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TOM TAT

bé x4y dung du an chan nudi lgn quy mo 16n thi diéu quan trong hang ddu 1a tim nguén cung cdp nudc,
boi néu khong cé nude sé khong thé chidn nudi véi quy mo 16n. Khu vuc Thach Tugng, huyén Thach Thanh,
tinh Thanh Héa dang dau tu x4y dung du 4n chan nuéi lgn quy mo 16n vai nghin con. Vi thé, viéc tim nguén
khai thac va cung cdp nudc phuc vu du an la rit quan trong. Do khu vic dy 4n 13 viing nti cao, hiém nudc
nén viéc tim gidi phap cip nudc t6i uu rdt quan trong, c6 y nghia khoa hoc va thuc tién. Téac gid dya trén viéc
nghién ctu cdu tric dia chét thuy vin d€ tim ngudn nudc dudi dit va dic diém thuy vin d€ tim ngudn nuédc
mat nhdm xdc dinh vi tri khai thac nu6c hop ly dap ting nhu ciu ctia du an. Tl két qua nghién ctiu ciu trac,
phén tich tai liéu, do dac, khao sat thuc dia bai bao dé xuat giai phap cdp nudc phuc vu dy an la tli nudc sdng
Ngang, hodc séng Budi do nguon nude ngdm khong du dap ting nhu cau du an.

Tt viéc khao sit, do dac, tinh todn trén cac dong mat, cic tc gia thiy rang c6 thé khai thdc nguén nudc tai
song Ngang va song Budi tu cac vi tri cach dy dn 3 - 3,5 km d€ phuc vu muc dich cép nudc, luu lugng 3.000m?/
ngay, dém va I6n hon. Viéc chon vi tri cdp nudc dugc lua chon trén cac tiéu chi du dap ting, dé khai thac, gan
du an, thuén lgi, gid thanh dy kién ré hon cac noi khéc.

T khoa: Diéu tra, khdo sdt, cung cdp nuéc, trai lon, Thach Thanh.

Nhan bai: 28/4/2021; Stia chiia: 17/5/2021; Duyét dang: 20/5/2021.

1. bat van dé Vi yéu cau cip nudc luu lugng 3.000m?*/ngay, tap
thé tac gid da khdo sit va dinh gid kha ning cdp nudc,

Thyc hién chu truong phét trién kinh t€ - xa hoi, Yo N o s g L i
ca tli ngudn nudc mat va nudc dudi dat. Két qua nghién

phat trién chin nuoi lgn tdp trung quy mé 16n dang l1a L , X Lo . s .
NI . Cls 1. 19« clu, tinh todn cho thdy, phuong an cdp nudc ngdm tai
mot nhiém vu quan trong, dong gop vao nén kinh té- x . ' °
O . A ch6 khong kha thi do nguén nudc ngdm kha nghéo
x4 hoi ctia d4t nude va dia phuong. Trai chan nuoi lon N N N . ) o X
tai xa Thach Tugng, huyén Thach Thanh, tinh Thanh nan, khong di ddp tng nhu cdu cta dy dn. Két qua
R A A 5 khao sat nudc mit cho thdy, song Ngang, song Budi
Hoéala mot dy an 16n. Vi véy, van dé quan trong la cung S di kha na 3 dicu kie 41 nuide cho du 4
cdp du nudce phuc vy chan nuéi, bdi néu khong cé nudce ¢0 i Kha nang va dicu Kien cung cap nuoe cho du an.
thi khong thé thyc hién dy an. Do viy, viéc nghién ctiu Vivdy, bai bdo lya chon va dé xuat g} al Phap cap nuoc
tim kiém nguén nudc va dé xuit gidi phap cdp nudc cho du dn 13 tif song Ngang, song Budi nam céch dy dn
I Al 1A Py khoang 3 va 3,5km.
cho du 4n 1a mét nhiém vu cip bach, quan trong.

! Trudng Pai hoc Mo - Dia chdt
2 Trung tam Quy hoach va Diéu tra Tai nguyén nudc quic gia

* Trudong Dai hoc Cong nghé Giao thong van tdi
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2. Phuong phap nghién ctu

Dé dat dugc muc tiéu la tim gidi phap cip nudc hgp
1y cho du 4n, ching t6i d4 4p dung cac phuong phap
nghién ctiu sau:

- Phuong phdp thu thdp va xi ly tai liéu: Thu thép,
téng hop va thong ké cac tai liéu lién quan dén khu vuc
nghién ctu thudc vung nui, x4 Thach Tugng, huyén
Thach Thanh, tinh Thanh Héa. Tai liéu d3 thu thap va
phén tich ddnh gia gom didc dém kinh té€ - xa hoi, dia
chit, thuy vén, dia chat thay van... phuc vu danh gia cac
nhén t6 lién quan dén tai nguyén nuGe cua khu vuc dé
tim kiém thdm do nguén nudc cho dy an [7].

- Phuong phdp Dia vdt ly: Tién hanh 3 phuong phap
dong thoi la do sau dién trd, do mat cat dién va do phan
cuyc kich thich nham nghién ctu dic diém cdu trac, dac
diém chua nu6c dudi dat ctia khu vuc, tim vi tri t8i vu
nhét c¢6 thé khoan ldy nudc ngdm cép cho du an.

- Phuong phdp nghién ciiu thity vdn: Tién hanh do
dac, phén tich danh gid kha ning cip nudc tii cac dong
mit trong khu vuc (song M3, song Budi, song Ngang,
mot s6 sudi nho chay trong khu vic dy dn). Nhom tac
gia da nghién ctu dong chay, do luu t6c, mat cit ngang,
tinh todn luu lugng, danh gid kha ning cung cép, khao
sat dia hinh du kién dit tram bom, ldy mau nudc phan
tich chdt lugng tai 3 vi tri kha thi nhéit d€ dé xuit dau tu.

3. Két qua va thao luin

3.1. Vitridia ly
Khu vyc nghién ctu thudc dia phidn x3 Thach
Tugng, huyén Thach Thanh, tinh Thanh Hoéa. Day la
moét déi thung ling d4 voi nam & khu vuc gidp ranh
gitia xa Thach Tugng va xa Thach Lam, cich dudng H6
Chi Minh khoang 2,5km vé phia T4y Bac. So d6 khu
vuc vi tri dy 4n duoc thé hién tai Hinh 1.

: gy

A Hinh 1. S0 do6 vi tri va dia hinh khu dy dn

3.2. Ddc diém dia hinh, khi hdu, thity vin, giao thong
Khu vyc du 4n ¢6 dia hinh d6i nui va cac thung ling
v6i su chia cit manh, rét phtic tap. Xen gitia cac doi nui
cao la thung ling kéo dai. Khu khao sat 1a cac long chao
thudc thung ling ctia ndi da véi. Hinh anh vé tinh dia
hinh khu vuc du an dugc thé hién tai Hinh 1.
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Vung nghién ctiu nam & vung khi hiu nhiét déi gié
mua, néng &m. Mua heé chiu anh hudng cta gié Tay
kho nong (gié Lao), mua dong chiu anh hudng ctia gio
muia Dong Béc. Nhiét d¢ trung binh hang ndm khoang
22°C, cao hon nhiét do trung binh ctia ca nuéc la 0,5°C;
lugng mua trung binh ndm ti 1.500 - 1.700mm [7].

Ném trong khu vuc dy 4n ¢6 1 sudi nho nhung bi
can vao mua kho, c6 nude vao muia mua va lugng nuée
cling thay d6i ca lugng 1an chit, nén khong ¢ kha ning
cép nudc.

Ném ngoai va tuong ddi xa du an (ti 3 - 3,5km) c6
song Budi & phia Pong, song Ngang & phia Bic va sdng
Ma & phia BDong Nam. Trong 3 con song nay thi song
Ngang la mdt nhanh ctia song Budi va sdng Budi lai
la 1 nhanh cta séng Ma. Song Ma c6 nguén nude doi
dao, nhung ndm xa khu vuc du 4n nén khong phai la
déi tugng cdp nude. Vi vay, song Ngang va song Budi
sé dugc xem xét d€ lya chon khai thdc phuc vu du 4n.

Khu vyc dy an c6 giao thong kém phat trién. Giao
thong cha yéu la dudng mon do qua trinh di chuyén
phuc vu khai hoang, canh tic ctia nhan dan tao thanh.
Vao mtia mua, dudng bi buin nén rat khé khin cho viéc
di chuyén.

3.3. Ddc diém dia chdt thiiy vin

Két qua nghién ctiu va téng hgp tai liéu cho thdy,
khu vyc dy 4n c6 diéu kién dia chit thuay van phtic tap
vdinhiéu thanh tao dit da chiia nudc, cach nude co tudi
tlf ¢6 t6i tré. Nudc dudi dit phan bo trong cic thanh
tao d4 voi co tudi Triat (t2), hodc cdc déi chiia nude céd
lién quan dén dut gay dia chat phét trién theo hudng
Tay Bac - Pong Nam. Dic diém dia chit va thanh tao
dat d4 khu vuc du 4n thé hién & Hinh 2.

A Hinh 2. S0 d6 dia chat thily vin khu viic du dn [8]

Qua trinh khao sat da phat hién nhiéu diém 16 véi
luu lugng tu chdy khoang tit 5 - 15m*/ngay. Pay la
nhiing tién dé quan trong d€ danh gia kha nang tim
nudc dudi dit trong khu vyc. Khi di sdu nghién ctu
thuc dia lugng nudc & cac mach 10 xudt 1o trong cac
thanh tao d4 voi tubi t2. Déic diém ctia cdc mach 16 nay
1a luu lugng nho, dong thai khong 6n dinh, nudc nhiéu



hon vé€ mua mua va rat nho, hodc khong c6 nude vao
mua kho. B&i vy, khong thé khai thac nude véi luu
lugng 16n tit cdc mach 16 nay cho dy an.

4. Khéi lugng nghién ctiu va két qua thao luan

4.1. Cong tdc khdo sdt dia chdt - dia chdt thuy vin
tong hop

Cong tac khao sat dugc thuc hién trén toan b dién
tich ctia dy dn. Pay la noi dia hinh va dién tich dat hep
vé chiéu ngang nhung kéo rit dai doc theo thung lang.
Vi vay, ching t6i chon khao sit theo tuyén va mé rong
ra 2 phia tiry vao phén bé ctia thung liing. Pic biét, tai
3 khu vuc ma dién tich d4t mo rong da tién hanh khao
sat ky thanh phan dét d4, dia hinh, dia mao va nghién
ctiu phuong phép phat trién cua d4t d4, do sau dién tré
nhdm tim kiém cdc déi chita nuéc. Mot s6 hinh anh
thuc dia thé hién nhu Hinh 3.

Két qua nghién ctu cho thiy, khu vuc du an phin
bé cac tram tich bd roi da nguodn goc eluvi, deluvi phu
trén céc thanh tao da voi niit né ¢ cac hang hoc Karst
tudi t2. Tuy nhién, cdc hang Karst phian bd kha sau,
6 kich thudc nho, kha nang chtia nudc kém. Nghién
ctiu chi tiét toan bo khu vuc du 4n cho thdy, kha nang
tich tu nudc khong kha quan. P4 voi trong viing ¢6 do
ntt né 16n nhung do dia hinh cao nén khong tao thanh
nhiing tang chiia nuéc phong phu.

4.2. Cong tdc Dia vit ly

Cong tac nay dugc thuc hién trén toan bo dién tich
ctia du an, d6i tugng lua chon thim do 1a ngudn nuée
dudi dat. Muc dich ctia cong tac nay la [1;2;3]:

- Xac dinh cu trac dia chdt, dia chét thuy van cta
khu vyc nghién ctu.

- Xdc dinh vi tri c6 trién vong chita nudc, lam co s&
cho viéc lya chon vi tri khoan tham do va thiét ké cac

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

)=

16 khoan tham do, khai thac nuéc dudi dat trong giai
doan diéu tra nguon nudec.

- Xac dinh déi dép vo cta dat da, bé day, chiéu sdu
chiia nuéc d€ thiét ké khdi lugng cong tac khoan thim
do, khai thac nudc, két cdu cac giéng khai thac nudc
sau nay.

Phuong phéap nghién ctiu Dia vét ly dugc thuc hién
gom: Do mat cit dién (100 diém), do sau dién (20
diém) va do siu phan cuc kich thich (5 diém). Day la
cac phuong phép c6 nhiéu vu diém khi thuc hién trong
khu viic mién nui, myc nudc ndm siu, c6 do tin cay tot
va gia thanh hop ly, thuc hién t6t trong diéu kién dia
hinh phc tap.

Viéc khao sat Dia vat ly tai 3 khu vyc chinh da xac
dinh céc vi tri ¢6 trién vong chda nudc hon ca. Khéi
lugng khao sat dia vat ly ¢ 3 khu vuc dy an dugc dua
6 Bang 1.

Bang 1. Khéi lugng thuc hién khao sat Dia vat ly

TT | Khuvyuc | Pon Phuong phap do
khéo sit | vi tinh Mit cit | Po sau | Phan cuc
Khuvucl | Diém 50 09 02
2 Khuvuc2 | Diém 26 08 02
Khu vyc 3 | Diém 24 05 01
Tdng s Diém 100 23 05

Sau khi xt ly tai liéu do Dia vét ly, dia tAng khu vuc
dugc phén chia theo ddc diém lét cit dia dién thanh 3
16p dat d4 [4;6] 1a:

- L6ép dit phong hoéa, c6 di¢n trd sudt p, < 500 Qm,
day 1 + 8my;

- L6p dd véi niit né kém c6 dién trd suat p, = 500 +
1800 Om, day 10 + 15m;

A Hinh 3. Truc dudng chinh va cdc khu vic thuc hién diéu tra khdo sdt

Chuyén dé Il, thang 6 nam 2021 | 57



TEP CHI

- L6p dd voi ran chéc c6 dién trd sudt cao p, > 2000
Om.

Két qua do Dia vat Iy mot s6 tuyén dugc minh hoa
& cac hinh 4 dén 6:

Khodng céch (m)
A Hinh 4. Két qud do sau dién tuyén 1

Khoding céch (m)

A Hinh 5. Két qud do sdu dién tuyén 2

T 2 3

80 100 120 140

Khoang cach (m;

A Hinh 6. Két qud do sau dién tuyén 3

Két qua xui 1y theo céc tuyén khao sat cho thdy, cdu
truc dia chit 6n dinh, ddu hiéu d6i dap v&, niit né yéu,
kha nang chua nudc kém, thé hién & gia tri dién trd
suét biéu kién ctia 16p 2 va 3 kha 16n (> 500 Qm), 16p
1 ¢6 dién trd sudt biéu kién thép (< 500 Qm), nhung
thanh phan la dat da phong héa khong chiia nude va
bé day mong.

Qua trinh khao sat da do 5 diém phan cuc kich thich
(khu vuyc 1 do 2 diém; khu vuc 2 do 2 diém; khu vuc 3
do 1 diém) dé€ xac dinh d6i tugng chia nudc thong qua
tham s6 dan di¢n gia tri phan cuc n (%) va dién trd sudt
biéu kién p (Qm).

Két qua xt ly tai liéu do phan cuc cho théy, gid tri
phan cyc tai cac diém khao sat bién d6i ti 0,42 + 1,62%;
gia tri dién tré sudt bién déi tit 450 + 3750 Qm. Vi gia
tri dién tré cao nhu trén va dudng cong do Dia vat ly
phat trién kha dong déu, lién tuc cho thdy, tai khu vuyc
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A Hinh 7. Budng cong do phan cuc kich thich tai cdc diém
trong khu viic du dn

khdo sat kha nidng chita nudc ngdm la kém. Gid tri dién
tré sudt p (Qm) va tham s6 phan cuc n, (%) thé hién &
Hinh 7.

Phan tich cac dudng cong do phan cuc kich thich
theo cac diém khao sit cho thdy, cfu tric dia chit 6n
dinh, c¢6 diu hiéu d6i dip v6, nut né yéu nhung kha
nédng chia nudc kém.

Nhu vay, sau khi xut ly tai liéu do Dia vat Iy co thé
danh gia tdng quat khu vuc dy 4n khé khin vé nude
ngam vi:

- Lép dat phong hoa bd roi ndm trén cling ¢ bé day
mong, dao dong tii 1 - 8m, véi dién trd sudt p, < 500
Qm, thodt nudc tét nhung khong chia nude.

- Lop da voi ntit né kém nam dudi 16p phong héa, it
hang h6c va chii yéu 1a hang kho véi dién trd suat thay
dai tit p, = 500 + 1800 Om, bé day mong tli 10 + 15m.
Kha nang chda nudc kém [5; 6].

- Lép d4 voi rdn chic nim phia dudi cé dién trd sudt
cao p, > 2000 Om, chiém phan 16n khéi lugng dat da
khu vuc du an. Pay 1a phan chita nudc rat kém va thuc
té khong chita nudc.

Tailiéu do Dia vatly cling cho thdy, c6 mot s6 diém
c6 trién vong hon cac di€ém xung quanh, nhung so véi
cac noi khac ciing van 1a khé khan vé nudc ngam, do
la diém 06 - Khu 1, Hinh 8a va Hinh 8b. Cic diém nay
cing rit han ché vé kha ning chtta nude.
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A Hinh 8: Nhiing diém c6 khd ndng trién vong chita nudc
nhung luu lugng nhé trong pham vi dy dn [5].



+ Hai vi tri da x4c dinh c¢6 trién vong chita nudc &
do6 sau 30 - 40m, nhung luu lugng khong 16n (diém 6
va diém 7). Pudng cong dién trd sudt nhu Hinh 8a va
diém 07 - Khu 1, Hinh 8b.

+ Tai khu vuc 3 khong xdc dinh dugc diém c6 trién
vong nudc ngam. T4t ca cac diém do déu c6 dién tré
sudt cao va duong cong di 1én lién tuc nén khong chia
nuéc ngam.

Vi thé, néu ¢6 ging dé tim nudc véi luu lugng nhod
thi nén tép trung vao khu vuc diém 6 va 7 trén Khu 1.
Tuy nhién, kha ning chia nudc nhd va khoé dép ting
cdp nudc nhu mong mudn. So d6 vi tri cac diém trién
vong hon thé hién ¢ Hinh 9.

i ¥
oo m vl e

A Hinh 9. So do cdc vi tri do va cdc diém c6 trién vong
nudc ngdm

5. Khao sat cac nguén nudc mit khu vuc

5.1. Cong tdc khdo sdt thiy vin

Cong tac khao sat duge thyc hién doc theo mot s
doan song va tai mat ct 6 cic doan song co trién vong
thudc song Budi, song Ngang. Tai vi tri khao sat, tién
hanh dinh vi, do t6c d dong chay, chiéu séu va dién
tich mat cat dong chay d€ tinh todn luu lugng nudc
chéy qua. Thiét bi dugc stt dung la GPS, thudc day, luu
toc ké, phao do... Doan song chon dé do luu lugng va
mdt cat tudn tht cic quy dinh chuyén mén vé thuy van.
Mot s6 hinh anh do tai khu vyc duéi day (Hinh 10).

- g \ =

A Hinh 10. Do cdc thong sd thity vin song Ngang

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

5.2. Két qua khdo sdt

Trén co s6 tai liéu khéo sat thuc dia va tinh todn cac
thong s6 thiy van tai cac diém do thudc song Ngang ¢
thé danh gid nhu sau:

- Bé rOng cua song it bién d8i theo doc sodng, dao
dong trong khoang 20 - 30m tuy tling doan song da
nghién ctiu.

- Chiéu sdu cta song bién d6i khé 16n, tit vai mét
dén hon 1 mét, tham chi ¢6 noi d6 sdu chi khoang 0,7m.

- Tai va phia trén diém khdo sat it c6 hoat dong khai
théc, xa nudc thai gay nhiém bén nudc song.

- Luu lugng dong chay ctia song Ngang kha 6n dinh.
Két qua do luu lugng trung binh dat 459.847 m*/ngay.
Luu lugng nay rat1én so v6i nhu cdu ctia dy 4n va nhan
dan trong vung. Do vay, song Ngang dam bao nguén
nudc phuc vu nhu cdu dy an véi luu lugng 3.000m’/
ngdy va lén hon. C6 thé lya chon nhiéu vi tri dé xay
dung tram bom va hé théng duong 6ng cip nudc cho
du an. Qua so sanh chiing t6i chon vi tri tai Thac May
13 diém du dinh dat tram bom.

- Song Budi la song 16n tai khu vuc, theo cac két
qué nghién ctu trude day cho thdy, véi luu lugng binh
quan ctia song 1a 52,2 m*/s, tuong duong 4.510.080 m*/
ngay. Két qua khao sat tai cdu Thach Quang da xac dinh
dugc luu lugng song Budi la 2.187.912 m*/ngay. Vi tri
cau Thach Quang la mét diém khai thac nuéc thuan loi
cho du an.

6. Kétluian

Tu nhiing két qua nghién ctiu, khao sat va phan tich
tai liéu nhom nghién ctiu, dua ra nhiing két ludn sau:

- Vung du an chan nuoéilgn khu vyc Thach Thugng,
Thach Thanh, Thanh Héa la viing c6 dia ban thuén lgi
cho chin nuéi, nhung khé khin vé nguén cung cip
nudc ngdm. Khu vic dy 4n 13 vung thanh tao Karst
nhung mtc d6 chita nuéc ngdm kém, kha nang tang
trd va vin dong ctia nudc khong thuén lgi cho khai
théc, st dung. Mot s vi tri c6 ddu hiéu c6 nudc, nhung
luu lugng khai thac nho, khoé dap ting dugc muc tiéu
cdp nudc cho dy an 3.000m*/ngay.

- V& nguén nudc mit: Co thé khai thic nguén nudce
mdt tai séng Ngang (tai Thac M4y) va song Budi (tai
cau Thach Quang) dé phuc vu muc dich cidp nudc du an
cdng sudt 3.000m*/ngay, dém va 16n hon. bay la nguén
nudc c6 tri lugng doi dao va 6n dinh nén dap dng cac
yéu cdu cdp nudc, nhung gia thanh cao do phai din khd
xa tlif noi cap dén noi st dungm
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ABSTRACT

To serve the construction of a large-scale pig raising project, the first important thing is to find a source of
water. Without water it would be impossible to raise livestock on a large scale. Thach Tuong area, Thach Thanh
District is investing in building a large-scale pig raising project of several thousand heads. Therefore, finding
water source, exploiting and supplying water for the project is very important. Because the project area is a
high mountainous area, water is scarce, so finding the optimal water supply solution is very important, which
has scientific and practical significance. The authors have based on the study of hydrogeological structure to
find underground water sources and hydrological characteristics to find surface water sources in order to find
a reasonable location for water exploitation to meet the needs of the project. From the results of structural
research, document analysis, measurement, and field survey, this article has proposed that the water supply
solution for the project is from the Ngang River or the Budi River because the underground water source is
not enough to meet the demand for the project.

From the survey, measurement and calculation on surface flows, the authors have found that it is possible
to exploit water sources in Ngang and Buoi rivers from the point of 3 to 3.5 km away from the project area to
serve the purpose of water supply with flow 3,000m*/day and night and larger. The selection of water supply
location is selected on the criteria of sufficient satisfaction, ease of exploitation, proximity to the project,
convenience, and expected cost cheaper than other places.

Key word: Investigation, survey, water supply, pigfarm, Thach Thanh.
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