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TOM TAT

Khai thac déng — apatit 1a hoat dong cong nghiép chinh tai tinh Lao Cai. Bén canh lgi ich kinh té, moi
truong tai khu vuc khai thac va cac khu vuc lan can ciling bi anh hudng khong nhé, dic biét 1a 6 nhiém
bui TSP trong khong khi xung quanh. Hién nay, nhiéu nghién ciru mo phong gia tri ndng do bui TSP bing
cac md hinh toan ma chua tinh dén cac yéu to anh huong nhu céy xanh, mét nudc, giao thong. Diéu nay
cho két qua mé phong bui chwa dung véi thue té [2]. Vi vay, trong nghién ciru ndy, trén co s¢ két qua mo
phong bui TSP tai khu vuc khai thac va ché bién quing ddng — Apatit Lao Cai bing mé hinh Aermod, tac
gia tinh bd sung anh huéng cia yéu té ciy xanh va mit nude dén sy phat tan bui TSP trong méi trudng
khong khi nhdm dénh gia tong hop chét lwong khong khi tai khu vire khai thac ddng - apatit khu virc Lao
Cai théng qua chi sb danh gia tng hop 1. Két qua nghién ctru cho thiy, khi tinh dén yéu t6 ciy xanh va mét nudéc,
cac khu vuc nhu Pdng Tuyén, Cam Puong, TP. Lio Cai noi c6 hoat dong khai thic ddng - apatit chuyén tir 6
nhiém ning sang mirc kha xau theo dénh gia vé chi s tong hop L. Dién tich cac khu vuc 6 nhiém nhe giam di 1o
rét. Diéu nay cé thé 1y giai do cac khu vuc khai thac déng - apatit ndm & khu vire mién noi, noi ¢ nhidu cay xanh
1 yéu t6 c6 thé 1am giam sy phét tan byi trong khong gian. Két qua tinh ty 1é che phu ciy xanh & khu vic nghién
ctru kha cao, chi yéu trén 60%. Ty 18 dién tich mat nude chu yéu < 20%. Nhur vdy, c6 thé thdy, kha ning lam
giam murc 6 nhiém bui & khu vic nghién ctru chu yéu do ty 18 dién tich cay xanh cao.

Tur khoa: TSP; déng - Apatit; Lao Cai; Aermod.

1. Pit van dé

Chét lwong khong khi chiu anh huéng borl nhiéu yéu t6 nhu ngudn thai (glao thong, sinh hoat, xay
dung, khai thac khoang san). Tuy nhién, néu trong khu vuc nghién ctru co nhiéu cay xanh va dién tich
mit nude (ao, hd, song) 16n thi chit luong khong khi cling dugc cai thién do cdy xanh va médt nudc co tac
dung lam sach khong khi. Hién nay, viéc ung dung caic md hinh nhu Aermod, ISC, Metilis, ... md phong
chit lugng khong khi mang lai hidu qua cao, cho chung ta thdy birc tranh tong quat vé moi truong khong
khi khu vire nghién ctru. Mic du mang lai nhiéu vu diém nhung phuong phép nay ciing co nhirng han ché
nhét dinh, mot trong sb do6 1a gia tri ndng do chit 6 nhiém trong khéng khi néi chung hay TSP noi riéng
duoc tinh tai diém tiép cén chua tinh dén kha nédng loai bui cla cdy xanh va mat nude. Do vay, Kkét qua
tinh toan s& co su sai khac nhit dinh so véi gia tri thuc té.

Trong nghién ctru nay, tic gia tién hanh md phong su phat tan bui TSP trong mdi truong khong khi
béng mo hinh Aermod. Tinh b sung anh huéng cua yéu td cdy xanh, mit nudc va yéu tb giao thong dén
sur phat tan bui TSP nham déanh gia tong hop chit lwgng khong khi tai khu vuc khai thac ddng — apatit khu
vuc Lao Cai thong qua chi sb danh gia tong hop L. Cu thé, chi s danh gia tong hop I dugc thanh lap trén
co s& chdng 16p cac ban dd chuyén dé gdm: ban db phan b mirc d6 6 nhidm TSP, ban db ty 16 che phu
cdy xanh, ban db ty 18 dién tich mat nudc, ban dd mat dé duong giao thong theo trong sb (bang 1). Két
qua nghién ctru cho thay, su phat tan bui TSP trong méi truong khong khi truée va sau khi tinh dén yéu t6
giam thidu 14 mat nudce va cay xanh c6 sy giam di dang ké. Tur chi s& téng hop I cho théy 6 40ha co chat luong
mbi truong kha x4u tap trung & khu vuc Dong Tuyén, Cam Puong va thanh phd Lao Cai, 400ha c6 chét lvong
mdi truong thude mirc trung binh tap trung & cac khu vuc lan can mo, con lai thudc mirc t6t va rat tbt.

2. Co s6 Iy thuyét va phwong phap nghién ctru
2.1. Mo hinh aermod

Mb hinh AERMOD - The AMS/EPA Regulatory Model (AERMOD) dugc phat trién béi Co quan khi

* Tdc gia lién hé
Email: nguyencuc.humg@gmail.com

449



twong va Cyc bao vé méi treong Hoa Ky tir nim 1991 va duge thiét ké dé hd tro cho chwong trinh quan
1y ctia Cuc Bao vé Méi treong Hoa Ky (US-EPA). M6 hinh gdém 3 thanh phin:

- M6 hinh phan tan (AERMIC) la trang thai on dmh thiét ké cho tim ngén (1én dén 50 km) phén tan
clia céc chat gdy 6 nhidém khong khi phat thai tir cac ngudn cong nghiép.

- Cong cuy khi tuong (AERMET): xur ly cac so lidu khi tugng bé mat trén cac tang khéac nhau. Sau d6
no s¢ tinh toan thong s6 déc trung cua khi quyen can thiét cia mo hinh phén tan, chiang han nhu khong
khi hdn loan, tAm cao, van tdc ma sat va nhiét bé mit.

- Cong cu dia hinh (AERMAP) c¢6 muc dich chinh la @& thé hién cho mot médi quan h¢ vat ly gilra cac
tinh nang dia hinh va hoat dong cua dam 6 nhiém khéng khi. N6 tao ra cac dit lidu va chiéu cao cho timg
vi trf, ddng thoi con cung cap thong tin cho phép cac mo hinh phén tan dé mé phong tac dong cuia khong khi.

Cong thuc tinh toan ndng d6 chét 6 nhiém tai diém co toa do x, y, z tir ngudn diém phat thai lién tuc,

c6 dang sau day:
C()@)&Z)Zﬂxexp[ 05)2] (0
N ;

2nu,s o, o

Trong do:

Q: luu luong phat thai (khéi lwong trong mét don vi thoi gian).

K: hé sb chuyén ddi don vi

V: thanh phén thing dung, thanh phén nay co luu ¥ téi anh hudng chidu cao éng khoi, d6 nang vét khoi
sau khi thodt ra khoi ngudn thai, do cao hoa tron theo phuong thing ding, ling dong trong trudng, ling
dong kh6 cua nhitng hat bui (kich thuéc hat 16n hon 20 ).

0,.0." Do léch quan phuong clia sy phan bb theo phuong ngang va phuong ding.

us: te do gi6 trung binh (m/s) tai do cao phit thai. ‘ ,
Ving nghién ctru duoc gi6i han bang mot 1ugi 6 vudng vai dién tich 75x65km nham bao quat hét dugc cac
nguodn thai va dién tich anh hudng ciia khu vue nghién ctru. Kich thudc moi 6 ludi 1000x1000m (hinh 1).
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Hinh 1. Khoanh ving chia luoi 6 vuong cho khu vuc nghién cuu

2.2. Chi sé chit lugng méi truong téng hop
Chi s6 chat lugng moi truong tdng hop (I) duoc tinh cho timg 6 (1000x1000m) trén co s6 chdng xep
cac ban db chuyén d&. Ban db chuyén dugc thanh 1ap tir cac yéu t§ anh huéng dén méi trudng. Bao gdbm
c4c ban dd 6 nhidm do hoat déng khai thac ddng - apatit, giao thong, ty 1& che phu cay xanh va dién tich mat
nudc.
Cu thé chi s6 I dugc xac dinh theo cong thire sau:
I = ln=1 Wi R,_ 10 (2)
Trong do:
I: Chi s6 tong hop danh gi4 chét lugng méi truong khong khi.
Ri: Cép (hang) tvong ng véi chi tleu (yeu t6) thu i trong 6 duogc tinh.
Wi: Trong s6 tuong tng v6i yéuté I, n: s6 nhén té anh huéng (bang 1).
Cin ctr vao chi s6 I tinh dugc cho ting 6 trong toan bé mang lwdi, tién hanh phan hang chét lvong
khong khi cua ca khu vuc nghién ctru.
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Bdng 1. Trong sé twong ddi ciia cdc yéu 16 anh hwong dén chat lwong khong khi khu viee nghién ciiu

Yéu tb anh huong Trong s6 (W)
O nhiém do khai thac ddng - apatit 0,50
O nhiém do giao théng 0,15
bo che phu cdy xanh 0,30
Dién tich mit nuéc 0,05
Téng 1,00

3. Ké't,qué va thio luén .
3.1. Két qud mo phong bui TSP tai khu vwc khai thdac dong — apatit, tinh Lao Cai

Trén co s6 két qua tinh toan ngudn phat thai bao bom cac khai truong, bai thai va nha may ché bién
quang dong — apatit ndm 2019, mg dung m6 hinh Aermod tién hanh m6 phong nong d¢ trung binh 1 gi¢
cao nhat tai khu vuc nghién ctru va ban d6 phan trdm s6 ngay co6 nong do vugt QCCP, nim 2019 (hinh 2,3).

- x V » an = == ‘15
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Hinh 2. Phan bé néng @6 TSP trung binh 1h cao nhdt & khu vuc nghién ciru, nim 2019

Dién tich 6 nhiém vugt
7 3 _ _ _ ¥ v
Muc (ng/m’) 300 - 600 600 -900 | 1000 - 1500 QCVN 05/2013 (ha)

Nam 2019 3457 857 170 4484

Hinh 3. S phdn bé mire dg 6 nhiém TSP, tinh bang phan tram sé ngdy cé nong do viegt QCCP, nim 2019

Xét c~hung cho ca nam (hinh 2, 3) cho théy yhiéu l,<hu vuc thudc huyén Bat Xat va thanh phé Lao Cai
bi 6 nhiém bui lo litng & mtrc d6 cao, co noi gap 2 dén ~5 1an so vdi QCCP nhu Ban Vuogc, TT Bat Xat,

451



Cam Pudng, Pom Han. Tdng dién tich bj 6 nhim bui TSP trong nim 2019 tinh theo trung binh gi& cao
nhét 12 4.484 ha. Trong d6, 3.457 ha vuot QCCP tir 1 &n 2 14n; 857 ha vugt QCCP tir 2 dén 3 14n va 170
ha vuot QCCP trén 3 1an. Dién tich 6 nhiém giam dan theo khoang cach dén nguén thai va ¢ nhitng khu
vue cach ngudn thai khoang 1,5km thi gan nhu khong bi anh huong bai bui TSP tir hoat dong khai thac
dong — apatit.

Két qua tinh tin suét vuot quy chuén cho phép cho thﬁy, cac khu vyc nhu Déng Tuyén, Cam Duong,
thanh phd Lao Cai c6 trén 40% sb ngay trong ndm c¢6 ham lugng TSP vuot cho véi QCCP twong duong
khoang 70ha. Cac khu vuc c¢6 30 — 40% sé ngay trong nim vuot QCCP bao gdm Ph Méi, Hop Thanh,
Bat Xat, Ban Qua ... V& co ban day la khu vuc c6 cac khai trueong khai thac quing ddng — apatit.

Trong nghién ctru nay, mirc d¢ 6 nhiém TSP tam thoi duoc chia 1am 5 muec, tir “khong 6 nhiém hodc 6
nhiém rat nhe” dén 6 nhidm ning. Mirc d6 6 nhidm dugc danh gia thong qua thang diém tir 1 dén 5, twong
tmg v6i kha ning gy 6 nhidm thong qua gid tri tin suét tir thap dén cao (muc do 6 nhiém cang ning thi
diém dénh gia cang cao). Bang phan cip mirc 6 6 nhiém TSP va thang danh gia duoc trinh bay trong bang 2.

Bdng 2. Chi tiéu ddnh gid mirc do 6 nhiém TSP do hoat dgng khai thac dong — apatit

Mite d6 6 nhiém TanTSS“;tV’;‘;?tTh(‘%Png/g do Piém dénh gia
Niéng > 40 5
Khé ning 30-40 4
Trung binh 20-30 3
Nhe 10 - 20 2
Khong 6 nhiém <10 1

3.2. Pdnh gid tong hop chit lwgng khong khi cé tinh dén yéu to giam nhe

a. Xay dung ban do chuyén dé

* Ban dé 1y 1é che phii cdy xanh

Anh huéng ciia cdy xanh dén kha ning phan bd bui trong khéng gian tai khu vuc nghién ctru dwoc
danh gia thong qua ty 1¢ che phu cay xanh. Ty 1¢ che pht cdy xanh dugc dua vao tinh todn va xay dyng
ban d6 bao gdm cdy xanh tap trung va phén tan, cu thé 1a rimg, cdy lau nam, cdy nong nghiép, co.

Duya vao ban dd phéan loai sur dung d4t naim 2019 cta tinh Lao Cai [3], st dung phﬁn mém Arcgis 10.3,
bai bao xay dung duoc ban dd phan b ty 16 che phu ciy xanh cho khu vuc nghién ctru, mg véi quy mod
tinh todn 1km? twong g 1 6 vudng.

Ty 1& che phu ciy xanh dwoc chia lam 5 mic tir rat thip dén rat cao va dwoc cho diém theo timg mirc
(bang 3). Thang d4anh gia dwgc cho tir thip dén cao (thdp nhit 1a 1 va cao nhét 1a 5). Noi cach khéc, ty 18
che phu ciia ciy xanh c6 gia tri cang thap wong (ng v6i kha ning giam thiéu TSP cang thip thi s& nhan
gia tri diém s cang cao va nguoc lai. Nhin chung khu vyc nghién ctru c6 dién tich phi cdy xanh 16n, dién
tich phi it cay xanh chi1 yéu & khu vyc thanh phé Lao Cai.

Bang 3. Chi tiéu danh gia ty 1¢ dién tich che phu cia cdy xanh

Muc dg che phu cua cdy xanh Ty 1¢ che phu cay xay (%) Diém danh gia
Rat cao >80 1
Cao 60-80 2
Trung binh 30 - 60 3
Thap 10 - 30 4
Rat thap <10 5
4
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Hinh 3a. Ty lé che phu cdy xanh tai khu vuc khai thdc

va ché bién dong — apatit, Lao Cai

* Ban do 1y 1¢ dién tich mdt nwde

Ty 1¢é dién tich mat nuoc tai khu vuc khai thdc
va ché bién dong — apatit, Lao Cai

Bén db dién tich mat nude dugc xac dinh dya trén sy phan bd nude mit tai khu vye nghién ciru bao
gom song, sudi va ho Ty 1¢ dién tich mat nuéc dugc tinh bang ty s6 gifra dién tich mét nudce trén mét don
vi dién tich trong mdi 6 vuéng (1km?). Trén co s& dit liéu tir Ban db st dung dét tinh Lao Cai nim 2019
[3] két hop véi sir dung phin mém Arcgis 10.3, bai bio dd xay dung dwoc ban db dién tich mat nudc
(hinh 4). Ty 1¢ phﬁn trdm dién tich mat nu6e duge chia lam 5 muc va duge cho diém danh théng qua
thang diém tir 1 dén 5, tuong Gng voi ty 1¢ phin trim mit nuéc tir cao xudng thap (bang 4). Noi cach
khac, ty 1é mit nuwéc co gid tri cang thip, tuong Ung v6i kha ning cai thién chat lugng khéng khi cang
thap thi diém danh gi4 cang cao va nguoc lai.

Bang 4. Chi tiéu danh gia ty 1¢ dién tich mdt nuoc

Phan cap ty 1¢ dién tich mat nudc | Ty 1€ dién tich mat nudc W (%) Piém danh gia
Rat cao >0,8 1
Cao 0,5-0,8 2
Trung binh 0,3-0,5 3
Thap 0,1-0,3 4
Rét thip <0,1 5
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Hinh 5. Mét dé d’w@ng tai khu vuc khai thdc
va che bién dong - apatit, Lao Cai
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Hinh 6. Ban dé danh gid tong hop chat luong
khong khi khu vuc khai thac dong — apatit,

tinh dén yéu té gidam nhe




b. Két qua déanh gid

Ban db téng hop chét lwong khong khi duoc xdy dung trén co s& chdng xép két qua cua 4 ban db
chuyén dé. Cac ban dbd chuyén dé dwoc st dung dé xay dyng ban db tong hop gom:

Ban d6 mirc d 6 nhiém TSP do hoat dong khai thac va ché bién quing dong - apatit

- Ban d6 mat d6 dudng giao thong

- Ban db ty 1é che phii ctia cdy xanh

- Ban db ty 1¢ dién tich mat nudc

Trén co s6 két qua chong xép, can cr vao cach phén cép danh gia chi s6 tong hop I (bang 6) ké thira tir
két qua nghién ciru cua tac gia Pham Thi Viét Anh, 2014 [1], bai bao d3 phan loai va xép cip danh gia
chét lugng khong khi khu vuc nghién ctru (hinh 6).

Bdng 6. Phan hang danh giG chat lwgng khéng khi téng hop
khu viec Bdt Xdt — thanh phé Lao Cai, tinh Lao Cai (TSP)

Cép danh gia CLKK Chi s6 téng hop I
XAu 1>39,6
Kha xau 32,2< 1<39,6
Trung binh 248 < 1<322
Kha tbt 17,4< 1<24,8
Tbt <174

ON: O nhiem; KON: Khong 6 nhiém; CXMN: Ty Ié che phii ciia cdy xanh, mdt nucc
Nguon: Pham Thi Viét Anh, 2014

T hinh 6 cho théy theo két qua phan loai tuong dbi chét luong khong khi tai khu vuc nghién ctru co6
40ha thudc khu vuc Ddng Tuyén va TP. Lao Cai co chét luong khong khi kha x4u, 400ha thudc khu vuc
Pom Han, Hgp Thanh, Cam Puong, Cée My, Ban Vugc cé chét Iugng khong khi thude murc trung binh
(6 nhiém nhe), 1.340ha c6 chét lwong khong khi & mirc kha tbt. D4i sanh gitta hinh 3 va hinh 6 cho thiy,
khi tinh dén yéu té cay xanh va mit nude, cac khu vyc 6 nhidm ning nhu Pdng Tuyén, Cam Pudng, TP.
Lao Cai (khai trudng mo Coc) tir 6 nhidm ning chuyén sang khu vyc ¢ chit lwong khong khi kha x4u
theo danh gia v& chi s6 téng hop 1. Dién tich cac khu vic 6 nhidm nhe giam di 16 rét. Didu nay c6 thé Iy
giai do cac khu vyc khai thac chil yéu nim & ddi nui, noi ¢6 nhidu cay xanh. Két qua tinh ty 1& che phu
cay xanh & khu vuc nghién ctru kha cao, chi yéu trén 60%. Do vdy, kha ning lam giam mirc 6 nhidm bui
tur cdy xanh co hleu qua cao. Trong d1en tich nghién clru, ty 1¢ dién tich mat nuoc tai khu vye nghién ctru
rét thap, chu yeu < 20%. Vi vay, yeu t6 mat nude gan nhu ¢6 vai trd rat nhod trong viéc giam thiéu bui
TSP trong khu vuc khai thac va ché bién dong — apatit.

4. Két luan

Hoat dong khai thac va ché bién quing ddng — apatit gy tac dong khong nho dén méi trudng, dic biét
1a bui TSP. Két qua mé phéng bui TSP tai khu vuc khai thac va ché bién dong — apatit cho thay nhiéu khu
vue thude huyén Bat Xat va thanh phd Lao Cai bi 6 nhiém bui lo ling ¢ mic d cao, ¢6 noi gap 2 dén ~5
14n so véi QCCP nhu Ban Vuge, TT Bat Xat, Cam Pudng, Phom Han. Dién tich 6 nhiém giam dén theo
khoang cach tir ngudn thai va ¢ nhiing khu vuc cach ngubn thai khoang 1 Skm thi gén nhu khong bi dnh
hudng boi bui TSP tur hoat dong khai thac ddng — apatit. Két qua danh gia tong hop chit lugng khong khi
tai khu vuc nghién ciru ¢6 tinh dén yéu t6 anh huong cho thdy cdy xanh va mat nude c6 vai tro lam giam
ham luong bui TSP tir khu vuc khai thac va ché bién ddng — apatit. Ttr chi sé tdng hop I cho thiy c6 40ha
cso chit luvong moi treong kha x4u, 400ha ¢ chét luong moi treong thudc mirc trung binh, con lai thudc
mure t6t va rat tot.
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ABSTRACT
Effects of trees and water surface on dust diffusion in copper-apatite
mining area, Lao Cai province

Nguyén Thi Ctc'>*, Nguyén Phuong® Hoang Anh Lé&*
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2 PhD - University of Science (VNU-HUS) University of Science (VNU-HUS)
3 Mining and geologic technology consulting and expalnding joint stock commany
4 University of Science (VNU-HUS) University of Science (VNU-HUS)

Copper-apatite mining is the main industrial activity in Lao Cai province. Besides economic benefits,
the environment in the mining area and surrounding areas is also significantly affected, especially TSP
dust pollution in the surrounding air. Currently, many studies simulate the value of TSP dust
concentration by mathematical models without taking into account influencing factors such as trees, water
surface, and traffic. This gives simulation results that are not true to reality. Therefore, in this study, based
on the simulation results of TSP dust in the mining and processing area of copper - apatite Lao Cai, the
author calculates the influence of green trees and water surface on the development TSP dust dispersion
in the air environment to evaluate the overall air quality in the copper-apatite mining area in Lao Cai area
through the composite evaluation index I. When taking into account the factors of trees and water surface,
areas such as Dong Tuyen, Cam Duong, Lao Cai city changed from heavily polluted to quite bad
according to the assessment of composite index I. The area of lightly polluted areas decreased markedly.
This can be explained because the mining areas are mainly located in mountainous areas, where there are
many forests and trees. The results of calculating the tree cover rate in the study area are quite high,
mainly over 60%. Therefore, the ability to reduce dust pollution from trees is more effective than water
surface with the rate of <20%.

Keywords: TSP; Copper-Apatite; Lao Cai; Aermod.
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