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Hién trang chat luong canh quan, moi
truong ho Tinh Tam trong Kinh Thanh Hué

va mot s6 giai phap cai thién

e Nguyén Thi Cadm Yén
e Tran Pang Bao Thuyén
e Nguyén Dang Hai

Vién Tai nguyén va Méi trueng, Pai hoc Hué
(Bai nhgn ngay 12 thang 01 nam 2015, nhédn dang ngay 15 thang 09 nam 2015)

TOM TAT

HO6 Tinh Tam [a hé Ién nhét trong Kinh
Thanh Hué, va la diém nhéan quan trong trong
quén thé di tich van héa lich st c6 d6 Hué
dwoc UNESCO cbng nhan. Tuy nhién, hién
nay hé dang dbi méat véi nhidu téc déng tiéu
cuc nhu: tiép nhéan chét thai tir khu vuc dén
cw xung quanh va dong thai ttr céc céng thai
db vao, sw can héa do bun cdn tich tu lau
nam, sw phu dwéng nwéc nghiém trong, sw
xudng cép cénh quan trong long hé Ian bor hb
va cac hon ddo trén hé,... Nhitng tac déng

nay kéo dai nhiéu ndm, lam cho hé Tinh Tam
dang mét dén gia tri canh quan vén cé, déng
thoi ndy sinh cac vén dé vé moi truvong nhw
han ché vé kha néng tiéu thoat nuéc trong
mua muwa Id, béc mai tanh hoi,.... Trwdce tinh
hinh d6, bai bao da phan anh hién trang canh
quan moéi truong cta hé mét cach téng quan
va dé xuét mét sé gidi phap cén thuc hién
nham loai bé cac téc nhan gay 6 nhiém, suy
thoai cdnh quan hé va tai tao hé thiy sinh cé
loi ndng cao khé ndng Iam sach nuwéc ho.

Ttr khéa: H6 Tinh Tam, cdnh quan méi truong, gidi phap cai thién

1. MO PAU

Trong khu vuc Kinh Thanh Hué, ton tai hé
théng thuy dao duoc tao thanh tir Kénh Ngy Ha
dai khoang 3 km va mang ludi trén 40 hd 16n nho,
trong d6, hd Tinh Tam 12 hd 16n nhat (hinh 1) [6].
Ho Tinh Tam duoc hinh thanh tir mot con séng cii
co tén la sdng Kim Long, chiay ngang qua Kinh
Thanh Hué. Pau thé ky XIX, vua Gia Long cho
dao dép, nan dong chinh tri séng Kim Long thanh
séng Ngu Ha. Trong qua trinh chinh tri, nhiéu
doan séng Kim Long da bj lap, tir 6 hinh thanh
nén cac ao hd nam ven bd Nam song Ngu Ha trong
d6 ¢6 hd Tinh Tam.

(Lita
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THUAN THANH \

Hinh 1. H6 Tinh Tam va hé théng cong lién thong
@ M: miu nude; I B: miu bln
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Nam 1838, vua Minh Mang cho cai tao héd
thanh dia diém ngdm canh thuéng ngoan va doi
tén ho thanh H6 Tinh Tam hay con goi 1a Bac Ho.
Ho dwoc mé rong véi dién tich 10,5 ha va chu vi
1400m.

Theo mot s6 nghién ciru trude day tir ndm
2007, 2010, 2011, 2012 cua cac tac gia Phan Xuan
Thanh [4], Nguyén Quang Hung [2], Nguyén Thi
Cim Yén [5], ho Tinh Tam d& c6 hién twong 6
nhiém céc chat hiru co, dinh dudng & mirc cao. Két
qua khao sat nam 2010 cua Nguyén Thi CAm Yén
[5] cho thdy nuéc hd da trong tinh trang pht
dudng voi ndng do trung binh qua 5 dot 14y mau
dbi voi téng photpho 13 0,12 -0,43 mg/L va tong
nito 1a 1,21-1,45 mg/L. Gia tri COD trung binh
cta nude ho tir 34,5 — 50,7 mg/L, trong d6, mot sd
thoi diém lay mau gia tri COD vuot mic B2 cla
QCVN 08:2008/BTNMT. Két qua khao sat nim
2011- 2012 cua tac gia Nguyén Quang Hung [2]
cho thay nong do TN, TP, COD déu c6 dau hiéu
gia ting, v6i nong do trung binh ciia TN qua 02
dot 1dy mau dao dong trong khoang 1,97-2,07
mg/L, ndng do6 trung binh caa TP 1a 1,03 - 1,11
mg/L, ciia COD la 57- 65 mg/L.

Hién tai, hd Tinh Tam la noi tiép nhan rac
thai, nudc thai ciia ngudi dan sdng quanh ho thude
hai phuong Thuan Loc va Thuan Thanh, thanh phd
Hué. Luong rac thai va nudc thai ngay cang gia
tang theo su phat trién kinh té — xa hoi, diéu nay
da gay strc ép qua tai 1én ho nén ca canh quan va
moi trudng cia hd dang xudng cdp ngay cang
nghiém trong. Vi vay, viéc kip thoi thyc hién
nhitng bién phap can thi€p, cai tao va phong ngtra
thich hop dé phuc hoi va duy tri chat lwong hod
Tinh Tam Ia viéc lam can thiét cho quén thé di tich
C d6 Hué.

2. PHUONG PHAP NGHIEN CUU
2.1 Phwrong phap diéu tra, khio st thuc dia

Diéu tra thu thap thong tin & dia phwong lién

quan dén viéc quan 1y va sir dung ho cho cho cac

muc dich khac nhau.

Po dac, xéac dinh cac dic diém hinh thai, sinh
thai, dic diém cac ngudn thai d6 vao Hb Tinh Tam
Thu thap tai liéu, s liéu lién quan dén HO
Tinh Tam va chii d& bao vé va phuc hdi ao hd no6i
chung.
2.2 Phwrong phip liy miu nuéc, phin tich chat
lwgng nuwée

Mau nuée hd duoc léy 2 dot trong nam. Dot
1 vao dau thang 4, dot 2 vao giita mUa hé — thang
6 nam 2014. Vi tri 1dy mau dugc lwa chon dya trén
cac tiéu chi vé do sau va co tinh dai dién cho nude
hd tai cac khu vuc: gé“m diém tiép nhan nudc thai
(M1, M3), viing giita ho (M2, M4), viing nudc ra
khoi hd (M5, M6). Mau sau khi duoc lay ngodi
nhiing thong s do nhanh tai hién truong s€ dugc
bao quan trong chai nhua PE va dugc axit hoa. Cac
chai miu nay dugc bao quan lanh va dua vé phong
thi nghiém dé do/phan tich. Cac thong s chét
lugng nuwdc duge phan tich theo cac phuong phap
tiéu chuan (cac TCVN hay cac phuong phap trong
SMWWE).

2.3 Phuwong phap liy miu tram tich, phan tich
chit lwong tram tich

Mau tram tich hd dugc 13y theo hudéng dan
cia TCVN 6663 - 3:2000 - Chét lwong nuéc - Lay
mau. Phan 13: Hudng dan 14y mau bun nude, bin
nude thai va bun lién quan.

Vi tri léy mau duoc lua chon theo d6 siu cia
hd, gdm cac vi tri c6 d6 sau thap tir 0,2-0,4m (B2,
B4), vi tri ¢6 dd siu trung binh 0,6m (B1, B5), vi
tri ¢6 do sau 16n 0,8m (B3).

Quy cach ldy mau: miu duoc lay biang gau
chuyén dung, khéi lugng ciia mdi mau khoang
0,5kg. Mau duoc dung trong tdi ni 16ng c6 nhan
va phiéu ghi r8: ky hiéu mau, noi ldy mau, d6 sdu
ldy mau, ngay va ngudi 1ay mau, c4c yéu ciu phan
tich.

Qua trinh bao quan va xu Iy miu déu thyuc
hién theo TCVN 6663 -15:2004 - Chét luong
nuéce - Lay miu. Huéng dan bao quan va xu 1y
mau bun va tram tich. Pdng thoi dam bao chat
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luong, kiém soat chat lwong (QA/QC) dép tmg
theo yéu cau cua thong tu 10/2007/TT-BTNMT
ngay 22/10/2007 vé huéng dan bao dam chat
lwong va kiém soét chit lugng trong quan tric méi
truong.

Céc phuong phéap phan tich chat luvong trim
tich str dung déu 1a cac phuong phép tiéu chudn
cia Viét Nam hodc theo tiéu chuin qubc té
(SMWWE).

2.4 Phwong phap so sianh quy chuin méi
truong

Céc mau nude sau khi phan tich thanh phan
cac chit 6 nhiém s& duoc so sanh, déi chiéu voi
quy chuin méi truong qubc gia QCVN
08:2008/BTNMT dé danh gi chat lwong.

3. HIEN TRANG CHAT LUQNG CANH
QUAN, MOI TRUONG HO TINH TAM

3.1 Canh quan

Hién nay, ho Tinh Tam dang d6i mat voi
nhimg van dé nhu sau:

- Ho dang bi sat 16 nhiéu noi: Tinh trang sat
|6 bo hd da dién ra nhidu nam nay, 1am thu hep
trén 7,3% dién tich hd so véi nam 2003 (ndm 2003
dién tich hd 107533 m?, dén nam 2012 dién tich
hd con 99690 m?) [2]. Nguyén nhan khéach quan
do bo hd 13 bd dat, 16p pha thuc vat khong bén
chat, qua cac mua lu dét bi Xép bd, gay ra tinh
trang sat 10; sy x4m 14n ctia thuc vat moc hoang tir
trén can lan dan xuéng tao thanh nhiing bai can
trong long hd. Nguyén nhan cha quan: do nguoi
dan 1an dat va thai rac bira bii xudng khu vuc bo
ho.

- Hién twong boi ling: Long ho bi can hoa
do hién tuong bdi ling trim tich qua nhiéu nam.
Tram tich dugc mang dén tir cac dong chay gom
nudc mua chay tran, nude thai, nudc mua roi truc
tiép va nudc mua tir cac céng thoat nude mua d6
vao hd. Luong trim tich bdi ling trong hd chi yéu
tap trung vao mua mua Ii, thudc trAm tich tu
nhién. Nguoc lai, mta hé hd chu yéu tiép nhan
nude thai sinh hoat mang theo céc loai chit ran lo

limg phat sinh tir hoat dong doi séng cua khu vuc
dan xung quanh. Mua mua, thoi gian Xay ra 1,
ngap ung thuong kéo dai 1- 2 ngay, c6 khi kéo dai
5-7 ngay, do d6 tao diéu kién cho su léng dong
tram tich dién ra. Do sdu hd giam theo nam thang,
dén nay diém sau nhat chi dat khoang 0,8m; ¢ noi
can tro day.

- Hién twong phii dwéng: Nuée hd qua nhiéu
nidm c6 mau xanh luc dam; noi & gan céng thai d6
vao hd, mot phan nude chuyén sang mau den. Sy
phu dudng dién ra trong thoi gian dai dé thuc day
c4c loai luc binh, c6 dai phat trién nhanh vé sinh
khdi, chiém nhiéu dién tich mat nuéc va lam cho
phén nuée bén dudi bi thiéu hut anh sang, oxy. Co
thoi gian luc binh phat trién manh bao phit hdu nhu
toan bo dién tich mat ho (hinh 2). Khi luong sinh
khéi ndy chét trong hd tao ra mot ap luc 6 nhidm
hitu co, dinh dudng rit 16n tir sy phan huy xéc thdi,
Iam cho sy thiéu hut oxy trong nude hd cang trim
trong hon. Day ciing lai chinh 12 tAc nhan gép phan
gay nén sy phong thich photpho tir trim tich day
hd, va do dé cang lam gia ting tinh trang phu
dudng. Tinh trang phu dudng khéng chi giy suy
giam chat lwong nudc ma con tao mdi tanh hoi,
anh huong xau dén méi truong.

- O nhiém méi truong: Rac thai cua nguoi
dan chu yéu 1a réc thai sinh hoat (bao nilong, rac
thai hitu co,... ) 1am tic cong din nuéc vao-ra hd
va anh huong xau dén canh quan. Nudc thai sinh
hoat ctia ngudi din xung quanh thai vao hd tit ca
déu chua qua xtr y. Cac cbng nudc thai d6 vao hod
bi Un tic boi rac thai va cAc loai sinh khdi thuc vat
moc hoang tao thanh cac bai sinh lay 6 nhiém va
tao ra mui hoi, gdy mét canh quan nghiém trong.

- Xuéng cdp céong trinh cdnh quan trén ho:
Trong hd c6 ba hon dao 1a: Bong Lai, Phuong
Trugng va Doanh Chau déu d4 hoang tan. Pao
Bong lai nim giita hd Tinh TAm phia Nam. Hién
nay cac cong trinh kién trac cd xua trén dao chi
con lai dau vét nén moéng, thay vao d6 1a mot ngoi
dinh bat gi4t nho da dugc xay dung 1én trén dé 1am
Ky niém. Tuy nhién su ghép ndi méi cii ¢4 1am cho
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canh quan ctia dao Bong Lai khong con vé hai hoa
nhu ban du. Hién tai, dao dang duoc cho nguoi
dan thué mit bang mé dich vu ca phé, giai khat.
Pao Phuong Truong nam phia Béc cua ho, doi
dién v6i dao Bong Lai qua dé Kim Oanh. Péo ¢
hinh chit nhat, hién nay trén dédo khong con cong

trinh gi, chi con lai hé thong ké da xung quanh va
dau tich bac cip tir trén dao di xudng mép nudc.
Dao Doanh Chau ndm ¢ géc Tay Nam cua hd, co
hinh dang nhu mot hon non bo. Hién nay dao gan
nhu bo hoang, bao phu bdi mau xanh ciia cay cbi
khong con thdy dang dap ciia cac chi tiét gia son.

Hinh 2. Mit hd Tinh Tam bao phu boi luc binh (thang 11/2014)

3.2 Chit lwgng méi truomg
3.2.1 Chit lwgng nuéc

Pé danh gia hién trang chit lugng nudc hd
Tinh Tam, cac mau nude hd da duoc léy vao 2 dot
dau mua hé (thang 4) va gitra mua hé (thang 6).
MGi dot liy 4 miu, gdm 2 miu hd phia Nam
(M1,M2), 2 mau ho phia Bic (M3,M4) — (M6 ta
vé vi tri ldy mau xem hinh 1). Ngoai ra, dot 2 con
liy thém 02 mau M5, M6 & mdi ho dé kiém tra

chat lvong nuréc ra khoi hd. Mot vai théng s duge
do tai hién truong nhu nhiét do, pH, DO, d6 duc;
c4c thong sb chat ran lo limg (TSS), BODs COD,
TP, TN, Fe, Tong Coliform dugc xéc dinh trong
phong thi nghiém bang cac phuong phap phén tich
theo cac TCVN tuong ung hodc theo cac phuong
phap tiéu chuan phan tich ciia Hoa Ky [8].

Két qua phan tich chat luong nudc hd duge
trinh bay théng qua cac biéu d6 bén dudi:
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Ghi chu:

QCVN 08:2008/BTNMT quy chudn kj thudt quoc gia vé chdt lwong nwée mdt

A2 - DUNng cho muc dich cdp nue sinh hoat nhwng phdi dp dung cdng nghé xit Iy phU hep, bdo ton
dong thuc vdt thity sinh, hodac cdac muc dich sir dung nhu logi B1 va B2,

B1 - Dung cho muc dich twéi tiéu thiy loi hodc cde muc dich sir dung khéc ¢ y8u cau chat heong
nwoc tuong tw hodc cac muc dich s dung nhu logi B2.

Gia tri pH: Két qua phan tich cho thdy pH
cia nude ho dot 1 cao hon so véi dot 2 nhung
chénh léch khong 16n. Gia tri pH do duoc & tit ca
c4c vi tri 14y mau déu nam trong giGi han cho phép
mirc A2 (QCVN 08:2008/BTNMT), phu hop cho
hoat dong séng cta dong — thuc vat thiy sinh.

Nong do oxi hoa tan: Nong do oxi hoa tan
trong nudc ho dot 1 th'f\p hon so v&i dot 2. Hau hét
két qua cac 1an do cho thdy ndng do oxi hoa tan
trong nudc chi dap tng miac Bl (QCVN
08:2008/BTNMT). Trong do, chi ¢6 vi tri M4, M5
va M6 cua dot 2 c6 nong d6 oxi hoa tan dap tng
mic A2 (QCVN 08:2008/BTNMT). Nhu viy,
nong do oxi trong nudc hd hau nhu thip hon yéu
cau can thiét ddi v6i bao ton dong-thuc vat thiy
sinh.

Téng chat rdn lo limg (TSS): Nhin chung, gia
tri TSS do dot 2 cao hon so voi dot 1 va cac vj tri
M1, M2, M3 cua dot 2 déu vuot qua gidi han cho
phép mic A2 (TCVN 08:2008/BTNMT) va cao
nhét 13 vi tri M1. Tuy nhién, tit ca cac vi tri liy
mau déu co tong chit rén lo limg dap tmg mirc B1.

Nhu cau oxi sinh héa (BODs): So véi dot 1,
nhu cau oxi sinh héa cia nude hd Tinh Tam dot 2
thip hon. Tuy vay, & hdu hét cac vi tri gia tri BODs
do duge déu vuot quéa gidi han cho phép mirc Bl
(QCVN 08:2008/BTNMT) ngoai trur vi tri M3 (dot
2), M5 va M6 vuot mirc A2. Nhu vay, nudc hd
Tinh Tam d4 bi 6 nhiém hiru co.

Nhu cdu oxi héa hoc (COD): Ciing nhu gia
tri BODs, gi4 tri COD ctia hd Tinh Tam cao vuot
mitc B1 & hau hét vi tri khao sat, ngoai trir vi tri
M3 (dot 2), M5 va M6 vugt mic A2. Dot 1 gia tri
COD do dugc cao hon dot 2, trong d6 cao nhét 1a
vi tri M1 (vuot gi¢i han mirc B1 3,5 lan. Nhu vay,
nude hod da bi 6 nhiém hitu co va vi tri gan cong

thai 6 nhiém cao hon (nhu vi tri M1) do anh huéng
cua rac thai va nudc thai sinh hoat.

Téng nito va téng photpho cia nude hd rat
cao, cao hon nhiéu so véi mirc 0,1 mg/L. Theo
WetZel (1975), khi ndng d6 TP >0,1 mg/L thi thay
vuc phii dudng. Theo Vién chit lwong nudc Pan
Mach, ngudn nudc bj pht dudng c6 néng d6 TP >
0,15 mg/L, TN > 0,1 mg/L. Vi vy, véi két qua do
dugc co thé két luan nude hd Tinh Tam bi phu
dudng rat nghiém trong.

Tong Coliform: Néng d6 Coliform trong
nude hd Tinh Tam rat cao & tt ca cac vi tri khao
sat, cao hon gidi han cho phép mirc B1 tir 200 dén
333 lan. Chénh léch giita hai dot 1y mau khong
I6n nhung chénh 1éch giita cac vi tri 1ay mau khac
nhau kha 16n.

Két luan:

- C4c thong sb chét lwong nude hd chénh léch
dang ké giita cac vi tri ldy mau, cac thong sé nhu
chét hitu co BODs, COD; chét ran lo ling TSS,
téng Photpho va téng Coliform & hd phia Nam cao
hon & ho phia Bac, déu nay cho thay tinh trang luu
thong nuéc trong hd kém va c6 hién tuong 6
nhim cuc bd & mot s6 vi tri gan cac cong thai.

- Nude ra khoi hd (M5 va M6) cd chat lwong
t6t hon so voi cac vi tri khao sat trong hd. Tuy
nhién so véi chit luong nude trong hd khong co
su cai thién dang ké. Piéu ndy cho thdy kha ning
tu 1am sach ctia ho rat thdp hay d qué tai luong
thai.

- Nuéc hd giira mua hé (dot 2) it 6 nhidm hon
dau mua hé (dot 1) c6 thé xudt phat tir mot sd
nguyén nhan nhu: giita mla hé xuit hién nhiéu
con mua hon thoi diém ddu mua he, ngudn nudc
mua bd cap 1am nudc hd duoc pha lodng va giam
nong do cac chat 6 nhiém. Trong khi do, cac con
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mua 1am x4o tron nudc 1am gia ting ndng do oxy
hoa tan va chit ran lo ling trong hd. Bén canh do,
nude hd gitra mla hé t6t hon dau mua hé ciing co
thé xuat phat tir nguyén nhan lién quan dén luong
birc xa mat troi. Giai doan thang 4/2014, lugng
birc xa mit troi 16n d4 thic ddy manh hién tuong
phi dudng, bung nd tao lam cho nudc hd 6 nhidém
cao hon dbi v6i cac théng sd hitu co va dinh
dudng.

3.2.2 Chét lwong trim tich

Dé danh gia chit luong trim tich cua hd Tinh
Tam, d4 tién hanh lay mau & 05 vi tri trong 02 dot:
dot 1 ngay 03/4/2014 va dot 2 vao ngay 12/6/2014.
Cac vi tri léy mau trAm tich & hd Tinh Tam duoc
trinh bay & hinh 1. Mau duoc phan tich theo cac
TCVN tuong tng hoac theo cac phuong phap tiéu
chuan phan tich ciia Hoa Ky. Két qua phén tich
tram tich cho thay:

- Gia tri pH trong trim tich hd Tinh Tam dao
dong trong khoang 6,0 dén 6,2 va bién dong rat it
gitra cac vi tri khao sat. Gia tri pH thu dugc cho
thy trim tich hd c6 ham luong chat hiru co cao
nén co6 su phan hay va giai phong cac ion ¢6 tinh
axit.

- Ham lugng cacbon hitu co (OC) dao dong &
mirc cao tir 11,8 — 15,1 % va chat hitu co (OM) tir
26,5 -34,4%, hoan toan phu hop voéi gia tri pH
thip, dong thoi & hd phia Béc cao hon hd phia
Nam.

- Téng nito va tong photpho trong trim tich
rat cao, dao dong trong khoang 0,41 — 0,59 % (déi
v6i tong Nito) va 0,08 — 0,22 % (d6i véi tong
photpho). V&i ham luong chat dinh dudng cao
hién nay, hién twong phu dudng trong nudc hd co
su dong gop mot phan tir qua trinh phan huy cua
tram tich.

4. MQT SO BIEN PHAP CAI THIEN CHAT
LUQNG CANH QUAN, MOI TRUONG HO
TINH TAM

4.1 Giai quyét tac nhan gy 6 nhiém bén ngoai
ho

4.1.1 Thu gom xir 1y hodc chuyén hwéng nuéc
thai

Thu gom Xu [y nudc thdi

Phuong an nay dé xuét lp dat duong cbng
thu gom riéng nuéc thai din dén tram xu Iy.
Puong cdng thu gom duoc dit doc theo dudng bo
céc phia Nam, Ty va Bic caa ho - 1a nhimg noi
c6 cong thai d6 vao va nudc thai tir khu dan cu.
Cbng thu gom nudc thai dan dén tram xur 1y tap
trung dit & goc Ty Nam caa hd.

Loai cbng sir dung 1a cbng thu gom riéng
nude thai va nude chay tran,co bé tri giéng tach
dong dé tach riéng nude mua: nude thai duge dan
tu chay dén tram xu ly, nudc mua dugc tach riéng
chay thang vao ho.

Céan ctr vao lugng nude thai binh quan do
dugce tir cac cong d6 vao hd trong mua kho (chu
yéu 1a nudc thai sinh hoat), cong suét tram xt Iy
khoang 150 m¥ngd. C6 thé ap dung cac phwong
phap xir 1y co hoc, sinh hoc va héa hoc dé xur 1y
nuée thai bang cum bé lién hoan, véi so dd day
chuyén cong nghé nhu hinh 4. Day chuyén cong
nghé ndy c6 thé xir 1y dwoc chét hitu co va mot
phan chat dinh dudng trong nudc thai. Phuong
phap xt Iy sinh hoc thiéu khi va hiéu khi lién hoan
gilp loai bo mot phan nito théng qua qua trinh
nitrat héa va khir nitrat dong thoi loai bé phdt pho
thong qua tich liy trong té bao vi sinh. Nudc thai
dau ra ciia day chuyén xur 1y c6 thé dat muc B
QCVN 14:2008/BTNMT dbi v6i nude thai sinh
hoat.

Phuong 4n nay c¢6 nhimg wu diém nhu:

- Nudc thai duge thu gom riéng va xir 1y tot
hon, loai bo phan 16n chat hiru co, mot phan chat
dinh dudng, dam bao an toan cho nudc ho khi tiép
nhan nudc thai sau xir 1y.

- bam bao vé€ sinh moi truong
- Tao diéu kién bo cdp ngudn nuéce vao ho.

Mt khéc, phuong an ndy ciing ton tai nhitng
nhuoc diém nhu:
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- Chi phi dau tu 16n, gém chi phi céng thu van hanh, dién nang,...
gom, chi phi xdy dung, van hanh va bao dudng - Dé roi vao tinh trang 1ang phi vén dau tu do
tram xt 1y ‘(chi phi xay dung va thiét bi ude tinh: tram xir Iy khong duy tri hoat dong, hoat dong
1- 1,2 ty dong; chi phi van hanh khoang 500.000  khang tét hodc bj hu hong, qué tai,...
ddng/ngay)[7]. Ngoai ra con phat sinh thém

e e T C N - Viéc xay dung 1 tram xir Iy nude thai bén
Mot soO chi phi vé gidi phong mat bang, dén bu

canh hd Tinh Tam 1am mat vé tu nhién, tho mong
cta hd do tiéng on, mdi va chat thai phat sinh tir
- Tiéu tén dién tich x4y dung tram,nhan cong viéc xir Iy nude thai.

giai toa,...

Buwing Tinh Tam N
Tram i
Céng 02 Céng 03 Cong 04 Cng 05 Céng 06 ly moe
thai
} I } } I f
Céng thu gom, tach rigng mrde thai dai 350m
= Mz thai wan
Main Tifp Mhin [* =
—Hf Bom i —————— 1|
l ! hun Dy chuyén =ir Iy =
i =
* Bé thiéu khi 4| Béchi 5
Mude ! bin .§ —
tuén [ : 8
hodn ot i &
B € higu ki y =
i 5
=
! g
- Eg
BE liang E
— b
B khir tring o
i ¥arahd
Cing thy gom mede thii doc theo be Bic —*
[dai 200m)

Hinh 4. So d6 thu gom xtr 1y nude thai vao hd Tinh Tam

Xir Iy nuwée thdi bang ddt wét nhdn tao  quanghién ciru cuia Lé Van Son va cong su [3] cho
(Wetland) thdy, mo hinh nay cho hiéu qua xtr 1y nudc thai

V6i phuong 4n nay, s& tién hanh tach riéng sinh hoat kha t4t, véi hiéu suét loai bo chét rén lo
nude thai tir cac cdng thoat nude chung dé xtr 1y ling SS tir 88 — 91%, chat hitu co COD tir 78-
bing mo hinh dat udt trong cay chudi hoa. Sauxitr  82%; loai bo amopi tir 51 —72%, loai bo photphat
Iy bing m6 hinh dét u6t, nudc thai tw chay vao hd,  tr 96-98%. Tir ket qua nghién ctru ndy cho thay:
Cay chuéi hoa (tén khoa hoc 1a cannan geniralis ~ d€ xur 1y nudc thai bang mo hinh dat udt trong cay
bail) 12 loai ciy bui c6 hoa (mau dé hodc vang xen chuoi %ma thi trung binh 1m?® nuéc thai can dién
d6) moc thanh chim & ngon gdm nhidu hoa toxép  tich bo tri khodng 22-25 m? Do do, véi luong
sat nhau, phil hop v6i mo hinh dat uét. Cac cay nuée thai sinh hoat can xtr Iy & hd Tinh Tam
chudi hoa dugc nuéi bing nuéc thai tir céng ddu  Khoang 150m%ngay thi doi hoi mot dién tich dat
cho hoa, sinh chdi m&i va cay non rat nhidu. Ké  Kha lén (khoang 3500 — 3750 m?).
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Dé ap dung mé hinh nay, cd thé tién hanh lap
dit cac giéng tach nudc thai tir cac cong thoat nude
chung (CV2-CV5) rdi dan theo dudng ong thu
gom riéng tap trung vao bé chira nudc thai. Tir bé
chtra, nude thai duoc bom 1én cac bé phan phéi dat
trén cao, tir bé phan phdi, nuéc thai tu chay vao
cac mo hinh dat uét. Phuong an thu gom xur ly
nuéc thai bang md hinh dat wét tai khu vuc hod
Tinh Tam c6 nhimg wu nhugc diém nhu sau:

e Uudiém

- Giai phap than thién vdi méi truong, hiéu
qua xur 1y kha tt. Nudce thai sau xir 1y c6 thé dap
tmg QCVN 14:2008/BTNMT mirc B déi véi diéu
Kién x4 thai nudce thai sinh hoat.

- Chi phi dAu tu thap, bao gdm céc chi phi xay
dung céc bé chtra va phan phdi, giéng tach dong,
céc khuon trong ciy chudi hoa.

e Han ché

- Y&u cau phai c6 nhan sy thuong xuyén theo
d6i, cham soc thuc vt thiy sinh, thu hoach sinh
khéi, van hanh hang ngay viéc diéu tiét nudc chay
vao cac mé hinh, dinh ky nao vét bun cén tich tu
trong cac bé chira, van hanh, bdo dudng may bom
nudc,... Néu khong cac bé chira s& roi vao tinh
trang tré thanh nhiig bé chira sinh lay, 1a noi tap
trung cua bun cin va rac thai, bi hu hai gy 1ang
phi v6n dau tu va lam mat canh quan ho Tinh Tam.
Cac thiét bi phu tro nhu may bom, dudng éng
phan phdi nudc ciing can duoc theo dbi thuong
xuyén dé dam bao hoat dong t6t va khong bi hu
hong do tdc déng bén ngoai.

- Khi xay ra Ii lut, hé théng mat tac dung, cac
bé chira va cac bé mé hinh c6 thé bi hu hai do tac
dong cuia dong nudc, bi ling cin, cac sinh khi
thuc vat xir 1y ¢6 thé bi chét hodc bi cudn tréi, 1am
hu hai m6 hinh.

Chuyén huwéng niede thdi

Phuong an nay dé xuat thu gom riéng nudc
thai bang duong cbng thoat nudc dat bén ngoai
Iong hd, doc theo cac bd hd Bic, Tay, Nam rdi dan
ra song Ngu Ha. Céc dong chay chuyén hudng

goém nude thai va nude chay tran tir khu vuc dan
cu quanh bo hd, nude thai tir cac cbng thai d6 vao
ho. Pay 1a hé thong cbng tach riéng nudc thai va
nuéc mua bang cach bé tri giéng tich nudc mua
tai noi giao nhau giita cong thu nudc thai va cong
thoat nudc chung.

Uu diém va han ché cua giai phap:

e Uudiém

- Thu gom, loai trir dugc phan 16n ngudn 6
nhiém tir nude thai d6 vao hd Tinh Tam

- Cai thién v€ sinh mdi trudng va my quan
xung quanh b ho.

e Han ché

- Céc chat 6 nhiém trong nudc thai khong
dugc xtr 1y, chi chuyén diém tiép nhan tir hd Tinh
Téam ra séng Ngu Ha.

- L4 bién phap chi can thiép bén ngoai ho,
khong c6 tac dung ddi véi cac ngudn gay 6 nhiém
bén trong ho.

- M4t mot phan nudc bd cip cho hd do
chuyén hudng tiép nhan nudc di noi khéc.

- Tén chi phi dau tu: gdbm chi phi du tu lap
dit duong cong thu gom doc theo cac bo hd, giéng
tach dong, hé ga thu nude chay tran va chi phi lip
dat duong cong chinh doc theo dwdng Pinh Tién
Hoang dan nudc ra séng Ngu Ha. Tong chi phi
wde tinh khoang 700 triéu dong.

4.1.2 Cai tao bo hd

Dé giai quyét va ngan chan tai dién tinh trang
sat 16 bo, boi 1ap, 1an chiém dién tich 10ng ho ciing
nhu tinh trang thai rac bira bai xudng 1ong ho, can
phai thuc hién viée cai tao bo hd.

V6i dic thi riéng vé kién triic canh quan va
tinh chat di san van héa lich st, viéc cai tao bd hd
Tinh T4m can cha ¥ khéi phuc canh quan nguyén
thity cia hd. Toan bo khuén vién hd xua kia duoc
bao boi hé théng bd thanh bang gach cao qua dau
ngudi dé ngdn cach véi bén ngoai. Do do, giai
phap nay dé xuit xdy dung lai hé théng tuong dic
bang gach bao quanh chu vi hd véi chiéu cao 1,4m.
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Bén canh d6, can gia c6 thém mai nghiéng bd hod
bang giai phap trong mot s6 loai hoa co dé giir dét
va tao vé dep tu nhién cho bo ho, chan bd hd sip
thém mot sb da séng hodc da hoc dé giam sat 10 va
han ché thuc vat moc xam lan vao 1ong ho.
4.1.3 Xir 1y, loai bé cac tac nhin giy 6 nhiém
bén trong long ho

C4c tac nhan gay 6 nhidm bén trong long hd
bao gdm: bun bén tich ty 1au nam dudi day hd, su
tap trung khéi lwong 16n sinh khéi thiy sinh, sur tn
tic dong chay, luu thong nude kém va suy giam
kha nang 1am sach ciia hd.

Xt ly bun day

Luong bun tich tu ¢ day lau nim d4 dan dén
nhiéu tic dong tiéu cuc nhu: giam dang ké do sau
chira nude ciia hd, 6 nhiém tir quéa trinh phéng
thich chat ban tir bun tré lai nuéc (dic biét 1a
photpho gy thém é&p lyc pha dudng nude hd), 1am
nudce thdi, ban d& sinh ra tinh trang thiéu oxy, pH
thép hodc sinh ra khi doc c6 hai cho tdm c4, han
ché khoang hoa cia chit hitu co, hap thy nhiéu
jon,....Do dé, lwong bun nay can dugc xur 1y dé
giam cac tac dong tiéu cuc déi véi chat lwong nude
va thiy sinh vat trong ho.

C6 thé xtr Iy bun bang nhiing giai phap khac
nhau nhu:

- Giai phap 1 : Rat nudc va phoi day hd

- Giai phép 2 : Nao vét bun day hd dwa di xr
Iy & noi khac

- Giai phap 3 : Ap dung ché phdm vi sinh
phén huy bun trong nude

Tuy nhién, d6i v6i ho Tinh Tam, lwong bin
tich tu rat 16n, dic biét & phan hod phia Nam, hdu
nhu chi con 13 bdi can. Vi vay, giai phap ding ché
pham vi sinh s& khong dat tiéu chi vé kinh té, doi
hoi mot lugng 16n ché pham vi sinh. Trong khi do,
hiéu qua phéan hity bun bang ché pham vi sinh con
phu thudc nhiéu vao dic diém bun day ho, cac didu
kién thich nghi ctia vi sinh vat,..do d6 c6 thé khéng
loai trir dugc phan 16n bun trong hd Tinh Tam.

Giai phap nao vét bun c6 thé ap dung ddi véi
phan hd phia Nam. Giai phap nay truc tiép loai bo
mot khéi lwong 16n bun day 6 nhidm ra khoi hd,
nhanh chéng thiét 1ap duoc do sau can thiét cia hd
va loai bo phan 16n cac chéat 6 giy 6 nhiém nudc
tur bun day.

Giai phap rat nude va phoi day ho thyc chat
1a phuong phép phan hily bin tai chd dwa vao hé
vi sinh ¢6 san trong nudc va bun ddy. Rat nude sé
tao diéu kién cho day hd tiép xuc véi luong buc xa
mit troi va luong oxy trong khi quyén nhiéu hon,
s& gitip buin co rit giam d6 4m va duoc khoang hoa
c4c chat 6 nhiém. Giai phap ndy ré tién, d& thuc
hién lai c6 thé mang lai hiéu qua cai thién chat
lugng nude kha tét trong khoang thoi gian 5- 10
nim (nhu dbi véi trudng hop hd Lake Kraenepoel
& Bi [10], hay ho Lake Trafford & M§). Giai phap
nay c6 thé ap dung ddi véi phan hd Tinh TAm phia
Bic vi d6 sau nudc trong 10ng hd phia Bic kha
ddng déu va 16n hon hd phia Nam (d6 sau trung
binh phén hd phia Nam 1a 0,41m, phﬁn hd phia
Béc 0,55m); chat luong nude hd phia Bic tét hon
hd phia Nam, hd phia Bic nhan it thai lugng truc
tiép hon hd phia Nam.

4.1.4 Cai thién chét lwong nwéc biang cic bién
phép thiy sinh

Giai phap can thiép sinh hoc

Theo nghién ctru & cac nude vung 6n doi, tinh
trang dinh dudng trong nudc hd cé thé kiém soat
bang giai phap can thiép chudi thirc an ciia hé thity
sinh trong hd [9]. Su sut giam ty 18 giita dong vat
phu du va thuc vat phlu du tao ra nguy co phu
dudng trong nudc hd. Tir d6, giai phap dugc cac
nha khoa hoc duara 12 : loai bo ra khoi hd 75- 80%
cac loai ca an phiéu sinh vat phu du va sinh vat day
trong thoi ky kéo dai 1- 2 nim nhim can bang
chudi thirc an, tranh nguy co pha dudng nudc do
su du thira sinh khéi thyc vat pho du.

Sau khi thyc hién xur 1y bun day ho bang cac
giai phap nao vét loai bo bun hodc rat nude phoi
day ho gitup bun khoang hoa va co rut, do sdu nudc
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hd dugc tang 18n. Trong hd Tinh Tam c6 thé phat
trién nhiing loai c4 chii yéu an thuc vat phi du va
phan b chinh ¢ tAng giita va ting trén. Han ché
nhitng loai c4 wa sdng & day hd va nhimg loai ca
an dong vat phiéu sinh nhu ca chép. Cu thé nén
phét trién mot s loai c4 nhu ca mé tring, c4 trim
co, ....

Hdp thu chat 6 nhiém bang thiec vt thiy sinh

Két hop tréng cac loai thyc vat thuy sinh bam
ré vao bun (sen, stng, thuy tric, bd bd) dé hap thu
bot chét dinh dudng trong bun va thyc vat ndi nhu
rau mudng dé hip thu chit dinh dudng trong nude.
Cac loai sen, sung, thay triic, bd bd déu 1a nhimg
loai c6 hoa, g6p phan 1am dep thém canh quan ho.
Can chu trong phat trién cay Sen vi loai hoa nay
d4 gan lién v6i dia danh hd Tinh Tam. Mit khac,
trong rau mudng thanh cac bé thuy sinh ¢6 thé giup
loai bo mét s6 chét dinh dudng trong nudce hd, gop
phan tao thu nhap va nguén cung cip rau xanh cho
ngudi dan dia phwong dong thoi dam bao canh
quan hd. Téc do loai N, P thong qua thu hoach rau
muébng tuong tmg 1a 0,53 g/mZngay va 0,053
g/m?.ngay [1]. Néu trong rau mudng trong pham
Vi 5m tir bo tro ra thi dién tich rau muéng tuong
ung khoang 4000 - 5000 m? va kha ning loai trir
N, P twong tng 1a 4,7 kg/ngay va 0,47 kg/ngay.

Kiém sodt mdt dé va thu hoach sinh khoi

Sinh khéi trong hd can dugc kiém soat mat
d6 va thu hoach kip thoi tudn theo chu ky sinh
truong phat trién ctia mdi loai dé tranh tinh trang
sinh khéi chét gay 6 nhidm nudc hd. Chang han,
mat d6 nuoi ca thong thudng tir 1,5- 2 con/m?; mat
do trong sen 2m x 2m/cdy; mat do trong rau
muébng c6 thé bién dong tir 20.000 - 150.000
chdi/1000 m?,...

Vi mot sb loai phat trién bung nd nhanh vé
s6 lugng nhu luc binh, tao can phai co ké hoach
loai bo thuong xuyén. Sy phat trién nhanh vé sé
lugng cia cac loai béo va lyc binh thuong gay ra
nhiéu anh huong tiéu cuc:

- Ngan chin 4nh sang mit trdi roi xudng bén

du6i mat nude, didu ndy 1am anh huong dén cac
sinh vat thay sinh séng bén dudi can 4nh sang.

- Tiéu thy manh ngudn oxy trong nudc, 1am
thiéu hut nguon dudng khi cho cac sinh vat khac.

- Hut nude khién hd kho can, 90% ciu tao cta
cay luc binh la nuée.

Luc binh, ¢6 dai ¢6 thé dugc tién hanh loai bo
bang phuong phap thu cong: huy dong nhimng
chiéc thuyén nho vét cac sinh khéi rong beo, luc
binh tréi ndi ra khoi hd. Xéc nhiing sinh khbi nay
c6 thé dugc sir dung cho cac muc dich  phan, 1am
thirc an cho lon, 1am gidy, ...

e Uu diém phuong an:

- Loai bo sinh khdi cac thuc vat ndi & 16n
nhu luc binh, rong, béo.. C6 thé sir dung duoc st
ngudi thay cho may méc, it ton kinh phi ;

- GOp phan lam dep canh quan ctia hd ;

- Gitp lvu thong dong chay va ting cudng
anh sang cho ting nude bén dudi, loai bo nhimng
xé&c chét thuc vat ndi s& gop phan giam tai luong
hitu co va dinh dudng trong nudc ho.

e Nhuoc diém phuong an :

- V6t sinh khéi thu cong s& khong loai bo
duoc sinh khdi tao;

- Luc binh va rong béo ciing déng vai trd nhat
dinh trong 1am sach nu6c vi ching héap thu cac
chat dinh dudng, ré ctia chiing 14 noi dinh bam ctia
c4c loai vi khuan phan huy cac chat 6 nhiém trong
nude. Viée loai bo cac sinh khéi con séng 1am mat
di mot ‘bd may’ 1am sach nuée.

- Luc binh sinh san rt nhanh, tir 1 c4 thé c6
thé san sinh ra 1000 c thé méi chi trong vong 2
thang (Tran Ngoc Nam, 2009), do d6 phai tén
nhiéu cong thu gom va xu 1y luc binh.

5. KET LUAN VA KIEN NGHI

Ho Tinh Tam hién nay khong con la mot danh
lam thing canh ximg tdm qudc gia va thé gisi da
c6ng nhan. Hién trang xudng cip nghiém trong vé
canh quan méi truong hd dang & mirc bao dong.
Nude ho bi pht dudng ning va 6 nhiém rd rét doi
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v6i cac thong s6 hiru co, dinh dudng,
Coliform,..Tinh trang can hoa 1ong hd, sat 1& bd,
tiép nhan cac loai rac thai, nudc thai mot cach
thiéu kiém soat trong thoi gian dai d& bién ho
thanh maot bai sinh lay, ¢o dai va luc binh bao phu
hau hét dién tich mat nudc, ... Dé cai thién va phuc
hdi canh quan méi trudng hd Tinh Tam, can kip
thoi thue hién cac bién phap loai bo tac nhan gay
6 nhidm bén ngoai ho: rac thai, nudc thai tir khu
vuc déan cu; két hop cling cac bién phap kiém soat
6 nhiém phat sinh tir bén trong 16ng hd tir tram tich
tich tu lau ndm, xéac sinh khéi luc binh, tao,...

Dé cac giai phap cai thién phuc hoi moi

truong canh quan hé Tinh Tam duge hién thuc
hoéa, co quan quan 1y ciing nhu chinh quyén thanh
phé can nhanh chong tién hanh lap ké hoach cai
tao hd va huy dong, phan bd ngudn kinh phi thich
hop.

Loi cam on: Dé tdi nay dwoc thuc hién bdng
kinh phi tai tro tir Chuong trinh Hé tro tai nang
trée “Vi An Ninh Tai Nguyén Nuwdc” cia Cong ty
TNHH Nha May Bia Viét Nam.

Fa CHUONGTRINH HO TR TAL NANG TRE
52 VIAN NINH TAI NGUYEN NUOC

Status of landscape and environment of

Tinh Tam lake

Inside Hue citadel

and

proposal of restoration solutions

e Nguyen Thi Cam Yen
e Tran Dang Bao Thuyen
e Nguyen Dang Hai

Institute of Resources and Environment — Hue University

ABSTRACT

Tinh Tam Lake is the largest lake inside
Hue Citadel and also an important landmark
in historical and cutural relics of Hue ancient
capital recognized by UNESCO. However,
now the lake is facing many negative impacts
such as receiving wastes of surrounding
residential areas and wastewater from
sewages, becoming heavily shallow caused
by sludge accumulation of so many years,
changing into  hypereutrophic  status,
degradation of landscape in the lake and in
islands of the lake, etc. These negative
impacts have lasted for many years. As a

result, Tinh Tam lake has lost inherent
landscape values and many environmental
issues have appeared such as decreasing
flow and drainage ability in flood season,
smelling bad, etc. With these challenges, the
paper reflected the current state of the lake in
an overview and proposed necessary
solutions aiming to eliminate the causes of
polution and landscape degradation of the
lake and to reestablish useful aquatic system
for improvement of purification ability of the
lake.

Key words: Tinh Tam lake, landscape, environment, restoration solutions
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