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Panh gia va du bao x6i 16/ bo va 1ong song do khai thac cat séi tai 4 diém
khu vye Van Chan - Nghia L9, tinh Lao Cai bang moé hinh Mike 21

Nguyén Quang Minh*?, Dao Trung Thanh 2, Nguyén Qudc Phi?, Pham Khanh Huy®

2Khoa Moi truong, Truong Pai hoc Mo-Dia chit, Viét Nam

*Tac gia lién hé:
Ho va tén: Nguyén Quang Minh
Dién thoai: (+84) 989666438

Email: nguyenquangminhmt@humg.edu.vn

Tom tit

Hién nay tinh trang khai thac cat soi dién ra phd bién & nhiéu dia phuwong khap ca nudc,

bén canh viéc khai thac dem lai cac loi ich vé kinh té, vat lidu xay dung... hoat dong khai

thac cat, so1 ¢ cac khu vuc song, suoi con gdy anh hudng xau dén moi truong, sat 1o

nghiém trong bo song, sudi, 1am mat an ninh trat tw xa hoi. Ngay 17/5/2024, Chinh phu
ban hanh Nghi dinh s6 53/2024/NB-CP quy dinh rd cac yéu cau dbi voi hoat dong khai

thac cat, soi trén song. Theo Nghi dinh, hoat dong khai thac cat, séi trén song bao gf”)m

khai thac cat soi 1ong, bai song phai tuan thi quy dinh phép luat vé khoang san, cac phap

luat khac c6 lién quan, dap trng cac yéu cau chung vé bao v¢, phong, chong sat 16 long, bo,

bai song, hd. Bai bao nay tap trung nghién ctru du bao x6i 16 10ng song khu vuc khai thac

cat, soi lam vat liéu thong thuong thuong tai 4 diém khu vuc Van Chéan — Nghia Lo tinh

Lao Cai.

Tur khéa: Mo cat, cat soi, x6i 10, bo song.

1. Mé dau

Mo khai thac cat, soi lam vét liéu xay dung
thong thuong tai khu vuc 04 diém cat, soi
thudc Van Chan - Nghia L, tinh Lao Cai
c6 dién tich 6,01 ha bao gdm: Khai truong
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khai thac tong dién tich 1a 5,0ha (twong
duong 50.000m?) bao gdm 04 khu khai
thac: Khu II, khu III (Khu II ¢6 dién tich
1,88 ha va Khu III ¢6 dién tich 0,73ha)
thudc Nghia Lo va khu IV, khu V (Khu IV



c06 dién tich 1,34ha va Khu V ¢6 dién tich
1,05 ha) thuéc Van Chan, tinh Lao Cai.
Thoi gian thyc hién Dy an 1a 8 nam, trong
do giai doan xay dung co ban 01 nam, giai
doan khai thac dat cong suat thiét ké la
trong 7 nam, bat dau tir nam 2024 (Cong ty
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TNHH Thiét bi may va xdy dung Hoang
Long, 2018; Uy ban nhan dan tinh Yén Bai,
2018; 2020). Toan bd dién tich cac khu
khai truong mo 1a mot phan bai bdi va long

subi Nhi, hién trang dat khu vue du 4n la

dat song sudi.

Hinh 1. Dia hinh khu viec nghién ciru

Cong nghé khai thac cua dy dan (Cong ty
TNHH Thiét bi may va xdy dung Hoang
Long, 2018; Uy ban nhan dan tinh Yén Bai,
2018; 2020):

Khu II (tai Nghia LJ): tr ndam xay dung co
ban dén giita nam khai thac tha 3. Tir nam
khai thac thir 1 mé di vao khai thac 6n dinh
theo cong suat thiét ké 30.000m*/nam.
Trinh ty khai thac theo luéng lan luot tir
bién gi6i phia Tay Béc xuéng Pong Nam

de dam bao tuyen van tai trong mé dugc

thong sudt. Trong nam khai thac thir 3 tién
hanh mé via chuén bi khai thac khu IIL.
Khu III (tai Nghia L§): tir gitra nam khai
thac thir 3 dén gitra nam khai thac thi 4.
Khai thac theo ludng lan lugt theo dong
sudi Nhi tir bién giéi phia Pong Nam vé
phia Tay Bic dé dam bao tuyén van tai
trong mo dugc thong sudt. Tai ndm khai
thac thir 4 tién hanh m¢ via chuén bj khai
thac khu IV.

Khu IV (tai Van Chén): tir nam khai thac
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thir 4 dén giita nam khai thac thi 6. Khai
thac theo ludng 1an luot theo dong sudi Nhi
tir bién gioi phia Bic xudng phia Nam dé
dam bao tuyén van tai trong mé duoc
thong sudt. Tai nam khai thac thir 6 tién
hanh mé via chuan bi khai thac khu V.
Khu V (tai Van Chan): tir nira cudi nim
khai théc thir 6 dén khi két thuc khai thac
mo. Khai thac theo ludng lan lugt theo
dong sudi Nhi tir bién gidi khai trudng phia
Dong vé phia Tdy cia m6é nham dam bao
tuyén van tai trong mé dugc thong sudt.

2. Phuwong phap nghién ciru.

2.1. X4y dung lwéi tinh toan

Tai li€u dia hinh st dung trong nghién ctru
nay duoc lay tir cac ngudn khac nhau bao
gém cac tai liéu cu thé nhu sau: Luu vuc
sudi Nhi va nhanh séng Ngoi Thia duoc
x4c dinh tir ban do dia hinh DEM 30 & khu
vuc nghién ciru két hop vai s6 liéu khao sat
thuc do cia dy an. Chiéu dai luu vuc song
khoang 25 km bao gom tir vi tri khai thac
xuodng phia ha luu 1a 15km.

So6 liéu muc nuwde: Gia tri thue do muc
nudc tai khu vuc nghién ctru dugce su dung
trong vi¢c danh gié tinh chinh xac cua mo
hinh thong qua qua trinh hi¢u chinh va
kiém dinh mé hinh thiy luc. Nghién ciu
da str dung chudi sb liéu thu thap trong 12

thang nam 2024 tai dap thuy dién Van

Available online at http://env.edu.vn/EMNR2026

EMNR 2026

Environmental Management and Natural Resources Development

127

Chén. Gia trji muc nude phuc vu cho viéc
thiét 1ap bién ctia md hinh dugc xac dinh tir
sb liéu do dac cua du an vé luu luong va
muc nudc (ij ban nhan dan tinh Yén Bai,
2024).

Khu vyc khai thac c6 dia hinh dang bai boi
thudc long subi Nhi, do cao tuyét dbi cua
khu mé 1a 275m thuong thip hon muc
nude song, vao mua khoé mot phan bai bdi
ndi 1én trén mit nude. Khu vuce khai thac
con chiu anh huong truc tiép tir ché do xa
nudc cua thuy dién phia trén thuong ngudn
nén muc nude ngp ludn co bién dong.
Sudi Nhi xudi vé dja phan huyén Van Chéan
voi luu lugng dong chay trung binh trong
ca nam 1.286m%/gidy. Luu luong dong
chay thap nhip vé mua can la 475m%/gidy,
luu luong dong chay vao mua mua Ia
1.789m3/gidy, muc nudc hang nim 1én
xudng that thuong, nhat 1a vé mua mua, 1i
vé dot ngdt nudc dang cao nhanh chéng.
Céc bai boi trong khu vuc khai thac co
chiéu rong dao dong tir 35 - 90m, chiéu dai
tir 200 - 400m, chiéu sau thay doi khoang
5,7 - 6,2m. Do ddc long twong dbi thoai.
Mirc d6 udn khuc cta long sudi tuong ddi
manh, luong phu sa twong ddi nhiéu. Do
cao muc nudc vao mua mua roi vao
khoang 264 - 285m, vao mua kho khoang
255 - 264m (Cong ty TNHH Thiét bi may



va xay dung Hoang Long, 2018; Uy ban
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nhan dan tinh Yén Bai, 2024).

Hinh 2. Myc nuéce khu viee nghién ciru

]
|
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Hinh 3. Luu lwvong khu vuc nghién ciru

Théng sé tram tich khu viee nghién ciiu
Theo két qua phan tich 21 mau do hat cho
thay (Uy ban nhan dan tinh Yén Bai, 2018;
2020; 2024):

Cugi: dd hat >10mm chiém cao nhét
13,8% thip nhét chiém 8,2% trung binh
chiém 10,5%.

S6i: PO hat tr 5Smm - 10mm chiém cao

nhat 17,9%, thap nhat 10,2%, trung binh

13,0%; Do hat tir 2,5mm - Smm chiém cao
nhat 43,0%, thap nhat 35,2%, trung binh
39,0%.

Cat: Do hat tir 1,25mm - 2,5mm chiém cao
nhat 15,6%, thép nhat 8,6%, trung binh
12,3%,;
chiém cao nhit 13,2%, thép nhét 5,7%,
trung binh 8,7%; D¢ hat tu 0,315mm -
0,63mm chiém cao nhat 10,8%, thép nhét

Po hat tr 0,63mm - 1,25mm
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1,0%, trung binh 6,8%; PJ hat 0,14mm -
0,315mm chiém cao nhét 12,1%, thép nhét
3,8%, trung binh 7,9%.

Biin: Do hat <0,14m chiém cao nhat 3,7%,
thip nhat 0,7%, trung binh 1,8%.

Nhu vay, cat c6 do hat tur 0,14-2,5mm
chiém trung binh 33,7%, s6i chiém 52,0%)
phu hop voi chi ti€u cat lam vat licu xay
dung thong thuong. Ty 1€ bun sét (<0,14%)

0 trong cac mau dd hat phan tich rat it, cac
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hat hinh thoi det mém yéu cling rat it nén
khong danh gia lam can cu tinh trr lugng.
Nén viéc tinh trlt lugng phu thude vao ty 1€
gitia cat va soi.

Ludi tinh toan vung du an dugc xay dung
trén song Ngoi Thia voi chiéu dai khoang
25km voi ludi tinh toan phi cdu trac co
tong s6 6 ludi tinh toan 1a 2092 6 ludi tinh
va 1509 nut lugi duge thé hién dudi hinh

sau:

2339500
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2336500 14
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[ Avove 202
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2336000
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Hinh 4. Lwoi tinh toan khu vuc nghién ciru

2.2. Thiét 1ap cac diéu kién bién, diéu
kién ban dau

Bién thuy lwc: Nghién ciru st dung mo
hinh (MiKe21, 2007; Trinh Viét An,
Nguyén Thi Hai Ly,Trinh Diéu Huong,

2010) md phong qua trinh thuy lyc va van

chuyén bun cat trén luu vuc Ngoi Thia,
tinh Lao Cai vdi bién thuy lyc bao gom
bién trén 13 bién luu luong 14y tai khu vuc
sudi Nhi, bién duéi 1a bién myc nudc.

Piéu kién ban dau: Trong mo hinh nay,

dicu kién ban dau duoc coi la bang “0” véi
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tat ca cac tham so gio, dong chay, bun cat.

2.3. Hi¢u chinh va kiém dinh mé hinh
Viéc hiéu chinh théng sé mé hinh chua yéu
dugc tién hanh bang cach thay d6i d6 nham
cia long dan. Phuong phap hiéu chinh
thong s6 & day 1a phuong phap thir dan.
Qua trinh hiéu chinh c6 thé tom tit thanh
cac budc sau day (MiKe21, 2007; Trinh
Viét An, Nguyén Thi Hai Ly, Trinh Diéu
Huong, 2010).

Budre 1: Gia thiét bo thong sé (chi yéu 1a
d6 nham), diéu kién ban dau.

Bude 2: Sau khi dd c6 bo thong sb gia
thiét, tién hanh chay mé hinh.

Buéc 3: So sanh két qua tinh toan véi sd

liéu thuc do tai cac tram c6 so liéu do dac
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luu lugng va myuc nudc.

Viéc so sanh nay thong qua tinh toan chi
tiéu Nash va biéu dién truc quan bang biéu
dd hai duong qua trinh tinh toan va thuc

do.

. .\2
Nash=1 - Z(XODZ_)EZZ
Z(Xo,i—Xo)

Xo,1: Gia tri thuc do

Xs,i: Gia tri tinh toan hodc mo
phong.

Xo: Gia tri thuc do trung binh
Buée 4: Néu két qua so sanh 6t thi ding
hiéu chinh va luu bo thong s6. Néu két qua
khong dat, tién hanh phan tich danh gia sai

1éch, sau d6 tiép tuc hiéu chinh lai bo thong

r
A

SO.
S . . bat
Gid thiét by .| Chay md _|So sanh thire do o Din
thong s6 hich vtioh todn §
%
L]
[=I1]
=1
<
M
y
Thay di b
thong s

Hinh 5. So d6 qud trinh diéu chinh b thong sé mé hinh

2.4. Két qua hiéu chinh mé hinh

Trong qué trinh hiéu chinh va kiém dinh

mo hinh thuy lyc nhém nghién ciru da st

dung dir licu myc nudc thuc do tai dap
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thity dién Van Chan, Lao Cai trong khoang
thoi gian thang 1 nam 2024 cho qua trinh
hiéu chinh m6 hinh va thang 7 nam 2024
cho viéc kiém dinh mo hinh.

Tién hanh hiéu chinh véi hé s6 nham day
maining M=15 (m" /s) theo véi chudi tai

libu déng bo trong thoi khoang tur

—~

TaaNghia Lo
7 R,
Khulvuic kartancs|
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01/01/2024 - 30/1/2024. Két qua hi¢u
chinh duogc v€ thanh cac duong qua trinh.

Két qua hiéu chinh duoc v& thanh céc
duong qua trinh tai mot tram kiém tra.
Trong hinh 6, duong nét mau den la duong
muc nudc thye do va duong nét mau xanh

la duong muc nudce tinh toan.

JVitiikiem tra puc
e

"~

d

CKU K DV
gouv

Ak

Hoc Van Chan

Hinh 6. V1 tri ki€m tra myuc nudc

3. Két qua nghién ciru

Pé danh gia sy bién doi vé dia hinh long
dan trong song nhom nghién ctu da su
dung mo hinh (MiKe21, 2007) tinh toan
qué trinh van chuyén buin cat trong séng va
qua do danh gida sy anh hudng cua qua
trinh khai théc cat s6i dén bién doi dia hinh
day, dugc cap nhat 01 thang mot lan.
Trong qua trinh mo phong khong thay doi

cac gia tri bién thuy luc va cac thong so ve

131

bun cat ¢ khu vuc nghién ctru ma trong do
chi thay ddi vé s6 liéu dia hinh 1ong song
tai khu vuc khai thac cat. Két qua tinh toan
qua trinh x6i 16 bo song dugc mod phong
trong khoang thoi gian 01 nam thi cong
qua do6 c6 thé dua vao két qua tinh toan dé
suy luan cho khoang thoi gian tiép theo 12 5
va 8 nam khai thac. Két qua mo phong

duoc thé hién qua cac hinh sau:
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Hinh 10. Bién doi ddy séng ving ha lwu khu viee IV
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Hinh 11. Bién doi déay séng ving ha heu khu viee V

Dy bdo dién bién x6i 16 khu vuee IT

Ttr két qua tinh toan qua trinh dién bién bo
song khu vuc II trong khoang thoi gian 03
thang khai thac cat séi cho duong bo song
xuét hién cac khu vuc x6i 16 va bdi tu &
phia dudi ha luu khu vuc khai thac. Trong
khoang thoi gian 01 nam khai thac thi tai
khu vyc khai thac xuat hién x6i 16 khoang
0.4m, vi vdy véi tién d6 khai thac hién
trang thi sau 5 nam duong bd bi x6i tiép
khoang 1a 2.0m va nam § 1a 3.2m.

Tai khu vuc bo trai cach khu vuc khai thac
0.25km xuat hién qua trinh x6i 16 bo song
v6i toe d6 x6i 16 khoang 0.3m sau 01 nim
khai thac vi vay du bdo trong khoang thoi

gian khai thac 1a 5 nam thi x6i thém 1.5m,

sau 8 nam khai thac bo song x6i khoang
2.4m

Tai vi tri ha luu cach khu vuc khai thac 11
khoang 1.8km, bd phai luu vuc xuét hién
qué trinh x6i 16 véi toc d6 x6i khoang 0.4m
sau 01 nam khai thac vi vay du bao trong
khoang thoi gian khai thac 1a 5 ndm thi x6i
thém 2.0m va sau 8 ndm khai thac bo song
x01 khoang 3.2m. Mot vai vi tri ha luu cua
khu vyc khai thac xuét hién qué trinh bdi tu
khoang 0.3m nhu tai khu vuc cach vi tri
khai thac khoang 0.66km; 1.02km.

Du bdo dién bién x6i 16 khu vue 11T

Két qua mod phong dién bién x6i 16 long
song trong qua trinh khai thac 01 nam &

khu vuc III cho théy tai khu vuc III bi x61
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16 do chiu anh hudng cua qua trinh khai
thac cat séi v6i do sau xo6i 16n nhét 0.4m
trong khoang thoi gian 01 nam khai thac vi
vay néu giir nguyén toc do khai thac thi sau
5 nam dia hinh long sudi x6i thém 2.0m, va
sau 8 nam khai thac dia hinh bi x61 khoang
3.2m.

Céch vi tri khai thac Il khoang 1.0km
duong bo trai luu vue sudi bi x6i 16 véi toc
dd xo6i 1o 1a 0.3m trong vong 1 nam khai
thac vi vay sau 5 nam khai thac khu vuc
x01 thém 1.5m va sau 8 nam khai théac thi
khu vuc x61 2.4m. Tai vi tri cac khai
truong khoang 0.8 km xuat hién qua trinh
boi tu véi tde d6 bdi tu 0.6m/nam.

Dy bdo dién bién x6i 16 khu vuee IV

Két qua tinh toan bién ddi dia hinh day
sudi tai khu vuc IV trong qua trinh qua
trinh khai thac duoc thé hién qua hinh sau:
Tai khu vuc khai thac IV cho théy dia hinh
1ong sudi chi x6i 0.3m sau 1 nam khai thac,
khu vuc nay co toc do xo6i thap hon khu
vue I va II 14 do khu vyc nay c6 béi boi
cat 16n hon so cac khu vuc con lai. Néu
nhu téc d6 khai thac khong d6i thi sau 5
nam duong bo x61 khoang 1.5m va sau 08
nam khai thac x6i khoang 2.4m.

Tai vi tri ha Iuu cach khu vuc khai thac IV
khoang 0.65km xudt hién x6i 1& manh véi

toc d6 xa6i 1o 1a 0.6m/nam vi vay néu che
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d6 thuy van khong thay doi thi sau khoang
5 nam s€ bi x6i 1a 3.0 m va sau 08 nam khi
thac khu vuc nay xo6i sau vao bo khoang
4.8m. Tai vi tri cach khu vuc khai thac IV
khoang 1.2km ciing xuét hién qua trinh x6i
16 vé6i toe do x6i 16 0.3m/nam.

Du bdo dién bién x6i 16 khu viee V

Tir két qua tinh toan qua trinh bién d6i dia
hinh day song tai khu vuc khai thac cho
théy khu vue V ¢ xuat hién x6i bd véi tde
do x6i khoang 0.2m trong khoang thoi gian
1 nam khai thac. Vi vay véi tbc do khai
thac hién trang thi khoang 5 ndm duong bo
x6i khoang 1.0m va sau 8 nam khai thac
x6i khoang 1.6m.

4. Két luan

Nghién ctru da sir dung chudi sé liéu thuy
van trong diéu kién mua kiét tir ngay 01
thang 11 nam 2023 dén ngay 03 thang 01
nam 2024 dé mo phong cho cac kich ban
trudc va sau khi khai thac cat soi. Tir két
qua md phong cho thiy cac khu vuc khai
truong 11, 11T sau khi khai thac c6 dién tich
mat cat udt thuy luc 16n hon so véi trude
khi khai thac vi vay nhiing khu vuc da
duoc khai théc tao diéu kién thuan loi cho
viéc thoat Iii nhanh trong thoi ky mua 14.
Két qua so sanh toc d6 dong chay tai khu
vuc nghién ctru trude va sau khi thuc hién

hut cat cho thay téc do dong chay sau khi

135



hat cat giam di so v6i tbe do dong chay ban
dau do qué trinh khai thac cat dd mé rong
long song va lam ting dién tich mat cit
wdt. Két qua tée do dong chay tai khu vuc
khai thac s& giam di dang ké so véi hién
trang ban dau.

Trong qua trinh thiét 1ap mo hinh thi cac
bién thuy luc dugc giti nguyén va chi thay
doi mat cat long song tai vi tri khai thac cat
vi vy toc do dong chay phia thuong ngudn
khu vuc khai trudng khong c6 sy thay doi
vé toc d6 dong chay trude va sau khi khai
thac. Tai cac vi tri ¢6 dién tich long song bi
thu hep thi toc d6 dong chay 16n hon so voi
nhiing khu vuc ¢6 dién tich long song 1on.
Tai phia ha luu cua khu vuc khai truong 11
trong thoi ky chua khai thac cat co toc do
dong chay 16n nhat dat gia tri 1.35m/s,
trong khi d6 thoi ky sau khi da khai thac
cat thi tbc do dong chay da suy giam chi
con khoang 0.57m/s. Tuong tu tai cac vi tri
khai thac khu vyuc IIL IV va V ¢6 téc do
dong chay 16n nhét lan luot 12 5.28, 2.4 va
0.89m/s di suy giam xudng con 0.71, 0.50
va 0.51m/s sau khi da khai thac cat soi.
Nghién ciru ciing da tinh toan toc do dong
chay trung binh tai cic vi tri kiém tra thudc
cac khu vuc khai thac cho thay sau khi khai
thac 1ong subi duge mo rong lam cho tdc
d6 dong chay s& nhd hon so véi diéu kién
ban dau. Tdc do dong chay trung binh tai
cac diém kiém tra P2, P3, P4 va P5 lan lugt
la 0.5, 0.74, 1.18, 0.23m/s va suy giam
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xuéng con 0.39, 0.16, 0.12 va 0.04m/s sau
khi d3 dwoc khai thac. Tur két qua mé
phong muc nuée trong dicu kién mua li
vao thang 7 cho thdy muc nudc 16n nhat tai
cac diém P2, P3, P4, P5 trong thoi ky trude
khi khai thac dat gia tri 292.4; 295.5; 301.7
va 304.3 m, gia tri myc nudc cd xu hudng
giam di tu 1.0 dén 2.0m sau khi du 4n thuc
hién khai thac va c6 cao trinh muc nudc la
290.1; 294.6; 299.9; 302.2m. Cao trinh
muc nudc trung binh sau khi thuc hién
khai thac cat séi tai cac khu vuc dat gia tri
lan luot 1a 286.4; 289.7; 294.7 va 296.2 m
thap hon so voi gid tri myc nudc trung binh
trong dicu kién trudc khi khai thac 1a 1.5m.
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