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Tom tit— H¢ théng cang thanh phé HS Chi
Minh gom 34 cang c6 phat thai khl thai, déng vai tro
1a cira ng6 ciia mién Nam (bao gom c4d Pong Nam B
va Dong bang song Ciru Long) trong cac hoat dong
xuét khdu va nhip khiu. Hoat dong cang bién 1a
linh vwre dong gép mét lwong 16n khi thii vao biu
khi quyén Thanh phé H6 Chi Minh (TP. HCM).
Muc dich cia nghién ctru nay la (i) tinh toan thai
lwong cac chét & nhiém khéng khi tir hoat dgng cang
cia TP.HCM sir dung mé hinh SPD-GIZ nhw oxit
luu huynh (SOX), oxit nito (NOx), bui min (PM2s,
PMaio), hop chét hitu co dé bay hoi (VOC), cacbon
monoxit (CO) tir cac hoat dong nhw tau bién (Ocean
going vessels-OGVs), tau lai dit (Harbor Crafts-
HC), phuwong tién phuc vu béc d& hang héa (Cargo
handling equipment-CHE) va phwong tién giao
thong tai cang (Heavy trucks-HVs); (ii) Sir dung mé
hinh mé phéng chit lwong khong khi TAPM-
AERMOD dé danh gia anh huong hoat dong cing
dén chét lwgng khong khi khu vuce lan cin; (iii) dua
trén két quia md phéng dé xudt cac giai phap giam
phat thaii va giam nhe mirc d§ 6 nhlem Ciac két qua
kiém ké phat thai khi thai cho thay tong lwgng phat
thai tai cang 1a khi NOx va SOx chii yéu tir OGVs va
CHE do sir dung nhién liéu 12 diu ning va diu
Diesel ¢6 ham lrong lvu huynh cao. Két qua cho
thiy ring thoi gian hic thu neo diu la thoi gian phat
thai chiém cao nhét (chiém trén 90% tdng phat thai
tir OGVs).
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1 GIOITHIEU

Céng bién va hé thdng cang bién la dau mbi

giao théng quan trong clia mdi Qudc gia, clia
mdi ving lanh thd va dia phuong, 13 trung tim
thuong mai, trung tdm cong nghié¢p va dich vu
Hang hai. Sy hinh thanh va phat trién cc cang
bién c6 quan hé mat thiét v6i su phat trién kinh té
ctia viing hap din va cac dia phuong c6 cang. Hé
thong cang TP.HCM van giit vai tro quan trong
trong hé thong cang bién Viét Nam. Theo quy
hoach dugc phé duyét, cong suit cia hé théng
cang TP.HCM s& dat khoang 105 — 132 tri¢u
tAn/nam; nam 2030 khoang 160 — 271 triéu tAn/ndm
[1] ,

Bén canh cac tac dong tich cuc doi voi sy phat
trién kinh t& xd hoi, qua trinh xay dung va hoat
dong cua cac cang bién ciing giy ra nhiéu tac
ddng tiéu cuc néu khong duogc quan tam day du sé
anh huong xdu dén moéi trudng ving cang va tham
chi ca ving bién cta dit nuéc. Viée nghién ciru
canh béao céc tac dong tiéu cuc ddi voi méi truong
xung quanh cia qua trinh x8y dyng va khai thac
cac cang bién 1a co s& quan trong dé dua ra cac
giai phap phong ngira va giam thiéu cac tac dong
d6 dam bao cho s phat trién kinh té ciing nhu xa
hoi duoc bén vimng. [2]

Nghién ctu cua Cyc Puong thuy ndi dia Viét
Nam cho thiy tai cac cang dudng thuy trén toan
qudc ngay cang c6 nhing tic dong xiu, nghiém
trong dén moi truong. Trong khi do, viée xir 1y 6
nhiém méi truong trén thuc té dang bi xem nhe,
gay anh huong dén sirc khoe nguoi lao dong va dé
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lai hdu qua lau dai cho hoat dong giao thong van
tai (GTVT) va méi truong song. [3]

Nghién ciru ddnh gia hé théng cang thudc
TP.HCM gdm 34 cang. Muc tiéu cua nghién ctru
nay la: (i) Tinh toan phat thai khi thai tr hoat
dong cang; (ii) Panh gia tic dong 6 nhiém khong
khi tir cang dén khu vuc xung quanh; (iii) Nghién
ctru xay dung giai phap giam 6 nhiém khong khi
dic biét 1a giam han ché ham lugng SO, trong
ngudn nhién liéu cho tau bién.

2 PHUONG PHAP VA SO LIEU
2.1 Poéi twong va pham vi nghién ciru
2.1.1 Poi tigng nghién ciru:

Tinh toan va mo phong cac chét 6 nhiém khong
khi nhu: oxit lwvu huynh (SOx), oxit nito (NOx),
bui min (PM2.5, PM10), hop chit hitu co dé bay
hoi (NMVOC), cacbon monoxit (CO) tir hoat
dong cuia cac loai tau thuyén, cac phuong tién bdc
dd hang héa va phuong tién giao thong trong cang
cua cic cang bién tai TP.HCM. Céac hoat dong
phat thai tir bén cang 1a Tau bién (Ocean going
vessels-OGVs); Tau lai dit (Harbor Crafts-HC);
Phuong tién phuc vu bdc d& hang hoa (Cargo
handling equipment-CHE) va Phuong tién giao
thong tai cang (Heavy trucks-HVS).

2.1.2 Pham vi nghién ciru

34 cang bién cia hé thong cang Thanh phd
H6 Chi Minh c6 phat sinh khi thai, Hinh 1 thé
hién vi tri cac khu vuc Céang tai TP.HCM. [4]

Theo hudng dan cua co quan Hop tic phat
trién Cong hoa Lién bang Puic (GIZ) thi khi tinh
toan phat thai khi thai tir cang thi can tinh phat
thai cho cac hoat dong phat sinh khi tir bén cang
ca phan trén dét lién khu vuc cang va ca khu vuc
c6 hoat dong phat thai bé mat nudc trong pham vi
trudc cang 500 m va sau cang 500 m [5, 6], nhu
thé hién trong Hinh 2. Néu khu vuc c¢6 nhidu bén
cang thi tién hanh tinh phat thai mot s6 cang dai
dién, sau d6 dua vao cong sudt cua céac cang con
lai dé tinh phat thai theo quy tic tam suat. Vi vay,
trong nghién ctru ndy cac bén cang sau duoc tinh
phat thai chi tiét d6 1a bén cang Cat Lai, Tan cang
Hi¢p Phudc, bén cang Téan Thuan 1, bén cang Tan
Thuan 2, bén cang Sai Gon Hiép Phudc va bén
cang Nha Rong Khanh Hoi.
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Hinh 2. Pham vi tinh toan phat thai cang bién. Mau do 1a khu vyc
cang trén dat lién, phan ca r6 mau nau la phat thai trén mat nudc.

2.2 Phuong phadp nghién citu

Phuong phép tinh phat thai khi thai c6 nhidu
phuong phap khac nhau dé tién hanh kiém ké phat
thai cho bén cang [6]. Nghién ctru ung dung hé
md hinh SMOKE dé tinh toan va mo phong phat
thai chay rung, sau d6 ung dung mé hinh CMAQ
dé mo phong lan truyén 6 nhidm khong khi [7].
Nghién ctru ing dung anh vé tinh dé tinh toan
phat thai trén mdt don vi dién tich khu vuc, ap
dung tinh cho Bang California, day la mdt phuong
phap udc lugng phat thai cho quy mo 16n chau luc
hay khu vuc. Tuy nhién két qua ctiia phuong phép
nay chua dugc kiém ching c6 do chinh xic cao
hay khéng [8]. Mdi phuong phap phu thudc thoi
gian, tai chinh va nang luc khac nhau, cac phuong
phap co thé duoc thay doi tuy theo diéu kién dir
liéu dau vao c6 duge. Trong mot s6 trudng hop,
viéc kiém ké phat thai co thé duoc phat trién bang
cach st dung dit liéu ngoai suy [9]. Dé tinh toan
lwong phat thai khi cho hé théng cang TP.HCM,
tac gia thuc hién da st dung phuong phap cua Co
quan Bao vé Mai truong Hoa Ky - US EPA [10],
cu thé nhu sau:
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- Poi vé6i tau bién (OGVs): Theo huéng dan
US EPA (2009) dé xudt mot cach tiép can tinh
phat thai khi trong cang bang cong thirc:

E=P*LF*A*EF [8]

Trong d6:

E: Luong phat thai khi théi (g),

P: Cong suat dong co chinh (kW),

LF: Hé sé tai dong co chinh (%),

A: Thoi gian hoat dong (h),

EF: Hé s6 phat thai (z/kWh). Hé s6 phat
thai duoc tham khao tir huéng dan cua Co
quan Bao vé Moi truong Hoa Ky (EPA, 2009).

Hé s6 tai cua dong co chinh dugc tinh béng
cong thirc: LF = (AS/ MS)3 [3]

Trong d6:

LF: Hé sb tai cua dong co chinh;

AS: Téc @6 thuc té (hai 1y);

MS: Téc db tdi da (hai 1y).

- Béi vei tirng loai hoat dong

Khi thai duoc tinh toan cho tirng loai dugc sir
dung cbng thuc:

E=N*P*LF*A*EF [8]

Trong d6:

E: Tai lugng phat thai (g),

P: Cong suit may chinh (kW),

LF: Hé sé tai cia dong co chinh (%),

N: Sb thiét bi;

EF: Hé s6 phat thai (g/kWh);

A: Thoi gian hoat ddng (gi0).

S6 ligu:

- Déi véi phuong tién boc dé hang héa
(CHE): thu thap dit liéu gdbm loai phwong tién
(can ciu cb dinh (gantry crane), xe nang (forklift),
dau kéo, xe ciu (reach stacker), cAn cu di dong
(crane)), sb luong, ndm san xuit, cong sut dong
co (kW), hé sb tai (%), thoi gian hoat dong (h), hé
sO phat thai (g/kWh) (Béang 1).

Bang 1. Vi du théng tin cin thu thap tir bén cang cho CHE

. £ Cé.p e
Tén CHE é"Haé lui‘t’l phét fn“;‘
M thai MY
CHE1 Gottwald 1 Crane 1 0 10
CHE 2 PPM 1 Reach 1 0 15
Stacker
CHE3 KOMQTSU Forklift 1 0o 17

- Déi v6i cdc phwong tién giao thong trong
cang (Heavy trucks): chu yéu 1a xe tai ning va xe
tai nhe. Cac dir liu thu thap bao gém: $6 luong,
chiéu dai doan duong chay trong cang (km), thoi
gian xe chay trong cang (h), vin téc xe chay
(km/h) bang hinh thic phong van truc tiép tai
cang (Bang 2).

Bang 2. Vi du thong tin cn thu thap tir bén cang cho xe tai

trong cang
) Khoang  Téc do Thoi
Xew e e g
(km) (km/h) (h)
Xe tai nhe 3936 0,45 9,0 1,10
Xe tai nang 15000 0,43 8,6 1,25

- D6i véi tau bién: cac dit lieu hoat dong cua
cang duoc st dung trong céc tinh toan bao gdbm
tén ciia OGV, ngay dén, ngay khoi hanh, danh
muc hang héa (tau cho container, tau chd hang xa,
tau cho hang dong kién, tau chd khach), GRT
(trong luong), DWT (tai trong), nhién li€u chay
may, v.v... Mot s dir liéu thu thap dugc trong qua
trinh phong van nhu thoi gian va toc d6 ciia RSZ
(khu vuc giam vén tbc), thoi gian va téc do cia
ché d6 Maneuver (tau vao cang), thoi gian va toc
do, thoi gian hotelling (tau neo tai cang) v.v...
(Bang 3).

Bing 3. Thong tin thu thap cho mot s OGVS tai cang

Thong tin tau Nhién liéu Van hanh
. A A Cong
% « N T_hm Van tO;C Vin tée Van tbc suat
A n L So Dong co Dong co gian thuce t& | z. A
Tén tau Loai tau £ Mode g . thuong toi da dong co
lugng chinh phu tung tirng mode :
Mode (knots) (knots) (knots) chinh
(kW)
HUNG CUONG } . SSD RO RO
168 Container_Ship 1 2.7%S 2.7%S RSz 0,60 2,16 11,3 11,8 30900
HUNG CUONG . . SSD RO RO
168 Container_Ship 1 2.7%S 2.7%S Maneuver 0,53 0,539 11,3 11,8 30900
HUNG CUONG . . SSD RO RO
168 Container_Ship 1 2.7%S 2.7%S Hotel 66,50 0 11,3 11,8 30900
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Théng tin tau Nhién liéu Van hanh
. A LA Cong
sé Do D6 TiI;C: \t;gln t?;c Van tde Van tde suat
Tén tau Loai tau N ong co ong co Mode 9 e te thuong  tdida  dongco
lugng chinh phu tung tirng mode h
Mode (knots) (knots) (knots) chinh
(kw)
SSD RO RO
HOA BINH 36 General_Cargo 1 2.7%S 2.7%S RSZ 0,60 2,16 7,7 9,4 980
SSD RO RO
HOA BINH 36 General_Cargo 1 2.7%5 2.7%S Maneuver 0,53 0,539 7,7 9,4 980
SSD RO RO
HOA BINH 36 General_Cargo 1 2.7%S 2.7%S Hotel 155,5( 0 7,7 9,4 980
THINH
CUONG Cruise_Ship 1 SZS?WRSO 25‘33 RSZ 0,60 2,16 7.9 8,7 39600
VICTORY e 7
THINH
CUONG Cruise_Ship 1 SZS%/RSO 2 F;SS Maneuver 0,53 0,539 79 8,7 39600
VICTORY 7 70
THINH
CUONG Cruise_Ship 1 SZS%/RSO 2 35/)5 Hotel 23,50 0 7,9 8,7 39600
VICTORY 7 70
. SSD RO RO
VINH Bulk_Carrier 1 2.7%3 2.7%S RSZ 0,60 2,16 10,2 10,8 8000
. SSD RO RO
VINH Bulk_Carrier 1 2.79%5 2.79%5 Maneuver 0,53 0,539 10,2 10,8 8000
. SSD RO RO
VINH Bulk_Carrier 1 2.7%S 2.7%S Hotel 18,50 0 10,2 10,8 8000

2.3 Phuong phdp mé phong khi twong TAPM

M6 hinh TAPM la m¢t mé hinh thuge T6 chire
Nghién ctru Cong nghiép va Khoa hoc cta Uc —
Common wealth  Scientific and Industrial
Research Organisation (CSIRO). Md hinh nay
dugc dung dé md phong didu kién khi twong va
nong d6 6 nhiém khéng khi trong khong gian 3
chiéu. Pay ciing 14 mot trong hai chic ning chinh
ctia mo hinh. Vi vy mé hinh c6 thé sir dung nhur
mot cong cu hd tro khi twong cho cac mo hinh lan
truyén chit 6 nhiém khong khi, dic biét 1a tap tin
khi twong ddu vao cho mé hinh AERMOD. Mb
hinh TAPM da duoc g dung nhiéu noi trén thé
giéi nhu nghién ciu “M6 hinh hod khong khi
trong d6 thi 1au nam, o phan gidi cao: xac minh
cac du bao TAPM vé khoi bui va cac hat bui &
Melbourne, Uc” [11]. Nghién ciru cia Ashok va
CS vé ung dung mé hinh TAPM dé kiém ké phat
thai cac chat gay 6 nhim bang Victoria va khu vuc
cang Phillip, két qua TAPM duogc hiéu chinh va
kiém dinh c6 két qua kha tot, va két qua kiém mo
phong khi twong c6 hé sé twong quan kha t6t [12].

2.4 M6 hinh lan truyén 6 nhiém khéong khi
AERMOD

Mé hinh AERMOD - The AMS/EPA
Regulatory Model (AERMOD) duoc dic biét thiét
ké dé hd trg cho chuong trinh quan 1y ctua Cuc
Bao vé Méi truong Hoa Ky (US-EPA). Mé hinh
gdm 3 thanh phan: AERMOD (M5 hinh phan tan
AERMIC), AERMAP (Cong cu dia hinh cua

Nguon: Thu thdp tai cang Sai Gon, 2017
AERMOD) va AERMET (Coéng cu khi tuong cua
AERMOD). Ttr ndm 1991, m6 hinh AERMOD da
dugc phat trién béi Co quan Khi tugng va Cuc
Béo vé moi truong Hoa Ky. Mot nhdm cac nha
khoa hoc (goi tit 1a AERMIC) di hop tac xay
dung mé hinh AERMOD. AERMOD dugc su
dung chinh thirc vao 9/12/2005 sau 14 nam nghién
ctru va hoan thién.

M6 hinh AERMOD gém mot loat cac lya chon
cho viéc md phong chat lwong khong khi tic dong
boi cac ngudn thai, xay dung cac lya chon phd
bién cho nhiéu tng dung.

Dit ligu

o8

Hinh 3. S§ liéu d4u vao, cic budc va ndi dung thyc hién
mo hinh AERMOD.

AERMET xtr ly cac dir liéu khi twong bé mat
va trén cac tang khac nhau, cho phép tinh cac
tham s6 dic trung ciia khi quyén theo mé hinh
Monin — Obukhov. Tép tin khi tugng gém hai loai
tap tin sau: surface met data file (*.sam) 1a cac sb
liéu quan tric dwgc ghi nhan sau mdi gio bao gom
cac loai dir lidu sau: hudng gié, van toc gi6, nhiét




TAP CHI PHAT TRIEN KHOA HOC & CONG NGHE:

101

CHUYEN SAN KHOA HOC TRAI PAT & MOI TRUONG, TAP 2, SO 2, 2018

d6 khong khi, do am, ap suit khi quyén, luong
mua, d6 che phu cia may, birc xa muc troi; file
upper air met data file (*.ua) 1a dir liéu dugc quan
trac 2 lan trong ngay vao lic 0 GMT (7:00 LST)
va 12 GMT (19:00 LST) bao gom dir liu vé do
cao xdo tron. AERMAP dugc tich hop cac mo
hinh c6 lién quan tdéi dia hinh, anh hudng cua vét
khéi khi tiép xtc véi bé mat doi nai. AERMET
két hop dir lidu tir WebGIS dé tao ra tap tin dia
hinh cho md hinh. Tt nhitng dit liéu trén,
AERMOD s¢& dua ra két qua mo phong dudi dang
hinh anh khong gian 2 chiéu, 3 chiéu va xuét ra
thong qua Google Earth, gitip nguoi dung dé dang
nhén thay nhiing tac dong cua khi thai 1én khu vuc
khao sat.

* Pé thue hién mé hinh AERMOD ta can phai
chuan bi cdc s6 liéu dau vao cho mé hinh nhu mé
ta trong Hinh 3 la cac budc va ngi dung thuc hién
mé hinh AERMOD.

2.5 Phuong phdp hiéu chinh va kiém dinh mé
hinh

Céc cong thirc thdng ké co thé duoc sir dung
dé danh gia d6 chinh xac ctia m6 hinh véi P; la gié
tri mo phong va O 1a gié tri quan tréc:
- Sai s6 md phong, %:

S = 100. | Pi - 0| /0i [6]

- Hé sd R @ danh gia su twong quan gitra gia tri

mo phong va quan trac:

_ ZCP©0-0)
VI(B - P)2L(0; - 0)

[10]

3 KET QUA VA THAO LUAN
3.1 Két qua tinh todn phat thai

Kiém ké khi thai cho hoat dong cang bién cua
thanh phd ¢ nhiéu cang thi c6 thé tinh toan cho
mot s6 cang dién hinh; cac cang con lai ¢ thé tinh
phat thai dva trén cong suat hoat dong ciia cang va
dua trén s6 lidu tinh toan phat thai cua cang da
tinh bang quy tic tam sut [7]. Cac cang dugc tinh
phat thai truc tiép 1a Cang Cat Lai, Tan cang Hiép
Phudc, Cang Tan Thuan 1, Cang Tan Thuan 2.
Céc cang con lai tinh theo huéng din cia GIZ,
2011 [7]. Két qua tinh phat thai khi thai tir cac
cang dai dién trén s& 1am co s& dé ngoai suy tinh
toan cac cang con lai. Cu thé, la cac cang con lai
s& tinh theo quy tic tam sudt dwa trén cong suat
clia cac cang da tinh va sép tinh. Qua d6 dua ra su
danh gid, so sanh vé muc do phat thai khi thai va

muc d6 anh hudng khong khi khu vuc xung
quanh.
- Két qua phat thai ciia tau lén

Phat thai tir ba cang dién hinh Tan Thuan 1
(Hinh 4), Tan Thuan 2 (Hinh 5) va cang Téan cang
Hiép Phudc (Hinh 6) cho thiy rang hau hét luong
khi thai tai cang chi yéu 1a khi NOx va SOx tir
hoat dong cua OGV va CHE, lugng phat thai
trong giai doan tau luu lai (hotelling mode) tai
cang hodc tai neo phat thai khéd 1én so véi thoi
gian tau vao cang va thoi gian tau tién toi neo
(chiém 80% tbng thoi gian phat thai).

200
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Hinh 4. Biéu d6 phat thai tai cang Tan Thuan 1 (CSG)
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Hinh 5. Biéu dd phat thai tai cang Tan Thuan 2 (CSG)

150
OOGV BHC OCHE OVehicles
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PM10 PML5 HC co SOx

Ghi chd: NOx: NO + NO,

NOx

Hinh 6. Biéu dd phat thai tai cang Tan cang Hiép Phudc
(TCSG)

Trong do, khi thai tr hoat dong cua OGV va
CHE chiém 98% tong lugng khi thai SOx tai cang
va tuong tu NOy chiém 87%, bui (PMzs va PMyg)
chiém 95% so v6i tong phat thai timg chét 6
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nhiém cuia cac hoat dong. Nguyén nhan OGV va
CHE phat thai khi thai chiém trén 87% trong hoat
dong cang cho hau hét cac chit 6 nhidm khéng
khi 12 do str dung nhién liéu DO va dau ning véi
ham luong luu huynh cao. Ngoai ra, OGV van
chay dong co phu trong khoang thoi gian Iuu lai
tai cang, phat thai tir cac dong co nay nho nhung
trong thoi gian dai van hanh dong co nén phat thai
1a kha 16n. S6 ligu phat thai dau vao cho md hinh
AERMOD trinh bay trong Bang 4, don vi la
g/s.m?.

Béng 4. Ti 1¢ phat thai trén 1 don vi dién tich cua 34 cang
thugc TP.HCM nam 2016

Chit 6 nhiém Phit thai [g/s/m?]

NOx 0,00067614
Co 0,00013144
PM_; 0,00004628
PMyo 0,00004972
SOx 0,00030400
Két qua cho thiy ring phat thai tir tau

container 1a 16n nhat (chiém 50 % tong phat thai
tor hoat dong cua tau bién). Vi vay, khi dé xuét
phuong phap giam thiéu phat thai s& tap trung vao
ngudn thai tir hoat dong cua tau bién.

Nhin chung, phat thai tir hoat dong cta tau lai
dat hau hét 1a tir tau kéo, do tau kéo 1a phuwong
tién phd bién dé dit cac tau bién 16n cip cang va
sir dung nhién liéu dau nang (Heavy Fuel Oil) dé
chay may nén phat thai 16n nhat 1a CO2, NOy va
SOx.

- Két qua phat thai ciia phirong tién boc dé hang
hoa

Trong cac loai phuwong tién bdc d& hang héa
thi can cau la ngudn phat thai 1on nhét (chiém
55 %), xe dau kéo (20 %), xe cau (10 %), xe nang
(10 %) va cong céu hay con goi la cin ciu ngang
(chiém 5 %). Cac loai phuong tién nay cha yéu
phat thai CO2, NOx va CO.

- Két qua phat thai ciia phwong tién giao théng

Tir biéu @6 trén cho thdy, phat thai tir ngudn
giao thong trong cang la do hoat dong cua xe tai
nang, chi SOy, NOy, N20 va CO,. Trong do6 cang
Tén Cang Cat Lai phat thai 16n nhit, do chirc ning
chinh cua cang Téan Cang Cat Lai la cang
container nén thu hit nhidu luot xe ra vao cang
(khoang 20.000 xe/ngay ra vao cang).

3.2 Két qua hiéu chinh va kiém dinh mé hinh khi
twong TAPM

Nghién ciru da tién hanh mé phong khi tuong,
hiéu chinh va kiém dinh két qua mo hinh khi
tuogng TAPM thong qua gia tri do dac khi tuong
thuc té tai tram Tan Son Hoa TP.HCM tur ngay
01/02/2017 dén ngay 15/4/2017 (Hinh 7). Két qua
hiéu chinh va kiém dinh mé hinh khi tugng co gia
tri R? 1a 0,64 1a phu hop véi gia tri quan tric dé
lam diu vao cho mé hinh mé phéng lan truyén 6
nhiém khong khi AERMOD (Hinh 8).
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Hinh 7. So sanh nhiét d6 mé phong va quan tréc tai
tram Tan Son Hoa tir thang 2 dén thang 4 nam 2018

¥=0.802x +35.1501
R*=06387

Cuan brde (0
%

T T T T T T 1
25 26 27 28 29 30 31 32

Ma phéng (°C)

Hinh 8. Kiém dinh nhiét d6 mé phong va quan tric tai
tram Tan Son Hoa tir thang 2 dén thang 4 nam 2018
3.3 Két qua hiéu chinh va kiém dinh mé hinh lan
truyén 6 nhiém khong khi AERMOD

Hiéu chinh va kiém dinh két qua mo hinh
AERMOD thong qua gia tri do dac chéat luong
khong khi thyc té tai cang Tan Thuan thang
05/2017. Két qua hiéu chinh va kiém dinh mé
hinh AERMOD trung binh 8,92 % (dao dong tir 4-
13,84 %), du diéu kién dé mé phong lan truyén 6
nhiém hé hdng cang TP.HCM. Két qua xuit ra tir
md hinh mo phong lan truyén 6 nhiém khong khi
AERMOD trong céac hinh bén duéi 1a két qua cao
nhét cho 1 gid, trung binh 24 gid va trung binh
nim trén mit dit. Sau d6 so sanh két qua méd
phong véi quy chuan Viét Nam cho cac chit 6



TAP CHI PHAT TRIEN KHOA HOC & CONG NGHE:

103

CHUYEN SAN KHOA HQOC TRAI DAT & MOI TRUONG, TAP 2, SO 2, 2018

nhiém trong khéng khi xung quanh (Quy chuan
Viét Nam QCVN 05:2013/BTNMT).
3.4 Két qua mé hinh lan truyén 6 nhiém khong
khi AERMOD
- Két qua mé hinh lan truyén 6 nhiém khong khi
AERMOD cho CO

1100000

UTM Narth [m]
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Hinh 9. Bén d5 lan truyén CO cao nhét 1 gio trong nam tir
mo hinh AERMOD
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Hinh 10. Ban dd lan truyén CO trung binh 24 gid trong
nam tr mé hinh AERMOD

Két qua néng d6 mdé phong cho CO c¢d nong
d6 cao nhat phan bd theo huéng Tay Bac va Dong
Nam, ndng d6 trung binh 1 gid cao nhat dat 1.018
pg/m? (Hinh 9) tai vi tri sat mat dat caa CO co gia
tri thap hon so véi QCVN 05:2013/BTNMT cho
phép 12 30.000 pg/m?. Trung binh 24 gid cao nhét
dat 242 pg/m® (Hinh 10).
- Két qua mé hinh lan truyén 6 nhiém khong khi
AERMOD cho SO,. Véi SO, chiém 95-97% nong
dé SOx [10]

i
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Hinh 11. Ban d4 ndng d6 cao nhat 1 gio SO, trong nam tir
mo hinh AERMOD
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Hinh 13. Ban d6 lan truyén SOx trung binh nm tir md
hinh AERMOD

Két qua nong do cao nhat ngay trong khu vuc
cang Tan Thuin theo hudng Tiy Bic va Dong
Nam trung binh 1 gi¢ 1a 3.921 pug/m® (Hinh 11)
cao hon gip 11 1an (so QCVN 05:2013/BTNMT
cho phép 1a 350 ug/m®) va ndng d6 16n nhat 24
gid 14 400 pg/m® (Hinh 12) cao hon gip 3,1 lan
(so QCVN 05:2013/BTNMT cho phép la 125
ug/m3). Tuy nhién, SO, c6 ndng do trung binh
nim la 10-30 pg/m® (Hinh 13) dat QCVN
05:2013/BTNMT cho phép la 50 pg/md. Vay,
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nong do SO, phat thai ngay tai vi tri cang kha 16n,

nhung nong d6 trung binh nim thip hon tiéu

chuén cho phép, do d6 ciing khong anh hudng 16n

tdi stic khde cuia nguoi dan xung quanh.

- Két qud mé hinh lan truyén 6 nhiém khong khi
AERMOD NOx

St e VW Out | Ty ey | gt | S| 00

Hinh 14. Ban dd lan truyén NOx trung binh cao 24 gio
trong ndm tir mé hinh AERMOD

Két qua ndng d6 NOx cao nhit 1a 549 pg/m?
(diém xudt hién n6ng d6 cao nhit 1a trong khu vuc
cang) theo hudéng Tay Bic va Pong Nam, nong do
khu vuc bén ngoai cang 100-300 pug/m? (Hinh 14).
Két qua chi ra rang nong d6 NO2 16n nhat 1 gio
trén mat dat cia cang c6 ndng do cao hon QCVN
05:2013/BTNMT cho phép la 200 pg/ms. Va
nong do trung binh 24 gid, trung binh nim déu
nhod hon so véi QCVN 05:2013/BTNMT.
- Két qud mé hinh lan truyén 6 nhiém khéng khi

AERMOD cho PM3s

Hinh 15. Ban db lan truyén PM,s trung binh 24 gio tir
mo hinh AERMOD

Két qua nong do cao nhat theo huéng Tay Bic,
Pong Nam va Pong Béc cua cang Tan Thuén co
ndng do trung binh 24 gid 1a 10 ug/mé (Hinh 15),
thip hon so véi QCVN 05:2013/BTNMT cho
phép 1a 50 pg/md.

Sé liéu khi tuong dugc st dung dé chay mo
hinh AERMOD 12 6 liéu dau ra ctia mé hinh khi

tuong TAPM. Sé liéu khi tugng nay dwoc md
hinh TAPM chay cho nguyén 1 nam 2017. Mb
hinh TAPM c¢6 chirc ning xuat file khi tugng cao
khong dinh dang *.sfc va file khi tuong bé mat
*.pfl. Sau khi chay mé hinh TAPM thi c6 chirc
nang xuét sb lidu khi tugng tr dinh dang *.cdf
sang khi tuwgng *.sfc va *.pfl nhu trén mdt cach ty
dong. Cach lam nay ciling da thuc hién trong kha
nhiéu nghién ciru truéc do nhém cia H6 Qubc
Béng thyc hién thanh cong [13-15].

3.5 Pé xudt gidi phdp

Hoat dong ciia tau bién 1a mot trong nhirng
ngudn nhan tao anh huong dang ké vao sy 6
nhiém khéng khi. Chit luong cua tau bién Viét
Nam thuong khong cao, nhiéu phuong tién da qua
cii, lac hau, hiéu suat dbt chay nhién liéu thép va
chua c6 hé thdng xir 1y khi thip. Hién Viét Nam
c6 trén 1.700 tau van tai, ciing voi sb luong tau ca
khoang gan 130 nghin tau, tuong tmg véi luong
nhién liéu xang dau tiéu thu khoang gan 4 triéu
tan/nam.

Han ché ham lugng SO trong ngudn nhién
lidu cho tau bién. Thay thé ning lugng than thién
mdi truong, sir dung cong nghé xir 1y thay thé lam
sach, loc khi thai cda tau thuyén dé giam thiéu 6
nhiém hodc sir dung xéac tac. Néu sir dung dau co
ham luong Iuu huynh khoang 0,1 % c6 thé giam
thiéu bui (cac phan tir nho) tir khoang 80-90 %,
SO; khoang 80-90 % va NOy khoang 5-6 %.

Giam thoi gian tau lwu tai cang va st dung
ngudn dién cung cip ning lwong cho cac loai tau
s& giam duoc phat thai dang ké do cac tau thuong
sir dung méay phat dién dé cung cap dién cho tau,
ngay ca trong lic cdp cang. Co cac chinh sach,
van ban quy pham phap luat, quy dinh, quy chuan
nha nuéc cho cic tau ca va tau véan tai vé giam
thiéu phat thai khi thai.

Trién khai day du cong udc Bién cia Lién
Hiép Qudc theo Marpol Annex 6, nghia 1 cac tau
phai chuyén sang ché do dung nhién li¢u sach khi
vao khu vuc cang. T6 chirc ddo tao nhan lyc, ning
cao nhan thirc vé& giam thiéu khi thai tir tau bién
va bién doi khi hau.

Giam thoi gian cac phuong tién giao thong vao
cang dé giam luong phat thai khi cac phuong tién
trong trinh kiém soat trugc khi ra vao cang. Cu thé
la cang c6 hé thdng cung cdp dién cho tau khi
dang cho tai cang, tranh tau chay dong co phu
phuc vu ndu 4n va thap séng.
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4 KET LUAN VA KIEN NGHI
4.1 Kétlugn

Nghién ctu da (ng dung thanh cong md hinh
tinh toan phét thai cua du 4n SPD-GIZ vao diéu
kién Viét Nam dé tinh toan phat thai cho hé thng
cang tai Thanh phé H6 Chi Minh.

Theo két qua kiém ké khi thai thi ngudn thai tir
hoat dong cua cac tau 16n va cac phuong tién boc
do hang héa la nguyén nhan chinh gay nén 6
nhiém khong khi trong cang. Do tau diing nguyén
lieu dau bién nang (Marine oil) hoic dau DO véi
ham lugng luu huynh cao va trong khoang thoi
gian luu lai tai cang, tau phai s dung may phéat
dién, chay dong co phu.

M@ phong lan truyén 6 nhiém khdng khi tir md
hinh AERMOD cho thdy rang hau hét cac chat 6
nhiém khong khi vuot QCVN 05:2013/BTNMT
thuong 1a trong khu vuc cau cang. Diéu nay c6 thé
anh huong dén strc khoe cong nhan 1am viéc trong
khu vyc cang va nhitng khu vyc xung quanh nhu
nha dan gan céc cang.

4.2 Kién ngh;

Qua tinh toan phat thai, dé tai da nghién ctu
va dé xuit mét sb bién phap nham han ché ham
luong SO, trong ngudn nhién liéu cho tau bién.
Thay thé nang lugng than thién méi truong, sir
dung xac tac hoidc chay bang dién. Néu sir dung
dau ¢6 ham luong luu huynh khoang 0,1% c6 thé
giam thiéu bui (cac phan tir nho) tir khoang 80-
90%, SO, khoang 80-90% va NOx khoang 5-6%.
Va d& xuét chinh phii quan tam dén viéc phat thai
6 nhidm khong khi tir cang bién, dac biét la c6
chinh séch hay ché tai déi véi cac tau da cii va hét
nién han sir dung, thyc thi day du cong udc Bién
ctia Lién Hiép Qudc theo Marpol Annex 6.
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Abstract—The port system of Ho Chi Minh City
including 34 ports, serves as the gateway to the
South (including the South East and the Mekong
Delta) in export and import activities. In which
contribute a huge amount of pollutants to the
atmosphere in Ho Chi Minh City. The objective of
this study is to: (i) Calculating air emissions from
ports system in Ho Chi Minh city using the SPD-
GIZ model which emits a large amount of air
pollutants such as sulfur oxide (SOx), nitrogen oxide
(NOx), fine dust (PM2s, PMuo), volatile organic
compounds (VOC), carbon monoxide (CO) from
large ships (Ocean going vessels - OGVs), towing
ships (Harbor Crafts - HCs), cargo handling

equipment (Cargo handling equipment - CHE) and
other vehicles (Heavy trucks — HVs); (ii) Using
dispersion model TAPM-AERMOD to assess the
impact of port operations to air quality in surouding
port area; (iii) Proposing abatement measures based
on the results of simulation to reduce emissions/ air
pollution levels. The results of emission inventory
show that the total port emissions are largely NOx
and SOx mainly from large ships (OGVs) and cargo
handling equipment (CHE) due to the use of heavy
oil and diesel which have high sulfur content. The
results show that the time at which a mooring boat is
the most time consuming (accounting for over 90%
of total emissions from OGVs).

Index Terms—Air pollution in ports HCMC, air emissions inventory, TAPM, AERMOD
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