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NGHIEN CUU PANH GIA POC TINH MOT SO CHAT THAI PIEN HINH
TAI THANH PHO HO CHI MINH VA PE XUAT CAC BIEN PHAP
KIEM SOAT CHUNG

Do Hong Lan Chi
Vién Moi truong Tai nguyén, Dai hoc Qubc gia TPHCM

TOM TAT: Nghién citu nham muc dich ddnh gid budc ddu nguy co déi v6i méi truong
cia hai loai chdt thai dién hinh, bdng cdch dp dung cdc thie nghiém déc hoc va cdc phan tich
6 nhiém vi luong va dai lugng chon loc.

Chdt théi dién hinh thit nhdt la bai tha: bimn ham tw hogi va nha mdy lam phén 1. Tai
bai thai nay, bim ham tu hoai dugc san xudt thanh phdn 1 théng qua mot qua trinh khir nuéce
va lam giau carbon. S khir nudc duoc thyc hién bang cdch cho bim di qua cdc bé chira vdch
ddt ma tir ddy nudc ri sé di vao mét sé kénh nho va thai vao moi trudng. Méu ldy tir kénh nay
gdy déc doi voi D. magna. Ham lugng kim loai ndng trong cdc mau vuot tiéu chudn cho
phép. Qud trinh lam phdn u khong trai qua khodng héa lwgng bun da lam gidu chdt hitu co
bang V6 trdu, khong dii nhiét do dé phd hiy cdc mam bénh. Mot 56 dé xudt duge néu dé cai
tién qud trinh lam phdn 1, chdt lugng phén u va han ché nguy co cia nudc ri doi voi moi
truong; phan tich kim loai nang trong phan u dé kiém sodt chiing; nudc ri tir bai thai nay cdn
duoc Idp trung trong cdc hé sinh hoc dé xit 1y,

Chadt thai dién hinh thit hai la mede ri tir bai rdc Déng Thanh, noi tdp trung cdc loai
rac sinh hoat, cong nghiép va bénh vién cua thanh phé. Cdc mdu tir cdc ho chita nuée ri,
kénh dén nuéc ri va kénh thai ra ngudn tiép nhdn déu gdy déc doi véi sinh vt thi nghiém (D.
magna, C. cornuta va V. fisheri). Ham luong kim logi nang khong cao lam va ammonia dugc
gid thiét nhw mét tdc nhan gdy déc chinh. Do vdy, cdc nghzen civu tiép theo cdn duge thuce
hién cho logi chdt thai nay. Pdc tinh cao cila mau cong v6i lwgng I6n nudc ri tir bai rac lam
cho vdn dé xir Iy nude ri tro nén cdp bach. Cdc vdn dé vé chong thdm cho bai rdc ciing duoc
ban ludn, ké ca vé viéc cham soc sitc khde va an toan lao djng.

Tir khéa: chét thai dién hinh, danh gid ddc tinh

1. DPAT VAN PE

Thanh phé H6 Chi Minh ting trudng kinh té trong nhitng nam gin ddy, véi qué trinh
cong ngh1ep héa nhanh chéng, da anh huong dén chét luong moi trudmg theo nhiéu cach khac
nhau. O nhiém nuéc 1a van dé nghiém trong, nudc thai sinh hoat va cong nghiép thai vao hé
théng kénh rach. Dic biét, tdc dong dén mai trudng cua khoang 30 000 cong nghiép nho va
vira, khoang 800 nha may ldn duge xem nhu cac diém 6 nhiém ngay cang nghiém trong.

Muc dich cua nghién ctru nay la dénh gia kha néng gdy doc 1én hé sinh thai cua hai loai
~ chét thai dién hinh trong thanh phd va dé xudt cac bién phép kiém soét ching. Piém c6 chét
thai dlen hinh thi nhéat 1a khu vuc 1am phanu chit thai him tu hoai, diém thir hai 14 bai chon
lap chét thai rdn cua thanh phd. Ca hai diém 6 nhiém dugc chon trong nghién ctu déu 1a noi
tiép nhén tai luong 6 nhifm tuong dbi ning va co thé duoc xem nhu chiit thai dién hinh cia
thanh phé boi vi chiing 1a noi nhén va dur trit tit ca nhiing chét  nhigm khé ' phan hiy ma mét
khi khi dugc thi vao méi trudng, ca dudng di va ndng do cua ching co thé anh hudng va c6
kha nang giy nguy hiém d6i v&i hé sinh thdi nudec. Céc thi nghiém ddc hoc sinh théi
(ecotoxicology) c6 thé ap dung cho chét thai dién hinh dé danh gi phin trao déi sinh hoc
(bioavailability) ciia cac chét thai dién hinh. Ching déng vai trd quan trong trong viéc dénh
gia va du béo tac dong cia cac chat 6 nhiém dbi v6i méi truomg (Forbes et Forbes, 1994) boi
vi cdc thi nghiém nay cho phép nghnen ctru sy dap Ung (responses) cua cac hé thong sinh hoc
(té bao, sinh vat, hé sinh thai) dbi voi céc chét 6 nhlem (Calow 1993).

Dé biét dugc dac trung ctia céc loai chét thai dién hinh nay, nhém nghién ctru tién hanh
phan tich cac thong sé héa ly va kim loai ning.
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Bun cta ham tu hoai khong nhimng tiép nhén chét thai sinh hoat ma con tr nhitng hoat
dong khéc trong thanh phd , vi thé kim loai ndng ciing c6 thé duoc tim thy.
Bai chon I4p chét thai rin xem nhir didm cuéi ctia chui chét thai, nhu vdy khé ning tim thiy
kim loai nang 1a cao boi vi ching phan 4nh thanh phin cua bai thai, trong trudng hop nay tir
ca chét thai sinh hoat va cong nghiép ciing nhu y té.

2. PHUONG PHAP
2.1 Sinh vat thi nghiém

Daphnia magna: D. magna Strauss dong 1829 dugc cung cép tir EPFL, Thuy S7 va
dang nudi ciy trong moi truong M4 tai phong thi nghiém BPdc Hoc Sinh Théi — Vién Tai
Nguyén va Mbi Truong (IER) thuéc Dai Hoc Quéc Gia TP. H Chi Minh va tai DGR —
GECOS, Ecotoxicology, EPFL. .

Ceriodaphnia cornuta: C. cornuta dugc phan 1ap nim 1998 va nudi cdy trong méi
truomg M4+ tai phong thi nghiém Ddc Hoc Sinh Thai — Vién Tai Nguyén va M6i Truong
(IER) thudc Pai Hoc Quéc Gia TP. HS Chi Minh va tai phong thi nghiém DGR - GECOS,
Ecotoxicology, Dai hoc Bach khoa Lién bang Lausanne, EPFL. '

Vibrio fischeri: La vi khuan bién c6 dd phat quang cao khi bi anh huéng dén qua trinh
sdng do phat quang cta vi khuan nay kém di. Dua vao dic diém nay, nguoi ta do phat quang
dung phét quang - su dp g cua vi khudn (Vibrio fischeri) khi tiép xtc véi héa chét dé danh
gid ddc tinh. Trong nghién ciru nay ching t6i sir dung ché phim vi khuan dong khé cua Azur
Environmental, USA, dé do ddc tinh ctia nuée thai trén hé théng kénh rach tai Tp. HCM.

2.2 LAy mAu bii thii ban him tw hoai
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Hinh 1: So do bai thai bun va cdc diém lay miu

Mau B va E duoc liy & muong nho chira chit théi long chay tir bé chira thir nhit, Mju
B duoc ldy ¢ diu muong va miu E ldy & khoang céc khoang 20 m tiép theo noi nude thai
chay vao cic khu vuc 1an c4n. Miu nay s& dai dién nuée di vao moi trudng xung quanh. Mau
C dai dién chét luong nuéc trong thoi gian chey khé ciia bé chira. Miu D ly & phia bén kia
duong dbi dién véi bai thai noi bé chira thir nhét hoat dong — cac xe tai nho dé bin him tur
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hoai, va nudc thai tich tu thanh mét hd nho va 6 mot s6 thyuc vat. Boi vi chit phan ham tu
hoai kha long, c6 thé mét phan nudc thai s& ngim vao hé nay. Ngoai ra nuéc thai ciing duoc
quan sat thay & khép noi trong va ngoai khu vuc nghién clru. Mau P dugc lay & bé nudc cla
mdt ho dan gan bii thai. Ngudi dan sir dung nude giéng khoan sau 30 m & khu vurc nay.

2.3 Lay miu bii ric Dong Thanh

Hinh 2: Bin db liy miu & bii ric Péng Thanh

Céc mAu dugc lay & béi réc Dong Thanh ¢6 3 loai. Cac mau 1, 2, 3, 4 duoc lay & cac hd
nuée i voi ¥ dinh xem xét néu c6 cac thanh phan khac nhau trong céc ho Nuéc & nhiing hd
nay c6 mau ndu dam. Khi di doc theo hé s6 7, nhém nghién ciu c6 ngui thiy mui ammonia.
Trong khi thao ludn véi cac cong nhéin, nhém nghlen clru duge biét nude ri tir hd 8a duoc thai
truc tiép vao kénh. Mot mau tr kénh khéc (mAu 5) ndm & cudi con dudng dan dén ho 8B xem
nhu kénh tiép nhan. Mot miu nita dugc 14y & kénh nuéc ri (méu 6) dé dénh gid dac trung cua

“nude ri twoi”. Miu ndy c¢6 mii ning, khéng chi mii ammonia ma con l4n 16n nhimg
mui khac.

3. KET QUA VA THAO LUAN
3.1 Bin ham tw hoai va phin i

Két qua phén tich héa ly va _kim loai ning céc mAu ban him tu hoai va phan u duogc
trinh bay trong bang 1 va 2. Cac mAu ¢6 dic trung rt khac nhau do lay mAu tir céc diém khac
nhau. Mu B dugc ly tir dau kénh, noi c6 nuéc tham ra tir bé thir nhit. MAu nay c6 mau nau
va nhjéu chit lo limg, ham luong COD va BOD rét cao (COD=33. 841 mg/l va BOD 5.200
mg/l). D§ dan dién (21 mS/cm) ctia miu nay cao nhét trong s6 cac mau phan tich véi ham
lwong chét rin vé co hoa tan cao dang ion nhu céc chloride, nitrate, sulphate va phosphate va
céc cations nhu sodium hoéc magnesmm Ti s6 BOD/COD cho thdy kha ning phan huy sinh
~ hoc kém (BOD/COD=0.15) so véi nuée thai sinh hoat (BOD/COD=0.7). Mau E ciing c6
COD cao (COD=1955 mg/l), nhung thip hon mau B (COD=5200 mg/l), mau nay c6 cac chét
lo limg ma ching c6 thé ling dong doc theo kénh. Mit khac, ti s6 BOD/COD tuwong dbi
ddng nhét.

Béng 1: phén tich héa Iy bai thai ban him ty hoai

[RE o] B D E P
| Kénnbén Bit ddu H& phia Cudi
s canh kénh 1 s:u kénh i
pH 67 =75 8.0 6.3 71
D6 din dien | mSicm 1.40 2100 0.59 2.56 0.24
COD mg O 294 33541 a1 1855 0
BOD mg O/ 56 5200 33 312 v]
BODICOD 0.19 015 0.46 0.16
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Mau C va D ¢6 COD va BOD giam, ching & khoang céch xa hon tinh tir bé chira diu
tién. Mau C it duc hon mAu B va E. Cac két qua & mau D cho thiy chit luong twong duong
vGi nude ngot vi ching khong bi anh hudng boi bai thai bun him ty hoai valam phén u (BOD
<4 mg 02/I (OEaux, 1998). Méau nudc 1y tir hd nim phia sau bii thai ¢6 ham lugng BOD
cao (BOD=38 mg 02/1). pH cuia c4c mau phén tich dao dong khong nhiéu.

Bang 2: phén tich kim loai niing bai thai bin him tu hoai
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Két qua thir doc tinh (bang 3) cdc mAu tir bai thai bun phan hdm tu hoai tuong dbi dong
nhit & c4c mau C (doc theo kénh), miu B (diu kénh) va miu E (cudi kénh), véi EC50 dao
dong 30-35%. Két quéa nay cho the’iy ham luong kim loai nang (bang 2) dic biét trong mau B
khong gy dép tng trén Daphnia magna. Cac tai liéu khéc (Bronchi, 1997) cho thiy ham
luong kim loai nang, thi du déng, dao dong tir 0.06 dén 0.5 mg CuSO4*5H20/1 c6 EC50
khoang 0.093 sau 48 gi¢. Ham lugng dong trong cac mau C, B, E déu vuot EC50 wéc lugng
ddi véi cac dung dich dong nhung gid tri EC50 trong két qua doc tinh lai cao hon, ¢6 thé giai
thich do kim loai nang hap phu véo trong céc chit hiru co lo limg. Do cac miu déu c6 ham
lugng céc chét lo limg cao, chung dugc ly tdm trude khi lam thir nghiém doc tinh dé loai bo
céc chdt lo limg. Do véy c6 thé gia thiét cac kim loai hép phu vao trong chét hitu co dé giai
thich cho trudmg hop riéng cac gia tri ndng do thdp anh hudng sinh vét thi nghiém.

Bing 3: két qua thir dgc tinh bai thai bin hAm ty hoai

C B D E P
o Ké:::n:én B3t diu kénl 1 Hﬁs ::l'a :::1 -
g‘:ﬁ"}’""" s Eﬂf% , 35 34 =100 3 | =100
il 3 33 »100 27 | =100

Pé xuit bién phap kiém soat bai thdi bun hﬁm, tu hoai ‘
Chuong trinh kiém so4t doi v6i bai thai ndy c6 thé tép trung vao cac phuong 4n sau day:
1. Giam thiéu tai luong & nhiém cao ctia nude ri tir bun khi dua vao moi trudng.

2. Ap dung quy trinh lam phan @ hop 1.

3. Giam thiéu viéc cdng nhan tiép xuc truc tiép v6i bun.

Cu thé nhuﬁsau:

1. D€ gidm thiéu tai luong & nhiém cao (BOD, COD) dua vao mdi trudng, trude tién
nude ri phai duoc tdp trung vao mdt di€m. Nhu viy ngudi ta phai thiét ké lai cac kénh thai
nudc ri. Mot khi nuéc ri da duoc tép trung vao mdt chd, cac phuong an xir ly phai duoc thuc
hién. Cach don gian dé giam thiéu BOD tir nuée ri, ma khéng can chi phi cao, bién phap phurc
tap, la xir ly bang ho sinh hoc. Céc hé nay c6 thé sau hodc nong tuy theo tai luvong hitu co cla
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nugc ri: sy phan hay co thé 1a ky khi (tai luong 6 nhiém cao) hogc hiéu khi (tai luong & nhiém
thap). Phuong 4n nay cin dugc xem xét bai vi ¢6 thé con du dién tich dé thiét ké cac hd sinh
hoc nhu trén. Viéc thiét ké lai cac kénh thai nudc ri va ho sinh hoc can duge thuc hién dé gioi
han viéc thdm thau nude ri vao dét.

2. Lam phén u 1a qua trinh quan trong dé 4n dinh bun him tu hoai. Chi ¢6 4p dung quy
trinh 1am phén 0 hgp ly méi cho ra san pham phén 1 an toan, khong c6 mam bénh. Néu viéc
khir nude ctia bun va Jam giau thém cac chit hitu co cho bun (ham lugng carbon cao) tuong
ung voi viée chudn bi t6t cac co chét thi <6 thé dam bao chét lugng phén u. Quy trinh hién
nay cua viéc lam phan u tir bai thai nay van chua hop ly lam trong d6 qua trinh én dinh hiéu
khi 1a cha yéu, bén canh bd sung cac chét hiu co tir vo trdu va vo dau phong. Ngoai ra, viéc
loai bd méam bénh tir bun hdm tu hoai 1a thong sb rit quan trong. Céc thong sd nhu thong khi,
dd 4m, nhiét d9 ciing dugc xem 1a cac thong sb chinh dé kiém soat qué trinh. Phuong phap
ctiia UNEP la don gian va c6 thé duge dé nghi (UNEP, 2000). Nhu da d2 cap viéc 1am phan 0
1a mot trong nhitng phuong phap tbt d& 6n dinh bun ham tu hoai. P& bao dam chat lugng phan
4, thanh phan bun tai bai thai cin phai dugc kiém soat. Phan @ chi ¢6 thé duoc lam tir bun cua
céc hdm tu hoai gia dinh, dé chic chin chung c6 tai luong hitu co thap. Néu phén 0 dugc ban
cho cdc nha vuon tu nhén, tai lugng 6 nhiém cao ¢co thé anh hudng truc tlep sic khoe con
ngudi, dac biét la cac loai cay cho cu. Mit khéc, néu phén 1 bén cho mong dong, ching phai
duoc sir dung & liéu lugng nho vi s& cho téc dong truc tiép vao dat va gian tiép 1én suc khoe
con nguoi.

3. Cong nhén lam viéc véi bun can duge chim séc vi ho c6 nguy co cao tiép xic véi vi
khuan phén gy bénh (Coliform, Salmonella). Cong nhan can dugc trang bi ung, gang, va
quan 40 bao ho dung tiéu chuan. Viéc tiép xuc truc tiép da v6i bun phai duoc han ché dén
mtc t6i da. Khi bi thwong phai chi y cham s6c can than dé khong bi nhiém tring. Cac khoa
hudn luyén de nang cao nhén thirc clia cong nhan vé cic nguy co nghé nghiép cu thé khi tiép
Xuc voi bun can phai dugc thyc hién.

4. Chét luong nudc giéng bom sir dung cho cic hd gia dinh xung quanh bi thai bun
hidm tu hoai cAn duoc kidm soat. Trong cic chi tiéu kiém tra, chu ¥ khéng bo qua chi tiéu
“coliform phan” dé danh gia duoc tac dong cla bai thai nay dbi véi chét lwong nuée ngim.

3.2 Bii rac Dong Thanh

Két qua phan tich héa ly va kim loai ning cac mAu bai rdc Déng Thanh du'crc cho trong
bang 4 va 5. Phén tich kim loai ndng déi voi céc méu trong hd nudc ri cho thay mau 1 c6 ham
lugng kim loai tuong dbi cao so véi cac miu khéc, ngoai trr nguyén t6 chrom va thuy
ngan. Trong mau S cling xdc dinh c6 chrom, chi va keém. Méu 6 tir kénh nude ri ¢6 ham lugng
kim loai ning cao hon trong hd 7. Céc gia tri ham luong kim loal niang dugce so sanh vaéi tiéu
chudn Thuy sy ddi véi cac vi tri 6 nhlem dlen hinh (031tes) Néu ham luong tim thay cao hon
tiéu chuan, cac vi tri 6 nhidm nhét thiét can dugc giam sat. Néu cao hon tiéu chuin 10 lan, vi
tri 6 nhi®m cdn duoc xir ly va phuc hoi (remediation).

Bang 4: phan tich héa ly bai rac Pong thanh

i a4 2 i
Mau 30 1 2 3 4 5 &
Kénh nude

Vi tri HE 7 Hé 6a HE 8a Ho 8¢ Kénh i

pH 7.8 8.3 79 8.7 5.8 7.6
D6 din dién (mSicm) 18.5 12.56 15.2 1.9 0.643 8.3
COD [mgOa/i] 2914 1227 2914 1150 33 13035
BOD [mgO2/1] 304 186 212 148 8.7 >9490
BOD/COD 0.10 0.15 007 0.13 0.26 >0.73
Ammonia NHs(mg/l) 1067 140 810 42 11 3172

#k¥ gid trj do duge clia mau pha lodng 3 lan
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Ham lugng chi tim thiy trong miu 1 cao hon tiéu chudn 3 14n, didu d6 chi rang bai ric phai
duoc quan tric, giam sat. Ham lugng chrém khéng so sanh duoc vi trong tiéu chuin chi néu
déi voi chrdm V. Ham luong kim loai nang trong mau kénh (mau 5) can duoc so sanh voi tiéu
chuén nuée miat va chung khong vuot tiéu chudn. Trong cac mau khong phat hién c6 kém.

Béng 5: kim loai ning bdi rdc Pong Thanh

Mau Osites Oeaux
J L 2 | 3 | 4 | s 8
HE7 | Ho6a | HEga | ME6c | kean | MOU fSIRen

nude i | phét hién
mgfl mgi mgft mg/l mgh mgfl mgil mgft mgd

Cd n.d n.d n.d n.d n.d n.d 0.0005 0.005 0.1
Cr 0.193 0.140 | 0284 | 0071 0.003 0.267 0.005 002 2 ({total)
Cromdl Cr

Cu 0026 § 0008 | 0.005 | 0.018 nd 0.048 0.002 1.5 0.5

i 0273 0224 | 0248 | 0171 nd 0.631 0.004 0.7 2

Pb 0.087 | 0.042 | 0076 | 0.026 | 0008 0.105 0.01 0.05 0.5

Zn 0328 § 0077 | 0.0% | 0074 | 0.030 0.697 0.0005 5 2

ugh fuoh fugh fugh [ugh Tugh pott | uoh
Hg 0.0003 § 0.0003 } 0.0001 § 0.0003 | 0.0004 = 1 e

- Osites, luat Thuy ST dbi voi chat thai dién hinh, chi gi4 tri ndng d6 giéi han cho kim loai ning trong
nuadc ri.
- Ocaux, luat Thyy ST ddi véi nude mit, chi gia tri duge phép thai ra méi truong (Phy luc 7)

Két qua phén tich doc tinh dwoc trinh bay trong bang 6 va 7. Poc cap tinh dugc tim .
thay ddi véi ca hai vi gldp xdc thi nghiém, D. magna va C.cornuta. EC50 cla D. magna tix
mau 3 dao dong tlr 5% dén 10%. Thir nghiém “ screening” cho thiy tit ca cac mAu déu bi anh
huéng 100% & céc ndng do6 16n hon 10%.

Bang 6: djc tinh nwée thai bii ric Pong thanh ddi véi vi giap xdc

My s§ 1 2 3 4 5 8

HE 7 Hé 6a HE 8a Hi 6c | Kénh | Kénh nude r
EC 50 EC EC EC
o0 | sy | ECHM | ey | soqen | EC 0%

ivmagna (2amy] ® 48 240 | "5 | 284(n | 700 32

D magna  (agh)| % 43 240 | *E0% | 2a5¢) | 47 31

O cornnta (2ah) ] % 21 14.2 a5 133(C)] 455 1.5«

O cornuio (48h) | % 19 13.0 31 : <5 1.5«

(*) : Mau 4 c6 pH duoc chinh dén 8

Béng 7: djc tinh nwée thai bii rac Pong thanh ddi véi vi khuin

..... P e
Mau 1 2 3 4 5 8 (a} 6 (b) 6 (c)
Smin % 38.1 649 487 509 | nd 49 59 45
15min | % 37.8 66.5 49.2 67.6 nd 33 36 39
0 min | W 34.8 57.7 454 688 nd 33 3.7 44
Chinh mau

Smin | 133 29.4 21.1 320 32 28
15 min % | 109 27.9 16.0 36.4 24 28
30 min %! 118 27.2 14.1 313 24 3.1

(a) Mau 6 pha lodng véi 2% NaCl
(b) MAu 6 pha lodng v6i nude cét
(c) Mau 6 pha loc (0.45 mm)
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Trong s6 6 méu, ¢6 4 miu duge ldy tir c4c hd chira nuéc i, 1 maL lay tir kénh va 1 mu
tlr kénh. Pé ude tinh doc tinh déi v6i hé sinh théi, can phai xem xét néng d6 EC50 nhay cam
nhét trong céc thir nghiém ddc hoc duge thuc hién (OFEFP, 1999). Trong truong hop nay
EC50 nhay cam nhat cua D. magna, C. cornuta va V fisheri s& duoc xem xét dé xéc dinh déc
tinh sinh thai ciia mau méi truong. Mau nude ri trong kénh (sb 6) cho thdy doc tinh cao nhat
ciing nhu cdc ham lugng chit & nhlem phan tich duoe. Mot diém kha khac thuong cia méu
nay la d so BOD/COD tuong d6i cao (BOD/COD=0. 7) so vai cac mau khéc (BOD/COD
<0.25). Két qua nay cho thay kha nang phan hiy sinh hoc cao cia mau. Mau nudc ri nay chay
ra tir u rac thir 2, y nay nhé hon nhleu s0 v6i céc u khac. Vi nude ri ¢6 ham luong chét rén lo
limg cao, nén c6 thé day 1a yéu 5 din dén két qua BOD cao. Mau 6 cho két qua ddc tinh cao
trén ¢ ba sinh vét thi nghiém, trong dé sinh vat nhay cam nhat 14 C.cornuta véi EC50 thép
hon 1.5%. Boc tinh phan tich dugc c6 thé mét phan tir kim loai nang, nhung tic dong chung
trén toan mau khong phai hoan toan do kim loai nang, dc biét mau c6 nhiéu chét ran lo ling
ma kim loai nang c6 thé hap thu vao. Hon nita ham luong kim loai nang phan tich dugc tir cac
mau khong cao ldm. Mui cta nuoe ri rdt nang chi ra ¢6 céc chit 6 nhidm hitu co khac trong
maiu. Ammonia do dugc trén miu 4 di ly tdm cho thdy ham lugng ammonia rdt cao
(>3000mg/l). Pdi véi NH3 + NH4, EC10 trén D. magna duge wéc lugng 1a 50 mg/l & pH 7.5
- 8 (OFEFP, 1995).

Péi v6i méu 6, tai nong do pha lodng 3% tuong ung véi EC50, tir day c6 thé ngoai suy
ham luong ammonia c6 thé vuot 90 mg/l. Thong so nay giai thich mot phéan doc tinh cap cua
mau déi v6i sinh vat. Su anh-hudng cua thong s6 ammonia cé thé duge xem xét dé lam cdc thi
nghiém tiép theo. Trong bang xép hang doc tinh (OFEFP, 1999) cho phép xép mau 6 tuong
ung voi doc tinh cao dén rat cao.

Céc mAu 1 va 3 ¢6 céc dic trung héa — Iy twong ddi giéng nhau. Ca hai déu c¢6 pH kiém
nhe, dd dan dién cao, gi4 trj COD 2914 mg/l va BOD dao ddng 200-300 mg/l. Ham lugng
BOD khéng cao lam ctia nudc ri twong (g véi rac sinh hoat binh thudng. Ham luong dong
va k&m chénh l€ch trong khi nickel va chi tuong déi ngang nhau.

Mau tir hd 7 (mu 1) va hd 8a (miu 3) cho thdy rat doc dbi voi sinh vat. C. cornuta la
sinh vat thi nghiém nhay cdm hon céc sinh vét khac. Pdc tinh trong céc miu nay c6 thé mot
phan do ammonia, ma mui dugc nhan biét r& doc theo hd 7. Ket qua do dac ammonia cho
thay ham luong 1067mg/l dbi v&i mu 1 va 610 mg/l dbi véi mau 3. Véi ham luong ammonia
trong mau 1 nhu trén, va gla tri EC50 quan sat dugc khi pha loéng c6 thé xap xi 50mg/l NH3,
tuong ung voi EC10 dbi voi D. magna. Két qua doc tinh trén Microtox ddi v6i vi khuén cho
két qua doc it hon. MAu 1 va 3 c6 thé duoc xép vao loai déc tinh 5, tuong duong mic doc
tinh cao.

Mau 2 va 4 c6 ddc trung turong d6i gibng nhau (BOD, COD, d6 dan di¢n). COD c6
nong dd it hon mét nira so voi mau 1 va 3, ham luogng kim loai néng ciing it hon. Ciing cén
chi y ring tai hd 6a va 6c, noi miu 2 va 4 duoc liy chua day tran nuéc ri. Didu nay c6 nghia
1a nude ri duge tich chira trong hé 7 va sau d6 bom vao céc hd khéac. Do vay, “nudc ri tuoi”
dudng nhu khong duge bd sung vao cic hd nay trong tudn 1& truéc khi liy mAu. Piéu ndy
cling co the giai thich cho hién twong phén huy ky khi & day hd va kha nang phan huy hiéu
khi cia phan trén mat hd cta nudc ri. V& doc tinh déi véi hé sinh thai, mAu 2 va mau 4 c6 thé
duge xep vao loai ddc tinh cao.

Mau 5 (ldy tir kénh) c6 ham hrorng COD va BOD binh thudng neu so sanh véi tiéu
chuin chit lugng cua nudc mit. Cac gid tri nay con nim dudi tidu chuan mai trudng Viét
Nam (TCVN 5942-1995). M4u nay cho ddc tinh cip d01 véi D. magna & nong do 70% sau 24
gidr va 47% sau 48 gio. Pbi voi C. cornuta, ddc tinh cép 12 45% sau 24 gio.

Bang 8 Bang xep hang doc tinh cdc miu Bong Thanh
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Thu nghiém trén Microtox khéng cho két qua doc tinh voi vi khuén V., fischeri. Doc
tinh ctia nudc ri mau 5 c6 thé dugc xép vao loai 2, ¢6 nghia 1a doc tinh nhe, méc du so sénh
voi cac thong s6 khac thi ching ¢ dic trung cua nudc mat. Neu kénh tiép nhan dwoc xem 1a
ngudn tiép nhan nudc ri ¢6 ddc tinh loai 2, thi nude ri 1a ngudn thai ¢6 kha nang gly doc dbi
véi hé sinh thai twong dbi cao (OFEFP, 1999)”. Péc tinh phén tich dugc trong mau kénh cho
thdy nudc ri co kha néng gdy tac dong hé sinh thai ngudn nude mat tiép nhan. Doc tinh phat
hién duge & mau 5 gdy quan ngai, bdi vi ddy 1a ddc tinh tir cic mau nude ri chay vao kénh,
bat dau tir ho 8a va chay vao rach Tra

991 véi béi rdc Dong Thanh, tAt ca cac mau duoc xép vao “doc tinh cao” trir mau nude
kénh. D& cé céi nhin téng quat vé tac ddng ctia nude ri dbi véi méi trudmg, cn thuc hién
thém céc phén tich miu méi trudng cac kénh ndi véi rach Tra. Cac phén tich nay can dugc
thwe hién quanh nam dé uée luong duge tac dong ddi véi mai truedmg vao mua kho va mua
mua. Cac két qua cho théy mAu nuée ri cho két qua ddc tinh rt cao dbi véi sinh vat. Trong
khi thir nghiém mau 1 v6i C. cornuta, thi dy, sinh vat thi nghiém d bj chét chi sau 30 phut &

néng do 10%. Cac thir nghi€ém dc hoc cling cho thy tac déng 1én sinh vat thi nghiém trong
mdt khoang néng do rat hep.

Céc nghién ctru tiép theo va dinh huwéng

Nude ri cua bai rac co thé thay ddi thanh phin theo mua. Do vy, cac phan tich doc tinh
va thanh phan hoa hoc can dugc tlep tuc nghién ciu dé c6 téng quan tét hon. Cac dlem lay
mau va so lwong mAu phan tich cAn nhiéu hon. Cac thir nghiém doc hoc déi véi ngudn tiép
nhan nude ri can dugce thyce hién dinh ky trong nam dé theo dai bién ddng ddc tinh theo mua.
Do véy, quy trinh “Danh gid Xéc dinh Dgc tinh” (Toxicity Identification Evaluation (TIEs))
cin duoge thuc hién. Muc dich cta quy trinh nay la xac dinh céac dac trung, dinh tinh va xac
nhén céc thanh phin hoa hoc dic trung cé thé c6 kha nang gay ra doc tinh dbi véi sinh vat
(Soluvat et al., 2002). Céc thir nghiém ddc hoc duge thuc hién trén D. magna, C.cornuta
va V. fisheri.

Dua vao két qua thi nghiém, cac quan sat thuc té va céc thong tin c¢6 dugc, nhém
nghién ciru c6 mot s6 ghi nhén sau day:

- Luong nudce ri cia bai rac Pdng Thanh (3 30m’/ngay) 1a déng ké,

- Ntroc ri ctia béi rac gdy ddc tinh cao d6i v6i sinh vét,

- Nude ri ctia bii rac khéng duge xir Iy hiéu qua,

- Nuée i tich tu dudi day cia bai rac ¢é nguy co cao gdy 6 nhiém nuéc ngam,

- Coéng nhén lam viéc chua dugc trang bi du vé an toan lao ddng, cham séc sirc khoe.

Can nhéc céc ghi nhén trén, cic nghién ciru tiép theo cin tip trung vio viée xir Iy nuée
ri bii réc, giam thidu lugng nude ri trong céc hd ciing nhu giam thidu ap luc thiy tinh xubng
day bai rac. Tiép theo, cong nhan lam viéc trong béi réc cAn dugc bao vé dé tranh cc nguy co
cho sirc khoe ciia ho, can dugc trang bi phuong tién bao hd lao dong dung quy cach dé dam
bao diéu kién vé sinh. Cac thung hoéa chét nim rai rdc trong bai rac ching té viéc quan ly céc
chét thai doc hai chua duoc chu y day du. Thém vao do, nudce thai can duge xir ly dé tranh
nguy co 6 nhidm méi trudong xung quanh. Dy 4n xit Iy nude thai 13 du 4n khé va cén duoc
nghién ciru bai ban, lau dai.

Xir Iy nwée ri bai rac

Viée xir Iy nude ri bai rac 12 wu tién hang dau dé bao vé nguén nurde mit va nude ngém
khu vue xung quanh bai rdc Dong Thanh. Muc tiéu cia xit Iy 1a giam thxeu luong nudc mua
di vao cac u chira rac va xu ly luong nudc ri tir bai rac, ma ca hai ngudn nay s& di vao céc hd
chira nude ri. Nude ri bai rac & cac nude khi hau néng 4m vao mua mua duge ude luong c6
thém mot lugng tuong du'cmg 30-70% luong nude mua. Vo mia mua cé thé xir 1y thém bing
cach che phi mét 16p chéng mua dé ngan khong cho nuéc mua di vao céac u rac.
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4. KET LUAN

1. Cac mau tir bai thai bun hdm ty hoai thi cdc mau nude ri ¢é dde tinh cdp dbi voi D.
magna. Céc phan tich héa — 1y cho thdy cdc mau duoe dic trung bdi ham lugng COD va BOD
cao, dac biét dbi véi bun ham tu hoai. MAu nudc ldy tir hd cach bai thai 20 m khong gay doc
tinh déi voi D. magna, chi ra rang tac dong d6i véi méi trudng cia bai thai bun him ty hoai c6
thé duoc giam thidu dé dang bang cach giam tai luong hiru co.

2. Cac mau nudc ri tir bai rac Pong Thanh ¢ kha nang gy doc tinh cip trén sinh vat
thi nghiém nudc ngot (D. magna and C. cornuta) va vi khuén nuwéc min (V. fisheri) . Mau tir
kénh dan ra rach Tra c6 ddc tinh trung binh. C. cornuta ludn nhay cam hon D. magna trong
cac phén tich thyc hién trong nghién ctru nay. Pdc tinh phan tich duoc tir cic mau cho thay
nguy co dbi v6i hé sinh thai nude mat cua bai rac 1a tir trung binh dén cao.

3. Dé xudt kiém sodt (a) ddi véi bai thai bun ham tw hoai va phén : cai tién qué trinh
san Xuat phén u: cac chét hitu co phai qua giai doan khodng hoa, dat duoc nhi¢t dg cén thlct
dé diét cac mam bénh; (b) dbi véi bai rac Dong Thanh: xir 1y nuéc ri tir béi rac 1a van dé can
uu tién béi chinh quyén thanh phd, cn phai che pha bai rac nhét 1a vao mia mua nhim giam
luong nuéc ri, giam ap luc thiy tinh 1én mach nuée ngim.

TOXICITY OF SOME CONTAMINATED SITES IN HOCHIMINH CITY
AND SUGGESTION OF MONITORING PROGRAM

Do Hong Lan Chi
Institute for Environment and Resources

ABSTRACT: The goal of this project was to conduct a first assessment of the
environmental risk of two contaminated sites, by applying ecotoxicological tests, and
measuring heavy metal presence as well as standard parameters, such as BOD and COD.

The first site studied is a septic sludge disposal and composting area. One this site,
septic sludge is transformed into compost through a dewatering and carbon enrichment
process. The dewatering of the sludge is made in earth wall basins from which water seeps
and is collected in small canals that flow directly into the environment. Samples from these
canals revealed acute toxicity to D.magna. Heavy metals were also found in concentrations
exceeding limit values for wastewater. The sample taken in a pond on the other side of the
unloading area showed no acute toxicity and lower metal concentrations. The composting
process used does not enable mineralisation of the dewatered sludge enriched with rice skin,
which also means that the high temperatures needed to kill pathogen bacteria are not
reached. Suggestions were made to improve the composting process, the quality of the
compost and to limit the impact of leachate waters on the environment. Measurement should
be carried on compost to control heavy metal concentration. Leachate should be concentrated
in lagoons, where it could be treated and finally composting should be done using windrows.

The second site is a 40 ha landfill, in which municipal, as well as industrial and
hospital wastes have been deposited. Samples from the leachate lakes, a leachate canal and a
fresh water canal all had an acute effect on the test species (D. magna, C.cornuta and V.
fisheri). Heavy metals concentrations were not high, therefore ammonia was suspected to
induce a toxic effect. The toxicity of the samples together with the very large volume of
leachate collected around the landfill, suggest that the volume of leachate should be reduced
in first priority. Impermeabilisation and the related problems of this method are discussed
briefly. Health and safety practices should also be of first concern.

Keywords: Contaminated site, toxicity assessment
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