BO GIAO DUC VA DAO TAO
TRUONG PAI HQC MO - PIA CHAT

BAO CAO TONG KET

PE TAI KHOA HQC VA CONG NGHE CAP CO SO

NGHIEN CUU PANH GIA HIEN TRANG MOI TRUONG
KHONG KHi MO THAN CAO SON, TINH QUANG NINH
VA PE XUAT GIAI PHAP QUAN LY

M3 s6: T25 - 31

Chii nhiém d@ tai: TS. Tran Thi Thanh Thiy

Ha Noi, 11/2025




BO GIAO DUC VA DAO TAO
TRUONG PAI HQC MO - PIA CHAT

BAO CAO TONG KET
PE TAI KHOA HQC VA CONG NGHE CAP CO SO

NGHIEN CUU PANH GIA HIEN TRANG MOI TRUONG
KHONG KHIi MO THAN CAO SON, TINH QUANG NINH
VA PE XUAT GIAI PHAP QUAN LY

Mai s6: T25 - 31

Xac nhan cua
Trwong Dai hoc M6 -Dia chat Chiu nhiém de tai

TS. Tran Thi Thanh Thuy

Ha Noi, 11/2025




DANH SACH CAN BQ THAM GIA PE TAI

TT Ho va tén Pon vi cong tac
1 | Tran Thi Thanh Thay | Truong Pai hoc M6 - Pia chat
2 | Nguyén Mai Hoa Truong Pai hoc M6 - Pia chat
3 | Pham Khanh Huy Truong Pai hoc M6 - Pia chat
4 | b6 Thi Hai Truong Pai hoc M6 - Pia chat
5 | Tran Thanh Hanh Truong Pai hoc Mo - Dia chét




MUC LUC

DANH SACH CAN BO THAM GIA DE TATeueeieeeeeeeeseeeseseessessessensssnssssssssssssssssssses i
DANH MUC CAC BANG BIEU aueeeeeeeeseneeenseessensesssessssssssssensssssssssssssssssssssnsssssssssssssses iv
DANH MUC CAC HINHuoouvverreerrersnersncssesssessssssssssesssssssssssssssesssssssassssssasssssssssssssssassens iv
DANH MUC CAC KY TU VIET TAT oovereeerresrserssssssssssssssssssssssssssssssssssssssssssssssassses vi
THONG TIN KET QUA NGHIEN ClUTU e ueereeeenncesssessssssssssssssssssssssssssssssssssssssssssasssns vii
MO DAU coteeeeeesnesssssssssssssssnsssssssssssssssssssssssssssssssssmsssssssssssssssssssssssssssmssssnssssnsssssssnsssssns 1
1. Tinh hinh nghi€n clru trong NUGC.....ccuvvieiiiiiiiee e 1
2. Tinh hinh nghién ciu trén thE GIOT.........oveveeveeeeeeeeeeeeeee e 4
3. Tinh cAp thiét Cla A& Al ....o..vvveieeeeeeeeeeeeeeeeeee e, 11
4, MUC HBU CUA A8 1A ... 13
5. CAch tiép CAN NENIBN CTU ..., 13
6. Phuong phap nghi€n ClU.......ccveviviiiieiiieeeee e 14
7. Dbi tuong va pham vi NZHIEN CUU.......o.oveeeeeeeeeeeeeeeeeeeeeeeee e 15
8. NO1 dung NEHIEN CUU ..co.evieiiieiiieie e 15

CHUONG 1. PIEU KIEN TU NHIEN — KINH TE XA HOI VA HIEN TRANG
HOAT PONG KHAI THAC THAN MO THAN CAO SON, TINH QUANG NINH 17

L1, DIiEU KGN t0 NRIEN oot 17
L1 L. VEitPLE@IA .o 17
112, DGEC AIM @i B ... 17
1.1.3. DGEC @M Aia CRAL [2] .o 18
1.1.4. Dac diém dia chat CONG TFIMM ..o 19
1.1.5. Dac diém dia chat FRUY VAT 21
L. 1.6, THUY VAN .ot e e enaaeeeneseeens 23
L1 70 KR RQU .o 23
1.2, Dicukién Kinh t& - X3 N0 ... vevrveericiieeieee s 27
1210 DU KigN KRR £.......o e 27
1.2.20 DUEU KIGH XA MGl 27
1.3. Hién trang hoat dong khai thac cia m6 than Cao Son .........cccvveievviienieenenee, 28
1.3.1. Gidi thiéu vé hoat dong ciia mo than Cao Son [2] .......cccoevevevceaciaieeeen. 28
1.3.2. Hién trang khai thdc cua mo than Cao SOM .............ccccccvveeeciieeciiieiiieeeennans 28
1.3.3. Gidi phép cong nghé dang dwoc thiét ké va sir dung...............coooveeeeeeveneen... 29
1.3.4. Hién trang khu vuc do thai ciia mo than Cao SOM .........oeveeeeeeeeeeeeeeeeereeeren. 32

1



CHUONG 2. NGHIEN CUU PANH GIA HIEN TRANG MOI TRUONG KHONG

KHI KHU VUC MO THAN CAO SON, TINH QUANG NINH .......o.ovvmoererrerrerrens 35
2.1. Panh gia cac ngudn thai tac dong dén moi trudng khong khi tai moé than Cao
N 7021 E OO OO PPRROPRRRO 35
2. 1.1, Kht VIEC KRQT tFUOTNG. ...t 35
2.1.2.  Khu viee cdc cum sang, mang ga, tram nghién .................cccoeoeeeeeeeeeeeenn., 37
2.1.3. Khuviec DAT thai ... 38
2.1.4.  Khu viec tuyén Guong Van CRUYEN ..............ocoovveeeeeeeeeeeeeeeeeeeeeeeeeeeeeereees 41
2.2. Panh gi4 hién trang chat lvgng mai truong khong khi khu vec mé than Cao Son
...................................................................................................................... 42
2.2.1. Hién trang chat luong moi truong khong Khi ............ocoooovveeveeeeeeen, 42
2.2.2. Danh gia chat lwong khong khi khu viuc mo than Cao Son................... 47

CHUONG 3. PANH GIA HIEN TRANG QUAN LY, BAO VE MOI TRUONG
KHONG KHIi TAI MO THAN CAO SON VA PE XUAT GIAI PHAP KIEM SOAT,

GIAM THIEU O NHIEM evvvvvuuuuennnscceesssssmmsssssnsssssssssssasssnssssssssssssssssssssssssssssssssasssssssssssssses 53
3.1. Hién trang cong tac quan ly, bdo vé moi truong cia mod than Cao Son............. 53
3.1.1. Hoat dong khai thdc than va cdc tac dong dén moi trieong....................... 53
3.1.2.  Hién trang quan ly moi truong khong khi cua mo than Cao Son................ 54
3.2. Béanh gia cong tac bdo vé moi truong khong khi cia mo than Cao Son............ 57

3.3. P& xuit giai phap kiém soat, giam thiéu 6 nhiém méi tredng khong khi cho mo

than CA0 SOM..cc..iiiiiiiiiieteee ettt ettt ettt 59
3.3.1. Cadc giai phdp ky thudt va cORg NGRE ...........c...cocvveeeciiieeiiieaeiieeiee e, 59
3.3.1.1. D61 vGi tiéng On VA A0 TUNE ... 59
3.3.3.2. D01 V8T KRE DU oo 59
3.3.2.  Cdc gidi phap vAn hAnh SAN XUGL ...............ocooeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 62
3.3.3.  Cadc gidai phdp quan [y moOi trlONG ..............ccoeeeeeveeeciieeeiie e, 62
3.3.3.1.  Céc giai phap vé quan 1y va gidm Sat MOI trEONE cuueeeeeeerseerssecrssesssssssessssensens 62
3.3.3.2. Cac giai phap vé chinh sach va tai chinh ..........ooovoveveieeeeeeeeeeeeeeeeen. 64
3.3.4. Dénh gia hiéu qua kinh té - xa hoi ctia cac giai Phap .......cooveeveeeeeenn. 64
KET LUAN ccetrrueummsssnssesssssssssmssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssassssssssssssssssssssssssssss 66
TAT LIEU THAM KHAO.evrveusmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 68
PHU LUC uiiitiririistnnnniniisnssnsisiissssssssisissssssssssisissssssssisssssssssssssssssssssssssssssssssassssssssssasssssssass 71

11



DANH MUC CAC BANG BIEU

Béang 1.1. Nhiét do trung binh céac thang trong nam (°C) [20] ....eevvevieeeiiieeniieeeieeenee, 24
Bang 1.2. P 4m trung binh cac thang trong nam (%) [20] «...oveeveveeveeeeeeeeeeeeeeeeenens 24
Bang 1.3. Tong luong mua cac thang trong ndm (mm) [20].......c.oveeereeeveeeieeeeeeeeenans 25
Béng 1.4. Tong gid ning trung binh cac thang trong nam (gid) [20] ...ov.ovevvvvveeenane. 25
Bang 1.5. Cac thong s vé kich thudc va trit lwong khai trudng [2]..c.eeeeeeeeeeeeeeeenanns 29
Bang 1.6. Cac thong s6 ctia hé thdng khai thac [2] c.....veveveeeeeeeeeeeeeeee oo 29
Bang 2.1. Dung tich va thoi gian d6 thai ciia cac bai thai [2] c.veeveeeeeeeeeereeeeeeeeeeeeans 39
Béng 2.2. Két qua quan trac ndng do byi va khi SO» trung binh vao mua kho va mua

mua nam 2024 ctia Cong ty c6 phan Than Cao Son — TKV [1,4] ..ccoooieviiiiiiiiiies 43
Béng 2.3. Két qua tinh toan chi s6 AQI khong khi khu vyc mé than Cao Son ........... 48
Bang 2.4. Ngudng quy dinh ciia mot s chat khi doc hai trong moi truong khong khi

xung quanh (pg/m?) theo QCVN 05:2023/BTNMT ......coovivevieireeieereeeeeeeeeeeeseenn, 50
Bang 3.1. Tong hop cac xe phun nuée tudi dudng ctia mo than Cao Son.................. 56
Bang 3.2. Cac thong s6 cia mang ludi khoan nd min [3] ...c.ooveeveveeveeeeeeeeeeeeeeenens 60

v



DANH MUC CAC HINH

Hinh 1.1. So d6 mit bang m6 than Cao SON [2] ....cuveeeeeeeeeeeeeeeeeeeeeeeeeeeee e 17
Hinh 1.2. So d6 cong nghé khai thac ctia mo than Cao Son [2]......cccvvvvveeeeeeeereeenn. 30
Hinh 1.3. SO d6 cong nghé BOC At Aa.........o.oviveeeeeeeeeeeeeeeeeee oo 30
Hinh 1.4. Cong truong khai thac than 1§ thién mo than Cao Son ........ccceeevvivennnnnnnee. 31
Hinh 1.5. So d6 cong nghé sang tuyén va ché bién than [2] .......ccovevveueveerieeeeeeeanns 33
Hinh 2.1. Khu vuc san xuét tai Khai trudng than Cao Son [17] ..cc.cveeeveeeeeeeeeeeeenens 35
Hinh 2.2. So d6 khai thac kém dong thai tai mo than ............coceveeeeveeeeeeeeeeeeeeeens 36
Hinh 2.3. Hoat dong nd min trén khai truong Cong ty CP Than Cao Son ................... 37
Hinh 2.4. Cong truong Sang tuyén - Tiéu thu cia Cong ty CP Than Cao Son [3]....... 38
Hinh 2.5. Tuyén bang tai d4 dang hoat dong tai mé than Cao Son [16].......ccccoe.ee..... 38
Hinh 2.6. Hoat dong van chuyén than va dat trong khai truong ........eceevveevvveenneeeennee, 41
Hinh 2.7. Hé thong bang tai da trén mat bang +300 m ciia BT Bang Nau [21]............ 42

Hinh 2.8. Két qua quan tric khi SO», TSP, PM10 vao mua mua ndm 2024 [1,4] ........ 45
Hinh 2.9. Két qua quan tric khi SO2, bui TSP, PM10 vao mua kho nim 2024 [1,4]...45

Hinh 2.10. D4 thi biéu dién quan hé gitta ndng d6 bui TSP va luong mua................... 46
Hinh 2.11. Din bién ndng d6 bui lo limg theo mua va thoi gian [3] c..oveveveeveeeeeennns 47
Hinh 2.12. Phéi canh 3D khu vuc mo than Cao Son trén nén ban d6 vé tinh.............. 48
Hinh 2.13. Phéi canh 3D vi tri nguén thai va cac khu vuc ¢6 dia hinh cao trén khu vuc
nghién ctru (d6 phong dai cao do 1.5 1an so v&i phuong ngang) .........ccceeeevveeeneeenneee. 49
Hinh 2.14. Xay dyng dit 1iéu tham phil BE MAt ........ovvveveeieeeeeeeeeeeeeeeee e 49

Hinh 2.15. So d6 phan bd néng dd TSP trung binh tai khu vuc mo than Cao Son....... 50
Hinh 2.16. So d6 lan truyén néng do bui PM10 6 khu vuee mo than Cao Son theo kich

ban cuc doan nhat trung binh 1 i Phat thal ...........oueveeveieeeeeeeeeeeeeeeeeeee e 51
Hinh 2.17. So' dd lan truyén néng do bui TSP & khu vuc mo than Cao Son theo kich

ban cuc doan nhat trung binh 1 gid phat thai.........c.coeeiiiiiiiiiiii e, 51
Hinh 2.18. So d6 phan bd néng d6 PM10 trung binh khu vuc mé than Cao Son......... 52
Hinh 3.1. Sting phun suwong dap bui khu vuc bai thai Bang Nau ........c.cccocevinienenn. 55

Hinh 3.2. Van hanh thiét bi phun suwong dap bui cao ap va xe tudi duong chuyén dung

cia Cong ty CP Than Cao SOM ......ccceecuieeciieeiieiieesie et eieeete et saeesaeeseneesaeeenee e 57
Hinh 3.3. Hé thong phun suong cao ap va hé thong bang tai gitp giam thiéu bui ....... 61
Hinh 3.4. So d6 quy dinh chung vé cong tac quan Iy méi trudng doanh nghiép.......... 63
Hinh 3.5. Tong hop giai phap kiém soat chat lugng moi truong khong khi mo than Cao



DANH MUC CAC KY TU VIET TAT

BTNMT B¢ Tai Nguyén Moi Truong
BDKH Bién d6i khi hau

BT Bai thai

BVMT Béo v€ moi truong

CP Co phan

CTR Chét thai rin

DADT Dy 4n dau tu

DCCT Dia chat cong trinh
GHCP G161 han cho phép

GPMT Gidy phép moéi truong
HTKT Hé thong khai thac

MB Mit bang

MBSCN Mit bang san cong nghiép
NN Nha nuéce

PM10 Bui ¢6 kich thude 10 pm
PHMT Phuc hoi méi trudng
QCCP Quy chuan cho phép
QCVN Quy chuan Viét Nam
SCN San cong nghi¢p

SXSH San xuat sach hon

TCVN Tiéu chuén Viét Nam
TLGN Thuy luc gdu ngugc
TKCS Thiét ké co s&

TSP Té6ng bui lo ling

TP Thanh phé

TKV Téap doan cong nghiép Than — Khoang san Viét Nam
UBND Uy ban nhan dan

XLNT Xu ly nude thai

vi



BO GIAO DUC VADAOTAO
TRUONG PAI HOC MO - PIA CHAT

THONG TIN KET QUA NGHIEN CUU

1. Thong tin chung:

- Tén dé tai: Nghién ctru danh gia hién trang méi truong khong khi mo than Cao
Son, tinh Quang Ninh va d& xuit giai phap quan 1y.

- M s6: T25-31

- Chii nhiém: TS. Tran Thi Thanh Thuy

- Co quan chu tri: Truong Pai hoc M6 Dia chét

- Thoi gian thyc hién: Nam 2025, tir thang 1/2025 dén thang 12/2025.
2. Muc tiéu:
- Nghién ctru, danh gia hién trang chat luong méi truong khong khi mé than Cao Son,
tinh Quang Ninh;
- DBéanh gia hién trang quan ly, cong tdc bao vé moi truong khong khi dang thuc hién
tai mo than Cao Son,;
- Pé xuit giai phap kiém soat, giam thiéu 6 nhiém moi trudng khong khi cho mo than
Cao Son, tinh Quang Ninh.
3. Tinh mdéi va sang tao:
- Cap nhat cac thong tin, s6 liéu m&i nhat;
- Panh gia hién trang moi trudng khong khi moé than Cao Son, tinh Quang Ninh va dé
xudt giai phap quan ly, kiém soat chat lugng moi trudng khong khi dé bao vé méi
truong hudng t6i phat trién kinh té bén viing cho khu vue mo than.
4. Két qua nghién ctru:
- Téng hop, danh gia diéu kién tu nhién, kinh té - x3 hoi khu vuc moé than Cao Son va
hién trang hoat dong khai thac than cia mé than;
- Panh gia hién trang moi trudng khong khi mé than Cao Son, tinh Quang Ninh;
- Phéan tich, danh gia hi¢n trang quan ly, bdo v¢ mdi truong khong khi tai mo than Cao
Son, tinh Quang Ninh;
- Dé xuét cac giai phap kiém soat, giam thiéu 6 nhiém moi trudng khong khi cho mé
than Cao Son, tinh Quang Ninh.
5. San pham:
- Chuyén dé 1: Diéu kién ty nhién — kinh té xa hoi va hién trang hoat dong khai thac
than mo than Cao Son, tinh Quang Ninh;
- Chuyén d& 2: Nghién ctru, danh gia hién trang moéi truong khéng khi khu vuc mo
than Cao Son, tinh Quang Ninh;
- Chuyén dé 3: Panh gia hién trang quan 1y, bao vé moi trudng khong khi tai mo than
Cao Son, tinh Quang Ninh;
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- Chuyén dé 4: Giai phap kiém soat, giam thiéu 6 nhiém méi trudng khong khi cho mo
than Cao Son, tinh Quang Ninh;
- B4o cdo tong két dé tai “Nghién ctru dénh gia hién trang moi truong khong khi mo
than Cao Son, tinh Quang Ninh va dé xuat giai phap quan 1y”;
- 01 Bai bdo khoa hoc dang trén Tap chi Cong nghiép Mo;
- 01 Bai bdao Khoa hoc dang trén Tap chi Ba Lan - Journal of the Polish Mineral
Engineering Society, thuoc danh muc Scopus, Q3;
- Bdo cao Nghién ctru khoa hoc ctia 01 nhom Sinh vién K67,
- So d6 phan bd bui tai khu vue mé than Cao Son, tinh Quang Ninh.
6. Hiéu qua, phwong thirc chuyén giao két qua nghién ciru va kha ning ap dung
6.1. Hiéu qud
- Péi voi linh vuc gido duc va dao tao: Phuc vy cong tac gidang day cac mon hoc: Kiém
soat 6 nhiém khong khi va tiéng on; Quan 1y méi trudng... cho Khoa Mdi trudng,
Truong Pai hoc Mo - bia chét;
- Béi véi linh vuc khoa hoc va cong nghé lién quan: xay dung phuong phép luan khoa
hoc va 1a tién d& mé ra nhiéu hudéng nghién ctru co ban co tinh thyc tién phuc vu quan
1y tai nguyén va moi truong;
- D6i véi phat trién kinh té - x3 hoi: gop phan du bao, giam thiéu tic dong dén méi
truong tir hoat dong khai thac than ctia mo than Cao Son dong thoi thuc day phat trién
kinh té - x4 hoi ctia dia phuong hudng toi ting trudng xanh va bén virng.
6.2. Phuong thirc chuyén giao
Két qua nghién ciru gép phan hoan thién phuong phap luan khoa hoc va tng

dung thyc tién phuc vu dao tao sinh vién bac Pai hoc, Cao hoc K¥ thuat Méi truong va
phuc vu nghién ctru khoa hoc, quan 1y chat lugng méi truong khong khi cho Cong ty
C6 phan than Cao Son, Tap doan cong nghiép Than — Khoang san Viét Nam hudng t6i
phat trién kinh té bén vimng.
6.3. Kha nang ap dung

Két qua nghién ctru dugc st dung trong quan 1y va kiém soat chit luong moi
truong khong khi cho Cong ty C6 phan than Cao Son va 13 co so trong quan 1y moi
truong cho cac don vi khai thac than trén dia ban tinh Quang Ninh cua Tap doan cong
nghiép Than — Khoang san Viét Nam.

Ngay 14 thang 11 nam 2025

Co quan chu tri Chii nhi¢m @@ tai

TS. Tran Thi Thanh Thiy
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MO PAU
1. Tinh hinh nghién ctru trong nuwéc

Bao vé méi truong 13 van dé dugc quan tim trong nganh cong nghiép khai thac
khoang sdn no6i chung va nganh than noéi riéng. Hoat dong khai thac cua cac mo
khoang san di giy tac dong dén canh quan, méi trudng nhu: 1dm mét cin bang sinh
thai, phat tan chat thai, tich tu cac chit 6 nhiém, gy 6 nhiém méi truong nudc, gy
axit hoa cac mo... déng thoi phat sinh khi bui, tiéng On va nguy co xdy ra cac su cd
moi trudng. Ngay nay, chit lugng khong khi & cac khu vuc mo khai thac than 16 thién
13 mot van dé moi truong duge quan tAm do nhitng tic dong cua chung dén moi
truong. Do d6, viéc hiéu cac nguyén nhan giy tic dong dén moi truong khong khi va
danh gia rui ro tac dong ddi véi con ngudi 1a diéu can thiét.

Quang Ninh 14 dja phwong khai thac than 16n ciia ca nudc, phan bd tir Udng Bi,
Pong Triéu, Hoanh Bo, Ha Long va Cam Pha. Theo danh gia trong nhimg nam t4i, dé
phuc vu nhu cau phat trién kinh té, cac mo than 10 thién tai day tiép tuc tang do sau
khai thac voi san luong tir tir 1 = 4,5 triéu tin than nguyén khai. Trong nhiing nim gan
day, & Viét Nam, viéc danh gia tac dong ciia hoat dong khai thac khoang san dén méi
truong dd dugc thuc hién ¢ mot sé nghién ciru tuy nhién cac nghién ctru tap trung vé
moi truong khong khi con rét it, c6 thé thong ké tai mot sb nghién ctru sau:

Tai Khoa luan tt nghiép nam 2011 cua truong Pai hoc Dan lap Hai Phong do
Nguyén Thi Thuy Duong thuc hién di danh gia dugc van dé 6 nhiém méi truong
khong khi ciia mé Mao Khé do tac dong ctia hoat dong khai thac va van chuyén than
cling nhu dé xuat dugc cac giai phap giam thiéu 6 nhiém [8]. Trong kho4 luan da chi
ra qua trinh nguyén nhan chinh gay tac dong dén méi truong khong khi 1a do khai thac
va dot chay cac nhién liéu hoa thach. Nghién ciru c¢6 néu su dbt chay nhién liéu hoa
thach 1a nguyén nhan lam phat sinh cac khi nha kinh con qua trinh khai thac than gay 6
nhiém, suy thoai méi truong va phat sinh sy 6 moi truong tai cac khu vuc khai truong
ngay cang phirc tap. Két qua ciia nghién ctru da chi ra duoc cac ngudn gy 6 nhiém doi
v6i mo than Mao Khé 1a tir khu vuc khai thac, khu vuc sang tuyén va khu luu chira
than cliing cac hoat dong van chuyén, boc dd tai bén bii. Ngoai ra, nghién ciru da danh
gia dugc cac tac dong cua khi bui, tiéng 6n va do rung dén khu vuc mo than Mao Khé.
Pong thoi nghién ctru da dé xuit dugc cac giai phap kiém soat, giam thiéu 6 nhiém
moi truong khong khi cung cong tac quan 1y moi trudong cho mo than Mao Khé.

Trong nghién ctru cua Duong Thi Bich Hong (2012) di tip trung danh gia hién
trang moi truong khu vuc mé than Khanh Hoa, tinh Thai Nguyén, néu dugc cac giai
phép nang cao hi¢u qua cong tac quan ly cho mo than [11]. Nghién ctru da thuc hi¢n
khao sat, thu thap dir liéu vé diéu kién ty nhién, kinh té - xa hoi khu vuc mé cung tham
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van cong déng tai cac xa 1an cdn mo nhu x4 Phuc Ha, x4 An Khanh, x3 Son CAm.
Nghién ctru con thyc hién khao sat thyc dia, léy mau phan tich chat lugng moi truong
(khi bui, nudc mat, nude thai, nude ngém va dét) khu vuc mo trong giai doan 2009 -
2011. Nghién ctru con tong hop danh gia cac ngudn gy tac dong va tinh toan duoc tai
lugng cac chit 6 nhiém do hoat dong khai thac mo. Trén co s& céc tai licu thu thap vé
cong nghé khai thac cung ké hoach nang cap, phat trién cia mo, nghién ctru di dy bao
cac tac dong cua hoat dong khai thac dén moi truong khi két thic moé vao nam 2029.
Nghién ctru con danh gia tong thé cong tac bao vé moi truong moé nham chi ra cac giai
phap can uu tién giai quyét, nhan dinh cac vin dé moi truong con ton tai, dé xuat cac
giai phap nhim nang cao hiéu qua cong tac quan 1y, bao vé méi trudng ctia mo than
Khanh Hoa.

Trong nghién ctru ciia Nguyén Thi Hué (2016) da danh gia van dé méi truong do
hoat dong khai thac than & Quang Ninh giai doan 2016 — 2020 [12]. Nghién ctru da
1am rd dugc cac van dé moi trudng phat sinh do hoat dong khai thac than - khoang séan,
trong d6 tac dong truc tiép 1a 1am thay ddi chat lugng méi truong, giy mat can bang
sinh théi ty nhién va phéa v& canh quan. Nudc thai ctia cac mé than thai ra moéi truong
gdy 0 nhiém nguén nudc mat, anh huong dén chat lugng nude séng sudi, ho ving ven
bién. Ngoai ra, hoat dong dio moong va khai thic than con gay suy thoai, can kiét
ngudn nudc ngim, 6 nhidém cac tang chira nudc ngot. Nghién ctru di thong ké duoc
hién tuong chua hoa tai méot sé hd thuy loi & ving Pong Triéu do tac dong cua hoat
dong khai thac mo, lam anh hudng dén chat luong nude phuc vu san xuit nong nghiép.
Két qua danh gia ciing cho thdy moi trudng khong khi cac khu vuc khai thac khoang
san bi 6 nhiém boi khi byi va tiéng 6n, dic biét tai khu vuc CAm Pha, Udng Bi, Mao
Khé. Nong do bui tai cac khu vuc khai truong khai thac, khu vuc ché bién than déu
vuot gidi han cho phép tr 1,2 + 5,2 1an; con tai khu vue dan cu lan cin néng do vuot
3,3 lan. Nghién ciru ciing dd néu rd hoat dong khai thac than da va dang gy tac dong
16n dén méi trudng va anh huong nghiém trong dén sirc khoe con ngudi. Nghién ciru
cling chi ra duoc mot sb nguyén nhan trong cong tic quan 1y hoat dong khai thac
khoang san 1am phat sinh cac van d& méi trudng ndy, trong d6 chu yéu 1 do chua tun
thii cac quy dinh vé BVMT, chua dau tu thyc hién cac giai phap kiém soat 6 nhiém
moi trudng... Tir d6, nghién ctru di dua ra mot sb giai phap BVMT trong khai thac
than dong b tir cong tac quan 1y dén cac giai phap k¥ thuat.

Trong nghién ctru cia Bui Manh Tung (2019) va Pang Phuong Thao, Lé Van
Thao (2023) di tap trung xay dung cac quy dinh vé xac dinh giéi han t6i da cho phép
bui trong khong khi mé than ham 16 [19], [20]. Hién nay, cdc mo than ham 10 & Quang

Ninh dang tién hanh m& rong vé quy mo va dd sau véi tong chiéu dai duong 16 gia
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ting trén chyc nghin mét mdi nim. Hoat dong khai thac da gia ting lugng bui phat
sinh. Trong khi d¢, diéu kién lam viéc trong mé ham 10 sé& lam gia ting cc bénh nghé
nghié¢p dac bi¢t trude tac dong cua cac khi bui ddc hai phat sinh trong mé. Do do, dua
trén co s khoa hoc va thyc tién cing quy dinh cia QCVN 01:2011/BCT: Quy chuan
k¥ thuat qudc gia vé an toan trong khai thac than ham 10, nghién ctru da xay dung Tiéu
chuan Quéc gia vé phuong phap chdng bui bang phun swong mu tuan hoan ap suit cao
trong khai thac than ham 16 dé kiém soat néng dd bui tai cac mé ham 10.

Tai nghién ctru cia Nguyén Thu Huyén va nnk (2021) d3 tip trung danh gia hién
trang moi truong tai Cong ty Than Khanh Hoa — VVMI. Bang phuong phép thu thap,
diéu tra thuc dia, 14y mau phan tich, nghién ctru di chi ra rang nho cc cong nghé xir
1y moi trudng nude, khi thai ma cac van dé 6 nhiém moi trudng ciia mé di duoc giam
thiéu, hau hét nong do cac chat 6 nhiém déu dam bao cac Quy chuan tai thoi diém
quan tric. Nghién ciru ciing dé xuét giai phap kiém soat dong bd dé Cong ty vira tiép
tuc hoat dong san xuét vira dap (mg cac yéu cau vé bao vé moi truong [13].

Nhin chung, cac cong trinh nghién ctru trong nude thuong chi tap trung danh gia
vé hién trang méi trudng ndi chung con vé chat luong méi truong khong khi néi riéng
con it thuc hién do pham vi hep, chu yéu thudng duoc 10ng ghép trong cac danh gia
tac dong moi truong. Tuy nhién, két qua tong hop ciing cho thiy viéc danh gia chat
lugng modi truong khong khi do hoat dong khai thadc khoang san da dugc thuc hién
trong nhitng nim gan diy nho c6 su chuyén doi cong nghé san xuét, dau tu vé cong
nghé xur Iy méi trudng, thiét bi quan tric va sd luong cac diém quan tric ciing gia ting.
Vén dé méi trudng da duoc tap trung néu ra trong cac cha truong, chinh sach phat
trién cua cac doanh nghiép c6 hoat dong khai thac khoang san va tai dia phuong quan
ly. Pay 1a nhitng két qua hiru ich giup tac gia dua ra phuong phap luan nghién ciu
cung nhitng giai phap thuc té trong nghién ciru cia minh. Tuy nhién, hau hét cac cong
trinh m&i chi dwa ra duoc budc dau mot sé dic diém chung vé hién trang moi trudng
khong khi tai cac khu vuc khai thac mo, chua néu bat duoc cac ngudn chinh co nguy
co phét sinh gay 6 nhiém moi truong khong khi ciing nhu chua di sau, danh gia duoc
chi tiét cac tac nhan chinh, thanh phan bui c6 nguy co giy tic dong dén méi truong va
strc khoé ngudi lao dong va dan cu xung quanh. Do d6, cAn dau tu, phan tich, danh gia
cu thé thyc trang moi truong khong khi cing nhing tic dong c thé xdy ra bdi cac
hoat dong khai thac than néi chung va khai thac than 16 thién néi riéng dé xay dung ké
hoach dai han nham kiém soat, ing pho véi nguy co, giam thiéu tic dong va quan ly

¢6 hiéu qua hoat dong khai thac than phuc vu phat trién kinh té - xa hoi.



2. Tinh hinh nghién ciru trén thé gi6i

Hoat dong khai thac khoang san da giy tac dong dén moi trudng va sy phat trién
kinh té - xd hoi & nhiéu noi trén thé gii. Trén thé gidi, nhiéu nude c¢6 nén cong nghiép
mo phat trién va c6 lich st 1au doi nhu Lién bang Nga, Ucraina, Canada, My, CHLB
buc, Chilé, Anh, Trung Quéc, Mong Co, Uc... Viéc nghién ctru vé moi truong khong
khi & cac nude trén thé gi61 cling da duogc thyc hién & nhiéu cong trinh nghién curu, dac
biét tai mot s6 nude c6 hoat dong khai thac khoang san 16n phuc vu phat trién kinh té,
trong d6 c6 thé ké dén mot sb bao céo, nghién ctru sau:

Theo nghién ctru cia M.K. Ghose et al (2001) cho thiy hoat dong khai thac 16
thién chiém wu thé trong san xuat than & An D9. Nghién ciru tip trung dénh gia tac
dong cua hoat dong khai thac dén mai truong khong khi tai dia phuong. Nghién ctru st
dung dir li€u phat thai dé tinh toan lwong bui phat sinh do cac hoat dong khai thac khac
nhau. Chat luong khong khi dugce quan tric theo mua tai khu vuc khai truong cua mo.
Két qua nghién ctru cho thay kha ning 6 nhiém bai bui lo limg (SPM) cao va tac dong
tryc tiép dén sirc khoe con nguoi. Nghién ctru cling dua ra cac giai phap kiém soat chat
luong moi truong khong khi bao gdm viée quan 1y, 1ap ké hoach va thuc hién mot loat
cac bién phap ngin ngira va xir Iy bui. Trong d6, dé kiém soat 6 nhiém khong khi, tac
gia st dung hé théng cdy xanh véi kha niang chéng chiu tt, ngoai ra can thyc hién
kiém so4t buyi phat sinh trén dudng van chuyén. [29]

Véi nghién ciru cia S.K. Chaulya (2004) tap trung danh gia va quan 1y chat
lugng khong khi tai khu vuc Lakhanpur thuéc moé than Ib Valley ¢ bang Orissa, An
Do. Nghién ciru thuc hién quan tric ndng do trung binh 24 gid cua tong luong hat lo
lung (TSP), bui lo lang (PM10), khi SO2 va NOy trong thoi gian 1 ndm tai 13 tram
quan trac ¢ cac khu dan cu va 04 tram quan trac & cac khu vuc khai thac mo. Két qua
nghién ctru cho thiy néng d6 TSP va PM10 trung binh 24 gid va hang nam tai hau hét
cac khu dan cu va khu vyc khai truong déu vuot qua cac tiéu chudn vé chat luong
khong khi xung quanh qudc gia (NAAQS). Tuy nhién, néng do SO2 va NOy trung binh
24 gid va hang nam tai ca khu dan cu va khu vyc khai truong déu nam trong gidi han
quy dinh ciia NAAQS. Nghién ctru da danh gia dugc cac bién dong theo thoi gian cua
TSP va PM10 phu hop véi hé sb twong quan trung binh (R2) 1a 0,77 (+0,17) ddi voi
TSP va 0,85 (+0,10) ddi v6i PM10. Nong do t6i da cua TSP va PM10 khu vuc khai
thac dugc xay dung dua trén ki thuét kriging. Tir két qua danh gia, nghién ciru da xay
dung chién luoc quan 1y dé kiém soat 6 nhiém khéng khi trong d6 tip trung kiém soat
tai ngudn thai cung thiét 1ap vanh dai cAy xanh xung quanh cac khu vuc nhay cam tai
cac noi co6 nong do chat 6 nhidm khong khi vuot qua tiéu chudn cho phép dé bao vé
moi trudong khong khi khu vue mo than Ib Valley, An 6. [33]
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Nghién cuu ciia Ashish kumar sharma va K.A.Siddiqui (2010) tap trung danh gia
va quan 1y vé chat luong khong khi xung quanh khu virc mé than 16 thién Jayant, nim
tai Jayant, quan Sidhi cia Madhya Pradesh, An 6 tir thang 1 nim 2007 dén thang 12
nam 2008. Nghién ctru thuc hién quan tric ndng do trung binh 24 gid véi tong sd hat
lo limg (TSP), bui lang, khi lvu huynh dioxit (SO2) va oxit nito (NO) trong 2 nim.
Viéc léy mau duoc thuc hién dinh ky trong nim tai 05 tram quan trac tai khu dan cu,
khu virc khai thac va khu van phong. Két qua nghién ctru cho thiy nong do SO2 va NO
cao trong mua dong va thap nhat trong miia mua. Trong d6, ham luong bui TSP va bui
lang duoc phat hién 13 cao nhat vao mua hé. Két qua nghién ctru ciing cho thiy tai cac
mo than cta Jayant, ndng d6 SO va NO thap hon tiéu chuan NAAQS va CPCB cia An
Do tai tit ca cac tram quan tric nhung ndng d6 TSP va bui ling cao hon nhiéu so véi
gidi han. Két qua nghién ctru ciing cho thiy thanh phan kém va Mangan c6 chat luong
cao nhat trong ca bui TSP va bui léng dong. Trong bui léng dong va bui TSP, ham
lugng Zn cho néng do cao nhét, tiép theo 1a Mn, Pb, Cd, Ni va tdi thiéu 1a Cr. Nghién
ctru ciing dua ra giai phap trong kiém soét bui ling dong va TSP dic biét 1a véi ngudn
¢6 phat sinh nhiéu 1am lwong Zn va Mn. [23]

Trong nghién ctru ctia José I. Huertas et al (2012) tap trung danh gia chat luong
moi trudng khong khi tai cac mo khai thac than 16 thién ¢ mién Bac Colombia, 13 mot
trong nhitng khu vuc khai thac 1o thién 16n nhét thé gii. Theo sb liéu thong ké cia
nghién ctru cho thiy nam 2009, c6 8 cong ty khai thac dang hoat dong voi san luong
than uGc tinh khoang 70 triéu tin/nim. Theo két qua quan tric tir mang ludi giam sat
chét luong khong khi ciia Colombia hang ngdy va hang nim cho thiy tir nim 2007,
téng lugng bui lo ling (TSP) va PM10 c¢6 nong do vuot qua tiéu chuan chét lugng
khong khi tai cic ngdi lang nam xung quanh khu vuc mo. Dya trén yéu cau cia co
quan mdi truong qudc gia Colombia vé mé hinh hoa su phan tan TSP va PM10, bai
bao da thiét lap, du bao mot chuong trinh khong khi sach phu hop cho khu vuc nay.
Nghién ctru d thuc hién kiém ké phat thai TSP va PM10 cing cac thong tin vé dia
hinh va khi twong cho khu vuc tai 3 tram quan tric dia phuong thu thip trong nim
2008 va 2009 dé danh gia su phan tan bui TSP duwa trén mé hinh hoéa trong ISC3 va
AERMOD. Céc két qua thu dugc tr mo hinh s€ dugc so sanh vai cac gia tri thuc té do
mang lu6i giam sat chit luong khong khi do duge. Sau d6, nghién ciru di sir dung mé
hinh dé du bao ndng d6 bui TSP cho nam 2010. Dya trén két qua md hinh dy bao,
nghién ctru di danh gia dugc sy phan bd cac ving 6 nhidm trong khu vuce véi ndng do
6 nhiém cao, kh4, trung binh va nhe theo cac tiéu chuan quy dinh cta dja phuong. Tir
két qua danh gia du bdo, nghién ctru di dua ra giai phap nham xu 1y 6 nhidm d6i véi
cac khu vuc bi 6 nhiém méi trudong khong khi ddng thoi thue hién di doi ba ngéi lang
nam trong ving anh hudng 16n cia cac cong ty khai thac. [28]

J



Nghién ciru cia Bhanu Pandey et al (2014) tap trung danh gia sy thay doi chat
lugng moi1 truong khong khi va nude tai khu vuc mo than Jharia (JCF) & Jharkhand, 1a
khu vyc co tritr lugng than than cdc chét luong cao l6n nhit & An Do. Két qua nghién
ctru da danh gia sy thay doi ndng do SO2, NO2 va bui lo ling trong giai doan 2010 va
2011 tai 05 dia diém trong cac mua khac nhau. Nghién ctru da tinh toan chi s6 6 nhiém
khong khi (API) dua trén ndng d6 bui lo limg, khi SO2 va NO,. Két qua danh gia cho
thiy ndng d6 6 nhiém khi cao nhat gan khu vyc khai thac than. Nghién ctru ciing danh
gia sy thay doi nong do kim loai ning trong moi truong khong khi xung quanh va
trong bui PM10. Két qua cho thay theo thoi gian c6 sy thay doi dang ké ham luong
kim loai nang tai cac dia diém khéac nhau xung quanh khu vyc khai thac than. Sy phan
tan chat 6 nhiém moi trudng khong khi cung sy thay d6i vé mat khong gian da duoc
giai thich bang cach str dung phan tich cum (CA). Cac phén tich thong ké da bién da
dugc ap dung bao gdm; phan tich thanh phan chinh (PCA) dé xac dinh cac ngudn 6
nhiém khong khi chinh trong khu vuc. Két qua nghién ctru ciing cho thdy ndéng do
trung binh cta kim loai ning trong bui PM10 dugc phan b theo tht tu: Fe > Cu > Zn
> Mn > Pb > Cr > Cd > Ni. Duya trén két qua nghién ctru cho thiy cac ngudn chinh gop
phan gy 6 nhiém khong khi ¢ Jharia 1 tir cac hoat dong lién quan dén khai thac than,
mot s6 su ¢ do chay mo tai khai truong 16 thién ciing ngudn khi thai tir phuong tién
giao thong thir cip, trong d6 bui do gi6 thdi qua cac con duong khong trai nhwa ciing
g6p phan gy tac dong dén chat luong méi truong khong khi khu vuc. [25]

Néam 2020, nghién ctru cua Niharranjan Mishra va Nabanita Das da tap trung
danh gia cac tdc dong xa hoi hoc cua hoat dong khai thac mé Talcher Coalfield, An Do
d6i v6i van dé 6 nhiém khong khi, nudc va tiéng 6n. Dit liéu tong hop, thu thap cho
théy néng do bui lo lung cao dang bdo dong & mot s6 vi tri léy mau. Ngoai ra, hoat
dong van chuyén than khong che phu, viéc thiéu hé thdng phun nudc ciung sy di
chuyén cua cac phuong tién van chuyén hang ning di lam ting thém 6 nhiém khong
khi tai dia phuong. Ngoai ra, nghién ctru cling danh gia hoat dong khai thac mo da anh
huong dén muc nudc ngém. Dt liéu thu thap dugc tor Ban Kiém soat 6 nhiém Nha
nuéc, Bhubaneswar, cho thiy ham lugng trim tich lo ltng, COD va BODs & hau hét
cac khu vuc khai thac dd vuot qua tiéu chudn cho phép. Nghién ciru ciing thuc hién
khao sat, tham van cong dong tai 600 ho gia dinh ¢ 6 ngdi lang, trong d6 450 ho gia
dinh duoc chon tir cac khu vuc gén khu khai thac va 150 ho gia dinh da dugc chon tir
cac khu vuc khong khai thac. Két qua danh gia cho thdy trong sé 450 ho gia dinh,
khoang 96,44% nguoi dan cho ring Cong ty quan 1y khai thac Mahanadi Coalfields
Limited da khong thuc hién bat ky bién phap giam thiéu nao. Do d6, nghién ctru da dé
xudt mot sb giai phap quan Iy tong thé nhim giam thiéu hién trang 6 nhiém tai khu virc
mo than Talcher Coalfield, An Do, dam bao doi séng cho ngudi dan dia phuong. [31]
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Nghién ctru ctia Ang Li et al (2021) d4 tién hanh giam sat 6 nhiém khong khi tai
mo than Qipanjing & Noi Mong, Trung Qudc trong thoi gian mot nam. Trong nghién
clru nay, di danh gia hién trang phoi nhiém cung cac yéu t6 thiic ddy sy phat sinh 6
nhiém tai khu vuc. Nghién ctru di sir dung pho FTIR dé do cac hop chit vo co trong
bui ¢ kich thudc nhé hon 2,5 um. Cac dic diém phan bd theo khong gian va thoi gian
clia cac chat 6 nhiém bao gdm PM2.5, PM10, SO2, NO», O3 va CO da dugc danh gia.
Nghién ctru ciing tinh toan tong hop chi sé AQI dé danh gia chat lugng moi truong
khong khi khu vuc nghién ctru. Trong d6, nghién ctru cho thdy sy phan b theo khong
gian va thoi gian cta cac chat 6 nhiém trong khu vire mo than 13 khéng dong nhat. Thi
hai, cac thong sb khi tuong nhu tdc do gi6, do am tuong ddi, nhiét do va lugng mua
duoc phat hién c6 tac dong dang ké dén sy phan bd chat 6 nhiém khong khi, trong d6
voi diéu kién khi quyén 6n dinh sé& khong thuan lgi cho su khuéch tan cta cac chit 6
nhiém, din dén kéo dai qua trinh lan truyén 6 nhiém. Cudi cung, cac khi SOz va NO»
c6 ndng do cao trong khong khi & ving l4n cin v6i mo than. Nguyén nhan chu yéu 1a
do cac hoat dong khai thac than va cac vu chdy mo xay ra. Nghién clru nay giup lam
sang to ngudn gdc gay 6 nhiém khong khi khu vuc nghién ciru. [24]

F

Heilonggui Coal Mine (HECM) : 107 249° Guangna Coal Mine (GCM)
Location: 106.9929° N 39.4468° E o 107" Location: 107.0559° N 39.4421°E

@ Monitoring site

Fugiang Outer Dumping Site (FODS)
Location: 107.0107° N 39.4386° E
Qipanjing Coal Bureau (QCB)
Location: 107.0474° N 39.3961° E

Hinh 1. Vi tri cdc diém quan trdc khu viec nghién cieu nam 2018
Trong nghién ctru ciing dé cip dén van dé chay mo than dang hoat dong, rit kho
dé kiém soat va loai bo khi doc duoc tao ra. Chéay mo than khong chi gay 6 nhiém
khong khi nghiém trong ma con gy ra méi de doa 16n ddi véi cu dan trong khu vuc
khai thac. Nghién ctru ciing d thng ké duoc cac vu chdy mo than ¢ Trung Qudc, An
bJ, Hoa Ky, Uc, Nga, Indonesia, Venezuela, Nam Phi va cac quéc gia khéc. Tai
Trung Qudc, mot s lugng 16n cac moé than 16 thién phan bd ¢ mién Trung va mién
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Tay Trung Qudc. Hién tuong than ty boc chay & cac mo than cuc ky pho bién, dic biét
1a & ving gitra song Hoang Ha. Viéc tu dot chay than trong khu vuc khai thac cé thé
tao ra mot luong 16m khi doc, cé thé gay 0 nhiém moi truong. Theo s6 liéu théng ke,
qua trinh d6t chay ty phat cic via than va ddng chat thai than thai ra rat nhiéu khi CO,
SO, H2S, NOx, benzopyrene va cac khi doc hai khac. Nghién ctru cling da chung
minh duogc réng ham lugng Pb, Cr, Hg, F va As trong khi thai thai ra vugt qua tiéu
chuan khi thai cong nghiép tai Noi Mong.
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Hinh 2. Nong do hang théang tai cdc diém quan trac nam 2018: (a) PM2.5, (b) PM10,
(c) SO, (d) NO:, (e) O3, (f) CO va (g) AQI

Két qua cta nghién ctru giup dua ra cic giai phap trong quan Iy chat lugng khong
khi, danh gia cac tac dong toan dién tiém tang, phan bo hop 1y cac ngudn phat thai co
thé, xac dinh qua trinh di chuyén ngén han va dai han cta cac chat 6 nhi®m va cai thién
luat phap va quy dinh kiém soat chat lwvong khong khi. Ngoai ra, nghién ciru ciing danh
gia duoc cac hoat dong lién quan nhu gan tuyén duong sit van chuyén, qua trinh dot
than ngoai trdi va xe tai nang 1a nhimg 1y do chinh giy ra nong do 6 nhiém khong khi
cao tai cac khu vyc khai thac than. Nghién ciru da lap ban do bang phuong phap
Kriging dé wéc tinh ndng do cac chit 6 nhidm theo mua hodc hang nam. Nghién ciru
ndy ciing di tap trung nghién ctru danh gid 6 nhiém méi truong khong khi do lwong
khi thai tiém 4n trong cic vu chidy mo than ngdm, xac dinh cac ngudn 6 nhiém cua
chay mo than va anh huéng cua ching. Két qua cua nghién ctu ciing dua ra mot sd
giai phap cho chién luge quan 1y cua Chinh phu Trung Qudc nham han ché 6 nhiém tai

khu vuc chay mo than.



Theo nghién ctru cua Batur va Babii (2022), trong vai thap ky qua, 6 nhiém
khong khi d3 tré thanh méi quan tdm 16n. Cac chat 6 nhidém khong khi chinh anh
huong tiéu cuc dén stc khoe con ngudi 13 cac hat vat chat ho hip (PM), cu thé 1a
PM2.5 va PM10. Pé danh gia mtc d6 6 nhiém khong khi & khu vuc nay, nghién ciru
d3 str dung Ordinary Kriging dé phan tich chat lugng khong khi ¢ khu vyc Kryvyi Rih.
Trong do, 10 tram quan tric d3 duoc lua chon va dat tai khu vuc dan cu va thuong mai
16n cta thanh phd. Dua trén dir liéu quan tric tir cic tram gan cac nha may, khu cong
nghiép, AQI trung binh cho PM2.5 va PM10 lan luot 1a 170 va 89. Nghién ctru nay 1a
co s& cho cac nghién ctru khac tap trung vao vi¢c st dung phuong phép nghién cliru
chat luong khong khi va phat trién cac phuong phap hiéu qua dé quan 1y cac chét gay
6 nhiém khong khi. [25]

Trong nghién ctru ctia Rezmerita (2022) dd danh gia cic ngudn 6 nhiém khong
khi chinh & Petrosani, mot khu vuc khai thac truyén thng 1au doi & Romania. Nhitng
phat hién ban dau chi ra su suy giam cac chi s6 chat luong khong khi tai dia phuong
lién quan dén qua trinh khir cacbon, dya trén sy thay doi cua cac gia tri do duoc tai
mot trong nhiing khu vyc khai thac than bitum & Romania. [32]

Va gan déy, theo nghién ctru cia Heli A. Arregocés et al (2023), da danh gid cac
rii ro tiém 4n (chat gay ung thu va khong gy ung thu) ciia thanh phan kim loai ning
lién két voi PM' va Hydrocarbon thom da vong (PAH) tai mo 16 thién ¢ mién Bic
Colombia, M¥§. Nghién ctru da danh gia trén bui PMjo tai 08 dia diém véi ham luong
kim loai ndng lién két v6i bui PMyo duge danh gia chi tiét trén hinh 3. Nghién ctru
cling thuc hién danh gia cac khu vuc c6 nguy co rii ro do tiép xtic véi kim loai ning
lién két voi bui PMio va PAH, trong d6 dua ra dugc cac khu vuc co nguy co rii ro ung
thu theo khong gian do tiép xtic v6i kim loai ning va nhitng khu vuc ¢6 nguy co rii ro
ung thu theo khong gian trong subt cude doi do tiép xuc voi moi truong co chira PAH
lién két bui PMo, chi tiét trong hinh 4. Dya trén phén tich d6 nhay Monte Carlo, két
qua nghién ciru cho thay phoi nhiém véi Crvr 1 yéu té chinh anh huéng dén rui ro
ung thu & cac khu vuc phia Béc, phia Nam va khu vuc dong dan gan khu vuc mo. [27]

Duya trén két qua danh gia, nghién ciru di xay dung ké hoach d4nh gia va quan Iy
rtii ro phut hop dya trén nhitng hiéu biét vé ndng do kim loai nang lién két véi PM10 va
PAH ciing nhu céc rui ro strc khoe tiém an ciia chung, tap trung cha yéu & cac khu vuc
mo than 1§ thién. Két qua danh gia cho thiy nguoi dan song gan cac khu vuc mé 16
thién phai d6i mat véi cac nguy co stic khoe tiém an, vi vay viéc thiét 1ap cac chinh
sach va quy dinh dé kiém soat cac ngudn phat thai 1a rt quan trong dbi vdi cac mo 10

thién va chinh quyén dia phuong.


https://link.springer.com/article/10.1007/s11356-023-30787-z#auth-Heli_A_-Arregoc_s-Aff1-Aff2
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Hinh 3. Ham luong kim loai nang trén mau bui PMg xung quanh khu viec mo o thién
& My Latin: (a) nong do trung binh ciia kim loai ndng lién két véi bui PMio va (b) Chi

s6 gid tri tich tu dia chat
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Hinh 4. Cdc khu viee ¢6 nguy co riii ro do tiép xiic véi kim loai ndng lién két véi bui
PM10 va PAH tich hop ham xdc sudt c6 diéu kién cho wéc tinh HI, CR va ILCR. (a)
Phdn phoi riii ro khéng gdy ung thw theo khéng gian do tiép xiic véi kim logi ning (b)
Phdn phéi riii ro ung thw theo khéng gian do tiép xiic véi kim loai ning va (c) Phén
phéi rii ro ung thw theo khéng gian trong suét cuéc doi do tiép xiic véi méi truong cé
chira PAH lién két bui PMo

Trong nghién ctru [30], Mishra va Kumar (2024) da xac dinh qua trinh khai thac
va stir dung than, gy tac dong dén tham thuc vat dia phuong. Két qua nghién ciru danh
gia duogc cac khu vire ¢6 gia tri AQI cao nhat va gia tri AQI thdp nhét va ciing chi ra
rang PM10 va PM2.5 dong gdp nhiéu nhét vao gia tri AQIL Sau khi phan tich kim loai
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nang cla cac hat, cac nguyén té sau day duoc tim thdy trong khu vuc nghién ciru gom
Cd, Cr, Cu, Fe, Mn, N1, Pb va Zn.

C6 thé thiy rang, viéc nghién ctru danh gia cac tac dong ciia hoat dong khai thac
16 thién dén moi truong khong khi va sttc khoé con nguoi da duoc thuc hién & nhiéu
noi trén thé gidi, dac biét tai cdc nudc cd hoat dong khai thac mo 1on. Hau hét cac
nghién ctru déu dic biét quan tAm dén viéc dwa ra phuong phap luan nghién ctru, danh
gia cac tac dong co thé co, hién trang 6 nhidm méi trudng va nhitng nguy co rii ro, sy
cb moi trudng c6 kha ning xdy ra ciing nhu cac tac dong ddi voi stre khoé cua ngudi
dan séng xung quanh khu vuc mé. Cac nghién ctu di st dung moé hinh dé du béo
kiém soat moi truong khong khi cling nhu xac dinh duoc thanh phan kim loai lién két
v6i bui trong khong khi gy tic dong 16n dén moi truong, anh hudng sitc khoé cong
dong. Mot sd nghién ciru ciing sir dung chi sd tong hop 6 nhiém khong khi (API) dé
danh gia tong thé hién trang 6 nhiém moi trudng khong khi trén pham vi rong, gan khu
vuc mo. Va dya trén két qua danh gia tong hop tai liéu tir cac cong trinh nghién ciru
trén thé gidi ciing cho thay hién tuong than tu boc chay ¢ cac mé than 16 thién kha pho
bién. Viéc tu bdc chay than trong khu vuc khai thac cé thé tao ra mot luong 16n khi
doc, gay 6 nhiém mai truong khong khi. Theo sd lidu thong ké cho thay qua trinh d6t
chay tu phat cic via than va déng chat thai than thai ra rat nhiéu khi CO, SO, HsS,
NOx, benzopyrene va cac khi doc hai khac. Do d6, viéc nghién ciru danh gia tong hop
hién trang méi truong khong khi khu vuc khai thac 19 thién cung cac tac dong cua cac
ngudn thai, phuong tién van chuyén va nguy co tu boc chay tai cac khai trudng giup
du bao va kiém soat bién dong tai nguyén, moi truong, chi dong tng phé cac sy cb
moi truong cd thé x4y ra nham giam thiéu céc tac dong ti€u cuc, tiét kiém chi phi va
tao loi ich kinh té cho doanh nghiép.
3. Tinh cap thiét cia dé tai

Quang Ninh 1a mdt tinh vira thudc vung kinh té trong diém phia Bic vira
thudc ving duyén hai Bac Bo, cach thi ¢6 Ha Noi 153 km vé phia Dong Bac. Quang
Ninh 14 tinh khai thac than cia Viét Nam va 1a tinh c6 thé manh vé phat trién du lich
va thuong mai qubc té do nhitng thuan loi vé vi tri dia 1y, cang bién nudc sau, cac
danh lam thang canh ndi tiéng nhu vinh Ha Long - di san, ky quan thién nhién thé gidi,
vinh Bai Tu Long, di tich van hoa lich st Yén T, sudi nudc néng Quang Hanh... bé
tinh Quang Ninh khai thac t6i da cac tiém ning ndy va phat trién mot cach bén ving,
dong vai trd quan trong trong tam giac kinh té trong diém phia Bic thi cAn phai lam tdt
cong tac bao vé moi trudng, trong d6 can khic phuc cac 6 nhidm do qua trinh khai thac
than nhiéu nam trudc day. C6 thé noi hoat dong khai thac than & Viét Nam mdt mat
dem lai hiéu qua kinh té cho dja phuong, mit khac ciing gy cac tac dong dén canh

quan, sinh thai va moi truong, gay tich tu 6 nhiém moi trudng va nguy co xay ra cac
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su ¢d moi truong. Moi trudng khong khi cac khu vuc khai thac than thudng bi 6 nhiém
do khi bui va tiéng dn dic biét vao mua kho. Theo bao cdo cia TKV, Cong ty CP Than
Cao Son la don vi khai thac mé 19 thi€n c6 san lugng 16n nhat TKV, véi trén 6 triéu
tan than/nim. Hién nay, Cong ty dang thuc hién xtc bdc tir 65 + 70 triéu m? dat d4 mdi
nim vé6i diéu kién khai thac ngay cang xubng siu va quing duong van chuyén 16n.
Diéu nay dan dén sy gia ting ham luong khi bui do hoat dong khai thac. Theo nghién
ctru cho thiy bui than khong chi giy anh hudng truc tiép dén stc khoé ngudi lao dong,
ma con ¢ nguy co gy chdy nd tai cac mo. Do d6, c6 thé thay chat luong khong khi &
cac khu vuc mé khai thac than 1o thién 13 mot vin dé moi truong duoc quan tdm do
nhimng tac dong cuia chiung dén méi truong va sirc khoe con ngudi. Hon nita, voi didu
kién Bién d6i khi hau ngay cang dién bién phirc tap hién nay, Quang Ninh ciing 13 dia
phu‘ong ven bién chiu tac dong manh cta hién twong nay. Bién ddi khi hau, nhiét do
: : P ting cao dan dén ting chi
phi cho hé théng thong gio,
lam mat, mirc ti€u thu dién
gia tdng. Khi hiu kh6 nong
doi hoi cac bién phap kiém
soat bui, gidm phat tan ra
moi truong din dén viéc
phai cit giam mot s6 hoat
dong khai thac dé tuan thu
4 AL cac quy dinh vé moi trudng
Hinh 5. Hoat dong khai théc trong khai hoge dau tu vio cic cong
trwong Cong ty CP Than Cao Son - trinh xtr 1y bui dan dén chi phi

tang 1én. Ngoai ra, theo Dé an bao vé moi trudng ving than Quang Ninh giai doan dén
2025, dinh hudng téi 2030, TKV da dat myc ti€u bao v€ moi trudong 1a mot ndi dung
co ban trong Chién luoc phat trién bén viing cia TKV [15]. Nhan thirc 16 tam quan
trong ciia viéc quan 1y théng nhat va tong hop tai nguyén méi truong véi hoat dong
phat trién kinh doanh ctia cic doanh nghiép khai thac than va phat trién kinh té cua
tinh Quang Ninh theo huéng bén viing, TKV néi chung va Cong ty C6 phan Than Cao
Son trong nhitng nim qua da nd luc trong cong tac bao vé moi trudng va tng pho véi
BPKH véi sy dau tu vé cong nghé va chi phi trong ddi 16n. Ngoai ra, theo tong hop
cac cong trinh nghién ciru trong va ngoai nudc cho thay, hién nay viéc danh gia chi tiét
vé moi truong khong khi tai cac khu vuc khai thac 16 thién chua nhiéu. Do d6, dé tai
“Nghién cuu danh gia hi¢én trang moi truwong khong khi mo than Cao Son, tinh
Quding Ninh va dé xudt gidi phdp qudn Iy” dugc thyc hién 13 can thiét nham nghién
ctru cac yéu t6 gay 6 nhiém moi truong khong khi va danh gia ri ro cia chung dén
12



moi trudng va doi sdng déan sinh tir d6 xay dung cac ké hoach phat trién dai han, kiém
soat c6 hi¢u qua hoat dong khai thac than ciia mé than Cao Son theo dinh huéng phat
trién kinh té bén viing vira giup kiém soat, ung pho véi rui ro, sy cb6 moi truong, vira
dam bao phat trién kinh té cua dia phuong.
4. Muc tiéu caa dé tai
Nghién ctru danh gia hién trang chit lugng moi trudng khong khi mo than Cao Son
cung hién trang quan 1y, bao vé moi truong khong khi dang thuc hién tai mo than, tir
d6 dé xuét giai phap kiém soat 6 nhidm méi trudng khong khi cho mé than Cao Son,
tinh Quang Ninh.
5. Cach tiép cin nghién ctru
- T ié}) can the tién
Hoat dong khai thac khoang san gy tac dong dén méi truong, doi sdng va cac hoat

dong phat trién kinh té - x hoi tai khu vuc Cam Pha noi chung va mo than Cao Son
no6i riéng. Trén co so nghién ciru, danh gia cac ngudn phat thai ciing hién trang chat
lugng moi truong khong khi tai khu vuc dé danh gia tong thé, toan dién kha niang tac
dong cua khai thac than 16 thién dén méi truong khong khi khu vye.
- Ké thira kinh nghiém va co so dir liéu da co

Linh vuc nghién ctru, danh gia hién trang khong khi do hoat dong khai thac mo 10
thién trén thé gidi va Viét Nam d3 duoc thuc hién tir nhiéu nim trudce day véi nhidu
cong trinh nghién ctru khoa hoc, dé tai, dy an... Do d6 viéc tiép can, ké thira tri thire,
kinh nghiém s& gitp tac gida xay dung dugc phuong phap ludn nghién ctru phu hop,
trong do cach tiép can nay s¢ chu yéu thuc hién mot sb noi dung sau:
+ Tong quan cac phuong phap nghién ciru, ddnh gia moi truong khong khi & khu vuc
c6 hoat dong khai thac mo than 10 thién trén thé gioi va & Viét Nam.
+ K& thira cac sb liéu théng ké, tai liéu diéu tra, quan tric trong cac giai doan trudc tu
d6 tong hop xay dung co so dir lidu, tai liéu dé danh gia hién trang méi truong khong
khi khu vuc mo than Cao Son, tinh Quang Ninh.
- Tié'p can da muc tiéu

Viéc da dang héa phuong phap tong hop, diéu tra, tham van cong dong nhim
nang cao tinh chinh xac trong danh gia hién trang méi trudng khong khi dé chu dong
g pho, dé xuat cac giai phap kiém soat chat luong méi truong, dam bao an toan, bén
virng, phu hop véi myc ti€u phat trién kinh té xanh tai khu vuec.
- Tiép cdn nguyén Iy phdt trién bén viing

Nghién ciru, ddnh gia phat trién bén viing nganh than trudc sy thay doi vé quy mo
khai thac va BDKH cua dia phuong, nham dam bao su phat trién hai hoa cua 3 van dé
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chinh: kinh té, méi trudng va xa hoi. Trong do:

+ V& kinh té: 6n dinh san lugng khai thac, dam bao cung cép than phuc vu muyc tiéu
an ninh ning luong qudc gia, giam chi phi san xut, dam bao phat trién kinh té nganh.

+ V& mai truong: xay dung cic phuong phap bao vé moi trudng khong khi than
thién, hiru ich v6i tw nhién va giam thiéu cac rui ro, su ¢6 moi truong.

+ V& xi hoi: dam bao diéu kién séng cho ngudi dan séng xung quanh khu vuc
khai thac ctia mo than Cao Son va on dinh doi séng cho cong nhan ving mé, dong thoi
mang lai hinh 4nh m6i truong xanh cho mo than va TKV.

6. Phwong phap nghién ciru

- Phirong phdp thu thdp va chinh Iy cdc logi tai liéu: cac so lidu vé diéu kién dia
hinh, khi hau, thuy van; hi¢n trang hoat dong khai thac than 10 thién; két qua quan tric
moi trudng dinh ky cta Cong ty CP than Cao Son va tir mét sd tram quan tric tu dong
& khu vue, cac théng tin vé sy cd moi truong di xay ra (néu cd) tai khu vuc mo than
Cao Son, tinh Quang Ninh;

- Phuwong phdp ké thira: sit dung cac két qua nghién ctru, quan tric méi truong
khong khi dinh ky tai mo than Cao Son, tinh Quang Ninh da thyc hién trude day, cung
cac nghién ctru vé tac dong ctia 6 nhidm khong khi dén méi truong va con ngudi trén
thé gidi va tai Viét Nam 1am co s xdy dung phuong phap luan nghién ctru;

- Phuong phap khdo sat thuc dia, tham van cong dong: danh gia hién trang moi
truong khong khi trong d6 tip trung danh gia phat sinh bui va tiéng on ciia mo than
Cao Son. Trong d6, thuc hién quan tric, do nhanh chat lugng bui tai khu vuc khai
truong, tuyén duong van chuyén, khu vuc bai thai va sang tuyén 1 noi c6 ngudn phat
sinh bui cao. Nhom nghién ctru st dung thiét bi do ndng do bui dién tir [a CEL-712
MICRODUST PRO cua hing Casella — Anh Quéc. May c6 dai do rong tir 0 dén 250
g/m? (c6 thé ty dong chon dai do), do phan giai: 0,001 mg/m?; D6 6n dinh zero: < 2
pg/m?; Hién thi gia tri bui: tirc thoi, Max, trung binh. Ngoai ra, cong tac khao sat
thuc dia con thuc hién danh gid cong tac quan 1y moi truong khong khi dang thuc hién
tai cdc mo, hién trang cac cong trinh x1r Iy moi truong khong khi cung céc sy cb moi
truong da xdy ra (néu co) 1am co s¢ dé danh gida mirc d6 tac dong cua 6 nhidm khong
khi dén méi trudng khu vuc dong thoi xac dinh nguyén nhan va danh gia nhiing ton
thit ma doanh nghiép dang chi tra dé khic phuc, ing pho voi nhitng tac dong do;

- Phwong phdp chuyén gia: tham van cc chuyén gia trong linh vuc moi trudng va
khai thac mo dé dwa ra dinh hudng, xdy dung phuong phap luin va ndi dung trong
nghién ctru, danh gia hién trang moi trudong khong khi khu vuc mo than Cao Son, tinh
Quang Ninh ciing nhu d& xuat cac giai phap kiém soat, bao vé moéi truong khong khi,

dam bao phat trién bén virng cho khu vuc nghién ctru.
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- Phwong phdp mé hinh: sit dung md hinh AERMOD véi cac thong sb vé chat
luong khong khi, diéu kién khi tuong, dia hinh va dic diém 16p phu thuc vat dé danh
gia kha niang khuyéch tan cac chat 6 nhiém trong khong khi, du bao sy lan truyén céc
chat trong moi truong khong khi dudi cac tic dong ciua diéu kién khi quyén.
AERMOD m6 phong phén tan dong khi ¢ trang thai 6n dinh trong d6 né gia dinh rang
ndng d6 cua khi phan tan 6n dinh & tit ca cac khoang cach mé phong sir dung dit liéu
khi tugng trung binh gid. M6 hinh st dung dir li€u khi tuong hang gid cuia co quan
hang khong chau Au, ERAS v6i mién tinh toan chay mé hinh 1 5 km x 5 km, lu6i 100
m x 100 m. Céc dit liéu vé hudng gio, téc do gid, luong mua duoc tong hop cho nim
2024 (tinh tir 1/1/ 2024 dén 31/12/2024) dé dwa vao md hinh tinh toan cing véi co s&
dir liéu théng ké quan trac moi trudng khong khi cho giai doan nay va dit liéu tir kiém
ké khi thai ctia tinh Quang Ninh nam 2024. Dya trén két qua tinh toan, dy bao mé hinh
tién hanh phan tich, danh gia két qua dong thoi dy bao, xay dung so d6 phat tan, phan
b6 khi bui tai khu vuc mé than Cao Son, tinh Quang Ninh.

- Phwong phdp tong hop dir liéu: thong ké cac két qua thu thap, khao sat thuc dia,
so sanh véi cac quy chuan hién hanh twong ung nhu: QCVN 05:2023/BTNMT (quy
chuan k¥ thuat qudc gia vé chat luong mdi truong khong khi xung quanh — trung binh
1h); QCVN 26:2010/BTNMT (quy chudn k¥ thudt quéc gia vé tiéng 6n); QCVN
27:2010/BTNMT (quy chuan k¥ thudt quéc gia vé rung dong, 6h + 21h); QCVN
03:2019/BYT (gia tri giéi han tiép xtic cho phép ciia 50 yéu t6 hoa hoc tai noi lam
viéc); QCVN 24:2016/BYT (tiéng On tai noi lam viéc); QCVN 27:2016/TT-BYT (d6
rung tai noi 1am viéc) dé danh gia hién trang chét luong maéi truong khong khi. Tinh
toan chi s6 chat luong khong khi (AQI) theo huéng dan trong Quyét dinh s6 1459/QP-
TCMT ngay 12/11/2019 ctia Téng Cuc Mdi trudng dé tir d6 dua ra nhan xét, danh gia
tong thé chat lugng moi trudng khong khi khu vuc. Ngoai ra, nghién ctru con tong hop
dir lieu mo hinh AERMOD dé danh gia chat lugng mai truong khong khi va xay dung
so d6 phan bd, lan truyén khuéch tan khi bui tai khu vuc mé than Cao Son, tinh Quang
Ninh dé tir 46 dua ra cac giai phap quan Iy, kiém soat 6 nhidm méi truong khong khi
cho khu vuc nghién ctru.

7. Poi twong va pham vi nghién ciru

- Doi tiwong nghién ciru: Chat lugng moi truong khong khi va cac tic dong cia ching
dén khu vuc khai thac mo than Cao Son, tinh Quang Ninh.

- Pham vi nghién curu: Khu vuc khai thac than cia mé than Cao Son, tinh Quang Ninh.
8. Noi dung nghién ciru

- Nghién ctru diéu kién tu nhién — kinh té xa hoi va hién trang hoat dong khai thac
than mé than Cao Son, tinh Quang Ninh;
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- Nghién ctru, danh gia hién trang moi truong khong khi khu vuc mé than Cao Son,
tinh Quang Ninh;

- DPanh gia hién trang quan ly, bao vé moi trudong khong khi tai mo than Cao Son,
tinh Quang Ninh;

- Dé xuit giai phap kiém soat, giam thiéu 6 nhiém méi trudng khong khi cho mo
than Cao Son, tinh Quang Ninh.
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CHUONG 1. BPIEU KIEN TU NHIEN — KINH TE XA HQI VA HIEN
TRANG HOAT PQONG KHAI THAC THAN MO THAN CAO SON, TINH
QUANG NINH

1.1.Piéu kién tw nhién
1.1.1. Vitri dia ly

Mo than Cao Son thudc phuong Méng Duong, phudng Cam Tay, phudng Cam
DPoéng, phuong Cam Son, tinh Quang Ninh, cach phuong Cam Pha khoang 4 km vé
phia Bic. Vi tri tiép giap ctia mé nhu sau:

+ Phia BDong ctia mé Cao Son gidp khai truong mo Coc Sau;

+ Phia Tay cua mo Cao Son giap khai truong mo Bong D4 Mai;

+ Phia Nam cta mé Cao Son gidp khai truong mé Peo Nai;

+ Phia Bac cia mo Cao Son giap tinh 16 326 va cao toc Ha Long - Van Pon.

Tong dién tich ctia mo than Cao Son 1a 1.710,19 ha, trong d6: MBSCN mé la
55,92 ha; khai truong 1a 607,43 ha; cac bai thai 1a 1.026,84 ha va nhu cau khac 1a
20,00 ha.

| DT326 |

Tp-.Cam Pha
| DT329 | (QL18 |

Hinh 1.1. So' @ mit bang mé than Cao Son /2/
1.1.2. DPic diém dia hinh
Khu mé nam trong ving doi nui, thoai dan tir Bac xuéng Nam. Dia hinh cua khu
viyc mo hién nay gdm hé thong cac ting khai thac 16 thién phat trién theo phuwong Dong -
Tay. Pic diém dia hinh khu mé 14 cac moong, ting khai thac, nuéc mat khong ton tai
lau. Nhin chung, dia hinh trong khu vuc di thay d6i hoan toan so véi dia hinh nguyén
thuy do qua trinh khai thac 19 thién va qué trinh d6 thai dang dién ra tai khu vyc.
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1.1.3. Pdc diém dia chit [2]
1.1.3.1. Pia tang

a) G161 Mezozoi (MZ) h¢ Trias (T) - théng thuong (T3) - bac Nori - reti (T3n-r)
hé ting Hon Gai (Tsn-rhg).

Dia téng cua mo gém cac loai da tram tich nhu: bot két, sét két, san két, cat két,
cudi két cung cac via than dan xen nhau. Trong do, dia téng trAm tich chia than thudc
gidi Mezozo - hé Trias - thong thuong, bac Nori-Reti, hé taing Hon Gai (Tsn-rhg).
Trong d6, tai mo than Cao Son chi gip trAm tich thudc phan hé ting Hon Gai dudi
(Tsn-rhg) va phan hé tang Hon Gai giita (Tzn-rhg).

Phan dué6i hé tang Hon Gai dudi (Tsn-rhg)): Phan duéi hé ting nay phan bd & phia
Nam L¢ Tri - Péo Nai, doc qubc 16 18, ¢ chiéu day khoang 300 m. Thanh phan thach
hoc chu yéu 1a cudi két hat tho, cat bot két va cac thau kinh than mong khong cé gia tri
cong nghiép ndm chinh hop goc trén tram tich da voi hé Cacbon - Pecmi (C; - Py).

Phan duéi hé tang Hon Gai gitta (Tsn-rhgy): Tai liéu dia chét ciia cac giai doan
tim kiém dén tham do ti mi déu ching minh cot dia ting c6 chiéu day 1én dén gan
1.000 m. Thanh phﬁn thach hoc gém bot, sét két, cudi két, cat két va 04 via than, tir
dudi Ién trén nhu sau: via mong (1), via day (2), via trung gian (3), via G (4). Trong
do, chum via day (2) va via G (4) la nhitng chum via c6 gia tri cong nghiép.

Quy luat tram tich cta cac via than kha phirc tap. Chiéu day dija ting chira than
tang dan tir Tay sang Pong va Nam 1én Bic. Cang 1én phia Béc sb lugng phan via ting
1én. Chiéu day dia tng chira than ting, nhung chiéu day cac via than bi vat mong dan.

b) Gidi Cenozoic (KZ) h¢ B¢ Tt (Q)

Pit da thuoc hé Bé Ta phan bd nho hep & Pong Nam mo than Cao Son, hau
khap dién tich khu mo, cac ting khai thac 16 thién di boc tro da gbc hodc d6 thai trum
lén. Thanh phﬁn chu yéu 1a cat, sét, soi, cudi va cac vat chat thuc vat, co cu tao bé roi.
Chiéu day dat d4 ctia hé tng tir 3 m + 8 m, trung binh 5 m va nim phu bét chinh hop
trén tram tich Trias.
1.1.3.2. Kién tao

a) Nép udn

Khu mo Péo Nai - Coc Sau 1a phan trung tim cta nép 16m bac hai Khe Sim - Lo
Tri - Péo Nai - Quang Loi, & phia Bic truc nép 16m c6 phuong gin Pong Tay, chim
dan vé phia Pong. Trén hai canh thuong xuat hién nhiéu hé théng nép udn béac ba va bi
phan cit, dich chuyén béi cac dut giy gan vudng goc v6i phuong truc chinh, 1am ting
do phuc tap vé cAu tric dja chat khu moé. Pac diém céc nép udn chinh khu mé nhu sau:

Nép 16m trung tam: Kéo dai tir pham vi phia TAy khu mé qua Nam moong Déo
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Nai dén dong tu Coc Sau qua dut gay F.U dén pham vi phia Pong khu mé. Pay 1a nép
10m khong hoan chinh, canh Nam dde tir 25° + 30°, canh Béc thoai hon, goc dbc tir 10°
+ 15°. Truc nép udn c6 phuong gan Tay - Pong, do trong nép 16m 16n ndy c6 nhiéu cac
dut gdy phan cit, nén truc nép 16m kho xac dinh. Nép 16m (dong tu Nam Ta Ngan mo
Coc Sau) 1a nép 16m nho sinh kém va con mot s6 nép 16m nho khac kéo theo.

Céc nép 161 bac ba: Phan bd & hai canh chay gan song song véi nép 16m trung
tam. DAy 14 cac nép 16i khong hoan chinh, bi cac dit giy cat qua thé hién rd nhat &
khu vuc Nam LK K323, LK.L358, L915... Pay 1a cac nép 16i bac ba ¢ hai bén canh
ciia nép 16m trung tdm. Doc cac 16 khoan LK.K35 (T.IX), K259, LK1060 (T.XIV)
hinh thanh cac nép 16i bac ba trén canh Bic nép 16m trung tim, lam cho céc via than
cdm vé Bac theo cau trac chung cta toan khu mo than Déo Nai - Coc Sau. Ngoai ra
con t6n tai mot s6 cac nép udn nho phirc tap dang kéo theo.

b) but gay

Trong pham vi khu mo Péo Nai va mé Coc Sau ton tai cac dit gay phat trién
theo hai hé théng chu yéu: Theo phuong 4 vi tuyén (dit gy F.A - A, F.Al. F.A2,
F.A3, F.A4, F.B, F.N, F.X1) va hé thong dut giy theo phuong 4 kinh tuyén (cac dit
gdy F.A6, F.H, F.L, F.L2, F.a, F.a3, F.U, F.U1). Theo tinh chit cua dt gy c6 thé
chia ching thanh hai loai: Nhom céac dut gay nghich gém: F.A, F.Al1 , F.A2, F.A3,
F.A6, F.K, FKI1, F.L, F.L2, F.a3, F.UI, F.K2 va nhom céc dat gay thuan gém: F.A4,
F.N, F.H, F.a, F.U, F.B.

Ngoai cac dut gay ké trén ¢ khu mé con nhiéu dut gdy nho sinh kém voi cac dut
gdy chinh. Cac diit gily nho loai nay chi dugc phat hién qua tai liéu khai thac hodc tang
khai thac 1 thién.

1.1.4. Pdc diém dia chit cong trinh
1.1.4.1. Péc diem PCCT cdc I6p ddt trong tram tich Pé tir va tang dd thai

bia hinh dia mao hién nay ¢ dang can béng viing chic va khong c6 hién tugng
sut 16 & nén duong, nén khoan. Két qua phan tich mau cua 16p phu Dé Tir cho thy
thanh phan hat tir 0,5 mm + 1 mm; khi lugng thé tich thay doi tir 1,63 + 1,97 g/cm’;
khéi luong riéng bién doi tir 2,5 + 2,75 g/em?; lyc dinh két dat da thay doi tir 0,25 +
1,3 kg/cm? va goc ma sat trong tir 9 + 31°. Két qua nay cho thiy 16p pha Dé Tt rat
yéu, lyc dinh két rat nho dan dén rat dé truot 1¢, kho khan cho cong tac thi cong dudng
va vach bo mo 16 thién.
1.1.4.2. Déc diém DCCT trong tang tram tich chita than

Dit da trong dia ting chira than ¢ thanh phan bao gom: bot két, sét két, cat két,

cudi két, san két. Trong do:
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- San két: L loai d4 c¢6 chu yéu trong toan khu mo. Chiéu day trung binh 12 m = 16
m, cudi két c6 mau xam, xam sang dén xam t6i. Cau tao dang khdi, xi mang gin két 1a
silic. C6 d6 bén viing cao, d cimg trung binh cap 11 + 12.

- Cudi két: Phan 16n gip & vach via day (2), & phia tru via it gip hon. Chiéu day
trung binh 10 m + 15 m, cudi két c6 mau xam, xam sang dén xam t6i. C4u tao dang
khéi, hat khong dong, ciu tao dang khéi, xi ming gin két 1a silic. Tuy theo muirc do
phong hoéa, c& hat va xi ming gin két, do cing cua cudi két thay doi khac nhau. Do
clmg trung binh cip 10.

- Cat két: Phan bd rong trong khu mo, chiéu day trung binh tir 10 m + 13 m. Ciu tao
dang khéi. Cat két co kién trac Psamit, hat nho dén trung binh déi khi ¢ hat 16n. Mau
xam den, xam sang, xi mang gin két 1a silic trong d6 chta cic vay xerexit, thinh
thoang gip fenpat, tuocmalin. PO cing cua cat két thay d6i theo mirc do phong hoa,
kién trac, xi mang gin két va chiéu sau, trung binh cdp 10 + 11.

- BOot két: Tuong ddi nhiéu trong khu mo, c6 mau sac xam toi. Hau hét tai cac 16
khoan déu gap 16p bot két trén vach va dudi tru via day (2). Chiéu day 16p khoang 4 m
+ 5 m. Bot két co ciu tao phan 16p, xi ming gan két 1a silic. P9 cing trung binh cép 5.
- Sét két: Phan bd chu yéu O trén vach va dudi tru cac via than. Mau xam den hoac
den. Cu tao phan phién mong, hau hét cac 16p bot két bat gip & cac 16 khoan c6 chiéu
day bé hon 1m, do cing trung binh cip 4 + 5.

Riéng cac 10p sét than phan bd rat han ché trong khoang sang. Ching nam truc
tiép trén vach, tru via than, véi1 d¢ day thay ddi tr 0,2 m + 2,0 m. Sét than mau xam
den, mém, bd dung tay bop duoc, khi gip nudc dé truong nd. Lop nay thudng bi lay
cung luc voi qua trinh khai thac than. Chiéu day cua cac 16p d4 bién doi theo phuong,
theo di¢n tich va theo do sau, gitra cac khu vuc trong mo ciling c6 su khac nhau.
1.1.4.3. Cdc hién tuong dia chat cong trinh

Céc hién tuong dia chét cong trinh phat trién manh gdm phong hoa, truot 16 bd
mo, bung nén, trong d6 16n nhat 13 hién twong phong hoa bé mat dat da khi co su boc
10 va truot 16 bo mo.

- Hién tuwong phong hod: Khu mé nam trong ving nhiét doi gié mua, c6 hai
mua 1 rét v6i nhiét do, d6 am, do boc hoi thay doi kha 16n dan dén qua trinh phong
hoa dat da xay ra manh liét. D4t d4 trén mat ting bi phong hoa bd rdi, tinh chat co ly
giam di 10 rét.

- Hién twong trueot 16 bo- mé: tai mé c6 dau hién dich chuyén bod mo nhung
khong lién tuc, c6 giai doan chuyén dich, c6 giai doan 6n dinh (khu vuc bo phia

DPoéng). Sau khi c6 bién phap thi cong, khoan dao giam thi viéc dich chuyén di tam

20



dirng lai mot thoi gian song dén nay lai ¢6 dau hiéu truot 16. Qu4 trinh truot 16 bd cong
tac xay ra phurc tap. Ngoai anh huong cta cac yéu té ty nhién, cac yéu td cong nghe,
k¥ thuat khai thac ciing c6 tic dong nhat dinh dén do on dinh ciia bd moé nhu cac yéu
t6 khoan nd min, bdc xuc dat da, trinh tu va hé théng khai théac... Dé dam béo an toan
cling nhu nang cao hiéu qua ctia qua trinh khai thac can nghién ctru cc giai phap diéu
khién 6n dinh bd mo.

1.1.5. Diic diém dia chét thuy vin

a) Tang chtra nudc 16 hong trong tram tich Bé T (Q)

Tram tich Pé Ta bao phii hau hét dién tich khu mé. Thanh phan dat da gom sét
pha cét, cudi, soi 1an mun thuc vat, mau vang nhat dén nau sim, nguén géc eluvi,
deluvi, proluvi. Chiéu day bién dbi tir 3 m = 5 m. Do thanh phan dat d4 c6 nhicu sét,
chiéu day mong nén kha ning chira va thim nudc kém. Theo két qua khao sat, ting
chtra nudc nay nudc xuat 16 khong nhiéu, chil yéu phat hién vao mua mua vdi cac
diém 16 ¢6 luu luong tir 0,02 + 0,1 I/s. Ngudn cung cip nudc cho tang ndy chu yéu la
nudc mua va chi di ding cho sinh hoat nhé 1¢. Do d6, khi khai thac ham 10 muc do dnh
hudng cua tang chira nay khong dang ké.

b) Phirc hé chira nudc khe nit trong tram tich chira than Ts(n-r)hg

Tram tich chta than phan bd rong rai khip toan khu mo, bao gdm toan bo dia
tang chira than cua via Day va via G. Nudc ton tai trong cac hé thong k& nirt ciia dat
da. Dat da chira nude 1a cudi két, san két, cat két. Dat da it chira nudce c6 thanh phén la
bot két, sét két, sét than, vi co hién tuong tai sét hoa ¢ cac k& nuat trong loai da hat min
1am cho kha ning chira va thAm nudc it trd thanh cach nude. Do dic diém tram tich
nhip, cac dat da chira nude nam xen ké cac 16p dat da cach nudc, vi thé nudc dudi dat
van dong va luu thong co tinh ap lyc. Tuy nhién, do cau tric dia chat va cac dut giy
lam cho tinh 4p lyc bi giam va nudc van dong & trang thai chuyén tiép giira nudc ngam
va nude ap lyc. Pay 1a mot phic hé chira nuée ap lyc nam trong tang chira than Hon
Gai - Cam Pha. D4t da ¢ trong tang chira than dugc tram tich theo chu ky tir hat tho
dén hat min. C6 mit trong phuc hé nay bao gém cudi két, cat két, bot két, sét két, san
két va cac via than, cu thé nhu sau:

- Cat két chiém khoang 22,35%, la loai dat da co6 mit trén toan bd khu mo, co
chidu day tir vai mét dén vai chuc mét. Thanh phan chu yéu 1a cac hat thach anh c6
duong kinh tir 0,01 cm + 0,05 cm, duoc gén két v4i nhau boi xi mang silic ran chic.
Trong 16p thudng c6 nhiéu khe ntt, cang xudng siu do hat cang nho dan. Pay 1a d4 co
kha ning chira nudc sau 16p cudi, san két.

- Cudi két va san két chiém khoang 18,8%. Pay la loai dat d4 phan bd rong rai

trong khu mo. Cudi két, san két c6 nhiéu khe ntt, hau hét cac 16 khoan gip céc 16p da
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nay thuong thiy nuéc phun hodc dang 1én khoi miéng 16 khoan, ngoai ra con thay hién
tugng mat nudc, nhung hién tugng nay chi thdy xuét hién phan trén cing cta 16p cudi,
san két. Tai cac 16 khoan nudc phun 1én ti luu lugng thuong 14 0,02 /s (LK 387). Tai
LK3004 d3 st dung nudc phun dung cho cdp nude chong bui trong khu vuc mo vao
mua kho.

- Bot két chiém khoang 28,27 % dét da trong khu mo, thudng nam sat vach, try
via than. Trong 16p it khe nurt, thanh phan chi yéu 1a cac hat sét, vi vay day 1a 16p da
chtra nudc kém.

- Sét két, sét than chiém khoang 7% dat d4 dja tang, thuong nam sat vach, try hodc
kep trong via than. Loai d4 nay c6 chiéu day trung binh 2 m + 3 m, d6i chd day hang
chuc mét. La loai d4 cach nuée tot, nhung dé bi pha huy trong qua trinh nd min khai
thac. Lop sét, sét than phan 16p mong, mém, bé khi gip nudce dé bi truong no.

- Than va than ban chiém khoang gan 20% dat da dia ting. Chiém mot ty trong rat
16n 1a do trong khu mo c6 cac via than rat day, nhiéu chd 1én t6i vai chuc mét.

Ngudn cung cdp cho nude dudi dat chi yéu 1a nudc mua thong qua cac k& nit
dat d¢a. Mién phan b 1a dia ting chta than. Mién thoat 1 cac diém 16 tao nén dong
mit. Pong thai nude ngdm qua tai lidu quan tric cho thdy muc nudc va luu luong bién
ddi theo mua rd rét. Hudng van dong chinh cia nudc dudi dat 1a sy van dong tu cac
phia vao trung tdm moong.

Ngudn cung cap nude cho phirc hé nay chu yéu 13 nudc mua. VE dong thai ting
chtra nuéc ngdm trong tram tich T3(n-r)hg, muc nudc dao dong theo mua vao nudc
mua muc nude cao hon mua kho tir 2 = 4 m. Do dit da chira nuéc va khong chira nudce
nam xen k& nhau, céc 16p khong chira nude nhu bot két, sét két va do hién tuong tai sét
hoa lam cho cac khe nut trong da tr¢ thanh kin, duy tri cach nudc dugc bdo toan cho
dat d4, vi vay tao 1én nhiéu 16p chira nude co ap va nude van dong trong ting mang
tinh 4p luc. Trong qua trinh thi cong LK 3004 muc nudc phun cao hon miéng 16 khoan
trong khi chiéu sau khai thac ciia moong Coc Sau tai thoi diém khoan 1a & mirc (-100).
L khoan nay da duoc luwu giit dé khai thac nude phuc vu san xut than.
¢) Boi chira nude 16 hong trong cac dut giy kién tao

Trong khu mé than Coc Sau - Péo Nai c6 nhiéu dit gdy, hau hét cac dut giy co
phuong cha yéu 13 & vi tuyén. Viéc nghién ciru nude ¢ trong cac dut giy duogc tién
hanh dong thdi véi qué trinh thim do. it da trong cac 16 khoan gip déi pha huy
thuong 1a cac mach thach anh, cat, bot, sét 1an 1on, mirc do gén két roi rac, mau 16i
khoan khi 14y 1én thi mém bé c6 thé dung tay bop vun duge, trong d6i huy hoai c6 rat
nhiéu sét. Theo sb liéu bom tai nhirng 16 khoan giap khu mo, thay rang hau hét cac 16

khoan bom nudc thi nghiém déu nghéo nudc. Hé sb thAm cua dat da nho, véi dit gay
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F.L c6 K =0,0003 m/ngay dém (LK496); dut gay F.A c6 K = 0,00036 m/ngay dém;
dut gay F.T c6 K =0,0009 m/ngay dém (LK840).

1.1.6. Thuy van

Hé théng nude mat ciia mo chi tdn tai & nhitng tran mua va dugc ti€u thoat tu
nhién va db ra song Mong Duong. Gan khu mé c6 hai ngudn nuée mit dang ké 13 sudi
D4 Mai va sudi Khe Cham.

- Subi Khe Cham: Nam phia Bic cta khai trudng mé Cao Son, hudng dong chay
ctia sudi 1a tir Tay Nam xudng Dong Bac va dén khoang tuyén T.IX thi nhap vao sudi
Bang Nau, do ra song Mong Duong. Hién tai, do hoat dong khai thac 16 thién nén dia
hinh va dong chay khu vuc da thay d6i, c6 nhidu chd chi la nhitng lach nho véi do
rong trung binh 5 m dén 10 m, c¢6 noi rong dén 20 m. Long sudi bi dat da thai lap 1én
nhiéu, can trd luu thong dong chay. Luu luong do dugc lic mua to 16n nhat Qumax =
2.688 1/s, nho nhat Qumin = 0,045 1/s, vao mua mua i con 16n hon rat nhiéu, 1am ngap
lut ca mot phan thung ling sudi P4 Mai.

- Subi Pa Mai 1a mét sudi 16n, cét qua dia téng chira cac via than tir via 12 dén
via 14-4 co6 gia tri cong nghiép. Sudi ¢6 luu vue rong 16n ké ca subi chinh va phu co
t6i hang chuc km?2. Sudi c6 do ddc kha 16n, chénh 1éch khoang 230 m + 300 m. Nudc
tap trung kha nhanh nhung thoat ciing dé dang, chi trong nira ngay la giao thong di lai
binh thuong.

Ngudn cip nudc chinh cho sudi 1a nudc mua va nude thao khé mé. Nhin chung
nudc mit trong khu moé nhiéu. Hién tuong bi ngap lut tirc thoi thudng xuyén xay ra
vao mua mua, gy trd ngai cho giao thong. [1]

1.1.7. Khi hdu
1.1.7.1.  Nhiét do

Khu mo than Cao Son nam trong vung khi hau nhiét d6i gié mua voi 02 mua rd
rét: Mua mua tir thang 4 dén hét thang 10; dic diém ctua mua 1a néng am; hudng gio
chinh 1a Pong va Dong Nam. Mua kho kéo dai tir thang 11 dén thang 3 nam sau; dic
diém cta mua 1a kho hanh, lanh; hudng gié chinh Bic va Pong Bic. Két qua thong ké
bién thién nhiét do khong khi cho théy, nhiét d§ trung binh gilta cdc nam cé sy dao
dong khong 16n. Nhiét dd tai khu vuc mo than Cao Son théng ké nhu bang 1.1.

Nhiét d6 trung binh 05 nam gﬁn nhét: 24,3°C;

Nhiét d6 thip nhat trong 05 nim gan day: 14,6°C (thang 02/2022);

Nhiét d6 cao nhét trong 05 nim gan day: 30,7°C (thang 06/2020).
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Béang 1.1. Nhiét d¢ trung binh cac thang trong nam (°C) [21]

Niam 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024

Trung binh nim | 24,0 249 | 24,6 | 24,4 23,7 | 24,5 | 24,6
Thang 01 17,2 17,5 | 19,4 15,7 180 | 164 | 179
Thang 02 16,5 21,3 | 19,4 19,7 146 | 19,6 | 188
Thang 03 21,2 21,7 | 22,6 | 22,0 21,6 | 21,5 | 207
Thang 04 23.3 262 | 21,8 24.9 233 | 243 | 266
Thang 05 28,7 273 | 28,6 | 28,7 257 | 27,7 | 27,6
Thang 06 29.4 299 | 30,7 30,2 292 | 29,1 | 292
Thang 07 28,6 29.7 | 30,6 30,1 292 | 30,1 | 288
Thang 08 28,0 28,6 | 283 28,8 28,6 | 28,5 | 292
Thang 09 27,5 282 | 28,5 27,9 278 | 279 | 281
Thang 10 25,5 26 246 | 242 247 | 26,6 | 26,3
Thang 11 23,5 22,7 | 23,0 | 21,8 246 | 23,3 | 238
Thang 12 19,0 19.1 | 17,6 18,3 170 | 19,2 | 18,5

1.1.7.2. B am

D6 am 1a yéu t6 vi khi hau anh hudng dén moi trudng va sire khoe con ngudi. Do
am 16n sé& 1a moi truong thuan lgi cho cac vi sinh vat phat trién, ching phat tan tr mat
dat vao khong khi, lan truyén gy 6 nhiém méi trudng. PO 4m tai khu viuc moé than
Cao Son théng ké nhu sau:

Do am thap nhat trong 05 ndm gan day: 65% (thang 12/2022);

D6 4m cao nhit trong 05 nim gan day: 89% (thang 03/2019).

Bang 1.2. P$ 4m trung binh cac thang trong nim (%) [21]

Nam 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
Trung binh nam 82 83 81 81 81 81 82
Thang 01 80 85 81 72 84 74 82
Thang 02 75 88 83 83 85 82 85
Théang 03 84 89 87 88 &9 84 86
Thang 04 84 87 83 88 80 87 87
Thang 05 83 85 83 85 83 82 85
Thang 06 82 84 79 79 84 85 87
Thang 07 85 84 79 81 83 82 88
Théng 08 88 86 87 86 86 86 86
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Nam 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
Thang 09 84 76 85 86 83 84 85
Thang 10 77 80 77 81 74 76 72
Thang 11 81 77 78 73 81 77 72
Théng 12 85 73 73 74 65 74 69

1.1.7.3. Lwong mua
Luong mua trung binh trong 05 ndm la 2.011 mm, phan b6 khong déu gitra cac
thang trong nam. Luong mua tai khu vire mé than Cao Son théng ké nhu sau:
Luong mua thap nhat trong 05 nim gan ddy: 0 mm/thang (thang 01/2021);
Luong mua cao nhit trong 05 nim gan ddy: 847,8 mm/thang (thang 08/2020).
Bang 1.3. Tong lwong mua céc thang trong nim (mm) [21]

Nam 2018 2019 2020 2021 2022 2023 2024
Toéng nim | 2.306,1 | 1.499,1 | 1.896,7 | 1.777,5 | 2.575,7 | 1.529,2 | 3.270,8
Théng 01 18,0 18,9 72,9 0,0 69,7 43,0 56,6

Thang 02 5,2 25,4 25,3 58,3 144,8 41,1 9,6

Thang 03 39,4 32,5 37,3 39,2 49,3 13,0 23,2
Théng 04 442 185,4 48,4 51,0 24,7 52,0 104,6
Thang 05 102,5 159,2 67,7 42,9 291,7 73,6 354,7
Théng 06 309,4 274,9 141,8 187,0 182,9 561,8 723,0
Théng 07 844,7 277,0 45,7 212,7 | 396,4 182,7 | 949,4
Thang 08 422.0 350,6 | 847.8 | 426,8 708,4 | 256,5 3419
Théng 09 415,5 33,0 345,9 | 4272 | 461,2 | 273,6 | 6975

Théng 10 22,7 92,1 247 322,1 210,2 1,0 7,6
Théang 11 44,9 49,1 16,2 9,8 34.9 22,6 1,8
Thang 12 37,6 1,0 0,7 0,5 1,5 8,3 0,9

1.1.7.4. Ché dj ndng
Téng sb gio nang trung binh trong 05 ndm gan ddy do duoc tai khu vuc 1a 1.437,1
gid/nim. Theo théng ké thang c6 sb gid ning trung binh cao nhit 13 thang 7/2020
(228,7 gid) va thang c6 sb gid ning thip nhat 1a thang 03/2019 (31 gid).
Bang 1.4. Tong gio ning trung binh cac thang trong nim (gid) [21]

Nim 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
Tong s6 gio' ndng | 1.480,8 | 1.366,3 | 1.441,9 | 1.473,0 | 1.423,5 | 1.359,3 | 1.341,1
Thang 01 46,3 32,0 70,4 80,5 52,7 | 753 63,9
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Nam 2018 2019 2020 2021 2022 2023 2024
Thang 02 42,4 65,2 68,2 126,7 31,7 67,9 39,8
Théang 03 97,7 31,0 38,8 30,1 61,8 74,2 26,6
Thang 04 74,2 72,0 49,5 31,7 116,8 24,3 82,8
Thang 05 216,8 | 1174 | 169,4 | 155,1 96,2 138,0 | 113,3
Théang 06 160,1 150,7 | 2154 | 184,8 | 136,7 | 134,2 | 101,5
Thang 07 133,8 | 143,4 | 228,77 | 212,2 | 195,7 | 196,8 | 118,5
Théang 08 127,5 139,9 | 147,8 | 126,5 156 100,4 | 156,5
Thang 09 160,6 | 192,2 | 1323 148,2 | 137,5 | 123,8 | 110,8
Théang 10 181,6 | 152,0 | 112,1 116,6 180 155,6 | 218,8
Théang 11 153,2 | 1484 | 120,7 | 1223 | 143,2 | 171,3 | 192,0
Théng 12 86,6 122,1 88,6 136,3 | 115,2 97,5 116,6

1.1.7.5. Béo va dap thap nhiét dsi

Moi nam Quang Ninh chiu anh huéng trung binh 05 + 06 con bio, nim nhiéu co
tGi 09 + 10 con. Bao thuong co cip d6 16n, c¢6 nhitng tran bdo cip 12. Trung binh
thuong tir thang 07 dén thang 08 1a bdo vao Quang Ninh. Con gidng thudng xay ra
trong mua ha, trung binh mdi thang c6 05 ngay; cac thang 06, 07, 08 mdi thang co thé
6 toi 10 ngay. Hang nam dén mua mua bio déu c6 cac tran bio, giong, t6, 16¢ nhung
khong dé lai hau qua gi nghiém trong va khong lam anh hudng nhiéu dén san xuat than
clia toan ving. Tuy nhién, vao thoi diém cudi thang 07, dau thang 08 nam 2015 (28/07
+ 05/08/2015), tinh Quang Ninh d3 c6 trdn mua li kéo dai gy anh huong dén hoat
dong san xuét than trén toan dia ban tinh Quang Ninh, 1am gian doan cong tac san xuat
cua mo.
1.1.7.6. Gio

Hang nim, & Quang Ninh c6 20 = 25 dot gié mua Pong Bic. La khu vuc ven
bién voi dia hinh phirc tap nén co ché gi6 cua tinh khong thuan nhat. Theo bao céo
Hién trang moi truong tinh Quang Ninh giai doan 2018 - 2022, toc d6 gié & cac khu
vuc trong tinh rat khac nhau. Trong d6, toc do gi6 & cac dao ngoai khoi rat 16n, trung
binh hang nam 1a 5 m/s, c6 thoi diém tdc do gio 1én t6i trén 40 m/s. Con & ving dong
bang tdc d6 gi6 trung binh nim 1a 2 m/s. Toc d6 gid 16n nhét cua cac thang gitra mua
hé, gid 16m ciing co thé xay ra trong cac dot gié mua, cic con dong, 16c hoic t6.
1.1.7.7. Cdc hién twong thoi tiét bat thuong

Trong ndm 2015, da c6 tran mua 1 lich st chua tirng ¢6 trong vong 50 nam, thoi

gian mua kéo dai 04 ngay, luong mua do duoc tai Co T6 va Méng Cai 1a 899 mm da
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gay thiét hai rat 16n vé tai san va con nguoi.

Dot mua lii lich sir ngay 28/07/2015 lam cho nganh than bi ton that ning né. Céc
kho, bai tap két than ctia TKV d3 bj mua 16n rira tréi. Mot s6 mo ham 10 bi ngap nhu
mo than Nga Hai, toan b di¢n san xudt tir mirc -250 + -97 m mo than Mong Duong bi
ngap nuac.

Thang 6/2017, Quang Ninh c6 cac dot ning ndng bat thuong tir ngay 01/06/2017
dén ngay 05/06/2017, nhi¢t d6 cao nhét do duoc tai khu vue CAm Pha 1a 39,5°C.

Thang 10/2020, dot mua 1ii d& gay ton that vé kinh té cho ngudi dan trén dia ban
tinh Quang Ninh. Nuéc 1i khién cho 13 phudng/xa trén dia ban tinh ngip ung lién tuc
trong 03 ngay tur 08/10/2020 +10/10/2020.

Ngay 24/9/2021, dot mua cudng dd 16n kéo dai trong ngay dan dén hién tuong
ngap ung cuc by & mat s6 khu vuc thudc tinh Quang Ninh, nhiéu noi nuée ngap sau
gan 1 m khién viéc di lai gdp kho khan.

Theo kich ban bién dbi khi hau, nudc bién dang cua Viét Nam do B9 Tai nguyén
va Moi truong ban hanh ndm 2016, trong khoang thoi gian tir nam 1962 - 2014, myuc
nudc bién trung binh tai tram Bai Chay c6 xu huéng ting khoang 1,54 mm/nam, tai
tram Ctra Ong c6 xu hudng ting manh khoang 5,23 mm/nam. Tuy nhién, do khu vuc
mo than Cao Son niam sdu bén trong nén muc do tic dong cua nude bién dang 1a
khong déng ké.

1.2. Diéu kién Kinh té - xa hoi
1.2.1. Diéu kién kinh té

Hién nay tai dia phuong dang phat trién manh céc hoat dong san xuét cong nghiép,
xay dung dan dung va hoat dong thuong mai, dich vy, du lich. Cac gia tri san xuét
cong nghiép 6 thang dau nam da dat muc 60.113,5 ty dong, tang 5,7% so v4i cung ky.
Téng gia tri san xuat cac nganh nong - 1am - thuy wéc dat 622,4 ty dong, tang 30,2%
so voi cung ky. Va v6i hoat dong thwong mai, du lich, tong muic ban 1é hang héa va
doanh thu dich vu uéc dat 21.449.4 ty d@)ng, tang 17,2% so voi cung ky. Trong do,
muc tiéu cua tinh tiép tuc déy manh phat trién hoat dong thuong mai, thu hit du lich
dé phat trién kinh té cta dia phuong do d6 cac cong tac bao vé mdi trudng cua hoat
dong khai thac mé duoc quan tam, chi trong dé dam bao chat luong, dap ing muc tiéu
phat trién kinh té hién nay.
1.2.2. Diéu kién xa hoi

Khu vyec mo than Cao Son nam ¢ tai phuong Cam Pha véi dic diém c6 nhiéu dan
toc sinh séng, trong d6 chu yéu 1a nguoi Kinh con ¢6 mot sé it ngudi San Diu va cac

dan toc khac ciling l1a nhiing lao dong chinh dang lam vi¢c tai mo than. Ngoai ra, mot
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s6 it dan cu dang 1am cac nganh nghé khac nhu: cic co quan hanh chinh cong, budn
ban tiéu thuong, nong nghi¢p, 1am nghiép, dich vu...

Tai khu vuc, céc co s¢ gido duc cua phuong da dang, c6 du céc loai hinh cép hoc
dap Gng nhu cdu hoc tip cua nhan din. Cong tac y té, cham soc stc khoe nhan dan
ngay cang duogc ting cuong, chat luong dich vu kham, chita bénh dam bao chim soc
cho nguoi dan va can bg cong nhan ctia mé than Cao Son.

1.3. Hién trang hoat dong khai thac ciia mé than Cao Son
1.3.1. Gigi thiéu vé hoat dong ciia mé than Cao Son [2]

Cong suit hoat dong ciia co so:

Cong suat khai thac: To61 da 4.500.000 tan than nguyén khai/nam theo Giay phép
s6 280/GP-BTNMT ngay 07/8/2023 vé viéc cap phép khai thac khoang san.

Tudi tho cia mo: 22 nam, trong do giai doan thuc hi¢én xay dung co ban, tién
hanh khai thac va tang cong suat dé dat thiét ké 1a 05 nam; giai doan hoat dong theo
cong sudt thiét ké va thoi gian két thuc cia mo 1 17 nam.

Dién tich khai truong: 607,43 ha.

C6t cao day mo: -325 m.

Trit lwong than dia chat huy dong: 51.848.239 tan.

Than nguyén khai: 65.994.181 tan.

Khéi lwong dat da boc: 794.857.122 mP.

Hé s6 thu hdi than sach tir than nguyén khai: 86,28%.

Tinh dén thoi diém 1ap Béo cdo dé xuét cap gidy phép moi trudng ciia mo, mot sd
thong sb hién trang khai thac chinh ctia mé nhu sau:

Dién tich khai thac: 339,93 ha.

Muc sau khai théac: -145 m.

Cong suit khai thac: 3.500.000 tAn/nim.

Khéi lugng khai thac tinh dén thang 01/2024: 1.444.013 tan.

1.3.2. Hién trang khai thac ciia mo than Cao Son

Khai truong mo than Cao Son c¢6 dang hinh tron, trong d6: moong khai thac than
nim & phia Béc (dugc chia thanh moong Trung tim va moong Péng Cao Son); phia
Nam (khu Nam Cao Son) 13 bd boc dit da c6 do cao trén 500 m. Cong tac md via cua
mo dugc lya chon 1a di hao bam vach va khai thac tir vach sang tru. pé giam khdi
lwong chuan bi tAng méi sir dung may xuc giu nguoc dimg tir trén xtc xubng vira dao
hao tién phong vira khiu than. Tong hop cac thong sb vé bién gidi va trit lwong khai

truong dugce trinh bay tai Bang 1.5.
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Bang 1.5. Cac thong s vé kich thuée va trir lwong khai truong [2]

STT Tén thong s6 Pon vi Gia tri

1 | Kich thuéc khai truong

- Chiéu dai m 3.300
- Chiéu rong m 2.450
2 | Cbt cao day mo m -325
3 | Trir luong than dia chat tan 51.848.239
4 | Tilé ton that % 4,59
5 | Trir lugng ton that tan 2.351.901
6 | Tilélam ban % 25,03
7 | Khéi lugng lam ban tan 16.497.843
8 | Than nguyén khai tan 65.994.181
9 | Khéi lugng dat da boc m? 794.857.122
10 | Hé s béc trung binh m?/tan 12,04

1.3.3. Gidi phdp céng ngh¢ dang dwgc thiét ké va sir dung

Cong nghé khai thac dugc lua chon 1a khai thac xuéng sau, doc theo mot (hai) bo
cong tac va dat d4 thai dugc do ra bai thai ngoai va bai thai trong véi 02 day chuyén
dong bo thiét bi. Trong d6, ddy chuyén dong bo thiét bi 1 bao gdm: may khoan co
duong kinh di = 300 mm + 500 mm; may xuc c6 dung tich gau E =15 m>+ 17 m% 6 t6
tu do co tai trong 130 tAn + 150 tan; cong tac phu trg gém may gat banh xich 340 kW
— 450 kW. Day chuyén dong bo thiét bj 2 bao gdm: may khoan c6 dudng kinh di = 230
mm + 300 mm; may xtc c6 dung tich gu E =10 m®+ 12 m?; 6 t6 tu d6 c6 tai trong 90
tan + 100 tAn; cong tac phu tro gdm may gat banh xich 220 kW + 300 kW.

Bang 1.6. Cac thong s ciia hé thong khai thac [2]

i Gia tri
TT Céc thong so Don vi

DPBTB1 DPBTB2
1 | Chiéu cao ting boc dat da m 15 15
2 | Chiéu rong dai khiu m 30,0 22,5
3 | Goc dbe suon ting do 65+70 | 65+70
4 | Chiéu rong mit tAng cong tic m 50 45
5 | Chiéu rong mat ting nghi m 13+20 13+20
6 | S6 luong tang trong 01 nhém ting tang 3+4 3+4
7 | Goc dbe bo cong tac dd 25+28 25+ 28
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a) Cong nghé khoan né min

St dung may khoan c6 dudng kinh 16 khoan tir di = 230 mm + 350 mm, chiéu
sdu khoan > 20 m. Phuong phap nd min sir dung nd vi sai qua 16 qua hang va mang
kip vi sai phi dién, khéi nd bang kip dién hodc kip phi dién. So d6 dau ghép mang nd
theo so d6 nbi tiép - song song, trong d6 mic ndi tiép véi cac kip dién trong hang con
mic song song gitra cac hang. Dé thyc hién nd min, sit dung thudc nd anfo & dang hat

hoac dang bot va thubc nd nhii tuong.

Pham vi duw an

M6 than Cao Sorn

h 4

Khoan, nd min  |->Bui, khi thii

“-'h
-"h.
“'h.
“~a

Bui, khi thii «————  Khai thac than | Béc dat dd  |— > Bui, khi thai, dit da thi
Nuwée thai Nuwde chiy trin
Xdc b&c than nguyén khai : Xuc b8c d&t da
Van ti bing & t6 tw dd e | Van tai bAng bing tai va 6 t6 tr dd
v Do dat da thai lén bunke v

- X Van tai bang 6t ..

Bui, khi thai, Sang thantaiMB+50 [----=-==-=--- > Bai thai

xit thai

Than thanh phdm

v

Cdng ty Kho vén va
Cang Cim Pha-TKV

Hinh 1.2. So' @6 cong nghé khai thac ciia mé than Cao Son [2]

Str dung mdi VE-05 va mdéi MN31 dé lam méi nd cho thudc anfo. Tai mo st
dung phuong tién no 1a kip dién thuong, may né min dién va day dién hoic phuong
tién n6 phi dién, kip vi sai. M6 than Cao Son sir dung phuong phap khoan noé min khi
dao hao chuan bi, so hang 16 khoan du kién 1a 03 hang. Str dung mang 16 khoan
nghiéng va mang nd 1a mang nd hinh ném. Cac may khoan sir dung trong nd min 13
may thity luc may c6 duong kinh 250 mm + 350 mm, chiéu sdu khoan > 20 m.

b) Céng nghé béc dat dd

Dat da trong khai truong cé thanh phﬁn chu yéu 1a cudi két, cat két, bot két, san
két va sét két voi dung trong trung binh 2,63 tin/m?, d6 ctimg f= 11+12 - cap III (phan
cap theo khoan n6 min va béc xtc). Do d6, trudce khi xic bde can phai khoan - nd min
dé lam toi so bo, sau d6 sir dung méy xtic gau cap va may xtc thiy luc dua 1én 6 t6 dé

van chuyén ra bai thai. So d6 cong nghé boc dat da mo than Cao Son nhu hinh 1.3.

Xiic béc Bii thai

r

L

Khoan N6 min

L

h 4

Vén tai

Hinh 1.3. So @6 cong nghé boc dat da
Dbi v6i cac 16p phi tram tich dé t, sir dung may xuc xic truc tiép dé xac bdc dat
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da do 16p phu mong va phong hod cao ma khong can phai thyc hién nd min, chi thuc
hién khoan nd min ddi véi cac ting phia dudi. Pat da thai sau d6 dugc xtc bdc 18én 6t6
van chuyén ra béi thai bang may xuc. Qua trinh xtic bdc dat da duoc thuc hién tir cao
xuéng thép. Pé dam bao hiéu qua lam viéc cao, van hanh don gian, an toan cho nguoi
lao dong va vé sinh méi trudng, cac thiét bi dau tu xac bdc, van tai dat da thai thuong co
cong suét 16n nhu may xuc thuy luc gau nguge c6 dung tich gau xtuc E =10 + 12 m3 va
E=15m3+ 17 m’.

Hinh 1.4. Cong truwdong khai thac than 10 thién mé than Cao Son
¢) Cong nghé khai théc - xic béc dat da

Dua vao dic diém ciu tao cta céc via than, dé giam ton thit va lam ban than
trong qua trinh khai thac, sir dung céng nghé phan tang khai thac, vi chiéu cao hy = 5
m + 7,5 m, chiéu dy can boc tach cia cac 16p than va d4 xen kep 1& mmin > 0,3 m.
Cong tac don sach vach, try via va cac 16p da kep dugc thuc hi¢n b::ing may gat két
hop voi may xuc thiy lyc giu nguoc. Ngoai ra, str dung may xuc thuy luc giu nguoc
v6i dung tich gau E =3,5 m*+ 4 m® va E = 6 m*+ 7 m® dé khai thac than trong d6 may
xuc ding tir trén xuc xudng vira dao hao tién phong vira khau than. Trinh ty khai thac
tor canh Bong Bic tién t6i két thuc khai thac & muc -325 m dé tao dién dd thai trong.
Sau khi khai thac xong khu vuc Pong Bic tién hanh phét trién mo vé phia Tay (tién
sang phan giap ranh moé Pong Pa Mai), cudi cung khai thac phan canh Nam.

Téng khéi luong dat da thai dy kién phét sinh ciia mo than Cao Son khoang
794.857.122 m>. Hién tai, mé than Cao Son dang sir dung hinh thirc van téi lién hop 6
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t6 bang tai va van tai bang 6 t0. Trong d6, hé thdng bang tai duoc dua vao van hanh tir
nam 2016 vé6i cong suat trung binh 20 triéu m*/nam va du kién tudi tho cia tuyén bang
s& kéo dai 15 nam + 20 ndm. Cac 6 t6 van tai c6 tai trong 50 tin + 60 tin; 90 tn + 100
tan; 130 tAn + 150 tin d¢ van tai dat da thai.

Str dung tuyén bing tai d6 thai 1én bai thai Bang Nau va bai thai mo 16 thién Khe
Cham II. Str dung bang tai d6 thai 1én bai thai Bang Nau tir nam ther 02 dén nim thu
03 vé6i tong khdi lwong 20 tridu m3, sau khi két thac bai thai Bang Nau s& diéu chinh
huéng tuyén va d6 thai sang bai thai trong moé 16 thién Khe Cham II. Trong qua trinh
thue hién can di chuyén tuyén bang tai d4 gdm: Di chuyén tuyén bing cb dinh, tuyén
bing di dong va hé thong d& thai tir bai thai Bang Nau sang bai thai trong mo 16 thién
Khe Cham II vao nam thir 03. Trong giai doan dén nam tht 10 s& di chuyén tram
nghién da tir mirc +50 m hién tai xudng mirc -60 m tai phia Bic khai truong.

Dbi voi than nguyén khai cAn van chuyén ctia mo than Cao Son, sitr dung hinh
thirc van tai than nguyén khai bang 6 t6 tu d6 c6 tai trong 35 tin + 40 tan va cac xe 50
tan + 60 tan. Tong khoi lwong than can van chuyén 13 65.994.181 tin, trong d6 than
dugc van chuyén vé mit bang +50 dé ché bién. Trong nhitng thang mua kho, mo sé& tap
trung céc thiét bi van tai dé phuc vu cong tac van tai than nguyén khai, sang nhiing
thang mua mua, khdi luong van tai khong 16n s& huy dong cac xe chd than di van tai
dat da thai, lam cong tac phu trg chi con mdt s6 cac xe 35 tn + 40 tin chd than
nguyén khai. Cong nghé sang tuyén ché bién than tai mo trén co s& xudng sang hién
c6 & mit bang +33 + +50, +126, +95 + +100, +41 bao gdm: cong viéc tach d4 qua cd,
sang kho tach than cam, két hop khau dap nghién ba sang dé tan thu than cam, nhit tay
trén déng bai dé tan thu than cuc. So d6 cong nghé sang tuyén duoc néu trong Hinh
1.5. Cac san pham than sach qua nha may tuyén ciing nhu qua sang va ché bién tai mo
déu phai dam bao theo quy dinh nha nudc dbi voi than thwong pham theo TCVN
8910:2015 va tiéu chuan nganh TCCS 01:2012/Vinacomin.

1.3.4. Hi¢n trang khu vwe do théi ciia mé than Cao Son

Téng khi lugng dat da thai cta toan mé duoc tinh toan 1a 794.857.122 m?, trong
d6: dat ¢a nd min 752.132.384 m?; dat da khong nd min 42.724.738 m? [2]. Pt d4 thai
phat sinh ctia m6 Cao Son dugc d6 thai tai 07 bai thai. M6 than Cao Son dang sir dung
hinh thirc van tai dat da thai két hop 6 to cung bang tai va véan tai bang 6 t6, véi hé
thong van tai két hop giita 6 to va bing tai c6 cong suét 20 triéu m*/nim. Cac 6 to van
tai sir dung dé van chuyén do thai c6 tai trong 50 tan + 60 tin; 90 tin = 100 tin; 130
tan + 150 tan d€ van tai dét da thai.

Str dung tuyén bang tai d6 thai 1én BT Bang Nau va BT trong mo 16 thién Khe
Cham IIL. Bii thai Bang N4u s& d6 thai bang bang tai tir nim thtr 02 dén nam thtr 03 voi
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téng khéi lwong 20 triéu m?, sau khi két thac BT Bang Nau sé diéu chinh huéng tuyén
va d0 thai sang bai thai trong mo 16 thién Khe Cham II. Trong qué trinh khai thac can
di chuyén tuyén bing tai da gdm: Di chuyén tuyén biang cb dinh, tuyén bang di dong
va hé thong d& thai tir bai thai Bang Nau sang bai thai trong mo 16 thién Khe Cham II
vao nam thtr 03.

THAN NGUYEN KHAI

e SANG TINH LUGI 300 MM -
— s
CUM SANG 1 CUM SANG 2 CUM SANG 3

| |

SANG RUNG 1LUGI

SANG THUCAP

e e e e s R T SR VR Y S R TS

DAP THAN CUC i
= 'NHAT TAY TREN BANG
i
» ’, 1
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Hinh 1.5. So' d6 cong nghé sang tuyén va ché bién than [2]

Trong giai doan dén nam thir 10 s& di chuyén tram nghién d4 tir mac +50 m hién
tai xudng murc -60 m tai phia Bic khai truong. Trong qua trinh d6 thai can thuc hién
theo quy trinh:

- Xay dyng doan dé ké chong truot cing hé théng tiéu thoat nudc dé giam thiéu
sat 10 trén bé mat. Nudc trén bé mit bai thai duoc gom vé cac hé thong muong din
trén cac ting dan vé cac hd ling trude khi thoat ra hé thong song sudi bén ngoai;

- Tién hanh d6 thai tai bién gi6i bai thai trudc, tao thanh hé thdng dé dé ngin dit
da thai 13n ra khoi bién gi6i bai thai trong qua trinh d6 thai va duoc do thai tir dudi 1én;

- Tién hanh db thai theo cic phan tang thap (dudi 50 m), trén cac tang xay dung
hé théng dé an toan, ranh thoat nudc mat;

- Thuyc hién cai tao phuc hdi méi truong tai nhitg khu vuc da két thuc do thai dé
giam thiéu 6 nhiém moi truong;

Sau khi két thic cong tac do thai:

- Tién hanh cai tao, phan ting bai thai voi chiéu cao khoang 30 m, goc dbc
khoang tir 20°+ 25° & dam bao 6n dinh, chéng truot 16 cho suon tang bai thai.

- Trén cic tang thai, suon bai thai va mit bai thai tién hanh trong cdy xanh, nhim
chéng x6i mon, tang d6 6n dinh cho bai thai;

- Xay dung hé thdng tiéu thoat nudc trén bé mit bai thai bao gom hé thong
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muong din trén cac ting thai va mit bii thai cing cac doc nudc dé dan nude tir mit
bai thai xuéng chan bai thai;

- Xay dung va cing cb cac hé thong dé, dap & chan bai thai dé ngan dat da va
thoat nudc bai thai;

- Thuyc hién quan tric dinh ky dich dong bii thai dé theo ddi su dich chuyén cua
bai thai dé co giai phap xtr Iy kip thoi dam bao an toan;

- Xay dung cac hé ling trén cac ting cla bai thai, dudi chan bai thai dé ling dong
dat da thai chay theo nudc mit trude khi chay ra méi trudng bén ngoai;

- Thyc hién nao vét dinh ky, cai tao hé théng dan nudc chung ctua vung, dic biét
1 tir chan bai thai ra. Khi dang dién ra qué trinh d6 thai (bo bai thai ludn bién doi theo
tién trinh d6 thai) cac cong trinh gdm ridnh nudc, muong nudc duge xay duyng tam thoi
bang cach ding may xuc thity luc dao truc tiép trén mat bai thai. Tai cac vi tri bo bai
thai da di vao két thuc hodc khi bai thai di két thuc viéc do thai, cic muong thoat nudc
s& duoc xay dung bang xi ming da hoc, bé tong...

e Cong nghé thai d4 bang may rot thai két hop véi may gat

Cong nghé thai dit da bang may rot thai két hop véi may gat ap dung khi sir dung
hinh thirc van chuyén bang bang tai két hop 6 t0. D4t da tir bang tai dugc chuyén sang
may rot thai va d6 xudng suon tang bai thai, va dugc chia thanh 02 khu vuyc:

- Khu vuc xe gat lam viéc:

Gat dat da thai ton dong lai trén mat bai thai va tao dé bao an toan cho cac thiét bi
lam viéc. Khdi luong san gat uwéc tinh chiém khoang 5% + 7% khéi luong dat d thai.

- Khu vyc lam vi¢c cuia may rot thai:

Tt vi tri dng may trén mit bai thai, may rot thai vuon can rét va d6 thai xudng
suon tang. Trong qué trinh d6 thai, phan 16n dat da thai duoc db thai vao suon ting
con phan dong trén can phai gat tuong d6i nho. Con sau khi khong thé d6 thai duoc
nita thi chuyén sang san gat va tao dé bao ¢ dudi chan suon tang thai.

Qua trinh trén ctr 13p di lap lai cho dén khi két thiic qua trinh d6 thai. Dé dam bao
6n dinh 1au dai cho bai thai, mat ting thai cn phai c6 d6 dbc ngang vao trong in = 3%
+ 5% va d6 doc doc ia = 2% + 3% nham thoat nudc tot va tranh sat 1¢, x6i mon, rira
troi dat da thai khi c6 hién tugng mua, bdo. St dung cac may gat co cong suat tir 300
HP + 400 HP d¢é gat dat d4 trén bai thai.

Hinh thirc vén tai bing bang tai 1a chu yéu, tuyén bang tai di duoc lip dit hoan
thién, ndi tir khu vyc khai truong dén dinh +300 m cta bii thai Bang Nau. Dat da tir
cac guong ting dugc van chuyén bang 6 t6 t6i cac tram nghién rdi van chuyén téi bai
thai bang bang tai di dong. Cac bing tai ndy s& cdp 1én cac may trung chuyén. Cac may
nay tuong tng s& cip 1én cac may rot da bai thai. Cac may rét da bai thai két hop véi
may gat va cac thiét bi khac sé& rot dat da thai theo quy dinh.
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CHUONG 2. NGHIEN CUU PANH GIA HIEN TRANG MOI TRUONG
KHONG KHi KHU VU'C MO THAN CAO SON, TINH QUANG NINH
2.1. Panh gia cac ngudn thai tic dong dén maéi trwong khong khi tai mé than Cao
Son
2.1.1. Khu vwe khai truong

Khai trrong moé than Cao Son cé dang hinh tron, trong d6: moong khai thac than
nam & phia Bic (dwoc chia thanh moong Trung tim va moong Pong Cao Son); phia
Nam (khu Nam Cao Son) 13 bd boc dat da co do cao trén 500 m. Moong Trung tim
moong khai thac chinh cua mé than Cao Son, dbi tuong khai thac chinh la via 13-1.
Tinh dén thang 01/2024, ¢y moong Trung tim cé cdt cao -145 m, 1a day thu nudc cta
ca mo. Dién day moong twong dbi nho, khoang 12 ha, gdm cac ting c6 chiéu cao 10 m
+20 m, chiéu rong tang khu vuc cong tac rong trung binh khoang 40 m + 45 m, chiéu
rong dai van tai rong 18 m + 20 m. Bo moong phia Nam khai thac theo huéng bam try
via 13-1 nén kha thoai, d6 dbc trung binh ciia bo Nam tir 18° = 21°. Bd Béc giap voi
khu mit bing mo c6 do doc 23° + 25°. Moong Pong Cao Son dugc sir dung 1am hd
bom trung gian (chuyén tiép tir ddy moong Trung tam).

Twong tu, tinh dén thang 01/2024, ddy moong Pong Cao Son co ¢t cao -90 m.
Day moong Pong Cao Son c6 dién tich khoang 5,8 ha, xung quanh 1a tang dét vai chiéu
cao kha 16n (20 m + 60 m tuy vi tri). Cong tdc m¢ via cia mo dugce lya chon 1a di hao
bam véch va khai thac tir vach sang tru. Dé giam khdi lwong chuan bi ting méi sir dung

may xuc gau nguoc ding tir trén xuc xuong vira dao hao tién phong vira khau than.

Hinh 2.1. Khu vye san xuit tai Khai truomg than Cao Son [17]

Mo than Cao Son st dung phuong phap khoan n6 min khi dao hao chuan bi, sd

hang 16 khoan dy kién 13 03 hang. Sir dung mang 15 khoan nghiéng va mang nd la
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mang nd hinh ném. Qua nghién cuu vé hoat dong khoan nd min cho théy, sau vu no
khoang 38 gidy, & khoang 50 m, ham lugng CO c¢o6 trong may, khi bui dat 0,1%, khi
NO:> 1a 0,02%. Hoat dong nhu khoan nd min, bdc xtc va van chuyén la nguyén nhan
gy khuéch tan vao khong khi luong khi bui kha 16n, gdy anh huong dén ngudi cong
nhan lao dong. Tong hop céc ngudn thai phét sinh tir hoat dong khai thac than 16 thién
c6 nguy co giy tic dong dén moi truong duoc trinh bay trong Hinh 2.2.

Mo than ||
Tao thanh Lam toi dat da: ___,| Bui, khi thai, tiéng 6n
moong, nuroc il Khoan n6 min, boc xuc va rung
thai c6 tinh axit
Bui, khi Béc xuc, van Bdc xtic, van Bui, khi doc
doc hai, (e---1 chuyén, do thai chuyén than T hai, on...
on dat da
|| Sang tuyén, ché bién —» On, !(hl bl-l_l’
: = nudc thai
But  |¢---; Bai thai ||
: v
p i || Kho chtra “---_; Bui
bat da !
troilap [¢77
Noi tiéu thy ----%  On, bui, khi
ddc hai

Hinh 2.2. So d6 khai thac kém dong thii tai mé than

Ngodi ra, sir dung may khoan xoay cau CBII[-250MH c6 duong kinh 16 khoan
250 mm, chiéu sau khoan > 20 m va cdc may khoan thuy luyc c6 dudng kinh 16 khoan
250 mm + 350 mm, chiéu sau khoan > 20 m dam nhan. Trong thoi gian t6i mé van
tiép tuc sir dung cac loai may khoan trén. Trong qua trinh dau tu thay thé duy tri thiét
bi s& vu tién dau tu cic may khoan thiy luc c6 dudng kinh 250 mm + 350 mm, chiéu
sdu khoan > 20 m. Mo than Cao Son st dung céng nghé dao sdu moong 02 cip voi
day moé nhiéu cip, c6 mét sb ting dong thoi khai thac than. Tién hanh phan chia ting

khai thac thanh ba phan tang nho, mdi phan ting 5 m dé ha moong va khai thac than.
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Nhin chung, cic hoat dong khoan, dao, phan tang khai thac déu phat sinh bui gay
tac dong dén méi truong. Tai khu vyc khai truong, hoat dong khai thac, nd min sé gay
phat sinh nhiéu bui va tiéng 6n dén méi truong khong khi khu vuc khai thac va xung
quanh mo than Cao Son. Tuy nhién, hoat dong nay chi gy tac dong tai thoi diém co
hoat dong nd min, khai thac than. Hon nita, dé han ché nguy co gay tac dong dén khu
vuc dan cu lan can, Cong ty CP Than Cao Son st dung thodi gian nd min thuong tir
15h + 15h30 hang ngay va trong luc nay cac hoat dong bdc xlc, van tai trén khai

truong s€ tam ngung. [21]

Hinh 2.3. Hoat dong nd min trén khai trwomg Cong ty CP Than Cao Son
2.1.2. Khu vuc cdc cum sang, mdng ga, tram nghién
2.1.2.1.  Xuwéng sang tuyén than s6 1, 2 va 3

Cong nghé sang tuyén va ché bién than tai mé trén co sé xudng sang hién co &
mat béng +33 ++50, +126, +95 = +100, +41 bao gém: cong viéc tach da qua co, sang
khé tach than cam, két hop khau dap nghién ba sang dé tan thu than cam, nhit tay trén
dbng bai dé tan thu than cuc.

Than nguyén khai sau sang dé tach da qua cd, sang tach cam, phan 16n dugc
van chuyén dén nha may sang tuyén than Cira Ong va nha may sang tuyén than Khe
Cham d¢é tiép tuc ché bién sau. Phan con lai tiép tuc dugc ché bién tai mat bang sang
va duoc tiéu thu thong qua Cong ty Kho van va Cang Cam Pha - TKV. Nhin chung,
hoat dong sang tuyén, phan loai, tich da ciing 1a ngu@)n phat sinh khi bui va tiéng on

gy anh huong dén cong nhan tryc tiép tham gia tai phan xudng.
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Hinh 2.4. Cong truong Sang tuyén - Tiéu thu ciia Cong ty CP Than Cao Son [3]

2.1.2.2.  Tram nghién tuyén bang tai da s6 1, 2

Str dung tuyén bang tai do thai 1én bai thai Bang Nau va bai thai trong mo 10
thién Khe Cham II. Trong qua trinh thuc hién can di chuyén tuyén bing tai d4 gdm di
chuyén tuyén biang cb dinh, tuyén bang di dong va hé thong d& thai tir bai thai Bang
Nau sang bii thai trong mo 16 thién Khe Cham II. Sir dung bang tai c6 chiéu rong 2,2
m véi cong suat chay hon 10.000 tan d4/gid dé van chuyén dat da giap tiét kiém chi
phi san xuat, han ché phét sinh khi bui gy 6 nhiém moi truong. Ngoai ra, viéc st dung
mat d6 xe chay day dic trén cong truong dé gdy mat an toan giao théng va 6 nhiém
moi truong do tiéng on, byi phat tan. Do d6 viéc sir dung bang tai s& gitp kiém soat 6
nhiém mai trudng khong khi. Tuy nhién, hoat dong van tai dat da tai cac tram nghién
van c6 nguy co phat sinh bui nhung ham lugng thap do di duoc che phu dé dam bao
giam kha ning phat tan khi bui ra moi truong.

Hinh 2.5. Tuyén biing tii d4 dang hoat dong tai mé than Cao Son [16]
2.1.3. Khu vuec bai thai
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bat da thai phat sinh cua mé Cao Son la 794.857.122 m?; da thai, xit thai cua
hoat dong sang tuyén hang nim khoang 112.000 tin/nim. Hoat dong dd thai s& giy

phat sinh lwong bui cing tiéng on khu vuc bai thai. Theo thong ké tai mo than Cao Son
hién thyc hién d6 thai tai 07 bai thai nhu bai thai Bang Nau, bii thai Pong Khe Sim -
Nam Khe Tam, bai thai Khe Cham III, bai thai trong Khe Tam, bai thai trong Thing
Loi, bii thai trong 16 thién Khe Cham II va bii thai trong Gam Cao Son theo Quyét
dinh s6 3928/QD-BTNMT ngay 30/12/2022. Dat d4 thai phat sinh duoc db thai ding
ho chiéu va d6 thai tai theo khéi lwong tinh toan va theo quy dinh. Cac thong s, kich
thudc ctia bai thai tuan tha theo Quy chuan Viét Nam 04:2009/BCT - Quy chuan ky

thuat qudc gia vé an toan trong khai thac mo 16 thién. Dung tich va thoi gian do thai

duogc trinh bay tai Bang 2.1.

Bang 2.1. Dung tich va thoi gian do thai ciia cAc bai thai [2]

Khoi
A b oas ey s lwgng | Cot cao | Thoi gian do -
TT Tén bai thai db thii, thiét ké thai Ghi chu
10° m?
oyt o A Nam tha 01 ~ | .. , .. .
1 | Bai thai Bang Nau 59.700 +295 ndm thit 03 Bai thai ngoai
Bai thai trong 16 thién Nam thu 02 + o
2 Khe Cham II 339.000 +295 ndm thit 14 Bai thai trong
Bai thai Nam Khe Tam Namthe 03+ | .. ... .
. . +

3 | va Pong Khe Sim 3.500 295 | pam thg o5 | Bal thai ngoai

4 | Bai thai Khe Cham III 7500 | +250 | NAMUTO3 = o 4 ngoai
nam tha 05

5 | Bai thai trong Khe Tam 27.000 +295 Netm thu.” 02+ Bai thai trong
nam thir 06

ey a 2 : Namtha 04 ~ | .. . ..

6 | Bai thai trong Thang Loi 83.000 +255 nim thir 10 Bai thai trong

7 Bai thai trong Gam Cao 275157 160 Naim thu,: 10 = Bii thii trong
Son nam tha 22

Téng 794.857 Nam th 01 =

nam thur 22

Mot sb thong tin chinh vé cac bai thai dang hoat dong ctia mé Cao Son

- BT Bang Nau: nam & phia TAy Bac khai truong mo than Cao Son, hién 1a bai

thai chinh ctia mé than Cao Son vé6i khéi luong d6 thai cia mé Cao Son 13 59.700.000
m?; dién tich thiét ké 328,71 ha; chiéu cao thiét ké t6i da +295 m; chiéu cao téng thai
tir 30 m dén 50 m.
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- BT trong 16 thién Khe Cham II: 13 khai truong va mot phan bai thai Bang Nau
thudc phan d6 thai cia mo 10 thién Khe Cham II dy 4n Khai thac 16 thién mé Khe
Cham II (diéu chinh) thuéc Cong ty C6 phan Than Cao Son - TKV quan Iy. Sau khi dy
an Khai thac 16 thién moé Khe Cham II (diéu chinh) két thuc, Cong ty C6 phan Than
Cao Son - TKV s& tun thu cac quy dinh cta phap luat dé tiép tuc d6 thai tai khu vurc
nay. Khéi luong dd thai cuia mé Cao Son 1a 339.000.000 m?; dién tich thiét ké 330,25
ha; chiéu cao thiét ké toi da +295 m; chiéu cao téng thai tir 30 m dén 50 m.

- BT Pong Khe Sim va Nam Khe Tam: nam & phia Tdy Nam khai trudng mo
Cao Son, cach khai truong mé khoang 3km. Bii thai ndm trén sudn Béc cua diy nui
Khe Sim va trong thung ling Nam Khe Tam (d6ng thoi 1a khai truong 16 thién Nam
Khe Tam cta Tong cong ty Pong Bic). Theo Quy hoach bii thai dugce quy hoach cho
cac mo gém mo Beo Nai, mé Cao Son, mo 19 thién Khe Cham II, mo Pong b4 Mai,
mo Tay Khe Sim. Khéi lugng dat da do thai tai mo 1a 3.500.000 m?; dién tich thiét ké
87,86 ha; chiéu cao thiét ké ti da +295 m; chiéu cao tﬁng thai tir 30 m dén 50 m.

- Bii thai Khe Cham III: nim & phia Tay Béc ctia khai truong mé than Cao Son.
da duoc phé duyét Quy hoach chi tiét ty 18 1/500 - Béi thai Khe Cham III tai Quyét
dinh s6 2316/QD-UBND ngay 29/4/2022. Khéi lugng d6 thai ciia mé Cao Son la
7.500.000 m?; dién tich thiét ké 33,88 ha; chiéu cao thiét ké t6i da +250 m; chiéu cao
tang thai tir 30 m dén 50 m.

- BT trong Khe Tam: khu vyc bai thai trong Khe Tam truéc day 1a moong khai
thac cia mé Dwong Huy. Hién nay, dy 4n nay da két thic, Cong ty Co phan Than
Duong Huy - TKV di ban giao dit lai cho dia phwong, Cong ty Co phan Than Cao
Son - TKV dang tién hanh thuc hién cac thu tuc theo quy dinh cua phép luat dé do thai
tai khu vuc nay. Khéi luong dat da thuc hién d6 thai cia mo 1a 27.000.000 m?; dién
tich thiét k& 133,31 ha; chiéu cao thiét ké t6i da +295 m; chiéu cao tﬁng thai tr 30 m
dén 50 m.

- Bai thai trong Thang Loi: Hién nay khu vuc béi thai trong Thang Loi thudc
ranh gidi ciia mo Coc Sau. Sau khi dy 4n Pau tu xay dung moé than Coc Sau két thiic
(31/12/2025), Cong ty C6 phan Than Cao Son - TKV sé tién hanh thyc hién cac thu tuc
theo quy dinh ctia phap luat dé d6 thai tai khu vuc nay. Khdi lugng do thai 1a 83.000.000
m?; dién tich thiét ké 112,83 ha; chiéu cao thiét ké tdi da +255 m; chiéu cao tr:ing thai tir
30 m dén 50 m.

- Bii thai trong Gam Cao Son: dugc hinh thanh sau khi mo than Cao Son két
thuc khai thac mot phan khai truong phia Péng va phia Bic. Khéi lwong d6 thai 1a
275.157.000 m3; dién tich thiét ké 280 ha; chiéu cao thiét ké tdi da +60 m; chiéu cao
tang thai tir 30 m dén 50 m.
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2.1.4. Khu vuc tuyén dwong vin chuyén

Hoat dong van chuyén tir hoat dong khai thac than c6 thé gdy mét sb tac dong
dén méi truong khong khi khu vye mo than Cao Son dic biét vao thoi tiét khi hau kho
han s& lam gia ting nguy co phét tan bui cao. Tong khdi lwong dat dé thai cia mé than
Cao Son du kién phat sinh khoang 794.857.122 m?. Hién tai, m6 than Cao Son dang
sir dung hinh thtrc van tai hdn hop gdm van tai lién hop 6 t6 bang tai va van tai bang 6
t6. Trong d6, hé théng bing tai dugc dwa vao van hanh thuong mai tir ndm 2016 véi
cong sudt trung binh 20 triéu m*/nam va dy kién tudi tho cua tuyén bing s& kéo dai 15
nam + 20 nam. Cac 6 t6 van tai co tai trong 50 tn + 60 tin; 90 tdn + 100 tin; 130 tan +
150 tin d€ van tai dat da thai.

Tong khoéi luong than nguyén khai cdn van chuyén ctia mo than Cao Son la
65.994.181 tin. Hién tai, mo Cao Son sir dung hinh thirc van tai than nguyén khai bing
b to tu dd co tai trong 35 tan + 40 tan va cac xe 50 tin + 60 tin, than dugc van chuyén
vé mit bang +50 dé ché bién. Trong nhimng thang mua kho sé& tap trung cac thiét bi van
tai d& phuc vu cong tac van tai than nguyén khai, sang nhiing thang mua mua, kh6i
lwong van tai khong 16n s& huy dong céc xe cho than di vén tai dat da thai, 1am cong
tac phu trg chi con mot sd cac xe 35 tan + 40 tan cho than nguyén khai.

Mot s6 ngudn chinh phét sinh tir hoat dong van chuyén c6 kha ning giy anh
huong dén méi trudng khong khi can duge quan tim, cy thé:

2.1.4.1. Puong vin chuyén than, dit dd thai trong khai trieong

G
A Tadil=A

O

Hinh 2.6. Hoat dong van chuyén than va dat trong khai truong

Viéc van chuyén va do6 thai bang 6 t6 dan dén nhiéu nguy co gy 6 nhiém moi
truong do ti€ng On va bui phat tan ra moéi trudong, dac bi€t 1a sy ma sat gitra banh xe
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v6i nén duong. Do d6, can thuc hién cac giai phap phu hop dé kiém soat luong bui
phét tan gdy suy thoai va 6 nhiém méi trudng khong khi.
2.1.4.2. Puong vin chuyén di bdi thai Bang Ndu

Trudc ddy, hoat dong van chuyén dat da thai mo tir khai truong dén bai thai véi
quing dudng 7 km dugc thyc hién bang 6 t6 tai. Tuy nhién, do dau tu phwong tién van
chuyén 16n lai nguy co phat sinh nhiéu khi bui nén Cong ty da chuyén hinh thtrc van
chuyén dat da thai di BT Bang Nau két hop hinh thic vén tai bang bang tai. Tuyén
bang tai da duogc lép dit hoan thién, ndi tir khu vuc khai truong dén dinh +300 m cua
BT Bang Nau.

Hinh 2.7. H¢ théng biing tii d4 trén mit bing +300 m ciia BT Bang Nau [21]
Dit da tir cac guong ting duoc van chuyén bang 6 o tdi cac tram nghién, sau d6
duoc van chuyén bﬁng bang tai tdi bai thai, tai khu vuc db thai sé su dung bang tai di
dong. Bang tai di dong nay s& cip 1én cac may trung chuyén. Cac mdy nay tuong Ung
s& cap 1én cac may rot da bai thai. Cac méy rot da bai thai két hop voi may gat va cac
thiét bi khac s& rot dat da thai theo quy dinh. Viéc van chuyén bang bing tai d4 di dong
da gitp mo giam dugc khoang 40% luong xe 6 t6 hoat dong trén cac tuyén dudng mo,
cling s& giam bdt duoc lugng khi bui phét tan tir cic phuong tién va trén tuyén duong
van chuyén ra moi truong, gop phan dam bao chat luong mdi trudng khong khi khu vuc.
2.2. Panh gia hién trang chit lwong méi trwong khong khi khu vue mé than Cao
Son
2.2.1. Hién trang chit lwong moi trwong khéong khi
Dé thuc hién danh gia hién trang moi truong khong khi tai mo than Cao Son, thuc

hién thu thap va tong hop sb liéu két qua quan tric theo 2 mua (mua mua va mua kho)
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nam 2024, so sanh v&i tiéu chuan QCVN 05:2023/BTNMT; QCVN 24:2016/BYT;
QCVN 26:2010/BTNMT; QCVN 27:2010/BTNMT (6h+21h); QCVN 03:2019/BYT
(gi4 tri giéi han tiép xuc cho phép cta 50 yéu td hoa hoc tai noi lam viéc); QCVN
27:2016/TT-BYT (d0 rung tai noi lam vi¢c).

Két qua danh gia cho thdy ham luong bui lo limg trong méi trudng khong khi khu
khai tredng Cao Son ciia Cong ty CP Than Cao Son - TKV tai thoi diém quan tric dao
dong tir 243 pg/Nm?® + 299 pg/Nm? va déu thap hon gi6i han cho phép theo QCVN
05:2023/BTNMT (TB 1h). D6 6n do dugc trong thoi diém quan tric khu khai truong
Cao Son dao dong tir 50,3 + 81,6 dBA va déu thip hon GHCP theo QCVN
24:2016/BYT. Do rung trong moi trudng khong khi tai cac vi tri quan tric ¢ khu khai
truong Cao Son thay doi tir 43 dB dén 78 dB va déu thidp hon GHCP theo QCVN
27:2016/BYT. Cac khi SO, NO phat sinh trong mé thap, hau hét déu thap hon
QCCP. Tong hop két qua nong do bui va khi SO, theo muia mua va mua kho tai mot s6
vi tri quan tric duoc trinh bay tai bang 2.2 va hinh 2.8, 2.9 dudi day:

Bang 2.2. Két qua quan tric nong dd bui va khi SO2 trung binh vao mua kho va
mua mua nam 2024 cia Cong ty co phan Than Cao Son — TKYV [1,4]

Don vi: ug/Nm?
Mua mua Mua khoé
Théng sb quan tric Théng s6 quan tric
TT Vi tri quan tric
Bui lo Bui Bui lo Bui
SO : ’ SO : ’
*| Limg | PM10 *| limg | PM10
K3 | Khu van phong 4 tﬁng 48,5 | 266,5 47,5 50 | 269,5 51,5
K5 | Sang 1,3 71 | 2825 56,5 70 293 60
K6 | Sang 2 71 286 57,5 74 | 297.5 61

Mit bang tram nghién bang tai

K9 63 | 2825 58,5 [ 555 289 60,5

da

K11 | Bai thai Bang Nau +170 66,5 | 2875 | 565 | 63 | 294 | 635
Chan bii thai Bang Nau vi tri

Ko | on e el BARg RAUVEEL g9 | 290 | 53,5 | 67 | 293 | 555
cau Bang Tay
Chan bii thai Bang Nau vi tri

K16 | o, onoal Al Balg RAUVVEL 5551 286 | 61,5 | 54 | 2785 | 64

sO 2
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Mua mua

Mua kho

Thong so quan trac

Thong so quan trac

TT Vi tri quan tric
SO, B?i lo | Bui SO, B?i lo | Bui
ling | PM10 Iimg | PM10
K17 | Khu vuc dan cu xa Duong Huy | 49,5 265 63,5 59 | 259,5 67
K18 | Bai thai Pong cao Son 58,5 | 284,5 56 [56,5] 291 55
K19 | Moong trung tim 64,5 | 293 59,5 | 60,5 | 295,5 61
Khai truc t ta
Koo | Khai truong trung tam Cao 2655 | 49,5 295 58
Son - -
K21 | Khai truong Pong Cao Son 59 277,5 52 53,5 | 291,5 56,5
Tuyén dudng van chuyén than,
K24 | | YER CUONE VAl chuyen tan 2485 | 37 | 60 | 2925 | 50
dat trong khai truong -
M Pong Cao S j
K25 +8((’)°ng O LAOSOMMUC 1 495 | 2625 | 545 |445| 269 | 575
K27 | Moong trung tam murc -40 56 273 59,5 62 276 61,5
D \ A h A d bN‘ thq
Kog | - onS Van Chuyen @ batthat - ag3 | 615 | 645 | 292 | 64
Bang Nau
Puong van chuyén gan kh
K30 | Uonevan CRUYER Ea K o6 5 1 9815 | 58,5 | 53,5 | 280,5 | 65,5
vuc dap ngan dat da thai so 1
QCVN 05:2023/BTNMT 350 | 300 100 | 350 | 300 100

Dua vao két qua quan tric chit luong méi trudng khong khi cia mé than Cao

Son cho thiy vao mua mua cho thiy néng d6 khi SO» tai tit ca cac vi tri quan tric déu
thip hon so voi giéi han QCVN 05:2023/BTNMT, gia tri cao nhat ciing chi 1a 71
ng/Nm?. Diéu nay cho thiy nong do khi SO, tai mé Cao Son dang dwoc kiém soat tot

va nam trong ngudng an toan. Nong do bui lo Iing tai cac vi tri ¢6 gia tri quan trac dao

dong trong khoang 250 pg/Nm? dén gan 300 pg/Nm?3. Mic du van dudi ngudng quy

dinh, nhung néng dd bui lo ling dang & muc khé cao va can dugc quan tam ki€ém soat.

Véindng do bui PM10, két qua quan tric cho thay nong do bui tai tat ca cc vi tri quan

trac déu thap hon so vé&i gidi han QCVN 1a 150 pg/Nm?, gia tri quan tric cao nhat 1a
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63,5 ug/Nm?. Két qua quan tric ciing cho thay ndng do gitra cac vi tri quan tric déu co
su dao dong khac nhau, tap trung cao nhét tai khu vuc moong trung tam va chan bai thai

Bang N4u; thdp nhat tai khu vire van phong 4 tang va khu vuc dan cu x3 Duong Huy.

400
350 ——502
300
= Bui lo Irng
2%
k|
e 200 Bui PM10
i)
2 150
S 100 ——QCVN 05:2023/BTNMT
Ed 502
w50
“ —QCVN 05:2023/BTNMT
0 . Bui lo Irng
Khuvan Sang 1,3 Sang2 M3t  B&ithai Chan bai Chan baiKhu vuc Baithai moong Khai  Khai  Tuyen Moong moong Buong Budng
phong 4 bang Bang  thai thsi dincu Déng tung truong truong duong Dong trung  vAn van  ——QCVN05:2023/BTNMT
tang tram Niu  Bang Bang xd caoSon tsm trung BDéng va4n  Cao t3m mac chuyén chuyén Bui PM10
nghign +170 Nau vi triNu vi tri DUrong tam  Cao chuyén Son 4o  dibdi gankhu
bang tai ciuBdng s82 uy Cao Son than, mic thai vucdap
a3 Ty Son dat +80 Bang ngan
trong Nau datda
khai thai s

o : trro 1
Vi tri quan trac Hemg

Hinh 2.8. Két qua quan tric khi SOz, TSP, PM10 vao mia mwa nim 2024 [1,4]

Két qua quan tric vao mua kho cho thiy, ndng do SOz déu thap hon dang ké so
v6i GHCP 1a 350 pg/Nm?. Céc gia tri quan tric dao dong trong khoang twong duong
vo1 mua kho. Néng do bui lo lung tai tat ca cac vi tri quan tric trong mua kho van thép
hon QCCP 1a 300 ug/Nm?. Tuy nhién, so v4i mua mua, néng dd bui lo Iing c6 xu
huéng ting & mot vai vi tri quan tric. Mic du vy, mic ting nay khong qua 16n va van
nam dudi ngudng cho phép. Twong ty nhu két qua quan tric vao mua mua, nong do
bui PM10 tai tit ca cac vi tri quan tric trong mua kho ciing thap hon giéi han QCCP
(100 pg/Nm?).

200

=~ — 502
5 250
W i Bui l0 10ng
< 200
©
4o Bui PM10
o J
g 150
“ ——QCVN 05:2023/BTNMT S02
100
—QCVN 05:2023/BTNMT
50 Bui lo Irng
e ——QCVN 05:2023/BTNMT Bui
3 Y A g 3 g s 5 B g PM10
Khuvan Sang1,3 Sang2 Matbang Baithai Chanbai Chanbdi Khuvuc Baithdi Moong Khai Khai Tuyén Moong Moong Dudng Dudng
phong 4 tram  Bang Nau thai Bang thai Bang dén_cu DONg  trung tam llu'on_g tm‘_o‘ng dug‘ng Dong  trung tim vr-}nx vén‘
ting nghign  +170 Nauvitri Nauvitdi Xa  caoSon trungtdm O6ng  vdn CaoSon mic-40 chuyén chuyén
bing tai cGiuBing ss2 Duong Cao Son Cao Son chuyén mirc +80 dibai gan khu
i Tiy Huy than, dat thai Bang vuc dép
trong Nau ngan dat
khai dé thai
truong s0 1

Vitri quan tric

Hinh 2.9. Két qué quan tric khi SO, bui TSP, PM10 vao mua khé nim 2024 [1,4]

Nghién ctru ciing cho thiy cac thong sd quan tric vao mua khé ciing khong co sy
khac biét dang ké so v6i mua mua. Trong mua kho, ndng d6 bui lo limg van 14 cao nhét
so véi SOz va bui PM10 tai hau hét cac vi tri quan tric. Néng dd SOz duy tri & mirc thép
va 6n dinh gitra hai mua. Vao mua kho, bui lo lting ¢6 xu hudng tang n6ng do tai mot sb

vi tri cac diém quan tric tai quan tric tai moong trung tim: 295 pug/Nm? (ting 0,7%),
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Chan bai thai Bang Nau, vi tri cau Bang Tay: 293 ug/Nm’(tang 1,03%), Bai thai Bang
Nau +170: 294 ug/Nm?(tang 2,3%), Sang 2: 297,5 ng/Nm? (ting 4,06%), Bai thai Dong
cao Son: 291 pg/Nm? (ting 2,3%).

Nghién ctru ciing d3 tong hop, danh gia duoc sy bién thién ndng do bui TSP theo
lrong mua nhu hinh 2.10. Két qua cho thiy vao nhiing thang mua mua, ndng do bui
¢ xu hudng giam hon so v6i nhitng thang mua kho, it mwa. Didu ndy cho thdy muwa di

g6p phan lam sach khong khi cta khu vie mé than.
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Hinh 2.10. P6 thi biéu dién quan hé giira nong dd bui TSP va lwong mua

Nhin chung, chét luong khong khi tai mé Cao Son, xét vé néng do SO, bui lo
limg va bui PM10, déu nim trong GHCP cua QCVN trong ca mua kho va mua mua.
Tuy nhién, ndng d6 bui lo limg dang & mirc cao hon so v6i SO, va PM10. Két qua
khao sat ciing cho thdy cac ngudn gay tac dong dén moi trudng khong khi khu vuc tap
trung chu yéu tr hoat dong khai thac va van chuyén than. Cu thé bui phat sinh tir hoat
dong n6 min, xac bdc dat da, nghién sang than va van chuyén; khi thai tir phwong tién,
may moc cung cac nha may tuyén than nhiét dién 1an cén; ngoai ra con bi anh hudng
tor cac hoat dong dan sinh gﬁn khu vue khai thac. Do do, cin tiép tuc chu trong va co
céc bién phap kiém soat bui lo limg hiéu qua hon, dac biét 1a khi chuyén mua.

Ngoai yéu t6 bui lo limg, do 6n 13 mot chi tiéu quan tric quan trong d6i voi moi
truong 1am viée. Tac dong cua tiéng 6n 1am giam kha ning nghe, gdy bénh diéc va cac
hau qua xdu. Két qua quan tric tiéng 6n tai khu khai trudng mé than Cao Son cho thiy
d6 on dao dong tir 50,3 + 81,6 dBA va déu thip hon GHCP theo QCVN 24:2016/BYT.
Trong d6, d6 6n phat sinh 16n nhat tai khu vuc nha sang, tiép dén 1a khu vic mit bang

tram nghién bing tai d4 va chan bai thai Bang Nau [4]. Két qua danh gia dinh ky cua
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Cong ty ciing cho thay do 6n ¢ xu hudng suy giam trong nhitng nam trd lai day do co
su cai tién trong cong nghé san xudt va van hanh khai thac tai mo.
2.2.2. Ddnh gid chit lwong khéng khi khu viee mé than Cao Son

Can ctr trén cac so lidu quan tric tai khu vec mo than Cao Son, nghién ctu da
tong hop danh gia chat lugng khong khi khu vyc mo than theo thoi gian quan tric, chi
tiét dudi hinh 2.11.
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Hinh 2.11. Dién bién ndng d bui lo lirng theo mua va thoi gian [1, 4]
Ghi chu:
K6 — Vi tri Sang 2; K11 - Bai thai Bang Nau +170; K12 - Chan bai thai Bang Nau
vi tri cdu Bang Tay; K18 - Bai thai Pong cao Son; K19 - Moong trung tam;
K29 - Pudng van chuyén di bai thai Bang Nau
Két qua tong hop cho thdy ndng d6 bui lo limg c6 sy gia ting theo thodi gian va
gifta cic vi tri quan tric tuy nhién vadn nam trong gidi han cho phép cua
QCVNO05:2023/BTNMT. Trong d6 tap trung cha yéu tai khu vuc khai truong va chan
bai thai, diéu nay cho thdy do Cong ty da ting cong suat, md rong hoat dong khai thac
trong nam vira qua dan dén su gia ting cao néng do bui lo ling. Song do Cong ty ¢o
su tap trung dau tu cong nghé san xuat va xay dung nhiéu giai phap kiém soat 6 nhiém
moi truong khong khi, giam thiéu luong bui phét sinh nén néng do bui vin dat quy
chuan cho phép.
Ngoai ra, dé danh gia téng thé chit luong khong khi, dwa vao Quyét dinh sb
1459/QD-TCMT vé viéc Hudng dan ki thuat tinh toan va cong b chi sb chat luong
khong khi Viét Nam (VN_AQI) ban hanh nam 2019, tac gia da thyc hién tinh todn chi

) AQI theo 2 mua: mua mua va mua kho. Trong do, gia tri AQI dugc tinh toan dua
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trén s6 liéu tong hop ctia 5 chat 6 nhiém chinh, bao gdm: O3, bui PM2.sva PMo, CO,
SO va NO». Két qua tinh toan chi s AQI duoc trinh bay chi tiét trong bang 2.3.

Bang 2.3. Két qua tinh toan chi s6 AQI khong khi khu vire mé than Cao Son

Thang 6 nhiém so sanh theo AQI

Mirc 6 nhiem (thang mau sac)

Thoi gian | |
TT P Gia tri AQIts -
quan trac Chi so AQI
1 | Mua mua 40 0+50
2 | Mua kho 56 51+100

O nhiém trung binh (Vang)

Két qua tinh toan cho thiy, moi trudng khong khi vao mua mua tdt, khong gay

anh hudéng dén strc khoé nguoi lao dong va dan cu khu vuc mo than Cao Son. Vao

mua kho, chét luong khong khi tong hop c6 mirc do 6 nhiém trung binh va & mic chip

nhan dugc. Gid tri AQI vugt so véi thang quy chuén khong nhiéu. Gia tri nay cling han

ché tiép xtc doi voi nhom ngudi nhay cdm (nguodi gia, tré em, ngudi mac cac bénh ly

nén ho hip...), giam thoi gian & bén ngoai va c6 thé chiu nhiing tac dong nhat dinh t&i

strcc khoe. Tuy nhién, trong pham vi khu vge moé chu yéu la cong nhéan lao dong véi

quy md rong va thoi gian tiép xuc tryc tiép khong 16n. Do d6, mic d6 anh hudng cua

hoat dong khai thac dén mai trudng khong khi va nguoi lao dong khong cao.

Dua trén két qua tong hop, danh gia cung tinh toan chi sé AQI, nghién ctru ciing
da st dung m6é hinh AERMOD dé du bao duoc su khuéch tan bui tai khu vuc moé than

Cao Son, vi1 phéi canh 3D khu vuc mo than trén nén vé tinh nhu hinh 2.12.

Hinh 2.12. Phéi canh 3D khu viee mé than Cao Son trén nén ban dé vé tinh
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Hinh 2.13. Phoi cianh 3D vi tri ngudn thai va cac khu vue ¢é dia hinh cao
trén khu vue nghién ctru (406 phong dai cao d6 1.5 1an so véi phwong ngang)
Dit liéu 16p phti bé mit khu vuc mo than ciing dugc xdy dung dé dwa vao mo

hinh dy bao khuéch tan lan truyén khi bui AERMOD nhu hinh 2.14.

695000 710000 725000 740000

2330000
2330000

695000 710000 725000 740000

Il cvergreen needleleaf closed forest Shrubland

I Deciduous needleleaf closed forest Herbaceous vegetation

I CEvergreen broadleaf closed forest MMMl Herbaceous Wetland

B Deciduous broadleaf closed forest Moss & lichen 0 5 10 Kilometers
I Mixed closed forest type Bare / sparse vegetation N I—|

I Unknown closed forest type Cropland

Il cvergreen needleleaf open forest [l Buit-up

I occiduous needleleaf open forest Snow & ice

I Evergreen broadleaf open forest [l Fermanent Water Bodies
Deciduous broadleaf open forest [l Ocean

I Mixed open forest type o input data available

I Unknown open forest type

Hinh 2.14. Xay dung dif li¢u tham phii bé miit
Két qua danh gia muc do tac dong do khi thai phat sinh tir mé than Cao Son duoc
thé hién qua céc kich ban lan truyén khac nhau. Pé danh gia mirc do tac dong, két qua
mo phong s& dugc so sanh voi quy dinh vé ngudng t6i da ciia cac chat khi doc hai
trong mdi trudng theo QCVN 05-2023/BTNMT. Bang trich luc vé ngudng quy dinh
cta hai tiéu chuén trén duoc thé hién tai bang 2.4.
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Bang 2.4. Ngudng quy dinh ctia mot sé chat khi doc hai trong mai trwong khong
khi xung quanh (ug/m?) theo QCVN 05:2023/BTNMT

Thong s Trung Trung Trung binh | Trung binh
TT binh 1 gi¢ | binh 8 gio 24 gio nam
1 | Tong bui lo ling (TSP) 300 - 200 100
2 | PMIO - - 100 50
Ghi ght: dau (-) 1a khéng quy dinh

Két qua mo hinh du bao danh gia sy phan bd ndng d6 TSP trung binh tai khu vuc

328
T B
A ) =

ugim*3
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Hinh 2.15. So' @ phan b6 nong d9 TSP trung binh tai khu virc mé than Cao Son

PLOT FILE OF PERIOD YALUES AVERAGED ACROSS 0 YEARS FOR SOURCE GROUP: ALL

Max: 212 [ug/m*3] at (739745.39, 2328146.84)

2

Két qua m6 hinh du bao méd phong cho thdy néng d6 bui TSP trung binh tap
trung cao & khu vuc moong khai thac, khai truong va bai thai voi néng do trong
khoang tir 100 + 200 pg/m?3 con & cac khu vyc 14n cdn mo va gan khu vuc dan cu xung
quanh, néng d6 bui twong ddi thip, déu dudi ngudng cho phép. Piéu niy ciing phu
hop véi két qua tinh toan chi s6 AQI dé danh gia muc d6 tac dong cua cac chét 6

nhiém dén chit lvong mai truong khong khi khu vue.
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Google Earth

Hinh 2.16. So’ d0 lan truyén nﬁng do bui PM10 & khu viee mé than Cao Son theo
kich ban cwc doan nhét trung binh 1 gio phat thai

Tuong tu, ddi v6i bui PM10, néng do bui tuong ddi cao & khu vuc trung tam khai
thac, khu vuc sang tuyén va c6 cac hoat dong d6 thai. Nhitng khu virc ndy nhin chung
chi ¢6 tic dong manh dbi véi ngudi cong nhan tryc tiép tham gia san xuat. Cang xa
khu vuc khai thac va gﬁn cac khu vuc dan cu lan can, néng do bui PM10 tuong dbi
thap va khong giy tic dong dén doi sdng nguoi dan. Két qua dy bao mo phong thé
hién sy phan bd néng d6 bui PM10 duoc thé hién trén hinh 2.17 va 2.18.

v ey S
Goagle Earth

Hinh 2.17. So @0 lan truyén ndng d bui TSP & khu vire m6 than Cao Son theo
kich ban cuc doan nhit trung binh 1 gié phat thai
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Hinh 2.18. So' @6 phan b6 ndng d9 PM10 trung binh khu virec mé than Cao Son

PLOT FILE OF PERIOD VALUES AYERAGED ACROSS 0 YEARS FOR SOURCE GROUP: ALL

Max: 94.3 [ug/m*3] at (741945.39, 2327346.84)
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CHUONG 3. PANH GIA HIEN TRANG QUAN LY, BAO VE MOI TRUONG
KHONG KHIi TAI MO THAN CAO SON VA PE XUAT GIAI PHAP KIEM
SOAT, GIAM THIEU O NHIEM
3.1. Hién trang cong tac quan ly, bao vé méi truwong ciia mé than Cao Son

3.1.1. Hoat dpng khai thdc than va cdc tic dpng dén moi truong

Nhu danh gid & trén, viéc khai thac than s& gy nhiéu tic dong dén moi truong do
hoat dong va ngudn thai trong qué trinh khai thac. Theo wéc tinh dé dam bao san
lwong than khai thic, mé than Cao Son can xuc bdc khoang 65 = 70 triéu m? dat da
binh quan mdi nam [5]. Pay 1a nguyén nhan dan dén su gia ting ham lugng bui, khi
thai, 1am anh hudéng dén chat lwong moéi truong khong khi khu vuc. Ngoai hoat dong
khai thac, hoat dong khoan, dao, phan tﬁng khai thac, nd min, van chuyén, db thai tai
mo than Cao Son cling tao ra luong khi bui rat 16n can duoc quan tam kiém soat.
Trong cac cong doan phat thai chinh, hoat dong noé min dé loai bo dat da phu trén bé
mat, phuc vu khai thac than da tao ra luong khi bui 16n va tiéng on, rung gay tac dong
dén mai trudng khong khi. Theo nghién ctru cho thdy qué trinh nd min tai cac mo 10
thién thuong sir dung lugng thude nd 16m, tao ra nhitng dam may bui cao tir 100 dén
150 m, voi n6ng dd bui sau khi nd co thé dat tir 600 dén 5.000 mg/m* & khoang cach
30 + 40 m. Sau vu nd khoang 38 gidy, & khoang 50 m, ham luong CO c6 trong may,
khi bui dat 0,1%, khi NO> 1a 0,02% [9]. Ngoai ra, tai cac khu vuc khai truong, hoat
dong xuc bdc bang cac loai may moc 16n nhu may dao, may xuc... sé phat sinh luong
bui va tiéng 6n 16n [7]. Tuy nhién, hoat déng nay chi gy tac dong tic thoi tai thoi
diém c6 hoat dong nd min va sau dé néng do khi bui s€ suy gidm khi c6 sy khuéch tan
lan truyén trén pham vi 16n.

Hoat dong sang tuyén than, phan loai, tach da ciing phat sinh luong bui va tiéng
on rat 16n, gdy anh huéng truc tiép dén cong nhan lam viéc tai phan xuong. Tai mo
than Cao Son, than nguyén khai sau sang dé tach d4 qua c&, sang tach cam, phan 16n
dugc van chuyén dén nha may sang tuyén than Cira Ong va nha may sang tuyén than
Khe Cham d¢é tiép tuc ché bién sau. Phan con lai tiép tuc dugc ché bién tai mit bang
sang va dugc tiéu thu thong qua Cong ty Kho van va Cang Cam Pha - TKV. Bén canh
do, bui va khi thai cling phat sinh tir cadc phuong tién hoat dong trong khu vuc khai
truong va trén tuyén dudng van chuyén dat da thai tir khu vyc khai thac dén cac bai
thai. Trén cong truong mat do xe chay day dic dé gy mat an toan giao thong va phat
sinh tiéng 6n, bui gdy 6 nhiém moi truong. Trén quang duong van chuyén dat d4 thai
tir khai truong dén bai thai 12 7 km bang 6 t6 tai ciing phat sinh luong khi bui, gy tac
dong dén moi trudng khong khi. Tuy nhién, do cac phuong tién di dugce che phu dé
dam bao giam kha ning phat tan ra moi trudng nén ham luong buyi phat sinh thap, chu
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yéu la do sy ma sat giita phuong tién va nén duong. Két qua nghién ctru ddnh gia hién
trang moi trudng khong khi tai khu vie mé than Cao Son cho thay méi truong khong
khi tai khu vuc khai truong khai thac 16 thién chiu anh hudng cha yéu cua tong bui lo
ling, khi thai, khi nd va tiéng on, dic biét 1a vao mua kho, trong do tap trung cao &
khu vire khai thac than 16 thién, tuyén dudng van chuyén va khu vuc sang tuyén.
3.1.2. Hién trang qudn ly moi trwong khong khi ciia mo than Cao Son

Dé bao vé mdi truong khong khi, mé than Cao Son da danh gia duoc cac ngudn
phat sinh khi bui tir ¢6 dau tu, xay dung céc giai phap kiém soat cu thé nhu sau:
3.1.2.1.  Tai khu viec cdc cum sang, mdng ga, tram nghién:

Theo két qua danh gia cho thiy, cong ty hién dang st dung hé théng phun suong
dap bui ¢ dinh va may phun swong dap bui céng suat 10n tai cac khu vuc cum sang 1,
2, 3, mang ga va tram nghién 6 2 hién co. Déng thot thuc hién thay thé, bo sung khi
can dé dam bao hiéu qua hoat dong cua h¢ théng phun suong dap bui khu vuc, cu thé
nhu sau:

a. Hé thong phun suong dap bui

- Khu vyc cum sang 1: Gom 32 cdt phun tuong tmg 32 voi phun, mdi cot phun
dai 3,65 m; luu lwong voi phun 0,5 m?/gid; cot ap dau voi phun 30 m H>O. Cac cot
phun suong doc tuyén ké chan cot duge d6 bé tong; cac cot phun suong tai cac bunke
va mang rot duoc c¢b dinh vao khung cia tuyén bang tai.

- Khu vuc cum sang 2: Gém 31 cdt phun twong Gng 31 voi phun, mdi cot phun
dai 2,2m; luu lugng voi phun 0,5 m3/gio; cot ap dau voi phun 30mH>0. Cac cdt phun
suong doc tuyén ké chan c¢ot duge d6 bé tong; cac cot phun suong tai cac bunke va
mang rot duge ¢b dinh vao khung cta tuyén bang tai.

- Khu vuc cum sang 3: Hé théng phun suong ¢ 35 voi phun; hién thay méi 03
cOt phun C5, C5A, C6; thay toan bd voi phun, van cuc bd, 6ng nhanh HDPE (D20) va
cac phu kién kém theo.

- Khu vuc mang ga: Thay mdi 26 voi phun trén mat cadc bunke chira than, 28 voi
phun khu vyc san 5Sm; thay méi van cyc b (D20); thay mdi toan bd dudong 6ng nhanh
HDPE (D20) va cac phu kién kém theo. Cong suit 1 hé thdng phun swong 1a 50
m?/gio. Ngudn nude duge ldy tir ngudn nudce sau xir 1y tai tram XLNT Cao Son - Tay
Nam Da Mai.

b. Sung phun swong dap bui.

Cong ty sir dung 1 thiét bi phun suong dap bui di dong KCS400-150 sb lugng
dau phun 110 (inox304); sé vong lap dau phun 3; ban kinh phun xa tir 0 m + 150 m;
pham vi bao pht1 63.200 m?; téng cong suat may 125 kW; cong suit dong co quat phun
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110 kW. Ngoai ra, Cong ty sir dung thém 1 thiét bi phun swong dap bui di dong
Cloudtech Model CTFC120 ban kinh phun xa 0 m + 150 m; pham vi bao phu 68.500
m?; tong cong suat may 84 kW; 8 cum béc phun suong; cong suit dong co quat phun
suong 75 kW.
c. Tuong chin bui khu vuc cum sang 2

Kich thudc dai x cao = 333 m x 17 m. Két cdu: cot tuong rao dugce dat trén hé
moéng coc 300 x 300; moéng va dim moéng sir dung bé tong da 1x2 M250; phan tudng
rao bang tim chin duc 16 thép; cot thép D141,3 x 5,56.
3.1.2.2.  Khu vuc bdi thai Bang Nau

Két qua khao sat cho thdy hién nay Cong ty dang st dung 11 hé théng phun
swong dap bui dé giam thiéu bui, khi thai phat sinh tai khu vyc. Duéi day l1a thong sd
ky thuat: 3 thiét bi phun swong dap bui di dong KCS400-150 véi s6 luong dau phun
110 (inox304); s6 vong lap dau phun 3; ban kinh phun xa 0 m = 150 m; pham vi bao
pht 63.200 m%; tong cong suat may 125 kW; cong suat dong co quat phun 110 kW; ap
Iuc gi6 1.800 Pa; Iuu luong gid 4.500 m*/phut) cung 8 hé théng phun swong dap bui
Duztech Model A150-CLU cong suat 16n tai khu vuc bii thai Bang Nau véi cac thong
s6 twong duong.

Theo két qua tham van, tong hop cho thay néu khi chi co s¢ dimg hoat dong db
thai tai BT Bang NAu, toan bd hé thong phun swong dap bui céng suit cao ndy s& duoc
di chuyén sang khu vuc bai thai 16 thién Khe Cham II dé giam thiéu phat sinh ctia bui
tai khu vyc. Cong suat may phun suong dao dong tir 12 m>/gid/may + 15 m?/gid/may.
Nguén nude phuc vu cong tac dap bui khu vuc béi thai dugc khai thac tir ngudn nuée

mat & moong 10 via +21 Khe Cham.

——
L4

Hinh 3.1. Sing phun swong dap bui khu vuc bai thai Bang Nau
Thuc hién quy hoach va trong cdy hoan nguyén tai cac khu vuc di két thuc d6 thai,
g6p phan cai tao va phuc hdi méi truong sinh thai, dam bao muc tiéu "Pua cong vién
vao trong mo, nha may" dé hudng t6i mé hinh san xuat xanh.
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3.1.2.3.  Khu vuec tuyén dwong vin chuyén

Theo két qua khao sat, Cong ty sir dung 6 to tai van chuyén dat da thai tir khai
truong dén bai thai véi quang duong 14 7 km. Tuy nhién, do cac phuong tién di duoc
che phii dé dam bao giam kha ning phat tan khi bui ra méi trudng nén ham luong bui
phat sinh thap, chu yéu 1a do sy ma sat giita phuong tién va nén dudng. Hién tai, Cong
ty d3 dau tu cac xe tudi nude chuyén dung dé giam thiéu bui, khi thai phét sinh tai khu
vuc tuyén duong van chuyén. Tong hop céc xe phun nudc tudi duong duoc trinh bay

tai Bang 3.1.

Bang 3.1. Tong hop céac xe phun nuéc twéi dwong ciia mé than Cao Son [2]

TT Loai xe S6 lwong, xe | Thé tich téc chira
A | Xe tudi nudc, rira dwong cao ap
1 | Huyndai HD320 02 17,2 m’
2 | Caterpillar 773E-GF13W 01 50 m?
B | Xe twéi dwong
1 | Kamaz Stec 04 12 m?
2 | Caterpillar 05 35m?
3 | Komatsu HD465-7R 02 50 m’
4 | Komatsu HD325 03 35 m?
5 | Hyundai HD310 02 17 m?
Tong 19

- Péi véi van chuyén than tir khai trudong vé cum sang mo, chi co s& duy tri thuc
hién phun tudi nuéc thudng xuyén véi tan suat 05 luot/ca (vao ngay kho, trir ngdy
mua), dung tich 12 30 m?+ 35 m® dé phun tuéi thuong xuyén trén cac tuyén dudng tai
khai truong, bii thai, dudng van chuyén trong mé, tuéi lién tuc trong 03 ca.

- Pdi véi van chuyén than tir MBSCN di tiéu thu: Tuyén bang tai thudng xuyén
tra dau md, bao dudng tuyén bang tai, ddc biét tai cac diém chuyén huéng dé tuyén
bang luén van hanh ém, khong bi x6c; chd ding tai trong quy dinh, tranh roi vai than
trén tuyén bang. Céc toa tau dudng sit ché ding tai trong quy dinh, khong ché qué tai,
tranh tinh trang than trum qua thanh tau roi vai doc duong khi tau chay (viéc nay do
Cong ty Tuyén Than Ctra Ong chi dao va thuc hién).

- Ddi véi van chuyén dat d thai sir dung cac tuyén dudng van chuyén d6 thai dat
dé ra vi tri cac bai thai déu la tuyén duodng ndi mo, xa dan cu nén mo da tai st dung
nuéc thai sau xtr 1y dé dua vao hé théng phun swong dap bui véi tan suat phun 06
lan/ca s& giam t6i da ham luong bui phat sinh. Cac xe ra khoi mo déu duoc thuc hién
rira xe tai cac tram rira xe trong mo.
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Hinh 3.2. Van hanh thiét bi phun swong dap bui cao ap va xe twéi dwong chuyén
dung ctia Cong ty CP Than Cao Son
Theo két qua khao sat cho thiy hién nay, Cong ty dang st dung 10 diém phun

nudc dap bui trén tuyén bang tai dt da ra bai thai Bang Nau véi cong suat 16n nhét 13
40.000 m3/h. Cong ty dung 8 téc nudc voi luu lwong 30.000 m3/téc dé cip nudc dap
bui cho toan b hé théng dé dam bao hoat dong phun suong dap bui dugc hoat dong
lién tuc.
3.1.2.4.  Khu vuc bai tdp két than

Khu vuc tip két than ciing c6 phat sinh luong bui min ra mdi trudng. Do do, tai
khu vuc nay, Cong ty ciing thuc hién sir dung bat che phit dé han ché bui phat tan ra
moi trudong xung quanh, giy 6 nhiém méi truong dong thdi han ché mua gy troi than
ra ngoai.
3.2. Danh gia cong tac bao vé moi trwomg khong khi ciia mé than Cao Son

Nhin chung, dya trén cac ngudn sb liéu tir cac bao cao quan tric méi trudng dinh
ky ctia Cong ty Than Cao Son, tir bd s liéu quan tric ty dong nim 2024 thu thap tir
S6 Tai nguyén va méi trudng tinh Quang Ninh (cii) va tir do dac truc tiép ctia nhém
nghién ctru cho thay chat lwong mai trudong khong khi khu vuc moé than Cao Son tir 3
ngudn sb lidu déu con tuwong d6i tot. Nong do cac thong sé bui, khi thai, tiéng 6n va
rung hau hét déu nim trong GHCP cua QCVN tuong tng, ndong do khi bui c6 sy thay
d6i theo mua, mic du mirc ting khong nhiéu, chi tir 1 + 5%, tuy nhién déu c6 xu
huéng gia ting vao mua kho. Diéu nay cho thdy, Cong ty di tuan tha va thuc hién
nhiéu giai phap k¥ thuat, cong nghé dé kiém soat, giam thiéu 6 nhiém.

Vé mit k¥ thuat cong nghé, dé giam thiéu phat sinh bui, cong ty da dau tu doi
méi cong nghé khai thac theo hudng co gidi hod, dong bo thiét bi cong suat 1on ddi
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voi cac thiét bi khai thac va van chuyén, dau tu cac xe ¢b trong tai 16n dé giam luu
luong xe luu thong van chuyén trén cac tuyén duong, st dung thém céac bing tai van
chuyén dan dén giam luong bui phat sinh. Hién nay, cong ty sir dung cac bang tai da di
dong dé van chuyén dat da giap mo giam duoc khoang 40% luong xe 6 to hoat dong
trén cac tuyén dudng mo, tir 46 lam giam bdt duoc lwong khi bui phat tan tir cac
phuong tién va trén tuyén duong van chuyén ra moi truong. Cong ty con sir dung thiét
bi loc bui tai cdc may khoan thuy lyc, tréng nhiéu cay xanh dé tao canh quan va giam
nguy co phét tan khi bui ra méi trudng trén cac tuyén dudng van chuyén hoic khu vuc
bai thai.

Ngoai ra, Cong ty ciing da thuc hién cac hang muc cong trinh BVMT theo ké
hoach san xuat hang nim va phuong 4n BVMT tong thé khu vic BT Bang Nau, hoan
thién cac ho so quan 1y méi truong, tiép tuc thuc hién ky quy cai tao PHMT theo B¢
an duogc duyét va xdy dung phuong an phong ngura va ting phoé SCMT... Thuong
xuyén thyc hién ciing c6 va cai tao cac cong trinh phong chong su ¢ va BVMT, trong
ciy phu xanh, hoan thién cac thil tuc phap 1y vé méi truong. Xay tudng chin byi voi
chiéu cao thay do6i tir 7 = 17 m tuy vao vi tri phat sinh bui; lap dit cac tuyén bang tai
dé van chuyén than tr MBSCN di tiéu thy [10]. Theo so liéu thu thap cho thiy tong
gia tri thuc hién tir nam 2020 - 2023 1a 197,627 ty dong, trong d6 cac cong trinh bao vé
moi truong ctia Cong ty duoc TKV giao trong giai doan 2020 - 2023 véi tong gia tri
thue hién 1a 59,178 ty dong di dugc dwa vao sir dung [10]. Nam 2024, Cong ty di thuc
hién hoan thanh cac hang muc cong trinh thudc ké hoach bao vé méi truong nam 2024
duge TKV thong qua bao gdm (cac cong trinh BVMT va cac cong viéc méi trudng
dinh ky thuong xuyén), gia tri thyc hién dat 77.008 trd/ ké hoach 76.851 trd = 100,2%
[5]. Trong d6 tap trung thuc hién cong tac tudi nudc chong bui trén cac tuyén dudng
van chuyén, khu vuc bii thai, bai chira, van hanh thudng xuyén cac may phun suong
dap bui cong suét 16n tai khu vuc BT Bang Nau va khu vuc sang tuyén, ché bién than.
Ngoai ra, thyc hién trong cdy phu xanh nhitng khu vuc dat trong, xung quanh khu vuc
nha xudng, bai thai dé cai tao hoan nguyén canh quan méi trudng.

Hién nay, Cong ty ciing dd dau tw méi hé thong bang tai van chuyén da thai voi
quy mo va hién dai nhat ciia Tap doan cong nghiép Than — Khoang san Viét Nam,
gitip giam Iuu luong van chuyén clia cdc phuong tién, han ché kha nang phat tan khi
bui tir phwong tién van chuyén va ma sat giita banh xe v6i tuyén duong. Trong cong
tac van hanh san xuat, Cong ty da thuc hién nhiéu giai phap cong nghé méi, sir dung
nang lugng sach, than thién moi truong dé giam thiéu phat thai khi byi, han ché 6

nhiém méi trudng.
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Ngodi ra, trong qua trinh van hanh san xuit, Cong ty ciing tiép tuc dau tu cong
nghé méi dé giam chi phi dién nang, dua ra nhiéu chinh sach khuyén khich sir dung
dién tiét kiém trong khai thac dé giam chi phi san xuat kinh doanh, han ché cac nguy
co phat sinh khi gdy tac dong dén mai truong.

Trong cong tac quan ly méi truong, Cong ty ludn tuan thu quy dinh va phap luat
ciia Nha nudc vé cong tac bao vé méi truong, thuc hién quan tric méi truong dinh ky
theo diing tin suét, chi tiéu dd dugc phé duyét trong Bao cdo Panh gia tac dong moi
truong. Cong ty di thuc hién nghiém tic quy dinh vé ky quy méi trudng, tuan tha
Gidy phép méi truong s6 463/GPMT-BTNMT do B6 TN&MT cép ngay 04/11/2024
vé viéc thyc hién cac hoat dong BVMT. C6 thé khang dinh rang chinh nhiing giai phap
dong bo tir ky thuat dén quan 1y dang trién khai tai mo than Cao Son da gitp cong ty
kiém so4t chat luong moi truong khong khi, han ché 6 nhiém méi truong.

3.3. P& xuit giai phap kiém soat, gizm thiéu 6 nhiém méi trudmg khong khi cho
mo than Cao Son
3.3.1. Cadc gidai phap ky thudt va cong nghé

Thuc hién muc tiéu cia TKV “Sang - xanh - sach” nham sir dung hop 1y tai
nguyén thién nhién, thich tmg véi BPKH va tién dan téi myc tiéu “Xanh hoéa méi
treong khai thac mo” va “Pua cong vién vao trong mo, nha may”, dé nang cao hiéu
qua quan 1y moi truong khéng khi khu vuc mo than Cao Son, can 4p dung cac giai
phap k¥ thuat va cong nghé tién tién dudi day:
3.3.3.1. Poi véi tiéng on va do rung

- Pibu tiét cac phuong tién, may moc, thiét bj phu hop tranh 1am viéc dong thoi
trong thoi gian dai s& giam duoc muc 6n do tac dong cong hudng;

- Bao dudng thiét bi may méc dinh ky, thuc hién kiém tra, siét chit cac dai bu
16ng, dai 6c nham han ché d6 rung, tiéng On ciia cac bd phan truyén dong. Thay thé
moi va khong str dung thiét bi may moc di qua nién han sir dung;

- Thuong xuyén thuc hién cai tao, ning cip va san gat mit dudng van chuyén
nhim han ché ma sat giira banh xe va mit dudng lam phat sinh do rung, tiéng on do
céc thiét bi van tai gy ra.
3.3.3.2. D6i v6i khi bui

- Phu xanh bai thai béng cay xanh ban dia, dac bi¢t la cac loai cay c6 kha nang
hap thu bui t6t nhu thong, keo, phi lao..., cy cong nghiép, hodc két hop cdy tao canh
quan (phuong vi, bang lang, hoa tigdn, hoa gidy...). Thyuc hién trong cdy bo sung tai
khu vuc mo (thay thé cac cdy da héo, hong) nham tao canh quan méi trudng, giam

thiéu tac dong cua bui va tiéng 6n anh hudng téi nguoi lao dong va tédi cac khu vyce lan
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can,

- Phéi hop véi cac mo xung quanh mo théng nhit thoi gian nd min dé tranh tac
dong cong hudéng do nd min. Thuc hién nghiém tic cac thong sb va quy dinh ky thuat
theo ho chiéu nd min dé han ché tac dong do nd min. Ap dung triét dé phuong phap nd
min vi sai nhim giam luong bui tao ra ciing nhu tiéng 6n, song khong khi va chin dong

dat. Cac thong s cua hé thong khoan nd min dugc trién khai nhu trong Bang 3.2.

Bang 3.2. Cac thong s ciia mang lwéi khoan né min [3]

. Gia tri
TT Thong so Don vi DETB 1 DETE 2
1 | Chiéu cao tang khai thac m 15 15
2 | Puong kinh 16 khoan mm 300 =350 | 230+ 300
3 | Chiéu sau 1 khoan m 18,5 17,5
4 | Chiéu sau khoan thém m 3,5 2,5
5 | Puong khang chan tang m 11,0 8,5
6 | Khoang cach giira cac 16 min m 10,5 8,0
7 | Khoang céch giita cac hang 16 min m 9,0 7,0
8 | Chiéu dai nap bua m 9,3 8,0
9 | Chiéu dai nap thubc m 9,2 9,5
10 | Chi tiéu thubc nd kg/m? 0,56 0,5
11 | Luong thudc nd trong 01 16 khoan kg 794 420
12 | Suit pha da m?/mks 74 39
Khoang céch an toan theo da bay
13 |- Déi v6i ngudi m 300 300
- P6i voi may moc va cong trinh m 150 150
14 | Khoang cach an toan vé chin dong m 150 150

- Tiép tuc sir dung cong nghé phun swong dap bui tai cac diém phat sinh bui cao,
dau tu thém may phun swong dip bui cao ap ban di dong ban kinh phun xa tir 70 m,
120 m va 150 m; kich thuéc hat swong phun ra tir 20 + 200 um dé kiém soat bui tai cac
thoi diém va vi tri ¢o nguy co phat sinh bui cao nhu khu vuc thyc hién khoan, nd min
va trén cac tuyén dudng van chuyén, bai thai, bai chtra than,... Cac hat suong kich
thudc nho hon s& bay xa hon va dinh két cac hat bui lo limg trong khong khi va roi
xudng 1am giam kha ning lan truyén, phat tan bui di xa.

- Ngoai ra, dé giam thiéu céc tdc dong cua bui ra mdi truong gay anh hudng dén
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nguodi cong nhan va dan cu xung quanh, st dung may khoan c6 bd phan phun nuéc
chdng bui va loc bui dé giam thiéu phat tan bui dong thoi sir dung cong nghé nd min vi
sai hop 1y. Vi khéi luong dat d4 phai pha nd min hang nam tir 50,0 + 55,5 triéu m°,
thi duong kinh khoan hop 1y 1a tir 230 + 250 mm.

- Tuan thi cac quy dinh d6i véi cac phuong tién van chuyén, che chin cac
phuong tién van chuyén than bang bat hodc thing kin va rira xe trudc khi ra khoi khu
vuc mo.

- Trén cac tuyén duong van chuyén, ngoai viéc st dung cac xe phun nudc tudi
duong, can ting cuong thém sd luong cac cot phun cao ap ty dong doc hai bén tuyén
duong dé han ché luong buyi phét sinh dic biét vao nhitng ngdy ning néng cao va
nhimg ngay hanh kho. Giai phép tudi duong ty dong nay s& giup giai quyét tinh trang
bé mat dudng kho, bui ban bi cudn theo banh xe gay 6 nhiém méi truong khong khi.
Viéc str dung voi phun cao ap duoc thuc hién véi 2 ché do 1a hoat dong diéu khién ty
dong va diéu khién bang tay dé thudn tién trong céng tic van hanh, bao dudng, sta
chira va dam bao hoat dong khi xay ra sy c¢d. Tan suit bom tudi tu dong duoc thiét lap

13 4 1an/gio v6i thoi gian khoang 10 + 15 phat mdi 1an. Tuy nhién thoi gian nay duogc

thiét 14ap tuy chinh theo mua dé ting hiéu qua giam thiéu bui, dic biét 12 vao mua khé.

i

Hinh 3.3. H¢ thong phun swong cao ap va hé thong bing tai giip giam thiéu bui

- Bén canh do, cac myén dudng van chuyén can duoc dé k& dudi chan dé chéng
truot, trong cdy, trong co dé gia cd chan ting, giam thiéu bui phat sinh, tao canh quan moi
truong va han ché nguy co tac dong cta Bién d6i khi hau. Can xay dung thém cac dudng
van chuyén than riéng hodc day chuyén bang tai van chuyén than c6 hé théng che pha dé
giam phét tan byi ra moi trudng dong thoi han ché lugng phuong tién van chuyén gay
phét sinh bui va 6n dong thoi khong 1am dnh huéng t6i khu vie xung quanh.
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3.3.2. Cdc gidi phdp vin hanh sin xudt

- D6i mébi cong nghé khai thac than theo hudng co gidi hoa, tiép tuc dau tu dong
bo thiét bi cong suat 16n d6i véi cac thiét bi khai thac va van chuyén dé giam phat sinh
khi thai, bui mo, ddng thoi 1am giam mat do xe 6 t6 van chuyén din dén giam phat
sinh bui do qua trinh van chuyén.

- Xay dung hé théng thu gom va xir Iy bui hiéu qua, st dung cac thiét bi loc bui
tién tién (cyclone, bag filter).

- Nghién ctru st dung nhién liéu sach hon cho cac phuong tién van tai va may
moc khai thac nhu CNG, LNG va dién.

- Trong mdt sd quy trinh san xuét, cai tién cong nghé d6t than dé giam phat thai
bui va khi NOy, SO».

- Tan dyng tai nguyén nudc thai sinh hoat sau xir Iy cung cdp lam nudc tudi
duong, giam thiéu bui trong khu khai thac.

- Ap dung san xuat sach hon trong hoat dong khai thac va ché bién mo, trong d6
tap trung vao viéc tai str dung chat thai, giam thiéu luong chat thai phat sinh dong thoi
giam thiéu su that thoat ning luong... Nghién ctru thanh 1ap ban khoa hoc cong nghé
SXSH cho mo. Bé nghi dia phuong dua ra nhidu chinh sach khuyén khich, hd trg co
ché dé thuc hién san xuét sach hon tai mé khai thac. Can c6 ké hoach xay dung 10 trinh
trién khai phat trién cong nghé sach tai doanh nghiép.

3.3.3. Cac gidi phap qudn ly moi truong
3.3.3.1. Cdc gidi phdp vé quan 1y va gidm sit moi truong
Pé dam bao hiéu qua cua cac giai phap k¥ thuat va cong nghé can ting cuong
cong tac quan 1y va giam sat moi trudng bao gom:
- Xay dung hé théng quan tric chét luong khong khi tu dong, lién tuc tai cac khu
vuc trong diém, két ndi v6i hé thé)ng diéu hanh trung tam dé theo doi va xu 1y kip
thoi céac su ¢d.
- Céng ty CP Than Cao Son tiép tuc phdi hop véi don vi ¢6 di ning luc thuc hién
quan tric, giam sat moi trudng dinh ky tai khu vuc moé theo quy dinh. Trong do,
thong s6 quan tric moi truong khong khi dinh ky gdm bui lang tong cong, PM10,
luong khi thai doc hai NO2, SO2, CO, tiéng on, do rung, ap dung theo QCVN
05:2023/BTNMT, QCVN 26:2010/BTNMT, QCVN 27:2010/BTNMT.
- Cong ty can nghién ctru tiép tuc trién khai xay dung mo hinh nén kinh té tuan hoan
trong d6 huéng t6i tan thu khoang san, tuan hoan, tai sir dung chat thai dé giam thiéu
6 nhiém. Trién khai thuc hién cac quy dinh veé str dung hi€u qua, tiét kiém nang luong

trong san xuat.
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- Thiét 1ap co ché bao céo, cong bd cong khai thong tin vé chat lwong khong khi
trén cac phuong tién truyén thong tdi toan thé cong dong xung quanh.

- Tang cudng cong tac thanh tra, kiém tra viéc tuan thu cac quy dinh vé BVMT cua
doanh nghiép.

- Xay dung doi ngii can bd chuyén trach vé quan 1y moi trudng cé trinh d6 chuyén

mon cao, dap img yéu cau phat trién méi cia KHCN.

QUY BINH CHUNG VE CONG TAC QUAN LY MOI TRUGNG D
(

Bdo cdo Banh gid Lap K& hoach van hanh . [ Sl
ticdéngmoitutngl . B XYW |y Bl nghiém céc cong tinh | Baociokétquathychibn o B Hogtdog chinh thic
(bTM) i Iy chét théi

So dd tong quat vé quy dinh - ho so - thii tue mél trudng y
(]

Luw y: Tuy theo Guy dinh hién hanh va tinh hinh hoat dgng ma Doant nghifp s& phdi bt bude/
Kkhuydn khich thye hi ¢ loai ho so thu tue bén dudi. So'dd mang tinh chat tham khdo, khdng cd
qid tri thay thé cdc viin ban phdp ludt duge ban hanh

cdc cong trinh BVMT

o SR 1 e =

il i M & E Ht o s
L ek | KHAITHAC S KHAI THAC
m b . NUGC DUdH AT JR%  NUOC MAT
l ' .

Hé thiing xi Iy " 2 e hng i N ; "
CTRSH CTR CNTT CTNH ki, by, mi, v:ﬂ: frien g g
I g
Y il e ke ; %
h 57 o8 | méltning > Sy | HTXLNT
Déng ky SCNT hodic Gidy phép inght 5| mng> S | AT
BCQLCTNH [dn déu X khi thai
Tich hop trong gy xéc nhén Y v

hodn thinh AT Gidy phép Gidy phép
A e (Gidly phép xa nudc thai| [ Hop ddng ddu ndi vao y ) ; v
I HD CTRSH lmcmcrm l 0 CTNH i, E a0 ngudn nude lE HTKLNT tdp tung ”:mgg mnmwm
¥

CTR
A 3 chi U i CTHH

\ Y y

= s TR B LR e il s A Bdo cdohogt dong| F|Bdo cdo hogt df)

Caclogi "yuu— §, Quan lrac.dinh Ky (.khung v thala, e théi... , Bio ;‘:g.o hoat d(}_ng ; khai thac, str dung | B khai thac, st dung| JERLE LT

B0 cdo ,;: & Béo cdo cdng téc bao vé mdi trudng Xa nuee thai vao ngudn nudc o dut dat nude mit Bio cio

Hinh 3.4. So' @6 quy dinh chung vé cong tic quan Iy méi trudong doanh nghiép [6]

- Phat trién phdn mém quan 1y dir liéu moi truong, tich hop thong tin tir cac ngudn
khac nhau gitip cho viéc theo ddi, phan tich va danh gia chat luong moéi trudng duoc
chinh xac va hi¢u qua.

- Tuén tha cac quy dinh chung vé cong tac quan 1y moi truong ctia doanh nghiép.

- Tiép tuc thuc hién ddng bd cac cong tic quan 1y mdi trudng va an toan ciia mo,
béo céo dinh ky dén cac co quan quan 1y mdi trudng, thuc hién ky quy BVMT, dau
tu hang nim trong cong tac cai tao, nang cap, PHMT moé... Xay dung hé théng quan
1y mdi truong theo hé théng ISO 14001.

- Tiép tuc dau tu, quy hoach dong bd co s ha ting, diéu chinh lai quy hoach cac

khu dan cu, cac BT mo cho phu hop véi thuc trang khai thac hién nay ctia mo.
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- Tuyén truyén can bo, cong nhan vién st dung niang luong hiéu qua, tiét kiém, ning

lugng sach nhu: st dung nudce tiét kiém, tréng cay xanh, bao v¢ rung, BVMT, xay

dung 16i séng xanh... Tuan thi cac quy dinh chung vé BVMT va an toan san xuét
trong van hanh khai thac mo.
3.3.3.2.  Cdc gidi phdp vé chinh sach va tai chinh

- Dé Cong ty tiép tuc tham gia ddy manh cong tac BVMT, can c6 sy hd tro cu thé tir
NN bang céc chinh sach va giai phép tai chinh cu thé nhu xay dung co ché tir NN gitp
hd trg vé thué va von vay d6i v6i cac doanh nghiép dau tu vao cong nghé sach, than
thién v41 mo1 truong va cac bién phap giam phat thai.

- Cong ty can khuyén khich cic can bd, cong nhan ¢ nhitng sang kién, d6i méi trong
san xuit, van hanh, ap dung cac giai phdp xanh, sach dé han ché xa thai ra moi truong.

- Thanh 13p quy moi trudng dé hd tro cac dir 4n cai thién chat luong khong khi va xir 1y
6 nhiém. Vi dy, d& xuit mirc thué phat thai bui cho cac doanh nghiép khai thac than dya
trén khéi luong bui phat thai tao dong luc cho cac doanh nghiép giam thiéu ¢ nhiém.
3.3.4. Ddnh gid hi¢u qud kinh té - xa hgi ciia cdc giai phdp

- Viéc trién khai cac giai phap quan Iy moi trudng khong khi s& mang lai nhitng loi
ich to 16n vé kinh té - x4 hoi. Dé danh gia hiéu qua cua cac giai phap can thuc hién
phan tich chi phi - loi ich cta timg giai phap va cua toan bo dé xuat.

- Céac loi ich c¢6 thé wéc tinh bao gdbm giam chi phi diéu tri cac bénh lién quan dén 6
nhiém khong khi, cai thién nang suat lao dong, ting doanh thu tir du lich, bao vé da
dang sinh hoc, va nang cao chét luong cudc séng cua nguoi dan. So sanh véi chi phi
dau tu va van hanh, can tinh toan thoi gian hoan vén (payback period) cua du an da
danh gia tinh kha thi vé mat kinh té. Nghién ctru vé chi phi diéu tri cic bénh lién quan
dén 6 nhiém khong khi tai khu vuc Cao Son sé& cung cdp dit liéu quan trong cho viéc
danh gia hiéu qua kinh té - x4 hoi cua cac giai phap.

Nhin chung, viéc trién khai déng bd cac giai phap k¥ thuat, quan 1y va xa hoi
nham cai thién chat lwong khong khi cong ty than Cao Son s& mang lai lgi ich kinh té
va xa hdi da dang. Trong do:

- Vékinh té, cac doanh nghiép khai thac dugc loi tir viéc tang hi¢u qua van hanh,
giam thiéu rii ro bi phat va ctng c¢d hinh anh uy tin trén thi trudng. Pau tu vio cong
nghé xanh con gép phan thu hiit nguén von dau tu bén viig va tan dung cac uu dai
chinh sach.

- Vé mit x4 hdi, bao vé moi trudng con co6 tac dong tich cuc dén phat trién du
lich sinh thai va ning cao chét luong sdng cho cu dan quanh ving, tao dung su hai hoa
giita phat trién kinh té va bao ton thién nhién.

- Panh gia dinh ky va do luong két qua sé giup diéu chinh va tbi wu cac giai phap
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theo thoi gian, dam bao loi ich bén vitng cho moi bén lién quan.
Tir d6 nhing dé xuét trong giai phap k¥ thuat dén quan 1y, nghién ciru da tong hop
dugc dé xuét giai phap phu hop dé kiém soat chat luong moi truong khong khi tai khu

vuc moé than Cao Son nhu hinh 3.5.

Giai phap kiém soat chat lwong MT
khong khi tai mé than Cao Son

\4

Gidi phap ky thudt — cong nghé

VNN

Gidi phdp quan ly moi truong

N

My moéc — Cong tac Xir Iy khi bui Quin Iy k§ Quan ly hanh
Thiét bj - nd min - Ting tan thuat chinh
Phuong tién | | - Phoi hop | | sust  hoat | | - Tang 6| |- Xdy dung
- Dbiéu tict cac mo lé.l'l df)ng cua xe hIO'l'lg dlém d61 ngﬁ Chuyén
thoi gian lam can de phun  nudc quan trac trach moi
viéc phu hop; thong nhat | | tuéi duong; khong khi ty | | truong cé trinh
- Thuong thoi gian nod - Tang so dong tai céac dd cao:
xuyén  bao | | min; luong  dau vi tri phat | | - Khuyén
dudng  thiét | | - St dung | | phun cao ép sinh bui 16n; khich d6i méi
bi; phuong trén cac tuyén - Xay dung | | sing tao cho
- St dung phap n6é min duong  van dit liéu moi can by, cong
phuong tién | | vi sai de chuyén truong va | | nhén cia mo;
van chuyén tai giam  rung - Trong phin  mém - Tun thu
trong 16n, che | | chan va it | | théem  cdy | | quan 1y moi | | cong tac bio
chin phuong phat  sinh xanh dé héap truong  cho c40 moi truong
tién. bui. phu khi bui. mo. dinh ky.

Hinh 3.5. Tong hop giai phap kiém soat chat lwong mdi truwomng khong khi mé

than Cao Son
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KET LUAN

1. Két qua nghién ctru danh gia hién trang moi trudng khong khi ctia mé than cho
thiy ngudn phat sinh bui cia mé than Cao Son cha yéu tir cac hoat dong khai thac ¢
khu vuc khai truong va d6 thai ciia cac béi thai. Trong d6, hoat dong khoan nd min ¢6
tac dong 16n dén moi truong khong khi khu vue. Tét ca cac chi tiéu quan tric trong
moi trudng khong khi khu vure ndm 2024 ctia Cong ty CP Than Cao Son - TKV déu c6
két qua thip hon giéi han cho phép theo QCVN 05:2023/BTNMT; QCVN
06:2009/BTNMT (TB 1h); QCVN 27:2010/BTNMT (6h+21h); QCVN 03:2019/BYT;
QCVN 27:2016/TT-BYT (d0 rung tai noi lam viéc); QCVN 24:2016/BYT; QCVN
26:2010/BTNMT. Két qua tong hop cho thdy ndng do bui lo ling co su gia ting theo
thoi gian va gilta cac vi tri quan trac. Trong d6 tap trung chi yéu tai khu vuc khai
truong va bii thai, diéu nay cho thay do Cong ty di ting cong suat, md rong hoat dong
khai thac trong nim vira qua dan dén sy gia ting néng do bui lo ling. Nghién ciru
cling da tong hop, danh gia dugc chi s6 AQI theo 2 muia, mia mua va mua kho. Chat
lugng khong khi vao mua mua tot, khong gay anh hudng dén strc khoé nguoi lao dong
va dan cu xung quanh khu vuc mé than Cao Son. Vao mua kho, chat luong khong khi
téng hop c6 mirc dd 6 nhiém trung binh va & murc chép nhan dugc. Gia tri AQI vuot so
v6i thang quy chuan khéng nhiéu, mtrc d6 anh hudng cua hoat dong khai thac dén méi
truong khong khi va nguoi lao dong khong cao.

2. Nghién ctru ciing da st dung md hinh AERMOD dé danh gia du bao su phan
bd, khuéch tan, lan truyén néng do bui TSP va PM10 tai khu vuc moé than Cao Son.
Két qua dy béao cho théy néng dd bui cao tap trung tai khu vuc khai truong va cac khu
vuc c6 hoat dong sang tuyén, dd thai con céac khu vuc van phong va dan cu lan can déu
c6 ndng do twong dbi thap, dam bao chat lugng moi trudng, khong gy anh huong dén
moi truong va doi sdng ngudi dan xung quanh khu vue mo than.

3. Két qua nghién ctru cho thidy Céng ty than Cao Son di thyc hién nhiéu giai
phap dé bao vé méi truong nédi chung va méi trudng khong khi ndi riéng. Két qua
nghién ciru ciing danh gia duoc chat lugng méi trudng khong khi trong nhitng nam tro
lai day c6 chit lugng duoc cai thién hon, nhiéu giai phap da dugc cong ty dau tu, xay
dung. Tuy nhién, do hoat dong khai thac than 10 thién nén viéc phat sinh khi bui gay
tac dong dén moi trudng khong khi 1 khong thé tranh khoi, do d6 nhom nghién ciru da
dua ra mot sd giai phap tong thé dé tiép tuc ting cudng cong tac bao vé moi truong noi
chung va moi truong khong khi noi riéng cho moé than Cao Son, trong d6 tap trung vao
cac giai phap k¥ thuat — cong nghé ciing nhu 13 giai phap vé mit quan 1y, to chirc cho

hoat dong van hanh ctia mo.
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4. Mot sb giai phap k¥ thuat duoc dé xuit trong d6 tap trung vé cai tién phuong
tién, thiét bi, sit dung phuong phap né min vi sai, phdi hgp véi ciac mo 1an can dé
théng nhét thoi gian nd min ph hop, dau tu str dung cac bang tai dé van chuyén than
cling nhu dat da thai gitip giam thiéu phat sinh bui. Tang thém sb luong cac cot phun
cao ap trén tuyén dudng van chuyén, ting tin suit phun dic biét vao mua kho. Con
trong cong tac quan 1y, Cong ty can tiép tuc dau tu xay dung phin mém quan 1y méi
truong, déng bd co s¢ dir liu véi cac mo lan can va cua S& Nong nghi¢p va moi
truong tinh Quang Ninh, bd sung cac diém quan tric ty dong tai cac vi tri phat sinh bui
16n. Khuyén khich d6i méi sang tao trong van hanh khai thac ciia mo dong thoi xay

dung do1 ngii ¢6 trinh d0 cao trong quan ly va bao v¢ moi truong.
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Hinh 1. Khao sat thuc dia, quan tric bui tai khu khai trwdng mé than Cao Son
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1. So @6 lan truyén phan b nong do bui khu vire mé than Cao Son,
tinh Quang Ninh
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Hinh 1. So d6 phin b6 ndng do PM10 trung binh 1 gié' cao nhit trén tirng 6 ludi
trén toan thoi gian mé phong
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PLOT FILE OF HIGH 1ST HIGH 24-HR VALUES FOR SOURCE GROUP: ALL
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Hinh 2. So' @6 phan b6 nong dd PM10 trung binh 24 gid' cao nhit trén tirng 6 ludi

trén toan thoi gian mo phong
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Hinh 3. Nong d§ TSP trung binh 1 gid' cao nhét trén tirng 6 lw6i trén toan thoi
gian m6 phong

1329

ug/m*3

2333000

1033

2332000

1000

2331000

2330000

_8 500
Eg
£&
5
z
= 4
g8 3 300
= a
& 3
o
(<]
w
8 8 100
g 3
['4
O ~
PE L3
= &< 80
©— S =
&1 48
«~ ] > @
1 x N
1 g
=3 3w
&3 T2t
81 T8
& e
2
2] 52
g1 <]
b =
7 58 30
LE) y g
: S S — | ] £
734000 735000 736000 737000 738000 739000 740000 741000 742000 743000 T = 10

UTM East [m]

Hinh 4. Nong d¢ TSP trung binh 24 gio' cao nhét trén tirng 6 lwéi trén toan thoi
gian mo phong
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2. Bao cdao Nghién ciru Khoa hoc sinh vién

- Quyét dinh s6 1861/QD-MDC ngay 19/11/2024 vé viéc cho phép thuc hién dé
tai nghién ctru Khoa hoc sinh vién trong ndm hoc 2024 - 2025 cua Truong Pai hoc Mo
- Dia chit;

- Bia B4o c4o Tong két dé tai NCKH sinh vién.

TRUGONG BAI HOC MO BIA CHAT

EAO CAD TONG KET
BE TAINCEH SINH VIEN

NCGHIEN CUT BANH GIA HIEN TRANG MOI TRUONG KHONG KHI
DO HOAT DONG KHAT THAC THAN LO THIEN KHU VUC CAM
FPHA TINH QUANG NINH

I'nacmg mdwdam nghidém el Lormg Ngee Hico - DCWTRTRY
My vidn tham gia thge hifne Mai Heg Ash - DEMTETG?

Mgayin Hodi Link — DUMTETG?
Boidu Thi Thisy — DOMTETS?

Mapaini hiunimg din: TS, Trdie Tha Tl Thiry

Ha Nei, thing 5 ndm 123
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3. Bai bao khoa hogc:

- Bai bdo: Tran Thi Thanh Thuy, Nguyén Mai Hoa, D5 Manh Diing, Hién trang
quan 1y mdi truong khong khi khu viec mo than Cao Son, Tap chi cong nghiép mo, sb
5-2025, T36-43;

- Bai bdo: Thuy Thanh Thi Tran, Huy Khanh Pham, Hoa Mai Nguyen, Hai Thi
Do, Assessment of the air environment in open-pit coal mining area in Cam Pha

region, Quang Ninh province, Journal of the Polish Mineral Engineering Society, July
- December, 2025, P691-701
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