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Em xin chan thanh cdam on:

B6 me va nhitng nguwoi than da ung hé va déng vién, giip dé em trong thoi

gian hoc tdp va thuc hién khéa lugn tot nghiép.

Em xin chan thanh cdm on tat ca cac thdy cé trong khoa Méi Truong da tan
tdm huéng dan va giang day nhiing kién thize cdn ban quan trong trong suét thoi

gian em hoc tap tai truong.

bdc biét 14 ¢d Th.s Nguyén Thi Tuyét Lan — Gidm déc trung tdm quan trac
méi truong, s¢ Tai nguyén Moi Triwong Hai Phong da nhiét tinh hwong dan va
cung cap cho em nhéing tai liéu, théng tin bé ich hé tre tich cuc cho em hoan

thanh khoa lugn nay.

Va cudi ciing, em Xin cdm on cdc ban khoa Méi Truwong da givip dé, gan bo,

dong vién va chia sé nhitng khé khan trong 4 nam hoc tai giang dwong.

Do thoi gian hoc tdp va nhaiing kién thizc ¢6 han,chac chan sé con nhiéu thiéu
sot trong qua trinh lam khéa lugn cua minh. Em kinh mong nhdn dwoc nhiing y
kién nhdn xét, danh gid chdn tinh cia thay cd vé bai khda lugn nay nham gitp em

nang cao nhdn thizc ciing cé thém hiéu biét cia minh.
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Khoa luan tét nghiép GVHD: Th.s.Nguyén Thi Tuyét Lan

PHAN MO bAU
1. Tinh cip thiét caa dé tai

Thanh phd Hai Phong dugc thanh 14p tir nam 1888. Trai qua hon 100 nim xay
dung va phat trién, dén nay Hai Phong da dugc Trung wong xac dinh 1 trung tam
kinh té céng nghiép, thwong mai, du lich cia viing Duyén Hai Bic b, 1a ctra chinh
ra bién cua cac tinh phia Bic, 1a dau méi giao thdng quan trong ciia mién Bic va ca
nude, dong thai cd mot vi tri qudc phong trong yéu, 1a mot trong 3 cuc ting truong
kinh té trong diém Ha Noi — Hai Phong — Quang Ninh.

Hai Phong cé dién tich tu nhién 1a 1.519,2 km? véi dan sé khoang 1,83 triéu
dan va 15 don vi hanh chinh.

Hai phong do dia hinh bi chia cit manh nén cé nhiéu song subi nho chay qua
cac ciu trac dia chat khac nhau, mat do song sudi tir 1 — 1,9km/km? , ¢6 noi dén
2,4km/km? . Cac song 16n 1a cac séng Thai Binh, Van Uc, Lach Tray, Cira Cam,
Cira Nam Triéu, Cira Lach Huyén...Trong d6 Hai Phong c6 3 hé thong séng cung
cép dau vao san xuit nude sach phuc vu doi séng xa ho1 cua thanh phé la song Ré,
song Da Do va song Gia véi trit lugng hon 21 triéu m®,

Song Ré ngoai viée cung cdp nude ngot tudi tibu cho khoang 10.000ha cay
trong cho 2 dia phuong An Duong va Hong Bang, con 1a nguon cung cap chinh
nudce thdé cho Nha may nude An Duong va nha may nudc Vat Cach. Cong suét caa
2 nha may khoang 200.000m*/ngay va cung cip 80% nudc sach cho thanh phé.
Pay 1a ngudn tai nguyén quy gia gop phan quan trong vao sy phat trién kinh té xa
hoi. Tuy nhién, nuéc mat & Hai Phong hién dang d6i mat véi nhiéu thach thuc,
dang ké nhat 1a tinh trang 6 nhiém trén dién rong.

Theo két qua quan tric va phan tich caa Trung tdm quan tric Méi truong
thudc So Tai nguyén va Moi truong Hai Phong cho thay tai hau hét cac diém quan
tric nudc song Ré déu c6 dau hiéu 6 nhidm boi cac chat hitu co (BOD, COD,
Amoni — N) va vi sinh vat c6 hai (coliform) theo chiéu huéng ngay cang gia ting

muc do 0 nhiém.
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Khoa luan tét nghiép GVHD: Th.s.Nguyén Thi Tuyét Lan

Do nim & phan ha luu ctia cac dong chay séng Ré ludn chiu tac dong cua
nuéc thai khéng duoc xur 1y dat tiéu chuan méi truong tir khu dan cu, bénh vién,
cac co s san xuat, kinh doanh, dich vu, trang trai va gia trai tham chi ca nuéc thai
cua cac khu cong nghiép & phia thuong nguon séng Ré. Cac ngudn thai nay néu
khong dugc kiém k&, quan ly kip thoi s& la nguyén nhan chinh dan dén su suy
giam chat luong ngudn nudc cap sinh hoat caa thanh phd dic biét 13 ngudn nudéc
séng Ré trong twong lai. Vi nhitng 1y do trén em chon khda luan tét nghiép véi dé
tai: “ Hién trang mdi truong nwéc song Ré thanh Pho Hai Phong”. Két qua
nghién ciu cua dé tai c6 y nghia ca vé Iy luan va thuc tién.

2. DPéi twong nghién ciru

Péi tugng nghién ciu bao gom:

- Céc théng sé do ngoai hién truong: pH, Oxy hoa tan (DO).

- C4c thong sb phan tich trong phong thi nghiém: BODs (20°C); COD:; tong
chat ran lo ling (TSS); Amoni (NH,") tinh theo Nito; ); Phenol tong s6; Kim loai
nang :Fe

3. Pham vi nghién cwu:

e Pham vi khong gian: Lua chon quan trac séng Ré tai 6 diém gom:

- Khu Bic Ha, x4 Bic Son, huyén An Duong (gan nha may nuéc Vat Cach);
- Khu vuc xém Phyung Duong, thon Dinh Ngo, X3 Hong Phong, huyén An Duong;

- Khu vuc thén luong Quy, xa Lé Loi, huyén An Duong;

- Khu vuc t6 3 thi trin An Duong, huyén An Duong (gan cau Ré);

- Khu vuc thon Van Tra, xi An Dong, huyén An Duong;

- Cbng Cai Tat

e Pham vi thoi gian: Dé tai duoc nghién ciu va hoan thanh trong 3 thang
Tir thang 9/2012 dén thang 12/2012

4. Két cau khoa luan

Khoa luan dugc két cAu nhu sau:
Phan mé dau

Phan noi dung
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Khoa luan tét nghiép GVHD: Th.s.Nguyén Thi Tuyét Lan

Chuong 1: Tong quan méi trudng nudc sdng Ré thanh phd Hai Phong
Chuong 2: Hién trang méi trudng nude sdng Ré thanh phd Hai Phong
Chuong 3: Giai phap bao vé méi trudong nudc séng Ré thanh phd Hai Phong

Phan két luan va kién nghi.
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Khoa luan tét nghiép GVHD: Th.s.Nguyén Thi Tuyét Lan

Chuong 1
TONG QUAN MOI TRUONG NUGC SONG RE THANH PHO HAI PHONG

1.2 Téng quan vé nwéc mit

Nudc mit bao gom cac ngudn nudce trong cac hd chua, sdng, sudi. Do két hop
tir cAc dong chay trén bé mat va thudng xuyén tiép xdc véi khong khi nén cac dic
trung cua nwdc mat la:

- Chira khi hoa tan, dac biét la oxy.

- Chira nhiéu chat ran lo limg (riéng trudng hop nudc trong cac ao ho, dam
lay chira chat rin lo litng va chu yéu & dang keo).

- C6 ham luong chét hitu co cao.

- C6 su hién dién caa nhiéu loai tao.

- Chtra nhiéu vi sinh vat.

1.3 Céc nguén gay 6 nhiém nwéc mit

1.3.1 O nhiém do nwéc thdi tir hoat dgng cong nghiép

Hai Phong la mét trong nhitng trung tdm cong nghiép, thuong mai I6n cua
Viét Nam. Song do dic thi cua nén cong nghiép moi phét trién, chua co su quy
hoach tong thé va nhiéu nguyén nhan khac nhau nhu: Biéu kién kinh té con kho
khan, hoac do chi phi xir Iy anh huéng dén loi nhuan nén hau nhu chat thai cong
nghiép cia nhiéu nha may chua dugc xir Iy ma thai thang ra méi trudng.

Nuéc thai tir hoat dong cua cic co s san xuat cong nghiép va khu cong
nghiép 1a ngudn gay ap luc 16n nhat dén méi truong nudc mit luc dia. Pi doc theo
song Ré tir huyén Kim Thanh (Hai Duong) vé dén huyén An Dwong (Hai Phong)
trudc khi chay nhap vao cac dong song khac d6 ra bién mai thiy cac cong xuaong,
nha may, muong chay thai dang ngay dém tudn nudc d6 thang vao cac dong song.
Céc loai hinh doanh nghiép khac nhau cé anh huoéng téi ngudn nudc khac nhau:
Nuéc thai ciia nganh co khi chtra nhiéu dau m& va chat ran lo ling; Nudc thai cua

cac co s& ché bién thuc pham lai chira nhiéu cac hop chét hitu co; Nuéc thai cua
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nganh dét nhuém chua nhiéu hda chat nhu xat, thudc tay, phén, nhya théng, pham
mau déu c6 nhiing tac dong xau téi chat luong nude song trén dia ban thanh phé.

Phan Ién cac co sé tiéu thu cdng nghiép, cac co so san xuat nho, ho gia dinh
vé6i thiét bi céng nghé don gian, mit bang san xuat nho... hau nhu khong c6 hé
théng xur Iy nudc thai. Nudc thai dé thai truc tiép ra nguon tiép nhan gay 6 nhiém
ngudn nudc mat nghiém trong.

Mdi loai nudc thai cia méi nganh céng nghiép c6 mot dic tinh riéng,tuy
nhién cac thanh phan chinh cua nuéc thai cong nghiép gay 6 nhiém chu yéu bao
gom: cac kim loai nang, dau md, chat hitu co khé phéan hity (c6 trong nudc thai san
xuat dugc pham, néng dugc, dét nhudm. ..). Cac thanh phan nay rat doc hai dbi véi
con ngudi va moi trudng sinh thai. Bén canh do, cac thanh phan khac trong nuéc
thai cong nghiép tuy khdng phai 1a nguy hiém nhung néu qué nhiéu va khong duoc
xt ly dung cach ciing 1a mdi de doa 16n dbi vai ngudn nude va moi trudng.

1.3.2 O nhiém do sinh hoat

Nudc thai sinh hoat 1la nuwdc thai phéat sinh tir cac hd gia dinh, khach san, co
quan, trudng hoc, chira cac chét thai trong qua trinh sinh hoat, vé sinh caa con
nguoi. ..

Thanh phan co ban cua nudc thai sinh hoat 1a chét hitu co d& bi phan huy sinh
hoc (cachohydrat, protein, dau ma), chat dinh dudng (photpho, nito), chat ran va vi
trung. TOy theo muc song va 16i séng ma luong nudc thai ciing nhu tai lwong cac
chat c¢6 trong nudc thai cia mdi ngudi trong mot ngay 1a khac nhau. Nhin chung
muc séng cang cao thi lugng nuéc thai va tai luong thai cang cao. Hai Phong, do
co so ha tang k¥ thuat khdng phét trién twong xtmg, nudc thai sinh hoat chua duoc
thu gom va xtr 1y duge d6 thang xudng céac song ho trén dia ban néi chung va séng
Ré nai riéng, 1am gia ting 6 nhiém moi trudng nudc.

Cac thanh phan gay 6 nhiém chinh dic trung cua nuéc thai sinh hoat 1a
Amoni, BOD, COD, TSS. Mat yéu té gay 6 nhiém quan trong trong nudc thai sinh
hoat nira d6 1a cac vi sinh vat gay bénh (coliform). Vi sinh vat gay bénh cho nguoi

bao gom cac nhom chinh 1a virus, vi khuan, nguyén sinh bao va giun san.
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1.3.3 O nhiém tir hoat dgng ndng nghigp

Cac hoat dong chin nudi gia suc; phan, nudc tiéu gia sdc, thire an thira khdng
qua xir Iy dua vao mdi trudng va cac hoat dong san xuat ndng nghiép khéc; thude
trir sAu, phan boén tir cac rudng lua, dua, vuon cay, rau chtra cac chat hda hoc doc
hai c6 thé gay 6 nhiém ngudn nudc ngam va nudc mat.

Trong qué trinh san xuat ndng nghiép, da sb nong dan déu sir dung thudc bao
vé thuc vat (BVTV) gap ba lan liéu khuyén céo. Ngoai ra, néng dan con sir dung
ca céc loai thudc trir sdu da bi cam trén thi truong nhu Aldrin, Thiodol, Monitor...
Trong qué trinh bon phan, phun xit thubc, ngudi néng dan hau nhu khéng hé trang
bi bao ho lao dong dam bao.

Pa s6 nong dan khdng c6 kho cét giir, bao quan thude, thude khi mua vé chua
st dung xong bi vt ngay ra bo ruong, sé con lai duge gom dé ban phé liéu...

Chét gay 6 nhiém méi truong nudc séng Ré chinh tir hoat dong ndng nghiép
1a: Phan bdn héa hoc, thubc bao vé thuc vat. ..

1.3.4 O nhiém tir hoat déng y té

Véi cac bénh vién trén dia ban thanh phd, mic du luong nudc thai khong
nhiéu nhung lai 12 ngudn gay 6 nhiém va dich bénh nguy hiém nhat. Bénh vién Pa
khoa An Duong — mét trong nhimg diém xa thai ra séng Ré - da chi ngudn kinh
phi kha I6n dé ky hop dong van chuyén, xir Iy hang ngay voi chat thai ran tai dia
diém xu Iy réc cua cong ty Méi truong do thi Hai Phong. Tuy nhién nuéc thai y té
ctia don vi nay lai chua duoc xir Iy dat TCVN vé moéi truong. Hang ngay, nudc thai
tir bénh vién chay ra hé thong bé lang, sau do tran vao ao béo c6 dién tich khoang
300m? roi chay ra sdng Ré, khong hé théng xu 1y bang héa chat.

Nudc thai bénh vién bao gom nudc thai tir cac phong phau thuat, phong xét
nghiém, phong thi nghiém, tir cac nha vé sinh, khu giat 13, riza thuc pham, bat dia,
tir viéc 1am vé sinh phong... ciing c6 thé tir cac hoat dong sinh hoat cua bénh nhan,
ngudi nubi bénh va can bo cong nhan vién lam viéc trong bénh vién. Piém dac tho
ctia nude thai y té ¢ kha nang lan truyén rat manh céc vi khuan gay bénh, nhat 1a

nuéc thai dugc xa ra tir nhitng bénh vién hay nhiing khoa truyén nhiém, lay nhiém.
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Nhitng nguén nudc thai ndy 1a mot trong nhiing nhan té co ban c6 kha ning gay
truyén nhiém qua duong tiéu héa va 1am 6 nhidm méi truong. Dac biét nguy hiém
khi nuéc thai bi nhidm cac vi khuan gay bénh c6 thé dan dén dich bénh cho nguoi
va dong vat qua ngudn nudéc, qua cac loai rau duge tudi bang nudce thai.

Nudc thai bénh vién chaa vo sb loai vi tring, virus va cac mam bénh sinh hoc
khac trong méu mu, dich, dom, phan cua ngudi bénh, cac loai hda chat doc hai tir
co thé va ché pham diéu tri, tham chi ca chat phong xa. Do d6, nudc thai bénh vién
phai dugc xt 1y trudc khi thai ra moéi truong.

1.4  Céc loai 6 nhiém nuéc

C6 nhiéu cach phan loai 6 nhidm nudc. Hoac dya vao ngudn goc gay 6 nhiém,
nhu 6 nhiém do cong nghiép, ndng nghiép hay sinh hoat. Hoic dwa vao mdi truong
nuée, nhu 6 nhidm nudc ngot, 6 nhidm bién va dai duwong. Hodc dya vao tinh chat
cia 6 nhiém nhu 6 nhiém sinh hoc, hda hoc hay vat ly.

1.4.1 O nhiém vat ly

Cac chat rin khong tan khi duoc thai vao nude lam ting luong chét lo ling,
tirc 1am ting d6 duc cua nudc. CAc chat nay c6 thé 1a goc vo co hay hitu co, co thé
duoc vi khuan in. Sy phat trién cta cac vi khuan va céc vi sinh vat khac lai cang
1am ting toc do duc cta nude va 1am giam do xuyén thau cua anh sang.

Nhiéu nudc thai cong nghiép cé chira cac chat c6 mau, hau hét 1a mau hitu co,
lam giam gia tri sir dung cta nudc vé mat y té cling nhu tham my.

Ngoai ra cac chat thai cong nghiép con chira nhiéu hop chat hoa hoc nhu
mubi sat, mangan, clor ty do, hydro sulfua, phenol... 1am cho nudc ¢6 vi khong
binh thuong. Cac chat amoniac, sulfua, cyanua, dau lam nuéc ¢ mui la. Thanh tao
1am cho nudc c6 mui bun, mét sb sinh vat don bao 1am nudc ¢d mui tanh cua ca.

1.4.2 O nhiém sinh hoc ciia nwéc

O nhiém nudc sinh hoc do cac ngudn thai do6 thi hay cong nghiép bao gom

cac chat thai sinh hoat, phan, nudc rira cia cac nha may duong, giay...
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Sy & nhidm vé mat sinh hoc chu yéu 1a do su thai cac chat hitu co ¢ thé 1én
men dugc, chat thai sinh hoat hodc cdng nghiép ¢ chira cin ba sinh hoat, phan
tiéu, nudc rira ctia cac nha may duong, gidy, 10 sat sinh...

Sy 6 nhiém sinh hoc thé hién bang su nhim ban do vi khuan rat nang. Cac
bénh cau tring, viém gan do siéu vi khuan ting 1én lién tuc & nhiéu quoc gia chua
ké dén cac tran dich ta. Cac nudc thai tir 10 sét sinh chira mot lwgng 16n mam bénh.

Cac nha may ché bién thuc pham, san xuat do hop, thudc da, 10 méd, déu co
nudc thai chira protein. Khi duoc thai ra dong chay, protein nhanh chong bi phén
hity cho ra acid amin, acid béo, acid thom, H,S, nhiéu chat chira S va P ... 6 tinh
doc va mui kho chiu. Mui hdi cia phan va nuéc céng chi yéu 1a do indol va dan
xuat chira methyl.

1.4.3 O nhiém hoa hec do chdt vé co

Do thai vao nudc cac chat nitrat, phosphat ding trong néng nghiép va cac
chat thai do luyén kim va cac céng nghé khac nhu Zn, Mn, Cu, Hg 1a nhiing chat
doc cho thuy sinh vat.

D6 1a chi duoc sir dung 1a chat phu gia trong xang va cac kim loai khac nhu
ddng, k&m, chrom, nickel, cadnium rat doc doi véi sinh vat thay sinh.

Sy 6 nhiém nuéc do nitrat va phosphat tir phan hda hoc ciing dang lo ngai.
Phén bon lam ting nang suat cay trong va chat luong cia san pham. Nhung cac cay
trong chi duoc khoang 30 — 40% luwong phan bon, luong du thira s& vao cac dong
nudc mit hodc nudc ngam, s& gay hién tuong phi nhiéu hoa song ho, gay yém khi
& cac lop nude ¢ dudi.

1.4.4 O nhiém do céc chat hitu co tong hep

O nhiém nay chua yéu do hydrocarbon, pesticides, chat tay rua...

e Hydrocarbons (CxHy)

Hydrocarbons 1a céc hop chat caa nguyén t cacbon va hydrogen. Ching it
tan trong nudc nhung tan nhiéu trong dau va cac dung mdi hiru co. Chiang 1a mot
trong nhitng ngudn & nhim cta nén van minh hién dai. Van dé hét stc nghiém

trong & nhiing vang nudce lg va thém luc dia ¢é nhiéu ca.
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Sy & nhim bai cac hydrocarbon 1a do cac hién tuong khai thac moé dau, van
chuyén dau trén bién va cac chat thai bi nhiém xang dau. Céc tai nan dim tau cho
dau 13 twong ddi thudng xuyén.

CAac vuc nudc ¢ dat lién ciing bi nhidm ban bai cac hydrocarbon. Sy thai caa
cac nha may loc dau, hay sy thai dau nhét xe tau 1a do vo ¥ vai xang dau. Toc do
tham cua xang dau 16n gap 7 1an caa nudéc, s& 1am cac 16p nude ngam bi nhidm.

e Chdt tdy ria: Bét giat tong hop va xa bong

Bot giat tong hop phd bién tir nam 1950. Chung 1a cac chat hitu co co cuc
(polar) va khong co6 cuc (non-polar). Cé 3 loai bot giat: anionic, cationic va non-
ionic. Bot gidt anionic dugc s dung nhiéu nhat, nd c6 chira TBS (tetrazopyléne
bebzen sulfonate), khdng bi phéan hay sinh hoc.

Xa bong 1a tén goi chung cua mudi kim loai vai acid béo. Ngoai cac xa bong
natri va kali tan duogc trong nude, thuong dung trong sinh hoat, con cac xa bong
khong tan thi chira calci, sat, nhém... sir dung trong k¥ thuat (cac chat boi tron,
son, verni...).

e Pesticides (nong duroc)

Cac nong duoc hién dai da sd 1a cac chat hitu co tong hop. Thuat ngi
pesticides 1a do tir tiéng Anh pest 1a loai gay hai, nén pesticides con goi 1a chat diét
dich hay chat diét hoa.

Pesticides duoc phan tach thanh cac nhom sau:

- Thudc sét triing (insecticides)

- Thubc diét nim (fongicides)

- Thubc diét co (herbicides)

- Thudc diét chuot (diét gam nhdm = rodenticides)
- Thubc diét tuyén tring (nematocides)

Cac nong duoc tao nén mot ngudn & nhidm quan trong cho cac vuc nudc.
Nguyén nhan gay 6 nhiém la do cac nha may thai cac chat cin ba ra séng hoic do
viéc sir dung cac nong dugc trong ndng nghiép, 1am 6 nhiém nudc mit, nude ngam

va céc vlng cira sdng, bo bién.
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Str dung noéng duoc mang lai nhiéu hiéu qua trong néng nghiép nhung ciing
gay ra tac dong xau dén moi trudng sinh théi.
1.5 Co sé danh gia chét lwong nwéc

Nudc sdng noi chung chira nhiél cac chat hitu co, vo co, cc loai vi sinh vat
khac nhau. Ty 1& thanh phan caa céc chat trén c6 trong mot mau nudc phan anh
chat luong nudc cia mau. Viéc bé tri nhitng vi tri 1dy mau, phan tich dinh tinh,
dinh luong thanh phan cac chat trong mau nudc trong phong thi nghiém la noi
dung chii yéu danh gia chat luong va phat hién tinh hinh & nhiém ngudon nudc.

Pé xac dinh chat lugng nudc hay mic d6 6 nhiém nudc, ngudi ta thudng
ding céc thdng s6 chat lugng moéi truong nude: Thong sb vat ly, thong sé hda hoc,
thong s6 sinh hoc.

1.5.1 Thong sé vt ly

Théng sé vat ly bao gdm mau sac, vi, nhiét do cua nuée, luong cac chét ran lo
ling va hoa tan trong nudc, cac chat dau ma trén bé mit nuéc.

1.5.2 Thong sé hoa hec

Cac thong s6 hoa hoc bao gom: d6 pH, luong chét lo ling (TSS), cac chi s6
BOD, COD, oxy hoa tan, dau m&, clorua, sunphat, amoni (NH,"- N), nitrit, nitrat,
photphat, , kim loai ning, thudc trir sau, cac chat tay rira va nhiéu chat doc khac. ..

1.5.3  Théng sé sinh hec

Thong sé sinh hoc caa chat luong nudc bao gom cac loai vi khuan va mat do

cac vi khuan gay bénh, céc vi sinh vat trong mau nudc phan tich. ..
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Chuong 2
HIEN TRANG MOI TRUONG NUGC SONG RE THANH PHO HAI PHONG

2.1. Mang luéi quan tric

2.1.1. Vj tr quan tréc

Cac ngudn gay 6 nhiém nuéc song Ré thanh phd Hai Phong co ban gdm cd: 6
nhidm tir hoat dong cdng nghiép, hoat dong ndng nghiép, sinh hoat, y té... Cac
ngudn & nhiém nay nam xung quanh luu vuc sdng. Vi muc tiéu danh gia chat
lugng mai trudong nudc séng Ré thanh phd Hai Phong, cac vi tri quan trac duoc lya
chon dai dién cho cac khu vuc bi anh huong tir cac ngudn gay & nhidm noi trén

Viéc lya chon vi tri quan trac phai dam bao dugc cac yéu cau sau:

- Vi trf 1dy mau phai mang tinh dai dién cho mot khu vuc ma vi tri ndy khong ché.

- Vi tri 1ay mau phai duoc x4c dinh bang hé toa do dia Iy hoic gan véi cac
cong trinh ¢6 dinh (nha, cau, cong...) va duoc mo ta chi tiét.

-Piém quan trac phai dam bao tai d6 dugc hoa tron twong ddi déu theo mit
cat ngang. Thong thudng diém quan tric dugc chon nam trén thay tryc gitra dong
chu luu ctra mat cat ngang dong chay tai vi tri ldy mau.

Cu thé sdng Ré da quan trac va ldy mau tai nhitng vi tri sau:

- Khu Bac Ha, x4 Bac Son, huyén An Duong (gan nha may nudc Vat Céach).
Toa do: 2310491X, 587466

- Khu vuc x6m Phung Duong, thén Pinh Ngo, x4 Hong Phong, huyén An
Duong. Toa do: 2309736X, 585939Y;

- Khu vuc thon luong Quy, xa Lé Loi, huyén An Duong. Toa d9: 2308225X,
588094Y;

- Khu vuyc té 3 thi trin An Duong, huyén An Duong (gan cau Ré). Toa do:
2308412X, 589477,

- Khu vuc thon Van Tra, xi An Dong, huyén An Duong. Toa do: 2308256X;

- Cbng Céi Tat. Toa do: 2280568X, 589614Y.
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2.1.2. Théng sé quan tréc
Cac théng s6 co ban dugc quy dinh tai QCVN 08:2008/BTNMT (Quy chuan

ki thuat quc gia vé chat luong nudc mat). Do thoi gian nghién ciu va nang luc
con han ché nén trong khuén kho cua bai khda luan ndy em nghién ciu chon loc
cac thong sb sau:

- Céc théng sé do ngoai hién truong: pH, Oxy hoa tan (DO).

- Cac thdng sé phan tich trong phong thi nghiém: BODs (20°C); COD; téng
chét ran lo ltng (TSS); Amoni (NH,") tinh theo Nito; ); Phenol tong sé; Kim loai
nang :(Fe);

e GiatripH

pH ¢6 v nghia quan trong vé mat mdi sinh, trong thién nhién pH anh huang
hoat dong sinh hoc trong nudc, lién quan dén mot sé dic tinh nhu tinh dn mon,hoa
tan,... chi phdi cac qua trinh xir Iy nude nhu: két bong tao con, lam meém, khur sat
diét khuan. Vi thé, viéc xét nghiém pH dé hoan chinh chat lwong va pht hop Véi
yéu cau ky thuat dong mot vai trd hét sc quan trong trong k¥ thuat méi truong.

e Tong chat rin lo lirng
Trong nhitng su thay d6i vé mit moi truong, co thé con ngudi ¢ thé thich
nghi & mot giéi han. V&i nhiéu ngudi khi phai thay doi chd &, hoic di day dé khi
st dung nudc c6 ham lugng chat ran hoa tan cao thuong bi chitng nhuan tran cap
tinh hodc nguoc lai tly theo thé trang mdi ngudi. Tuy nhién dbi véi dan dia
phuong, su kién trén khdng gay maot phan ¢ng nao trén co thé. Trong nganh cap
nuée, ham luong chat ran hoa tan duoc khuyén cdo nén gitt thap hon 500mg/1 va

gidi han t6i da chap nhan ciing chi dén 1000mg/I.

e Amoni (N-NH;")
Amoniac 1a chat gay nhiém doc cho nuéc. Sy hién dién caa amoniac trong
nudc mit hodc nudc ngam bat ngudn tir hoat dong phan huy hitu co do cac vi sinh
vat trong diéu kién yém khi. Day ciing 1a mot chat thuong dung trong khau khir

trung nudc cép, ching dwgc st dung dudi dang céc hda chat diét khuan
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chloramines nhim tao luong clo du c6 tac dung kéo dai thoi gian diét khuan khi

nuéc duge luu chuyén trong cac dudng 6ng dan.

e Oxy hoa tan (DO)
Gidi han luong hoa tan (dissolved oxygen) trong nudc thién nhién va
nuéc thai tly thude vao diéu kién héa ly va hoat dong sinh hoc cuaa céc loai vi sinh
vat. Viéc xac dinh ham lugng oxy hoa tan 13 phuong tién kiém soat sy 6 nhiém do

moi hoat dong cua con ngudi va kiém tra hau qua caa viéc xir 1y nude thai.

e Nhu ciu oxy hda hec

Nhu cau oxy héa hoc (COD) 1a lugng oxy twong duong ctia Cac Cau trdc
hitu co trong mau nudc bi oxy hoa béi tdc nhan héa hoc cé tinh oxy hda manh.
Pay la mot phuong phap xac dinh vira nhanh chéng vira quan trong dé khao sat cac
thong sé cua dong nudce va nude thai céng nghiép, dic biét trong cac cong trinh xir
ly nude thai. Phuong phap nay khdng can chat xtc tac nhung nhuoc diém Ia khéng
c6 tinh bao quat d6i véi cac hop chét hitu co (thi du axit axetic) ma trén phuong
dién sinh hoc thuc su ¢6 ich cho nhiéu loai vi sinh trong nuéc. Trong khi d6 né lai
c6 kha nang oxy hoéa vai loai chat hitu co khac nhau nhu celluloz ma nhitng chat
nay khong gép phan lam thay doi luong oxy trong dong nudc nhan & thoi diém

hién tai.

e Nhu cau oxy sinh hoa
Nhu ciu oxy sinh hoa (BOD) duoc xac dinh dwa trén kinh nghiém phan tich
da duoc tién hanh tai nhiéu phong thi nghiép chuan, trong viéc tim su lién hé gita
nhu cau oxy ddi véi hoat dong sinh hoc hiéu khi trong nudc thai hoic dong chay
bi 6 nhiém.
2.1.3. Tan sudt
Thuc hién vao cac thang 2, 4, 6, 8, 10, 12 ctia nam.
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2.1.4. Phwong phdp |ldy mdu va phan tich

2.1.4.1. Phuong phap phan tich

Cac thong sé quan tric va phan tich dwoc thuc hién bang cic phuong phap
tiéu chuan hién hanh trén hé théng va cac thiét bi hién truong, thiét bi phong thi
nghiém cta Trung tm Quan tric Méi truong do dy an Méi truong Viét Nam —
Canada (VCF) cung cip. Cu thé phuong phép va thiét bi quan trac duoc trinh bay
trong bang 2.1:

Bang 2.1: Phuong phap va thiét bi quan trac, phan tich.

STT | Théng s6 Phuong phéap Thiét bi
Thiét bi kiém tra chat luong nuéc,
pH; DO;
1 Do nhanh model WQC — 22A, hdng TOA
Electronics Ltd — Nhat Ban
OSsM- Lo COD — M¥; thiét bi do quang,
2 COD
5220D model DR/4000, hang HACH — M¥y
Thiét bi do oxy hoa tan,
TCVN
3 BOD5(20°C) model YSI 52 — Nhat; Ta BOD,
6001:1995
model 205, hang HACH — M¥
Ta say, model UM400, hang
Memmet — Buc; can phén tich
4 TSS SM-2540D N
(d =0,001g) model BP 210, hdng
Sartorius — buc.
SM — Thiét bi do quang, model
5 Phenol
5530D DR/4000, hang HACH — My
. TCVN Thiét bi do quang, model
6 NH, -N
5988:1995 DR/4000, hang HACH — My
7 Fe AAS Thiét bi hap phu nguyén tir (AAS)

®)SM: Standard menthod for the Examination of Water and Wastewater, 19"
Edition 1995.
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2.1.4.2. Phwong phdp ldy mau
Mau duoc 14y t6 hop tai cAc mat cat sdng bang thiét bi 14y mau chuyén dung.
Mau nudc dugce ldy mau vao cac chai dung mau loai 500ml. Trude khi ldy mau,
chai can duoc stc ki 2 — 3 1an véi nudc can lay. Diéu can luu ¥ 1a chai dé 1y mau
khong sir dung dé dung céc chat long khac. Mau sau khi 1y, tiy theo yéu cau phan
tich cua ting chi tieu ma mau duoc bao quan bing cac hoa chat hoic diéu kién
khac nhau theo dung TCVN. K¥ thuat bao quan mau dugc thuc hién theo TCVN
5993-1995 va duoc trinh bay cu thé tai bang 2.2.
Bang 2.2: Ky thuat bao quan mau.

. Loai binh Thoi gian
STT | Thong so K¥ thuat bao quan
chua bao quan
1 | BODs(20°C) |G Lam lanh 2°C dén 5°C 24 gio
2 TSS P hoic G Lam lanh 2°C dén 5°C 48 gio

Axit hoa dén pH <2 bang

3 COD |PhoicG H,SO,, 1am lanh 2°C dén 5°C, 7 ngay
giit noi toi

4 Phenol |P hoic G Lam lanh 2°C dén 5°C 24 gio

. Axit hoa dén pH <2 bang _

5 NH,-N | P hoac G 24 gio

H,SO,
Axit hoa dén pH <2 bing

6 Fe P HNO;, 1am lanh 2°C d&én 5°C, | 6 thang

giit noi tii

®) p: Chét déo (PE, PVC, PTEF, PET); G: Thay tinh
Mau nudc sau khi lay duoc bao quan va chuyén vé phong thi nghiém cua

Trung tam Quan trac Mbi truong Sé Tai nguyén Mai trudng Hai Phong. Tai ddy ,
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mau tiép tuc duoc bao quan va tién hanh phan tich céc chi tiéu ding yéu cau trong
ké hoach da thiét lap.

2.1.5. Pdm bdo chdt lwengva kiém soét chdt lweng( QA/QC)
Viéc bao dam chit lugng va kiém soat chat luong dwoc Trung tim Quan trac

MBoi trudng phdi hop thuc hién xuyén sudt trong moi hoat déng quan trac va tuan
thu cac nguyén tac: Trung thuc, chinh xéc, kip thoi, khoa hoc, hién dai.
e Quan trdc tai hién truong

Cac thiét bi quan tric tai hién truong déu c6 huéng dan sir dung va déu duge
bao dudng, kiém chuan trudc khi ra hién trudng.

Quan trac theo dung tan suat va thoi gian ldy mau, phuong phap 1y mau, xu
ly va bao quan mau quy dinh phi hop véi TCVN.

Dung cu chita mau phu hop véi ting thdng s6 quan tric va duoc dan nhan.
Nh&n caa bao bi chira mau dugc gan véi dung cu chira mau trong sudt thoi gian ton
tai cua mau.

Poi ngii 1ay mau phai c6 trinh do chuyén mdn phd hop. Viéc phan cong
nhiém vu cho tirng ngudi phai cu thé, rd rang.

Pé kiém soat chat lwong trong qua trinh 1ay mau thi phai thyc hién lay: Mau
trang thiét bi, mau trang phuong phap, mau lap, mau thém, mau chuan doi ching.

e Phan tich mau tai phong thi nghiém

Hoat dong cua phong thi nghiém duoc Trung tam quan tric moi truong thuc
hién theo 1ISO/IEC17025-2005. Co cau to chirc cua phong thi nghiém rd rang. Cac
can bo, nhan vién, can bo ky thuat va can bo quan 1y chat lugng dugc phan cong
nhiém vu, trach nhiém cu thé. Céc cbng viéc cu thé do déu co céc tai liu chi dan
chi tiét.

Trang thiét bi caa phong thi nghiém duoc hiéu chuan trudc khi sir dung.

Trang thiét bi dugc ddnh du, dan nhan dé phan biét va nhan dang dé dang.

Ap dung céc quy trinh quan Iy mau thich hop véi tirng théng sé cu thé.
Nhitng ky hiéu nhan dang, phan biét miu duoc duy tri trong suét thoi gian ton tai

cia mau trong phong thi nghiém, khi phan tich. Cac mau sau khi phan tich xong
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dugc luu giit va bao quan trong thoi gian mot tuan dé sir dung trong truong hop
can kiém tra lai.
Mau QC, bao gdm: Mau trang thiét bi, mau tring phuong phap, mau lip, mau

thém, mau chuan ddi chiing va mau chuan kiém tra.

2.1.6. Két qud phan tich
Két qua phan tich méi truong nudc mat sdng Ré nam 2011 (cac trang sau)
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o Két qua dot 1, thang 2/2011

Két qua
- LA A 4 DO BOD
STT | Vitri quan trac trén song Ré ) 5 coD | TSS Phenol | NH.*-N | Fe
pH (mg/l) | (20°C)
(mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l)
(mg/l)
Khu Bac Ha, xa Bic Son, huyén An
1 7,6 4,10 1,1 5,7 23,0 10,024 |0,06 1,357
Duong
X6m Phung Duong, thon Pinh Ngo,
2 . 7,30 388 (21 8,9 28,0 0,002 0,67 0,345
xa Hong Phong
3 | Khu vyc thon Luong Quy, xa Lé Loi | 7,06 3,01 3,1 16,2 23,0 0,003 1,63 0,432
4 | Khu vuc t6 3, thi trin An Duong 7,55 420 |24 9,01 18,0 0,015 0,065 0,265
5 | Thon Van Tra, xa An Bong 7,8 3,56 1,5 8,03 18.7 0,025 10,021 0,378
6 |Cbng Cai Tat 7,48 3,47 2,01 6,07 20.05 0,045 |0,045 0,453
QCVN 08:2008/BVMT (cot Al) 6+85 |[>6 4 10 20 0,005 |0,1 0,5
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o Két qud dot 2, thang 4/2011
Két qua
] , BOD:s .
STT Vi tri quan trac H DO (TSS) | COD (20°C) (NH; -N) | Phenol Fe
P (mg/l) | (mg/l) | (mg/l) (mg/l) | (mg/l) | (mg/l)
(mg/l)
Khu Bic Ha, xd Bac Son, huyén
1 7,82 4,02 60,0 | 11,7 2,6 0,06 0,014 | 2,189
An Duong
Xo6m Phung Duong, thon Pinh
2 . 7,62 3,62 33,0 9,1 2,2 0,12 0,003 | 0,782
Ngo, xa Hong Phong
Khu vuc thon Luong Quy, xa Lé
3 _ 7,61 3,82 27 6,7 2,0 0,38 0,002 | 0,627
Lol
4 | Khuvyctb 3, thi trin An Duong | 7,81 | 452 | 190 | 11,6 3,0 0,08 0,013 | 0,331
5 Thén Van Tra, x3 An Pong 7,67 4,22 14,0 6,8 1,7 0,13 0,017 | 0,211
6 Cong Céi Tat 7,52 2,83 13,0 6,7 1,8 0,05 0,053 | 0,305
QCVN 08:2008/BVMT (cot Al) 6- 8,5 >6 20 10 4 0,1 0,005 0,5
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e Két qud quan tréc dot 3, thang 6/2011

Két qua
o , BODs .
STT | Vitriquantrac H DO (TSS) COD (20°C) (NH; - N) | Phenol Fe
P (mg/l) | (mg/l) | (mg/l) (mg/l) (mg/l) (mg/l)
(mg/l)
Khu Bac Ha, xd Bac Son,
1 7,06 4,34 36,0 22,0 9,1 0,25 0,025 1,242
huyén An Duong
Xém Phung Duong, thon
2 . 6,24 2,48 | 11,0 8,5 3,3 0,25 0,029 0,805
binh Ngo, x4 Hong Phong
Khu vuc thon Luong Quy,
3 _ 6,81 3,78 |[12,0 9,0 4,9 0,26 0,006 0,643
xa Lé Loi
Khu vuc t6 3, thi tran An
4 6,95 396 |90 10,3 51 0,20 0,006 0,699
Duong
5 Thoén Van Tra, x3 An Bong | 6,86 330 [11,0 14,1 5,6 0,24 0,012 0,721
6 | Cong Céi Tat 690 (3,10 |50 11,3 5,5 0,21 0,016 0,513
QCVN 08:2008/BVMT (cot Al) 6-85 [>6 20 10 4 0,1 0,005 0,5

SVTH: Vi Thi Huong
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e Két qud quan tréc dot 4, thang 8/2011

Két qua
o , BODs . Fe
TT Vi tri quan trac DO (TSS) COD 0 (NH; - N) Phenol
pH (20°C) (mg/!
(mg/l) | (mg/l) | (mg/l) (mg/l) (mg/l)
(mg/l) )

Khu Bac Ha, x4 Bac Son,

1 6,69 | 2,79 50,0 8,2 3,0 0,02 0,061 | 1,642

huyén An Duong

Xém Phung Duong, thon

2 . 6,78 | 3,20 70,0 5,7 2,9 0,31 0,014 |1,401
binh Ngo, x4 Hong Phong

Khu vuc thon Luong Quy, xa
3 _ 6,63 | 2,71 60,0 7,5 3,3 0,02 0,005 |2,268
Lé Loi

Khu vuc t6 3, thi tran An

4 6,68 | 2,64 56,0 9,3 4,0 0,02 0,004 |1,038

Duong
5 Thén Van Tra, xd An Péng | 6,80 3,03 73,0 7,0 3,1 0,07 0,001 |1,147
6 Céng Cai Tat 6,79 | 3,10 | 59,0 6,5 3,8 0,08 ND [0,833
QCVN 08:2008/BVMT (cot Al) 6-85| =6 20 10 4 0,1 0,005 | 05
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e Két qua quan tréc dot 5, thang 10/2011

Két qua
] , BOD: .
STT Vi tri quan trac H DO (TSS) COD (20°C) (NH;-N) | Phenol Fe
i (mg/l) | (mg/l) | (mg/l) (mg/l) (mg/l) | (mg/l)
(mg/1)
Khu Bic Ha, xa Béc Son,
1 8,14 | 4,70 19,0 6,1 2,6 0,60 0,002 |1,0949
huyén An Duong
XO0m Phung Duong, thon Dinh
2 . 7,25 | 3,46 20,5 8,2 3,7 0,03 0,006 |1,3393
Ngo, x& Hong Phong
Khu vuc thon Luong Quy, xa
3 _ 7,38 | 3,26 22,0 12,7 6,0 0,24 0,022 |0,6925
Lé Loi
Khu vuyc t6 3, thi tran An
4 781 | 512 18,5 15,4 7,3 0,58 0,016 |0,7391
Duong
5 | Thon Vén Tra, xi An Ddng 8,01 | 5,07 19,0 9,8 4,7 0,09 0,016 |1,0383
6 Cong Cai Tat 759 | 4,32 17,5 4.8 2,0 0,01 0,016 |0,3301
QCVN 08:2008/BVMT (cot Al) 6-85| >6 20 10 4 0,1 0,005 0,5
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e Két qud quan trdc dot 6, thang 12/2011

Két qua
o , BOD:s .
STT Vi tri quan trac H DO (TSS) COD (20°C) (NH;"-N) Phenol Fe
i (mg/l) | (mg/l) | (mg/l) (mg/l) (mg/l) | (mg/l)
(mg/l)
Khu Bac Ha, xa Bac Son,
1 750 | 4,58 16,0 10,7 4,7 2,00 ND 1,2190
huyén An Duong
Xo6m Phung Duong, thon Pinh
2 . 7,37 | 3,58 18,0 8,9 3,9 0,76 ND 0,7689
Ngo, x& Hong Phong
Khu vyc thon Luong Quy, xa
3 _ 7,34 | 3,28 12,0 11,4 4,5 1,74 ND 0,6396
Lé Loi
Khu vuc t6 3, thi tran An
4 7,40 | 4,23 10,0 9,3 4,0 0,85 ND 0,9107
Duong
5 | Thon Vén Tra, xi An Ddng 7,26 | 5,01 11,0 7,8 3,1 0,30 ND 0,9206
6 Céng Cai Tat 723 | 423 | 140 7,4 3,0 1,88 ND | 1,2215
QCVN 08:2008/BVMT (cot Al) 6-85| =6 20 10 4 0,1 0,005 0,5
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2.1.7. Ddnh gid

2.1.7.1. pH
Két qua do pH tai cac diém quan trac cua sdng qua timg dot quan trac trong

nam duoc thé hién trong biéu do 2.1:

Biéu do 2.1: So sanh két qud pH qua cdc dot quan trdc

8 QCVN 08:2008/BTNMT (COT Al)

T GREAD
mthang 4
mthang 6
mthang 8
m thang 10
mthang 12

Phung Duong Bic Hda  Lwong Quy TT AnDuong VanTra  Céng Cai Tét

Nhan xét:

Két qua do pH qua cac dot quan tric duoc so sanh véi QCVN
08:2008/BTNMT (Cot A1) cho thay d6 pH khong vuot ra ngoai qua giéi han cho
phep.

2.}.7.2. Oxy hoa tan (DO)V , ,
Két qua do DO tai cac diém quan trac cua song qua tung dot quan trac trong

nam duoc thé hién trong biéu do 2.2:
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Biéu do 2.2: So sanh két qua DO qua cdc dot quan trac

DO (mg/l)
9
8
7
QCVN 08:2008/BTNMT (COTAL1)
6
H thang 2
5 ® Thang 4
HThang 6
4 H Théng 8
3 B Théng 10
H Thang 12
2
1
0
Phung Duong Béc Ha Lwong Quy TT AnDuong VanTra  Céng Cai Tt

Nhan xét:
Qua biéu db trén cho thiy DO tai c4c vi tri cia ca séng qua cac dot quan tric
déu khong vuot gidi han cho phép theo QCVN 08:2008/BTNMT (cot Al).

2.1.7.3. Nhu cdu oxy sinh héa (BODs)
Két qua phan tich thong sé BODs tai cac diém quan tric cua séng qua ting

dot quan tric dugc thé hién qua biéu d6 2.3:
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Biéu do 2.3: So sanh két qua phan tich théng sé BODs qua cdc dot quan trdc

BOD; (mg/l)
10

Hm thang 2

B Thang 4
9

m Thang 6
8

B Thang 8
B Thang 10

H Thang 12

QcvN
08:2008/BTNMT
(cot Al)

Phung BacHa LwongQuy TTAn vanTra  Cbng Cai Tat
Dwong Dwong
Nhan xét:

Két qua quan tric va phan tich BODs qua cac dot duoc so sanh véi QCVN
08:2008/BTNMT (cot A1) cho thiy BODs vuot tai mot sé diém quan trac vao mot
s6 thang. Cu thé: Bic Ha vuot 9,1/4 = 2,28 lan vao thang 6; vuot 4,7/4 = 1,18 lan
vao thang 12; Luong Quy vuot 4,9/4 = 1,23 lan vao thang 6; vuot 6/4 = 1,5 lan vao
thang 10;vuot 4,5/4 = 1,13 1an vao thang 12;vuot 6/4 = 1,5 lan vao thang 10, vuot
4,5/4 = 1,13 lan vao thang 12; thi trAn An Duong vuot 5,1/4 = 1,28 lan vao thang
6; vuot 7,3/4 = 1,83 lan vao thang 10; Van Tra vuot 5,6/4 = 1,4 1an vao thang 6,
vuot 4,7/4 = 1,18 lan vao thang 10; cong Cai Tat vuot 5,5/4 = 1,38 1an vao thang 6.

2.1.7.4. Nhu cdu oxy héa hoc (COD)
Két qua phan tich thong s6 COD tai cac diém quan tric qua timg dot quan

tric dugc thé hién trong biéu do 2.4:
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Biéu do 2.4: So sanh két qua phan tich COD qua cdc dot quan trdc

COD (mg/l)
25
m thang 2
HThang 4
20 = Thang 6
® Thang 8
15 B Thana 10
QCVN
08:2008/BTNMT (cot
Al)
10
5
0
Phung BicHa LuongQuy TTAn Van Tra Cong Céi Tat
Duong Duong
Nhan xét:

Biéu db trén cho thay nhu cau oxy hoa hoc (COD) vuot qua gidi han cho phép
theo QCVN 08:2008/BTNMT ( cot Al) vao mot sé thang tai mot sb diém quan
tric. Cu thé: Bac Ha vao cac thang 4, 6, 12 (vuot tir 1,07 dén 2,2 lan); Luong quy
vuot 11,4/10 =1,14 lan véo thang 12; vuot 12,7/10 = 1,27 lan vao thang 10, thi tran
An Duong vao cac thang 4, 6, 10 (vuot tur 1,03 dén 1,54 Iﬁn); Van Tra vuot
14,1/10 = 1,14 1an vao thang 6; cong Cai Tat vuot 11,3/10 = 1,13 lan vao thang 6.

2.1.7.5. Chat rdn lo ling (TSS)
Két qua phan tich théng sé TSS tai cac diém quan triac duoc thé hién qua biéu

do 2.5:
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Biéu do 2.5: So sanh két qua phan tich TSS qua cdc dot quan trdc

TSS (mg/l)
80
B thang 2
70
HThang4
60 m Thang 6
B Thang 8
>0 m Théang 10
40 m Thang 12
30 QCVN
08:2008/BTNMT (cot
Al)
20 -
10
0
Phung BdcHd LwongQuy TTAn VanTra Cbng Cai T4t
Duwong Duong
Nhan xét:

Két qua quan tric va phan tich TSS qua cac dot quan tric dugc so sanh Véi
QCVN 08:2008/BVMT (cot Al) cho thay TSS vuot tai mot s diém vao mot sd
thang trong nam. Cu thé : Phung Duong vuot vao cac thang 2, 4, 8, 10 (tir 1,03 dén
3,5 1an); Bic Ha vuot vao céc thang 2, 4, 6, 8 (tir 1,8 dén 3 lan); Luong Quy vao
cac thang 2, 4, 8, 10 (tir 1,1 dén 3 1an); Thi trin An Duong , Van Tra, Céng Céi
Tat chi vuot vao thang 8 (2,8 lan; 3,65 1an; 2,95 lan).

2.1.7.6. Amoni (NH;"-N)
Két qua phan tich théng sé amoni cua séng thdng qua ting dot quan tric duoc

thé hién trong biéu d6 2.6:
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Biéu o 2.6 : So sanh két qua phan tich NH, -N qua cdc dot quan trdc

NH,*- N (mg/l)
2.5
2.4
%3
21 H thang 2

2
1.9 H Thang 4
1.8
1.7 H Thang 6
i
%é‘ B Thang 8
13 B Thang 10
1.1 .

1 H Thang 12
0.9
0.8
0.7
0.6
0.5
0.4 QCVN
8% 08:2008/BTNMT
01 cot Al)

0

Phung BacHa LwongQuy TTAn vanTra  Cong Cai Tt
Duwong Duwong

Nhan xét:

Biéu dd trén cho thdy amoni (NH,"-N) vuot qua gidi han cho phép theo
QCVN 08:2008/BVMT (cot Al) tai tat ca cac diém vao mot sé thang trong nim.
Cu thé: Phung Duong vuot vao cac thang 2, 4, 6, 8, 12 (tir 1,2 dén 7,6 1an); Bic Ha
vuot vao cac thang 6, 10, 12 (tir 2,4 dén 17,4 1an); Thi trin An Duong vuot Va0 cac
thang 6, 10, 12 (tir 2 dén 8,5 lan); Van Tra vuot vao céc than 4, 6, 12 (tir 1,3 dén 3
lan); Céng Cai Tat vuot vao cac thang 6, 12 (tir 2,1 dén 18,8 lan).

2.1.7.7. Phenol
Két qua phan tich thong sé Phenol cua song thdng qua timg dot quan trac

duoc thé hién trong biéu d6 2.7:
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Biéu do 2.7: So sanh két qud thdng sé phenol qua tirng dot quan trac

Phenol (mg/l)
0.065
0.06
0.055
M thang 2
0.05 )
mthang4
0.045 .
m thang 6
0.04
M thang 8
0.035 M thang 10
0.03 m thang 12
0.025
0.02
0.015
QCVN
0.01 08:2008/BTNMT
(cOt Al)
0.005
0
Phung BacHa LuwongQuy TTAn vanTra  Cbng Cai Tat
Duwong Duwong
Nhan xét:

Két qua quan trac va phan tich Phenol qua cac dot quan tric dugc so sanh Véi
QCVN 08:2008/BTNMT (cot A1) cho thay phenol vugt qué giéi han cho phép tai
tat ca cac diém vao mot sé thang trong nam. Cuy thé: Phung Duong vuot VAo cac
thang 6, 8, 10 (tir 1,2 dén 5,8 1an); Bac Ha vuot vao cac thang 2, 4, 6, 8 (tir 1,2 dén
12,2 lan); Luong Quy vuot vao cac thang 6, 10 (tir 1,2 dén 3,2 1an); Van Tra vuot
vao cé4c thang 2, 4, 6, 10 (tir 2,4 dén 3,4 1an); Cong Cai Tat vuot vao cac thang 2, 4,
6, 10 (tr 3,2 dén 10,6 lan).

2.1.7.8. Fe
Két qua phan tich thdng sb Fe cia song théng qua timg dot quan trac dugc thé

hién trong biéu d6 2.8:
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Biéu do 2.8: So sanh két qua thdng sé Fe qua tirng dot quan trac

Fe (mg/l)
25
2
E thang 2
m thang 4
15 m thang 6
m thang 8
m thang 10
1 m thang 12
0.5 -
QCVN
0
Phung BicHa LwongQuy TTAn VanTra Cong Céi Tt
Duong Duong
Nhan xét:

Biéu d6 trén cho thidy Fe vuot qua gidi han cho phép theo QCVN
08:2008/BTNMT (cot Al) tai tat ca cac diém vao mot sé thang trong nam. Cu thé:
Phung Duong vuot vao c4c thang 4, 6, 8, 10, 12 (tir 1,564 dén 2,8021 lan); Bic Ha
vuot VAo c4c thang 2, 4, 6, 8, 10, 12 (tir 2,189 dén 4,378 lan); Luong Quy vuot vao
cac thang 4, 6, 8, 10, 12 (tir 1,254 dén 4.536 1an); Thi trin An Duong vuot VAo cac
thang 6, 8, 10, 12 (tir 1,398 dén 2,076 lan); Van Tra vuot vao céc thang 6, 8, 10, 12
(tir 1,442 dén 2,0766 lan); Cong Céi tat vuot vao céc thang 8, 12 (1,666 lan; 2,443

lan).

2.2.  Tac dong cia 6 nhiém mdi truong nuwéc song Ré

2.2.2. Tdc déng dén sirc khée con nguoi
Séng Ré la ngudn nude thd cung cap 80% nude sach cho thanh phd vi vay

viéc 6 nhiém ctia N6 anh huong rat 16n dén stc khoe cia ngudi dan. Bac biét nguoi
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dan ¢ ¢é thu nhap thap thuong sir dung truc tiép ngudn nudc séng. Khi ngudn nuéce
mat bi 6 nhiém thi day chinh 13 yéu té 1am gia ting bénh tat cua ngudi dan tai cac
dia phuong thudc luu vuc sdng dic biét 13 nhu huyén An Duong, quan Hong Bang
chiu anh hudng tryc tiép cua cac ngudn nude bi 6 nhidm.

Anh hudng ctua 6 nhiém nude ddi véi sac khoe con nguoi ¢ thé théng qua
hai con duong: mot 1a do an uéng phai nuéc bi 6 nhim hay cac loai rau qua va
thay hai san duoc nudi trong trong nudc bi 6 nhiém; hai 1a do tiép xdc voi moi
truong nudc bi 6 nhiém trong qué trinh sinh hoat va lao dong. Theo théng ké cua
Bo Y té, gan mot naa trong s6 26 bénh truyén nhiém c6 nguyén nhan lién quan toi
ngudn nudc bi & nhidm. Dién hinh nhat 1a bénh tiéu chay cip. Ngoai ra, ¢ nhiéu
bénh khac nhu ta, thuong han, cac bénh vé duodng tiéu hoa, viém gan A, viém no,
ung thu,...

Ty 16 mic cac bénh lién quan dén chat lugng nuwdc mit tai cac x& str dung
nuéc séng Ré thuong cao hon so véi cac x& khong sir dung nude song Ré.

Bén cach cac bénh vé duong tiéu hoa nhu: tiéu chay, ly,... O nhiém ngudn

nudc con gay bénh vé than kinh do 6 nhiém kim loai nang chi, cadimi, asen,...

2.2.3. Tdc djng dén moi trwong
2.2.3.1.Nudc va sinh vat nudc
e Nuoc
Sy ting néng d6 cac chat 6 nhiém dic biét 1a TSS tac dong dén chat luong
nuéc song nhu 1a: 1am mat mi quan, mat dan di sy tinh khiét ban dau, 1am chat
lwgng ngudn nudc bi suy giam nghiém trong.. .
e Sinh vdt nuoc
O nhiém nuéc anh hudng truc tiép dén sinh vat nudc séng Ré. Nhiéu loai
thay sinh do hap thu cac chat doc trong nuéc, thoi gian 1au ngay gay bién d6i trong
co thé nhiéu loai thuy sinh, mot s6 truong hop gdy dot bién gen, tao nhiéu loai

méi, mot s6 truong hop 1am cho nhiéu loai thuy sinh chét.
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2.2.3.2. Pat va sinh vat dat
e Dt

Ngudn nudc bi & nhiém mang nhiéu chit vé co va hitu co tham vao dit gay 6
nhiém nghiém trong cho dat. Nugc 6 nhidm tham vao dat lam:

- Lién két giira c4c hat keo dat bj bé gay, cau trac dat bi pha va.

- Thay dbi dic tinh Iy hoc, héa hoc cua dat.

- Vai tro dém, tinh oxy hda, tinh dan dién, dan nhiét caa moi truong dat bi
thay d6i manh.

- Thanh phan chat hitu co giam nhanh 1am giam kha nang gitt nuéc va thoét
nudc cia dat bi thay doi.

Mot s6 chat hay ion c6 trong nudc thai lam anh huong dén dat:

- Qué trinh oxy hoa cac ion Fe** va Mn?* ¢6 ndng d6 cao tao thanh cac axit
khong tan Fe,03; va MnO, gay ra hién tuong “nudc phén” dan dén dong thanh vang
trén mat dat (dong phen)

- Canxi, magie va cac ion kim loai khac trong dat bi nuéc chira axit cacbonic
rira troi thi dat s& bi chua hoa.

e Sinh vz dat

Khi céc chat & nhidm tir nuéc tham vao dat khong nhitng anh huéng dén dat
ma con anh hudng dén ca céc sinh vat dang song trong dat.

- C4c ion Fe?* va Mn®* ¢ ndng d6 cao 1a cac chat doc hai véi thuc vat.

- Cu trong ngudn nudc 6 nhidém tir cac khu cong nghiép thai ra thaim vao dat
khéng doc 1am ddi véi dong vat nhung doc d6i voi cay cdi & nong do trung binh.

- C4c chat 6 nhidm lam giam qué trinh hoat dong phan huy chét cia mot s6 vi
sinh vat trong dat.

- La nguy@n nhan lam cho cay cdi coi coc, kha nang chong chiu kém, khong

phét trién duoc hodc co thé bi thdi goc ma chét.

2.2.3.3. Khong khi
O nhiém moi trudng nudc song Ré khdng chi anh huéng dén con nguoi, dat,

nudc ma con anh huong dén khéng khi. Cac hop chat hitu co, vo co doc hai trong
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nuéc thai théng qua vong tuan hoan nudce, theo hoi nuéc vao khong khi 1am cho
mat d6 bui ban trong khong khi ting 1én. Khong nhitng vay, cac hoi nudc nay con
la gi4 bam cho céc vi sinhvat va céc loai khi ban cdng nghiép doc hai khéc. Ngoai
ra su phan hay cac hop chat hitu co sinh ra mot s6 khi doc hai nhuw CH,, H,S...anh

hudng dén sirc khoe con ngudi.

2.2.4. Tdc déng dén phat trién kinh té - xa hgi

2.2.4.1. Thiét hai kinh té do gia tang ganh ndng bénh tat

O nhiém méi trudng néi chung va 6 nhidm moi truong nudc séng Ré noi
riéng da gay ton that kinh té cho kham chira bénh va céc thiét hai thu nhap do bi
bénh. Bénh ly va ta, thuong han van con rat pho bién 1a do ngudn nudc bi 6 nhiém
gay ra.

Thém vao d6 cac bénh lién quan dén 6 nhiém nguon nudc con anh hudng dén
nguoi than cua nguoi bénh, tao nén chi phi gian tiép do nghi hoc, nghi lam khi
nguoi than bi dm. Theo khao sat cua nganh y té da s6 nguoi dan dugc hoi sau khi
nghi 6m dé diéu tri bénh hodc c6 ngudi than bi bénh thi bi giam khoang 20% thu
nhap va suy giam vé stc khoe 20% so véi trudc khi bi bénh. Kéo theo do, 1 nhitng
anh huong tdm Iy bat 6n khién nguoi ta kho co thé tap trung cho cong viéc va hoc
hanh khién hiéu qua nang suat khdng cao, tham chi ¢ nhiéu nghé nghiép, su mat

tap trung s& gay hau qua nghiém trong vé kinh té, tinh mang.

2.2.4.2. Thiét hai kinh té do dnh huéng d@én thiy san va ndng nghiép
O nhiém méi trudng ciing gy thiét hai khéng nho vé mat kinh té trong hoat

dong san xuat ndng nghiép va khai thac, nudi trong thay san. O nhiém moi trudong
nuéc 12 nguyén nhan chi yéu gay ra thiét hai dén nganh thuy san va ciing gdy anh
hudéng dén ning suat ndéng nghiép va cay trong. Nhiing van dé nay khéng chi gay
anh huong téi doi séng ngudi ndng dan ma con gay ra nhitng ton that nghiém trong

t6i van dé phét trién kinh té khu vuc bi 6 nhidm.
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2.2.4.3. Thiét hai kinh té do chi phi cdi thién méi trirong
Trong mét nghién cau vé danh gia tac dong kinh té do vé sinh méi truong &

Viét Nam di cho thay, vé sinh méi truong kém di gdy 6 nhiém nuéc, tir d6 gay ra
nhitng ton that kinh té dé xur Iy nudc udng va cac nhu cau str dung nudc khéc trong
gia dinh. Ngoai ra, cac tén that do nudi trong thuy san do diéu kién vé sinh moi

truong kém gay 6 nhiém nudc dudi dat va nudc mat, . ..
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Chuong 3
GIAl PHAP BAO VE MOI TRUONG NUGC SONG RE THANH PHO HAI PHONG

3.1. Giai phap quan ly

Dé bao vé moi truong nude sdng Ré thanh phd Hai Phong véi cac giai phéap
quan ly duoc dé xuat cu thé nhu sau:

Dbi voi co quan quan 1y nha nudce: Can thanh 1ap uy ban bao vé mdi ngudn
nuéc song Ré & ca cap trung wong va dia phwong; Xay dung quy hoach bao vé méi
truong; Piéu tra va phan loai cac co sd gay 6 nhiém moi trudng nghiém trong dé
trién khai ké hoach xir ly; C6 nhiing co ché chinh sach khuyén khich céac du an san
Xuat sach hon trong moi linh vuc, khuyén khich viéc dau tu cac nganh cong nghiép
sach, cong nghiép khong khéi va khong nudc thai; Han ché cac doanh nghiép dau
tu ngoai khu cong nghiép dic biét 12 gan khu dan cu; Tuyén truyén bao vé moi
truong cho cac co s& san xuat cdng nghiép, nong dan, ngudi dan sinh séng doc
song Ré; Lap dat hé thong quan tric moi truong tu dong dé kiém soat 6 nhiém moi
truong nudc song Ré.

Dbi voi cac co s¢ san xuat: Thyc hién tudn thu nghiém quy hoach bao vé
ngudn nudc sdng Ré; Xay dung va van hanh hé thong xir Iy nude thai nhu da quy
hoach; phai quan tric méi trudng nude dé kiém soat 6 nhidm.

3.2. Giai phap ky thuat (khoa hec va cong nghé¢)

Giai phap k¥ thuat la giai phap can cd cac cong cu ky thuat dé giam nhe 6
nhiém mdi trudong nudc séng Ré cu thé gom: Panh gia tic dong moi truong cac
du an; Cai tién quy trinh cong nghé nham han ché 6 nhiém; Lap dit hé thong xt ly
nuéc thai; Tan dung nudc thai va tai st dung nudc thai; Cai tao va phat trién hé
théng co sé ha tang ky thuat...Trong d6 quan trong nhat d6 1a ap dung san xuat
sach hon, cong nghé mai trong bao vé moi trudng nudc sdng Ré: San xuat sach
hon ¢6 ¥ nghia hét sirc quan trong vi d6 1a mét trong nhiing giai phap phong ngira
6 nhiém céng nghiép hiéu qua nhat. San xuét sach hon chu dong giam thiéu nudc

thai, rac thai, khi thai va phong ngira & nhiém tai ngudn mang lai nhiéu loi ich.
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Dbi v6i nhitng nha mdy, co s¢ san xuat hién c6, trong thoi gian trudc mét
chua c6 thé thay doi mdi ngay duoc toan bo trang thiét bi. Vi vay can cai thién
nhiing cai da c6 vai cac bién phap xir Iy 6 nhiém. D4i v6i cac nha may, co sd san
Xuit méi can dau tu cdng nghé sach khdng gay 6 nhidm hoic it gay & nhiém ngay
tir du. Mudbn nhu vay co quan chii quan can phé bién cho cac co s san xuat cong
nghiép nhitng thong tin vé& cac cdng nghé méi, thich hop véi didu kién tai dia
phuong, t6 chiic cac hoi thao trao d6i kinh nghiém, chuyén giao cong nghé mai,
thong tin cac céng nghé doc hai da bi cam sir dung trén thé gidi, thay thé nhiing
nguyén liéu gay 6 nhiém mai truong nudc. Khong chi dbi voi nganh cong nghiép
ma trong ndng nghiép ciing can day manh cac hoat dong chuyén giao cong nghgé,
st dung cong nghé...dé giam thiéu 6 nhiém méi truong ndi chung va & nhiém moi
truong nudc séng Ré noi riéng.

Thiét 1ap hé thdng quan trac méi truong cho ting khu cdng nghiép, cum cong
nghiép.

Xay dung hé thong thu gom, xir Iy nudc thai cho toan b co sé san Xuat.
3.3. Giai phap kinh té

Pay 1a giai phap sir dung cac cdng cu va chinh sach kinh té dé giam nhe va
bao vé 6 nhiém méi truong khdng khi. Cac bién phap nay dua trén nguyén tic «
ngudi gay 6 nhidm phai tra tién”, ngan chan tir nguon thai. Trong diéu kién kinh té
thi truong budc cac co sé gay 6 nhiém hay ca nhan gay 6 nhiém phai can nhac lya
chon tim phuwong phap t6i wu, chi phi it nhat dé khic phuc 6 nhiém méi truong
khong khi. Nhiing giai phap kinh té mang tinh vi mé hodc vi mé dugc Nha Nudc
va chinh quyén dia phuong str dung dé quan Iy moéi trudng va giam thiéu 6 nhiém
moi trudng nudc.

Cong cu kinh té nhu phi, thué, quy... dong vai trd quan trong trong quan ly
mdi trudng sdéng Ré. Cong cu kinh té gdm: Phat cac co s& gay 6 nhiém méi truong;
thu phi phat thai 6 nhiém mai truong; cap giay phép 6 nhiém méi trudng va cho
phép chuyén nhugng ching; 13p quy bao vé méi truong; ap dung chinh sach trg gia

nuéc qua thay loi phi, phan hoa hoc, thudc trir sdu; HS trg von cia nha nude hoac
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cho vay von Ii xuat thap hoic giam thué dé cai tién quy trinh cdng nghé mai it gay

6 nhiém hoac khong gay 6 nhiém dbi véi méi truong.

3.4. Giai phap xa hoi

Pay 1a giai phap huy dong dwoc quan ching tham gia mot cach ty giac vao
cong tac cai tao 6 nhiém moi trudng nédi chung va méi truong nudc song Ré noi
riéng. Moi truong 1a ngdi nha chung caa tat ca moi ngudi va bao vé méi truong 1a

su nghiép cua quan ching.

Dé thuc hién dugc giai phap nay can phai té chic cac dot diéu tra x& hdi hoc
tim hiéu nhan thic cua nguoi dan vé méi truong, ¥ thic va kha nang tham gia bao
vé moi truong cua ngudi dan, nhig khé khan va han ché caa ho dé cé bién phap

gitp do.

Pé cong tac moi treong 1a cong tac quan ching, moi ngudi phai c6 nhan thic,
hiéu biét vé méi truong. Gido duc méi trudng 1a mot giai phap cap thiét nhung can
tién hanh lién tuc, 1au dai voi nhiéu hinh thirc khac nhau thong qua cac phuong tién
thong tin, truyén thong dai chung nhu tivi, radio, cac hinh thtrc vin hoa nghé thuat
nhu kich ngan, hai kich, ca nhac ... cAn duoc truyén phat nhiéu lan dé tao théi quen
t6t trong nép song hang ngay, ludn nhic nhd moi nguoi phai gitt gin vé sinh mai

truong, khdng xa rac bira bai, tiét kiém nude, ngin chian 6 nhidm moi trudng nudce.

Gido duc mdi truong co thé théng qua céc tranh, anh tuyén truyén vé moi
truong, Xay dung nép séng vin minh do thi & cic noi cong cong, trén cac phuong

tién giao théng cong cong, nhitng noi tap trung déng ngudi nhu bén xe, nha ht, ...
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PHAN KET LUAN VA KIEN NGHI
1. Két luan
Tt muc tiéu nghién cau caa dé tai khoa luan da thuc hién duoc nhitng noi

dung chu yéu sau:

Pa danh gia duoc hién trang méi trudng nuéc sdong Ré thanh phd Hai Phong

thong qua hoat dong quan tric cu thé:

Qua két qua quan tric va phan tich nam 2011 cho thay mot sé théng sé tai cac
diém qua cac dot quan tric vuot qué gisi han cho phép caa quy chuan Viét Nam
QCVN 08:2008/BTNMT (cot Al). Cu thé: Nhu cau oxy héa hoc (CODs), nhu cau
oxy sinh héa (BOD), Chét ran lo lang (TSS), Amoni (NH,"-N) va kim loai sit. Va
ham luong oxy hoa tan (DO) tai cac diém déu khdng vuot gisi han cho phép. Két
qua quan trac ciing cho thdy d6 pH van nam trong gigi han cho phép. Nhin chung
ngudn nude sdng Ré thanh phé Hai Phong dang bi 6 nhiém vi vay viéc dua ra cac
giai phap bao vé nguén nudc do 1a rat quan trong. Trén co sd d6 bai khoa luan da
dé ra gom 4 nhém giai phap sau: Giai phap quan ly, giai phap ky thuat, giai phap

kinh té va giai phap xa hoi.

Do thoi gian va ning luc han ché nén dé tai van chua nghién ctu duoc hién
trang moi trudng nudc song Ré thanh phé Hai Phong mot cach day du va toan
dién. Cu thé mot sé cac thong sé danh gia chat luong moi trudng nudc nhu: tong
dau m&; téng hda chat bao vé thuc vat; Coliform; clorua; Nitrat; Nitrit; Amoni; va
cac kim loai ning khac...Day ciing 1a nhitng théng s6 can quan tam va nghién cau
dé dua ra két luan cu thé hon vé hién trang méi trudong nuéc séng Ré nhung chua
dugc dé cap trong bai khoa luan. Song véi nhitng kién thic da trinh bay trong bai
em mong muén nhan dugc cac y kién déng gop cua cac thay cb gido, cac chuyén
gia trong linh vuc ndy tir 46 dua ra cac giai phap thuc té hon trong viéc bao vé moi

truong nudc ndi chung va moi trudng nude séng Ré noi riéng.
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2. Kién nghi

Pé bao vé ngudn nudce trong hé thong séng Ré can c6 nhiing bién phap quan
ly hiéu qua trén toan bo hé théng va quy hoach phat trién kinh té bén ving cho cac
ho dan séng trén luu vuc.

Qua phan tich danh gia nhan biét dugc cac ngudn gy suy giam mdi truong
nuéc séng Ré. Tir nhitng nguyén nhan da dé cap trong bai em c6 mot sé kién nghi
sau:

- Khao sat nguon thai ¢ thuong luu song: Mic di cac nha may xi nghiép trén
thugng luu song khong thai tryc tiép nudc thai xuéng song nhung van dugc thai
trong luu vuc. Vi thé theo cac con dudng khac nhau chat 6 nhiém van xam nhap
dugc vao ngudn nudc sdng. Do d6 dé ngan chan tinh trang nay can bat budc cac
don vi c6 chat thai 6 nhidm phai xu Iy triét dé trudc khi ra ngoai moi truong. Can
tang cudng cong tac quan Iy moi trudng, thudng xuyén kiém tra su tuan thu bao veé
moi trudng cha CAC co s& san Xuat xa nudc thai xudng song.

- Lap quy hoach bao vé ngudn nudc séng Ré.

- Nang cép co so ha tang, hé thong thoat nudc cia cac ving xung quanh luu
vuc song.

- Can tang cudng tan suat quan trac va néu co thé lap dat cac tram quan tric tu
dong dé thuong xuyén theo ddi dién bién chét luong nguén nudc.

- Tuyén truyén nang cao nhan thic cho céc co so san Xuat, ngudi dan vé bao
vé méi truong nudc song Ré.

- Tiép tuc nghién ctru dénh gia cac ngudn gay & nhiém ngudn nudc séng Ré.
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TAI LIEU THAM KHAO
1. B&o cdo két qua quan tric moéi trudng nudc mit sdng Ré, song Pa D9,

song Gia nam 2011 — Trung tdm quan trac Mai truong — S& Tai nguyén va Moi
treong Hai Phong.

2. PGS — TS Hoang Hung, Giao trinh Con nguoi va moi truong — NXB Dai
Hoc Quéc Gia Tp. HCM — 2005.

3. PGS — TS Nguyén Vian Phuéc, Nguyén Thi Van Ha, Gido trinh Quan ly
chat luong moéi trudng — NXB Xay dung — 2006

4. Pham Ngoc H6, Bong Kim Loan, Trinh Thi Thanh, Gido trinh co s& moi
trrong nudc — NXB Gido duc Viét Nam — 2009.

5. Quy chuan ky thuat qudc gia vé chat luong nuéc mit — QCVN
08:2008/BTNMT — Ban soan thao k¥ thuat Qudc gia vé chat luong nudc.

http://yeumoitruong.com/forum/

http://www.nea.gov.vn

http://www.dwrm.gov.vn
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