4 Vanh) ¢ cac chi tiéu thip nhét, cho thdy mtrc d6 6
nhiém nhe hon, do khu vuc nay xa ngudn thai chinh hodic di c6 qua trinh phan huy trén
duong cong. Mic dia NT3 c6 mét do dan cu cao hon nhung nhd vao hé théng ha tang k§
thuat hién dai va dé)ng b0, dac biét 1a hé théng thoat nudc va xu 1y nudc thai, nén lugng
chét 6 nhiém trong nudc thai sinh hoat duoc xir 1y hiéu qua trude khi xa ra méi trudng.
Nguoc lai, NT1 véi hé théng ha tﬁng con han ché, nhiéu hoat dong sinh hoat va chan
nudi van xa thai truc tiép ra moi truong ma khoéng qua xu 1y, dan dén nong d6 BOD va
COD cao hon.

Bang 3.2. So sanh c4c chi tiéu nwéc thai tai tirng diém véi QCVN
14:2008/BTNMT

MiAu | Chi | QCVN | Giatri | Chénhléch | Chénh Nhan xét
tiéu (mg/1) do (mg/l) | léch (%)
(mg/1)
NT1 | BOD 50 285 +235 470,0% | Vuot giéi han
NT1 | NOs~ 50 26 24 -48,0% Pat chuan
NT2 | BOD 50 175 +125 250,0% | WVuot gii han
NT2 | NO;~ 50 18 -32 -64,0% Dat chuan
NT3 | BOD 50 115 +65 130,0% | Vuot giéi han
NT3 | NO;~ 50 11 -39 -78,0% Pat chuan

Két qua nay phan anh tinh trang 6 nhiém hiru co nghiém trong trong NTSH tai khu

vuc nghién ctru, ddy chinh l1a mot trong nhirng nguyén nhan quan trong gay 6 nhiém ddi

v6i nude song Nhug.
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So sanh néng dé BOD, COD va NOs- tai cac vi tri lay mau

428 mmm BOD (mag/l)
COD (mg/l)
400 NOs~ (mg/l)
350
310

300
E]
£ 250
©o-
L]
2 200 190
2

150

115
100
50 f =
18 0
0 . o A S an
phuct c cum ga Vot
NTL - Ty w2~ C T3 - phat

Vi tri 18y mau

Hinh 3.2. So sanh nong dd BOD, COD va NOg3' tai c4c vj tri lay mau
3.2. Tinh toan lwgng phat thai khi nha kinh

Trong phan nay, nhém nghién ciru tién hanh tinh toan lwgng phéat thai khi nha kinh
(CH, va N,O) tir nudc thai sinh hoat theo hai hudng tiép can: phuong phép 1y thuyét va
két qua phan tich mau NTSH thuc té.

Lua chon thong s6 dau vao dé tinh toan:

Ca hai phuong phép déu duya trén ciing mét sé liéu tong dan sé cac phuong ven song
Nhué thugc Bac Tir Liém 1a 172.335 nguoi nham dam bao tinh dong nhét trong so sanh.

Riéng vai khi N0, khong thé xac dinh truc tiép tur thong s6 NO3~ trong mau thuc
dja. IPCC khuyén nghi sir dung hé s6 phat thai EF theo loai hinh xir Iy nuéc thai (bang
3.3).

Bang 3.3. Hé so phat thai N2O theo IPCC 2006 theo loai hinh xir Iy nwéc thai

Hinh thire xir ly nuwée thai EF (kg N2O/ngudi/nam)
Khong xir 1y (thai tryc tiép) 0,011
Bé tu hoai (Septic Tank) 0,005 + 0,007 (chon 0,006 )
Bé biogas (ky khi) 0,001 = 0,003
Nha may xir 1y hién dai 0,002 + 0,005

Do da s6 ho dan trong khu vuc nghién ctru dang st dung hé thong bé tu hoai (bé phét)
nén lay hé sé EF = 0,006 kg N,O/ngudi/nam.

- Hé s6 diéu chinh I = 1,25.
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3.2.1. Tinh phét thai KNK theo ly thuyét

Theo Béang 21 trong TCVN 7957:2023: luong BOD trong NTSH di lang 1a 30 +
35 g/ngudi/ngay, nude thai sau khi xtr Iy qua bé tu hoai, ham lwong BODs giam khoang
30 = 45%. Nhu vay, viéc phat thai KNK theo 1y thuyét duoc tinh toan dua trén cac

thong s6 dau vao nhu sau:

Bang 3.4. C4c thong s6 dau vao dwoc sir dung dé tinh toan phat thai KNK (ly

thuyét)
Thong s6 | Ky hi¢u | Gia tri Pon vi Co sé

Dan sb khu vuc P 172.335 nguoi Dan cu 6 phuong ven
song

Luwong BOD | BOD Thap: 30; g BOD/nguoi/ngay | Bang 21, TCVN

phat sinh Cao: 35. 7957:2023

He so6 hiéu I 1,25 Thong tur s0

chinh 17/2022/TT-BTNMT
(truong hop nudc thai
cdng nghiép thai chung
vao hé thdng NTSH)

Hé sb diéu kien | MCF 0,5 Cuc Bién doi khi hau,

phan huy Ky 2022, Muc 4.3 — Phu

khi luc VI

Ty 1¢ BOD bj S Thép: 30; (%) Bang 21, TCVN

Xt 1y so bd Cao: 45. 7957:2023

Hé sb phat thai | Bo 0,6 kg CHy/kg BOD | IPCC 2006

CH, t6i da

Luong nito bai | N_load | Thap:8; | N—NHs*/nguoi/ngdy | Bang 21, TCVN

tiét Cao: 10,5. 7957:2023

H¢ sb phat thai |  EF 0,006 kg N,O/ngudi/nam | IPCC 2006

N,O

ruon é nguoi/ngay va ty 1€ 1 Xtr 1y so bo la 0;
* Truwong hop Thap (30 g BOD/ngudi/ngay va ty 1€ BOD b 1y so bo la 45%

Luong nito bai tiét 8 g N/ngudi/ngay):

TOW =P x BOD x 0,001 x I x 365

= 172335 x 30 x 0,001 x 1,25 x 365 x 10 =~ 2358,84 (tin BOD/nam)

S =45% x TOW = 0,45 x 2358,84 =~ 1061,48 (tin BOD/nam)

CH,4 =Bo x MCF x (TOW —S)

= 0,6 x 0,5 x (2358,84 — 1061,48) = 389,21 (tdn CHa/ndm)
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CO,eq tir CH, = CH, x 24 =~ 389,21 x 24 = 9341,04 (tin CO,eq/nam)

N,O =P x N_load x EF x 44/28

= 172335 x 8.10°° x 0,006 x 44 / 28 = 0,013 (tin N,O/nim)
CO,eq tir N,O = N,O x 298 = 0,013 x 298 = 3,874 (tdn CO,eq/nidm)

— Tong CO,eq ~ 9341,04 + 3,874 ~ 9344,914 (tin CO,eq/nam)
* Truwong hop Trung binh (32,5 g BOD/ngudi/ngay va ty 1¢ BOD bi xir 1y so bo 1a
37,5%; Luong nito bai tiét 9,25 g N/nguoi/ngay):
TOW =P x BOD x 0,001 x I x 365
= 172335 x 32,5 x 0,001 x 1,25 x 365 x 107 = 2555,405 (tin BOD/nim)

S =37,5% x TOW = 0,375 x 2555,405 ~ 958,28 (tin BOD/nim)
CH4 =Bo x MCF x (TOW —S)

=0,6 x 0,5 x (2555,405 — 958,28) =~ 479,14 (tan CH,/nim)
CO,eq tir CH, = CH, x 24 = 479,14 x 24 =~ 11499,36 (tan CO,eq/nim)
N,O =P x N_load x EF x 44/28

= 172335 x 9,25.10° x 0,006 x 44 /28 =~ 0,015 (tdn N,O/nam)
COeq tir N;O = N0 x 298 = 0,015 x 298 = 4,434 (tin CO,eq/nim)

— Tong CO,eq ~ 11499,36 + 4,434 =~ 11503,794 (tan CO,eq/nim)
* Trwong hop Cao (35 g BOD/nguoi/ngay va ty 1€ BOD bi xu 1y so bd 1a 30%;
Luong nito bai tiét 10,5 g N/ngudi/ngay):
TOW =P x BOD x 0,001 x I x 365
= 172335 x 35 x 0,001 x 1,25 x 365 x 10 ~2751,975 (tin BOD/nim)

S =30% x TOW = 0,3 x 2751,975 = 825,593 (tin BOD/nam)
CH, =Bo x MCF x (TOW —S)

= 0,6 x 0,5 x (2751,975 — 825,593) = 577,915 (tin CHa/ndm)
CO,eq tit CHy = CH, x 24 = 577,915 x 24 = 13869,95 (tin CO,eq/ndm)

N,O =P x N_load x EF x 44/28

= 172335 x 10,5.10° x 0,006 x 44 / 28 = 0,0171 (tdn N,O/nim)
CO,eq tir N,O = N,0 x 298 = 0,0171 x 298 = 5,084 (thn CO,eq/nim)

30



— Tong CO,eq ~ 13869,95 + 5,084 ~ 13875,034 (tan CO,eq/nim)

Bang 3.5. Két qua tinh toan phat thai khi nha kinh theo dir liéu Iy thuyét

Truong CH, N,O Tong CO,eq
hop (tAin COeq/nim) | (tdn CO,eq/nim) (tAn/niim)
Thap 9341,04 3,874 9344,914
Trung binh 11499,36 4,434 11503,794
Cao 13869,95 5,084 13875,034

3.2.2 Tinh toan phat thdi khi nha kinh theo dé ligu thec té

Bang 3.6. C4c thong sb diu vao dwoc sir dung dé tinh toan phat thai KNK (thuc

té)
Thong so Ky hiéu |  Gia tri Pon vi Co so
Dan s6 khu vuc P 172.335 nguoi Dan cu 6 phuong ven
song
Nong d¢6 BOD Ceop | Thap: 0,115; g BOD/I Két qua phan tich 3
TB: 0,175; mau NTSH tai khu
Cao: 0,285 vuc nghién ctru
Luong NTSH Q 120 lit/ngudi/ngay Quyét dinh s
phat sinh trung 04/2023/Qb-UBND
binh ngay 15/3/2023 cua
UBND TP. Ha Nbi
Hé s6 hiéu chinh [ 1,25 Thong tu  sb
17/2022/TT-
BTNMT (truong hop
nudc thai cong nghiép
thai chung vao hé
thong NTSH)
Hé so diéu kien | MCF 0,5 Cuc Bién do6i khi
phan hay ky khi hau, 2022, Muc 4.3 —
Phu luc VI
Hé sO phéat thai | Bo 0,6 kg CHy/kg BOD | IPCC 2006
CH, tdi da
Nong d6 N —| Cnosz | Thap:0,010; g N — NOg/I Két qua phan tich 3
NOs- TB: 0,018; mau NTSH tai khu
Cao: 0,026 vuc nghién clru
Hé sO phat thai| EF 0,006 kg N,O/ngudi/nam | IPCC 2006
N,O
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* Truwong hop Thdp (NT3: BOD =115 mg/L =0,115 g/L va NOz =10 mg/I = 0,010
g/L):

TOW = Cgop x Q x P x 0,001 x I x 365
= 0,115 x 120 x 172335 x 0,001 x 1,25 x 365 x 10°*= 1085,064 (tin BOD/nim)

Do Cgop 12 ndng do ciia BOD trong NTSH sau khi duoc xir 1y qua bé tu hoai nén
trong trudng hop thuc té gia tri S = 0.

CH, = Bo x MCF x (TOW - S)

=0,6 x 0,5 x (1085,064 — 0) ~ 325,519 (tAn CH4/nam)
CO,eq tir CH, = CH, x 24 =~ 325,519 x 24 ~ 7812,461 (tin CO,eq/nim)
N,O =P x N_load x EF x 44/28 = P x Cnos x Q x EF x 44/28

= 172335 x 0,01.10 x 120 x 0,006 x 44 / 28 ~ 0,002 (tin N,O/nim)
CO4eq tir N,O = N,O x 298 =~ 0,002 x 298 = 0,634 (tin CO,eq/nim)

— Tong CO,eq ~ 7812,461 + 0,634 =~ 7813,095 (tin CO,eq/nim)

* Trwong hop Trung binh (NT2: BOD =175 mg/L = 0,175 g/L va NO3z™ = 18 mg/I
=0,018 g/L):

TOW = Cgop x Q x P x 0,001 x I x 365
=0,175 x 120 x 172335 x 0,001 x 1,25 x 365 x 103=1651,185 (tin BOD/nim)

Do Cgop 12 ndng do ciia BOD trong NTSH sau khi duoc xtr 1y qua bé tu hoai nén
trong trudng hop thuc té gia tri S = 0.

CH, =Bo x MCF x (TOW — S)
= 0,6 x 0,5 x (1651,185 — 0) =~ 495,356 (tan CH,/nam)
CO.eq tir CH, = CH,, x 24 =~ 495,356 x 24 ~ 11888,532 (tin CO,eq/nam)

N,O =P x N _load x EF x 44/28 = P x Cnos X Q x EF x 44/28

= 172335 x 0,018.10°° x 120 x 0,006 x 44 / 28 = 0,0035 (tin N,O/nim)
CO,eq tir N,O = N,O x 298 = 0,0035 x 298 = 1,046 (tin CO,eq/nim)

— Tong CO,eq ~ 11888,532 + 1,046 ~ 11889,578 (tin CO,eq/nim)
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* Truwong hop Cao (NT1: BOD = 285 mg/L = 0,285 g/L. va NO3™ = 26 mg/l =
0,026 g/L):

TOW =Cpop x Q x P x 0,001 x I x 365
= 0,285 x 120 x 172335 x 0,001 x 1,25 x 365 x 10-*= 2689,072 (tin BOD/nim)

Do Cgop 12 ndng do ciia BOD trong NTSH sau khi duoc xir 1y qua bé tu hoai nén
trong trudng hop thuc té gia tri S = 0.

CH, = Bo x MCF x (TOW - S)

= 0,6 x 0,5 x (2689,072 — 0) ~ 806,722 (tAn CH,/nam)
CO,eq tir CH, = CH, x 24 = 806,722 x 24 ~ 19361,32 (tin CO,eq/nim)
N,O =P x N _load x EF x 44/28 = P x Cnosz X Q x EF x 44/28

= 172335 x 0,026.10° x 120 x 0,006 x 44 /28 =~ 0,0051 (tan N,O/nam)
CO4eq tir N,O = N,O x 298 = 0,0035 x 298 = 1,511 (tin CO,eq/nam)

— Téng COzeq ~ 19361,32 + 1,511 ~ 19362,831 (tAn CO,eq/nim)

Bang 3.7. Két qua tinh toan phat thai khi nha kinh theo dir liéu thuc té

Truong CH, N,O Tong CO,eq
hop (tAn CO,eq/nim) (tAn COLeq/nim) (tAn/nim)
Thip 7812,461 0,634 7813,095
Trung binh 11888,532 1,046 11889,578
Cao 19361,32 1,511 19362,831

3.3. So sanh va thao luan

So sanh gitta két qua phat thai khi nha kinh tinh toan theo 1y thuyét va thuc té cho
thay c6 su khac biét rd rét vé gia tri phat thai CO, tuong duong (CO,eq) & ca ba mirc
d6: thap, trung binh va cao. Cu thé, tai trudng hop thip, luong phat thai Iy thuyét dat
khoang 9,3 nghin tAn CO,eq/nim, trong khi tinh theo dit liéu thuc té chi 1a 7,8 nghin tin
COeq/nam — chénh 1éch khoang 1,5 nghin tin. Sy chénh léch nay xuit phat tir viéc
phuong phép 1y thuyét sir dung gia tri BOD udc tinh (gia dinh) theo khung phan loai
mtrc d6 6 nhiém, trong khi phuwong phap thuc té sir dung két qua phan tich chit luong
NTSH thyc té ctia khu vure nghién ctru tir cac mau do. O mue d6 1y thuyét, gia dinh BOD
cao sé& kéo theo tong luong chat 6 nhiém hitu co (TOW) 16n, lam ting luong CH, sinh
ra sau khi xtr 1y, tir d6 1am ting luong phat thai CO,eq. Bén canh d6, do phan N,O tao
ra trong co cAu cac KNK phat thai tir qué trinh phan huy NTSH rat thap (<1%) vi vy,
su khac biét chinh dén tir thanh phan CH, — v6n phu thudc vao gia tri TOW va BOD.
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Tuy nhién, di v6i truong hop trung binh va cao, két qua tinh toan lugng phét thai
CO,eq theo 1y thuyét déu thap hon so véi thyc té, diéu nay cho thay, tai khu vuc nghién
ctru, hiéu qua xur Iy BOD va Nito ctia hé thong bé tu hoai dang thap hon so véi du kién
1y thuyét vi vay NTSH sau xt Iy qua bé tu hoai c¢6 ndng d6 BOD va Nito cao hon kha
nhiéu so v&i s6 liéu 1y thuyét trung binh ctia quc gia dwa ra trong TCVN 7957:2023.

Nhu vy, nhin mot cach tong thé, phuong phap 1y thuyét thudng mang tinh danh gia
tiém ning phat thai, hitu ich cho muc tiéu du bao hodc quan Iy ving rong nhung khong
phan anh chinh xac hién trang tai mot khu vuc cu thé. Phuong phap thuc té tuy mét
nhiéu cong strc thu thap va phan tich miu nhung lai cho két qua sat thuc té, giup hd trg

ra quyét dinh & cp dja phuong chinh xac hon.

Bang 3.7. So sanh phat thai khi nha kinh giira ly thuyét va thye dia

Truong Ly thuyét Thure té Chénh léch
hop (tAn COzeq/niim) | (tin COzeq/nim) | (tan COzeq/nim)
Thip 9344,914 7813,095 1531,819
Trung binh 11503,794 11889,578 -385,784
Cao 13875,034 19362,831 -5487,797

Mot diém can chu ¥ 13, du lugng phat thai KNK dugc tinh toan tir dir liéu 1y thuyét
hay thyc té, thi déu rat 1on — khoang tur 7,8 dén 19 ngan tan COzeq mdi ndm — cho théy
phat thai KNK tir nude thai sinh hoat 1a nguén dang ké va can duoc quan ly, dic bi¢t &

khu vire dan cu dong nhu quan Bic Tir Liém.

Két qua chuong 3 cho thiy rd rang nudc thai sinh hoat tai khu vuc cac phuong thude
lwu vue song Nhué thude quan Bic Tuir Liém dang gy ra nhirng anh huéng nghiém trong
dén moi trudng nudc mit cling nhu dong gop dang ké vao lugng phat thai khi nha kinh

cua khu vuec.

O phan 3.1, két qua phan tich miu nudc tai ba vi tri NT1, NT2 va NT3 phan anh rd
muc d 6 nhiém hitu co vuot xa ngudng cho phép theo QCVN 14:2008/BTNMT — Cot
B, thé hién qua thong sé BOD cua ca 3 mau phan tich déu vuot GHCP.

O phan 3.2, viéc ap dung phuong phap IPCC dé tinh toan phat thai khi CH, va N,O
tir nude thai sinh hoat gitip lugng hoa cu thé méi lién hé giita NTSH va bién d6i khi hau.
Bang cach sir dung ca hai huéng tiép can — 1y thuyét va thuc dia — nghién ctru da chi ra
su khéc biét dang ké vé gid tri phat thai, tir 46 khang dinh vai trd quan trong ciia thu thap
dir lidu thyc té. Néu chi dya vao 1y thuyét, két qua c6 thé bi sai léch, gay anh hudng dén
d6 chinh xac cuia cac chinh sach kiém ké va giam nhe phat thai khi nha kinh.
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béng chu y, phat thai KNK tir nude thai sinh hoat tai khu vuc cac phuong thude luu
vuc song Nhué thudc quan Bic Tir Liém kha 16n, khoang tir 7,8 dén 19 ngan tdn COeq
mdi ndm . Pidu nay dit ra nhu cdu cip thiét cho cac chuong trinh nang cap hé thong xir
1y nuée thai, dic biét tai cac phudng ven song. Bé phdt du 1a giai phap phd bién tai khu
vuc nghién ctru nhung hiéu qua chua cao nén chua du dé giam lugng phat thai khi nha
kinh. Trong dai han, can trién khai cac tram xir 1y tap trung, két hop gido duc ngudi dan

vé théi quen st dung nudce tiét kiém va xa thai nude thai ding quy dinh.

Cubi cung, két qua chuong 3 c6 thé duoc sir dung lam co sé cho cac chinh sach
kiém ké phat thai KNK & cip quan/huyén. Viéc dua vao md hinh tinh toan két qua phan
tich mdu NTSH thuc té va két hop véi s6 liéu théng ké dan cu 1a huéng tiép can hop 1y,
vira khoa hoc vira thuc tién, dic biét phu hop véi ning luc thuc hién cia dia phuong

trong diéu kién hién tai.
3.4. P& xuit giai phap

Dua trén két qua phéan tich mau nudc thai sinh hoat va tinh toan phat thai khi nha kinh
tir chwong 3, c6 thé khang dinh rang tinh trang 6 nhiém NTSH tai khu vuc cic phuong
ven sdng Nhué thudc quan Bac Tir Liém 1a nghiém trong va cé nguy co ngay cang gia
tang néu khong c6 nhiing giai phap can thiép phu hop. Do d6, viéc dé xuat cac giai phap
nham giam thiéu lugng NTSH phat sinh va cai thién chét luong NTSH trude khi xa thai
ra moi trudng nham giam thiéu phat thai khi nha kinh 1a can thiét va cap bach.

3.4.1. Gidi phap ky thudt xir Iy nwéc thdi

Trén co so két qua phan tich, c6 thé thy rang hé thong xur 1y nude thai sinh hoat tai
cac phudng ven song chi yéu 1a bé tir hoai ho gia dinh, véi hidu qua xtr 1y thap va khong
du dé xir Iy cac chat 6 nhidm hiru co va dinh dudng dat quy chuén trudce khi thai ra séng.
Dé xir 1y triét dé, can thiét phai du tu xay dung mot nha may xtr Iy nude thai tap trung

cho toan bg khu vuc ven song Nhué cua quan Bac Tu Liém.

- Vi tri dé xuét xay dung: Khu vyc giap ranh giita phuong Thuy Phuong va Minh
Khai, noi c6 mat d6 dan cu cao, gan cac diém 6 nhiém ning (NT1), ddng thoi co quy

dat tréng gan hanh lang song.

- Cong suat thiét ké: Khoang 25.000 — 30.000 m3/ngay dém, phuc vu cho 6 phudng

ven séng c6 téng dan sé hon 172.000 ngudi.
- Cong nghé dé xuit:

+ Xir 1y sinh hoc bang cic cong nghé hién dai, hiéu qua cao trong xu Iy BOD,
COD va cic chat dinh dudng nhu NO; nhuw AAO (Anaerobic-Anoxic-Oxic) hoic MBR

(Membrane Bio-Reactor).
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+ C6 két hop khtr tring bang UV hodc Chlorine va hé théng xir 1y bun.
+ Tai str dung nude thai sau xtr Iy dé tudi cdy hodc 1am sach duong va

+ Tich hop hé thdng quan tric tu dong dé giam sat chat luong NTSH sau xt 1y.

|' Nu6c thii sinh hoat |
L I )

v

| Song chan rac |

My théi khi }—.| Bé giku hoa i Mirdc tach bian

|' B ling 1 |—

—-| Bé chiva bimn |

[ My théi khi ‘ —-|' B& MBBR | |
o L I J
- hd w ‘
| B& ling 2 —
S '
(" - a - M e ¥ w
H“;ﬁhi‘:; K }—-—| B khi¥ trimng |

o . |

v
' I

Ngudn tiép nhin
QCVN 142008/ BTNMT, Cot A

M -

Hinh 3.3. So @b hé thong xir Iy NTSH bing cong nghé MBBR

Loi ich ctia hé thdng nay khong chi gitip giam tai chat 6 nhidm vao nudc séng, ma
con gop phﬁn dang ké vao viéc cat giam phat thai khi nha kinh, dac biét la CH, va N,O
— c4c khi co chi s6 tac dong khi hau cao.

Ngoai ra, can déng bo hé théng thoat nudc thai riéng biét voi nudc mua dé tranh
hién twong tran tai, dong thoi nang cp bé phét ho gia dinh theo chuan ba ngan c6 nap
kin va lap dat hé thong thu gom so cap dan vé tram xu 1y.

3.4.2. Gidi phap bdo vé méi trwong va qudn Iy tong thé
Bén canh giai phap k¥ thuat, can trién khai déng bo cac giai phap bao vé méi

truong & cap cong ddng va chinh quyén dia phuong nhu sau:
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- Tang cudng kiém tra, giam sat cac co s¢ san xuat, ho dan sinh song ven song vé
viéc x4 thai, yéu cau cac ho chua co bé ty hoai hoac xa thai truc tiép phai lap dat hé

thdng xir 1y so cap t6i thiéu.

- Trién khai chuong trinh gido duc moi truong tai cac truong hoc, khu dan cw nham

nang cao y thirc bao v¢é moi truong nudce va tiet kiém st dung nudce.

- Cai tao lai hanh lang thoat nudc va trong cdy xanh ven song, hinh thanh vanh dai

sinh hoc bao vé ngudn nude, gitp giam tai bun, rac va hip thy bét 6 nhiém hitu co.

- Xay dyng hé thong thu gom phan loai rac sinh hoat tai ngudn, tranh tinh trang
rac thai hiru co viat bira bii gdy ting tai 6 nhiém cho hé théng thoat nudec.

- Ap dung chinh sach khuyén khich cac mé hinh ho gia dinh xanh — tiét kiém nudc,

tai st dung nudc xam cho tudi tiéu.

- Xay dung quy ché phdi hop gitta UBND céac phudng ven song véi Phong Tai
nguyén va Moi trudong quan vé kiém tra dinh ky chét luong nudc song va hién trang xir
1y nudce thai sinh hoat tai khu dan cu.

- Pé xuit chinh quyén cap quan xin hd trg tai chinh tir Quy bao vé mdi truong
thanh phd Ha Noi dé trién khai xay dyng nha may xu 1y nudc thai sinh hoat.

Véi viéc trién khai ddng bo cac giai phap trén, tinh trang 6 nhiém song Nhué tai
Bic Tur Liém s& ting budc duoc cai thién, gop phan bao vé stc khoe cong dong, phuc
hoi hé sinh thai nuéc mit va thuc hién hiéu qua cac cam két gidm phat thai khi nha kinh

theo dinh huéng phat trién bén viing cia qudc gia.
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KET LUAN VA KIEN NGHI
Két ludn

Trén co so két qua phan tich thuc dja va tinh toan 1y thuyét, dé tai da hoan thanh
muc tiéu danh gia lugng phat thai khi nha kinh (KNK) tir nudce thai sinh hoat cua cac

phuong ven song Nhu¢ thudc quan Bic Tu Liém, cu thé nhu sau:

- Tai ba diém khao sat thuc dia gém Thuy Phuong, CC Cum 4 va Phan Ba Vanh,
chi tiéu BOD do dugc dao dong tir 115 dén 285 mg/L, vuot tir 130% dén gan 500% so
v6i ngudng cho phép theo QCVN 14:2008/BTNMT — Cot B. Tinh trang nay cho thiy
kha nang xur Iy nude thai tai khu vie con yéu, tiém an nhiéu nguy co gdy 6 nhiém méi

truong nude mat va phat sinh khi nha kinh.

- Viéc tinh todn phat thai KNK dugc thuc hién ¢ hai hudng: st dung dit li¢u thuc té
va md hinh 1y thuyét véi ba cip d6 6 nhiém (nhe, trung binh, ning). Két qua cho thay tong
luong phat thai COeq tai mic trung binh theo 1y thuyét 1a khoang 9.345 + 13.875 tin
CO,eq/nam, trong khi gié trj thuc té dao dong khoang 7.813 + 19.363 tin CO,eq/ndm. Sy
khac biét nay dén tir gia dinh vé ham luong chit hitu co (TOW) va hiéu suét xt Iy nudc
thai tai dia phuong. Khi CH, chiém ti trong phat thai 16n nhat (>99%) tinh tir hé sd phat
thai twong mg véi loai cong trinh xtr Iy NTSH chu yéu ctia khu vuc nghién ctru 13 bé tu
hoai.

Céc két qua trén cho thay nudc thai sinh hoat tai khu vue nghién ciru 1a ngudn
phat thai khi nha kinh dang ké nhung chwa dugc kiém ké day du tai dia phuong, trong
d6 khi CHa chiém ty trong 16n va c6 tiém nang lam néng toan cau cao. Du khi CH4 chua
duoc quy dinh trong QCVN 14:2008/BTNMT — quy chuan d6i véi nude thai sinh hoat
nhung theo dinh hudng kiém ké va giam phét thai KNK trong Luat Bao vé Méi truong
2020, day 1a nguoén can duoc kiém soat.

Viéc tinh toan béng dit liéu thuc té ¢ gia tri xac thuc, tuy nhi€n pham vi hep.
Phuong phap tinh 1y thuyét cho két qua toan dién hon nhung c6 thé sai khac hon thyc té
do hé sb that thoat va hiéu qua xtr 1 so bd bang hé thdng bé tu hoai khong dong bo gitra
céc khu vye. Do d6 can két hop ca hai dé danh gia chinh xac hon.

Viéc thiéu hut hé thdng xtr Iy nudc thai tip trung, 1an quan 1y dir liéu giam sat 1a
thach thtrc 16n d6i véi cong tac tmg pho bién doi khi hau cua khu vuc nghién ctru ndi

riéng va Viét Nam noéi chung.

Kién nghi
Trén co s cac két qua nghién ctru, dé tai dua ra mdt s6 kién nghi nhu sau:
- Hoan thi¢n co s¢ dit li€u vé hé thong x1r Iy nudce thai, bao gom khao sat dinh ky

va cap nhat cac thong sb k¥ thuit lién quan dén nudc thai sinh hoat phat thai tai ting
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cum dén cu ven séng dé thu thap thém dit liéu phuc vu tinh toan phét thai KNK chinh
xac hon.

- Chinh quyén dia phuwong nén 16ng ghép kiém ké phét thai KNK tir nudc thai
sinh hoat vao ké hoach hanh déng ng pho bién doi khi hau cap quén, dic biét 1a doi véi
cac phuong ven song c6 nguy co cao.

- Tang cuong dau tu va cai tién hé théng xir Iy nuée thai tai chd, dic biét 1a cac
bé tir hoai cli, nham giam lwong chat hitu co gay phat sinh khi CHa.

- Bay manh hop téc giira chinh quyén, doanh nghiép va cac té chitrc mdi truong
trong trién khai mé hinh xt Iy nuéc thai tai chd quy mé nhé, linh hoat, pht hop véi diéu
kién thuc té va quy dat tai ting phuong.

- Pau tu x4y dung nha may xt Iy nudc thai tap trung cho cac phudng ven song,
tng dung cong nghé hién dai nhu AAO két hop MBR nham dam bao loai bo BOD,
COD, N hiéu qua, dong thoi giam thiéu phat thai CH, va N,O.

- Tang cudng cac chuong trinh tuyén truyén cong ddng, giup ngudi dan hiéu rd
mdi lién hé giita hanh vi sinh hoat va phat thai khi nha kinh, tir 6 khuyén khich hanh
vi stra dung tiét kiém nudc, st dung bé phdt dat chuan dé xu Iy NTSH hop vé sinh va
giam thiéu xa thai truc tiép ra séng.

- Nghién ctru bd sung méi lién hé giita cac chi tiéu khac trong nude thai nhu COD,
tong Nito v4i phat thai KNK dé hoan thién mé hinh tinh toan pht hop hon véi diéu kién
Viét Nam.

- Kién nghi co quan chuyén mon va Bo Tai nguyén va Moi trudng cap nhat
hudng dan va hé sé phat thai phu hop voi didu kién nude thai sinh hoat tai Viét Nam,
dic biét 1a d6i véi cac khu vuc st dung h¢ théng bé tu hoai truyén théng.

Tom lai, nghién ctru da gop phan lam 16 hién trang phat thai khi nha kinh tir nudc
thai sinh hoat tai mot trong nhirng khu vuc d6 thi ven song dang phat trién nhanh cua Ha
Noi. Két qua nghién ctru khong chi mang ¥ nghia thyc tién cao trong kiém ké phét thai
ma con 1a co s¢ dé xuat cac giai phap bao vé moi trudng nudc va khi hau do thi, hudng

t61 phat trién bén viing.
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