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TOM TAT

Phuong phap bom hat nude thi nghiém két hop ép chét chi thi ngoai hién trudng dugc phat trién trong
nghién ctru sy dich chuyén ciia chit ban trong méi truong nude dudi dat co wu diém vuot troi la khac phuc
duoc nhitng sai sé so v6i nghlen ciru & quy md nho (Lysimet) hodc dang diém (thi nghiém c6t mau trong
phong). Phuong phép duya trén so li¢u quan tric nong do theo thoi gian bom thi nghiém cho phép xéac dinh
luong chét bdn va hudng dich chuyén tai cac mit cit nghién ctru clng nhu tinh toan hé s6 phén tan doc va
hé s6 khuéch tan phén tir hitu hiéu. Thi nghiém hut nu6e chim véi 1 16 khoan trung tim va 5 15 khoan quan
sat trong céc tAng chira nudce ven bién tai khu vuc Tién Thanh, thanh phd Phan Thiét d3 danh gi4 duoc cac
thong s6 dic trung cho qua trinh dich chuyén chét ban. Két qua thi nghiém hiit nuéc chim két hop ép chét
chi thi tai khu vyc Tién Thanh cho hé s6 phan tan doc a;, trung binh 0,117 m, hé s6 phan tan thuy dong luc
Dy, trung binh 1a 2,14E-05 va hé s6 tré 14 0,574. Cac thong s6 dich chuyén cho phep tinh todn, du bao nguy
co nhlem ban cac cong trinh khai thac nudc tir cac 6 nhiém tir bii réc thai va dé xuét nhung giai phap bao
vé cac tang chira nudce tir cac ngudn 6 nhidm ngudn thai trén mit trong cac nghién ciru tiép theo.

Twr khoa: thong s6 dich chuyén, té‘lng chita nudc ven bién, hut nude thi nghiém, ép chét chi thi

1. Mé& dhu

Théng s6 dia chat thity van (BCTV) co ban va céc théng sé dich chuyén cta ting chita nude dong vai trd
quan trong trong nghién ctru, du bao nguy co 6 nhidm céc ting chira nuéc ciing nhu phuc vu céng tac bao vé
nuée dudi dat. Hién nay, cic nha khoa hoc dang ap dung nhiéu phuong phap nghién ciru khéc nhau dé xac dinh
cac thong s co ban nay, bao gdm cac phuong phap thi nghiém trong phong (su dung méng thim hodc c6t thdm)
hodc cac phuong phap hit nude thi nghiém ngoai hién truong. Co so ly thuyét va quy trinh thi nghiém da duoc
trinh bay trong rat nhiéu céng trinh nghién ctru trong va ngoai nuée. Dic biét, trong xu hudng hién nay, két qua
thi nghiém hut nuée chum ép chét chi thi thuong dugc tinh toan trén cac s6 hoa mé hinh s.

Hé sb dan nudc, hé s6 tham va hé sb nha nude duge xac dinh theo tai lidu thi nghiém trong phong hodc hut
nude thi nghiém. Tuy thudc vao dac diém tﬁng chira nudc (TCN), didu kién bién ma viéc thiét ké so do thi
nghiém, phuwong phép tién hanh va phuong trinh tinh ton s& dwoc xac lap.

D6 16 hdng hitu hiéu, van tc thdm va hé sb phéan tan thuy dong lyc cua dét da cac TCN c6 thé duoc xac dinh
bang c4c thi nghiém trong phong st dung céac ot | thdm cho cac miu dat nguyén trang. Tuy nhién, két qua t thi
nghiém chi phan 4nh d6 16 héng cho kich thuéc mau nho. Bé han ché cc sai s6 do ti 1& mau, qua trinh ldy mau,
phuong phap hut nude thi nghlem chum két hop v01 ép chit chi thi tai hién truong dwoc khuyén nghi 4p dung.
Cac thong so dich chuyen Kkét hop véi cac thong sb DCTV cho phép cac nha khoa hoc danh gid, dy bao kha nang
va tbe do dich chuyén ctia céc chit ban trong nudc ngam Diéu nay gitip xac dinh nguy co o nhiém nudc ngam
va phat trién cac bién phap quan ly moi trudng phu hop dé bao vé tai nguyén nudc ngam va dam bao an toan cho
con nguoi va cac sinh vat song.

Thi nghiém dugc tién hanh tai bii rac Binh Ta, xa Tién Thanh, tinh Binh Thuan véi ciu tric DPCTV gdm 3
TCN: Holocen, Pleistocen va TCN trong thanh tao nitt né c6 tudi Kreta. TCN Holocen phan b4 tir trén mat dat
dén chiéu sau 36,3 m véi thanh phﬁn d4t d4 chira nude 1a cat hat min, mau nau do, nau vang. Muc nudc phan bd
& chidu sau 0,4 dén 6,2 m. Hé s6 thim ciia tAng thay dbi tir 0,7 dén 11,6 m/ngay. Ngin cach giita tAng chira nuéc
Holocen va tang chita mrdc Pleistocen 1a 16p sét pha cat day 11,5 m. Tang chira nu6ce Pleistocen day 23,8 m.
Duéi ting chira nude Pleistcen 14 ting chira nudc nirt né manh ¢6 thanh phan dat da chira mrde 1a cat két, bo két.
Téng chira nudc Pleistocen nam tryc tiép 1én trén ting chira nude d4 gde co tudi Kreta.

* Tac gia lién hé:
Email: nguyenbachthao@humg.edu.vn
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Su dich chuyén céc chét 6 nhiém vao TCN phy thudc rit 16n vao thanh phan thach hoc, bé day, thanh phin
khoang vt ctia dit da trong d6i thong khi. Két qua phan tich chi tiéu co 1y tai mau dét trong di thong khi tai bai
rac Binh T c6 nhém hat cét chiém t6i trén 70%. Thanh phan khoang vét thach anh 1a chu yéu tir 86 dén 88%,
khodng vit felpat chi 5%. Nhu vay, 16p dat trén bé mit trong d6i thong khi 1a cat hat min.

Do d6, cac TCN ¢6 mbi quan hé thuy lic véi nhau qua 16p sét thim nude yéu, muc nuée ngdm ndng, doi
thong khi co thanh phan cat hat min, hé s6 thdm cua cac 16p dat d4 16n, day bii rac khong c6 16p vat lidu chéng
thdm dan dén nguy co 6 nhidm tir béi rac dén nudc dudi dét cac TCN 14 rét cao.
2.Cosoly thuyet va phwong phap thi nghiém hit nwéc chum ép chét chi thi
2.1. Thi nghi¢m hit nudéc ép chét chi thi xdc dinh thong sé DPCTV

Tur nhung nam cudi thé ky 20, phuong phap hit nude thi nghiém chum két hop véi ¢p chét chi thi dwoc phat
trién nhdm nghién ciru sy dich chuyén ciia chét bn trong mdi truong nude dudi dét, khic phuc duge mot s han
ché cta cac nghién ctru thi nghiém trong phong hoic hiit nuréc don tai hién truong (R. Schwarz, 1998). Phuong
phép dua trén sb liéu quan tric ndng do theo thoi gian hit nudce thi nghiém, cho phép xéc dinh luong chét ban
va huéng dich chuyén tai cic mit phing chudn, tir d6 tinh toan hé sé phan tan doc va hé s tré (Allelign Zeru va
nnk, 2005). Cong tac bom nude thi nghiém ciing dwoc tng dung dé nghién ciru cac thong sb lan truyén chit bin
cho khu cdng nghiép & ving Linz, Ao (S. Bauer va nnk, 2004) théng qua cic 16 khoan quan sat b tri vudng goc
voi huéng dong chay. Cac két qua thi nghiém duoc tinh toan phong bang mé hinh toan hoc.

Céc chét chi thi nhw dung dich mubi an (NaCl), chit huynh quang Uranine hogic Naphtionate, dugc bom vao
nude ngdm va quan sat & cac vi tri khac véi sy tro giap cua thiét bi do ndng d6 hodc huynh quang ké.

2.1.1. Xdc dinh dj 16 héng hitu hiéu

Qua trinh thim 1a qua trinh chuyén dong ctia nudc trong cac méi truong 16 hdng va khe nirt cta dét da. Vi
vdy, d 15 hdng hitu hiéu quyét dinh van tdc thAm thuc 7 ciia dong chay nude dudi dat.

D6 16 héng hitu hiéu dugc biéu didn boi ty s6 giita thé tich ciia 15 hdng va thé tich cua cac hat dt d4. Trong
mdt s6 truomg hop, d6 16 hdng hiru hiéu con duoc biéu didn boi dién tich thiét dién 18 hdng va thiét dién nghién
ctru. Do d6, d6 16 hdng dugc biéu dién boi phwong trinh sau:

Ve
n, = (M

Trong d6: n. 13 d9 16 héng hiru hiéu cia dét da;

¥, 1a thé tich 15 héng hitu hiéu (thé tich nude c6 thé di chuyén qua);

¥, thé tich tdng cua dit d4 (gdm ca thé tich 16 hdng va thé tich hat rin).

Trong méi trudng ctia TCN, do tac dung ctia luc mao dan va cac yéu t6 hoa hoc cta nude, dic diém thach
hoc cua dt da nén nudce chi van dong qua mot ph?in diéntich 16 héng. Vi vay, khi nghién ctru van dong ctia nude
dudi dét, cAn xem xét dén khai niém 10 héng httu hiéu () 1a phé‘ln dién tich ma nudc trong lye co thé van dong
qua.

2.1.2. Téc dé tham thuc va téc d tham

Trong cac nghién ctru dich chuyén vat chit noi chung va kim loai ning noi riéng, qua trinh phan tan thim
dong vai tro quyét dinh. Qua trinh phan tan thdm duoc dic trung boi tbc d6 thdm thuc cua dong thAm. Noi cach
khéc, qua trinh phan tan thim duoc dic trung boi d6 18 hdng hiru hiéu cta dét da chira nude. Vi vy, do 16 héng
hitu hidu dugc coi 1a mot théng sé quan trong quy dinh dén qué trinh dich chuyén ciia vat chét trong TCN va cin
duoc tinh toan, x4c dinh dé c6 cac co s cho cac nghién ciru tiép theo trong quan 1 va bao vé tai nguyén nudc.
Mdi lién hé gilra tdc d0 thdm thue va tde do thAm duge biéu dién qua phuong trinh sau:

u=, @
Trong d6, u 14 toc do tham thyc va n, 14 do 16 hong hiru higu.
V1a toc do tham Darcy: V =K.I 3)

Vi K hé sb thdm cua déat da; 71a gradien thuy luc.
2.1.3. Xdc dinh théng sé dich chuyén
Co ché dich chuyén (déi luu) va phan tan thuy dong lyc cua NDD ¢6 hudng dong chay chinh theo phuong x
trong khong gian mot chicu (x, y) dugc viet bai phuong trinh lan truyén vat chat (Bear va Verruijt, 1987):
ac
’ Dxﬁ_uxa R “
Trong do, D, 1a hérsé phan tan thiy dong luc hoc theo hudng x (L2/T);
C la nong d6 chat hoa tan trong nudc (M/L3);
U, (U= #) van tdc thue ciia dong nude trong Gng theo hudng x va y (M/T);
V 1a vén toc Darcy; nyy, 13 d6 16 rdng hiru hiéu; R 13 hé sé cham tr&; T 1a thai gian (T).

471



Hé s6 phan tan thuy dong luc xac dinh theo cong thirc sau:

D, =Dy +D}; Dy =a,U Q)

Trong d6, D. 14 hé sb phan tan co hoc twong tng theo hudng x va y (L2/T);

D;; 1a hé s khuéch tan phan tir trong méi truong rong (L2/T);

a; 1a 6 phan tan doc.

Dé ¢ 16 giai duy nhét, phuong trinh lan truyén vat chit cdn c6 ddy du cac diéu kién ban dau va didu kién
bién duge. Trong do, diéu kién ban dau 1a phan bd nSng d0 ctia vat chat dang xem xét tai thoi diém duogc khai
niém 13 thdi diém ban dau t = to tai moi vi tri trong mién tinh toan:

‘ C=Clxy) ‘ ©)

Cac diéu kién bién trong tinh toan lan truyén vat chat 1a bién c¢6 nong do xac dinh.

3. Thi nghiém hut nwéc chum ép chit chi thi
3.1. So do bé tri thi nghi¢m

Chum hat nude thi nghiém tai khu vure xa Tién Théanh, thanh phé Phan Thiét, tinh Binh Thuan dugc trién khai
nhdm giai quyét 2 nhiém vu co ban:

- Xéc dinh cac thong s6 PCTV cta TCN, bao g6m hé s6 dan nudce 7, hé s6 thAm K va hé s6 nha nudc S.

- Xac dinh cac thong s6 dich chuyén ciia chit bin bao gdm d6 16 héng hiru hiéu w (hay ny), toc d6 thdm va
hé sb phan tan thity dong luc.

S0 dd bb tri 15 khoan hut nudc (LKTT) va céc 16 khoan quan sat (LKQS) dugc thé hién trong Hinh 1. Cac 16
khoan quan sat dugc b tri trén tuyen theo phuong dong chay cia NDD (QS1, QS3, QS4, QS5) va trén tuyén
vudng goc (QS2). Khoang cach cac 16 khoan dugc thiét ké nho cong cu thiét ké thi nghiém ép chat chi thi trén
phin mém TRAC (T. Klinka A. Gutierrez, D. Thiery. , 2012). Theo d6, khoang cach giita cac 16 khoan QS va
LKTT trong khoang 1,5-2 m. Chiéu siu, khoang cach cac 16 khoan t6i LKTT dugc trinh bay trong Bang 1.

BAI RAC TIEN THANH N =

ass By

OEh T Chill oo Bhi

. G Thi chill hignh quang (Fluoesen)

Q34U o5, a5 050, 054 Bo TES bling Al
do b B0 CTO

KT Bo TS v Fluoosas

as3

sz Hgs!

_eHu'ﬁ'ng déng chay

N Hinh 1. So' dé mé phong mat cdt tuyén [5 khoan thi nghiém
Thong tin cac 16 khoan trong chum thi nghiém hat chum ép chat chi thi duoc tong hop trong Bang 1.
Bdng 1. Tong hop cac thong tin chum 1o khoan thi nghiém

X Chiéu Chiéu I?hoanA’g C0.t Acao Chiéu sau Cét cao
Tén Io . N A X cach dén miéng . .
Kkhoan Nhiém vu sau sau ong LKTT gi éng muc nuéc | muc nudce

(m) loc (m) () (m) (28/6/2023) (m)
LKTT Bom/theo ddi 60,0 0 +71,45 48,28 23,17
Qs1 Theo dbi 55,0 50-55 1,5 +71,55 48,37 23,18
QS2 Theo dbi 55,0 50-55 2.1 +71,56 48,37 23,19
QS3 Ep chat huynh 55,0 50-55 3,5 +71,65 48,48 23,17
quang/theo ddi
QS4 Theo dbi 55,0 50-55 55 +71,67 48,49 23,18
QS5 | Ep mubi/Theo dbi 55,0 50-55 7,0 +71,71 48,53 23,18

3.2. Tién hanh thi nghiém

Thi nghiém hut nudc chim xac dinh céc thong s6 dich chuyén chat ban st dung két hop ép chét chi thi muoi
an (NaCl) va chét huynh quang (Flourisence). Dung dich mudi dugc ép lién tuc vao 10 khoan suot qué trinh hut
nudce thi nghiém trong khi chat huynh quang duge ép xung mét lan (Dirac) ngay khi bat dau bom tai LKTT.
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3.2.1. Uéc tinh khoi heong chat chi thi

Khéi luong chét chi thi ban d4u cin dwoc tinh toan k¥ cang phu thudc vao muc dich cua thi nghiém, loai cht
chi thi va diéu kién thily vin tong quat. Noi chung, lugng chét chi thi dugc bom phai dit 1on dé tao duoc ndng
dd dinh tai diém quan tric va co thé phat hién duoc, dé dang hoa tan. Luong nudc mudi hoa tan va chit huynh
quang dua vao TCN duoc tinh toan so bd bang cong cu thiét ké thi nghiém ép chat chi thj trong phan mém phan
tich TRAC (T. Klinka A. Gutierrez, D. Thiery. , 2012)

-Khéi luong chét chi thi NaCl: Véi cc dic diém cia TCN néu trén (hé sé thAm, chiéu day, gradien thuy lyc),
thoi gian va luu lugng hut nude 1a 2,8 /s (twong duong 10 m /glor) khoang céch gifra 16 khoan ép mudi va cac
15 khoan quan sat nhu trén Hinh 1 va Bang 1, lugng nuée muodi duge dua vao lién tuc véi luu lugng 3,5 Vphut
(twong tmg 5,04 m*/ngay). Ham lrong mudi ciia nudce dudi dat ty nhién (ndng d6 nén) khu vuc thi nghiém 13 0,1
g/1. Chét chi thi dung dich nudc mudi dira vao 15 khoan duoc hoa véi dé mén ciia nude bién (35 g/1) thi sau thoi
gian ép mudi 1a 60 gid, cac phan tir mudi s& lan truyén dén cac 15 khoan quan sat va dat trang thai on dinh. Vi
vy, tong thé tich nudc mudi hoa tan dua vao trong qué trinh thi nghiém la 25 m®, twong duong véi lugng mudi
str dung 12 430 kg.

- Poi v6i chat chi thi Flouresien: May huynh quang ké Albillia GGUN-FL30 tai hién truong kho c6 thé phat
hién duoc néng d0 dudi 1 ppb. Chét chi thi dugc ¢ép nhanh (Dirac) vao giéng quan tric QS03. Piém quan tric
ndng d6 chét chi thi 1a LKTT duoc lép dit huynh quang ké dé phan tich va ghi lai ndng d6 chét chi thi trong nudc
dugc bom 1én theo thoi gian. Sau khi mo phong so do thi nghiém véi cac thong s nhu trén, sir dung phan mém
TRAC tinh toan lwgng Flouresien cin sir dung 13 50 g va hoa tan trong 5 lit mrdc.

3.2.2. Phwrong phdp bom ép chit chi thi vao TCN

Cong tac ¢p chét chi thi trong qué trinh thi nghiém da dugc thyc hién theo nguyén tac sau:

- Chét chi thi Flouresien duoc ép nhanh véo 16 khoan QS3 (doan éng loc) theo nguyén tac “Dirac”.

- Chit chi th1 NaCl duorc ép vao TCN tai 16 khoan QS5 hen tuc trong sudt qua trinh thi nghiém, duong 6 ong
cap nude mudi duoc ndi tir binh cip va dua dén ding doan dng loc sir dung méay bom dinh lugng voi lwu lugng
3 I/phut. Dung dich mudi dwoc pha trong thing nhwa dung tich 3 m®, véi ndng d6 sau khi khudy déu 1a 35 mg/l.

3.2.3. Tién hanh thi nghiém bom hut nuoc va quan tric muc niede, n(;ng do

Thi nghiém bom hut két hop v&i thi nghiém é ¢p chit chi thi dwoc thyc hién bing cach hit nude tir 16 khoan
LKTT str dung bom chim v6i luu lugng khong ddiq=28 Us (twong duong 242 m3/ngay) trong thoi gian 5 ngdy.
Trong qua trinh hat nudc, quan st bién dbi murc nudce va ndng d6 mudi & tét ca cac 16 khoan str dung cac d4u do
CTD cua hang Solints (do ddng thoi nhiét do, muyc nudc va do dan dién). Tan suét quan tric tr dong duogc cai
datla 5 phit cho cac gieng. Sau khi dimg ¢p chat chi thi mu01 t1ep tuc bom hut nude tai LKTT va quan tric muc
nudc, ndng dg tai cac giéng. Sau khi dimg bom, thiét bi van tlep tuc quan tréic dé theo doi sur hdi phuc muc nude
dudi dét. Trong chiim 16 khoan quan sat, tai 16 khoan QS2 lap dat 1 diu do Baro tur dong (6 chidu sau 40 m, trén
muc nude ngam) dé do ap suat khong khi, cai dit ciing tan suat. S liu do ap sut khong khi trong 16 khoan s&
duoc su dung @& hiéu chinh s6 1iéu do muc nude tai cac 16 khoan quan sat béng cac dau do CTD.

Hinh 2. Ldp dat cac d‘au do ty dong muee nwde va nong dé muoi (do dan dzen) co stk dung cdp néi véi may
tinh va cdp nhdt so liéu theo thoi gian thuc bang phan mém Solints Data Logger
Su bién dbi vé nhiét d6, do pH, do din dién, ham lugng mudi ciia nude duge bom 1én tai 16 khoan trung tim
dugc do bang thiét bi hién trurdng ciia hing HANNA (HI98184) vai ché d6 do va luu dir liéu vao bd nhé ciia
may, tan suit do dugc cai dat trong “Umg v6i céc thiét bi CTD tai nhiing 16 khoan quan sat. Nuge bom Ién tir
LKTT dugc din qua huynh quang ké de do ndng d6 chét huynh quang GGUN-FL30 v6i tin suét do 14 1 phut.
Céng tac ldp diit cac ddu do va quan tric ndng do trong qud trinh thi nghiém dwoc thé hién trong Hinh 2.
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Tétca céc‘thiét bido néng do déu dqu tién hanh hiéu chiqh béng dung dich chuén theo may cd néng dQ 1413
mS/cm (6 dicu kién nhiét do 25 °C). Thict bi huynh quang ke duoc hiéu chinh trong phong theo hudng dan cua
nha san xuat.

4. Két qua thi nghiém hit nwéc ép chit chi thi

S6 liéu quan tric ndng do chét chi thi mubi tai QS4 va chit huynh quang tai LKKT trong qué trinh thi nghiém
duoc thé hién trong Hinh 3 va Hinh 4. Két qua tinh toan theo tai liéu quan tric tai cac 16 khoan c6 khoang cach
khéc nhau sir dung mé hinh phan tich TRAC téng hop trong Bang 2 cho hé sb hiéu suat mé hinh tvong d6i cao
(d8u trén 93,4%, trung birth 95,9%). Céc két qua tinh toan v& d6 15 hdng hitu hiéu, hé sé phén tan doc, van tdc
thdm theo c4c sb lidu quan tric ndng do tai cac 15 khoan ciing cho sb liéu trong dbi phi hop, cho thdy TCN co
thanh phin tuong dbi dong nht, dic diém DCTV don gian, két hop véi tai liéu hut nude thi nghiém cho thiy
hiu nhu khéng c6 nhitng bién déng thity e trong thoi gian bom hut thi nghiém. Noi cach khac, khong c6 thdm
xuyén hay sy phan 16p trong TCN thi nghiém.

Két qua thi nghiém cho thay d¢ 16 hong hitu higu trung binh ciia TCN 1a 25,22% va véan toc tham thuc trung
binh 13 0,000126 nv's (twong tng 10,89 m/ngay), tbc dd thdm Darcy tinh toan duoc 1a 2,75 m/ngdy. Hiéu suit
trunglbinh cuia cac mo hinh tinh toan la 0,959.

g

v

-

Hinh 4. Puong cong nong dé chdt hupnh quang
xanh) lam khop voi dwong cong ly thuyeét (duong (cham tron mau xanh) lam khép véi dirong cong

mau do) tai vi tri 16 khoan 0S4 Iy thuyét (dwong mau do) tai vi tri LKKT
Téng hop két qua tinh toan theo tai lidu hut nrde chum ép cht chi thi dugc trinh bay trong Bang 2.

Hinh 3. Puong cong nong dé mudi (dwong mau

Bdng 2. Tong hop két qua tinh todn théng sé dich chuyén vit chat theo tai liéu thi nghiém ép chat chi thi

Khoang cach . .| poi3 Hé sb . |H¢ s6 phén tan o He suit
L3 kh dén nguon ¢ép|HE so tham| hén phan tan |Van toc tham| thuy dong luc |HE sO tré < sud
© khoan chit chi thi |K (m/ngay) a)g doc u (m/s) doc R c1}112‘1 I}?O
x (m) a, (m) D, "
,LKT];. 7,0 0,228 0,027 5,60E-06 1,51E-07 0,4772 | 0,967
(ép muoi)

(ép flld(l)i{erl;ein) 3,5 0,232 0,063 2,99E-04 0,959
Qs1 5,5 4,67 0,225 0,015 4,29E-05 6,4E-07 0,5661 | 0,972
QS2 5,7 3,25 Khong tinh toan
QS3 3,5 6,31 0,232 0,171 3,04E-06 5,17E-07 0,672 | 0,952
QsS4 1,5 3,82 0,344 0,312 2,80E-04 8,68E-05 0,68 0,934

Trung binh 4,51 0,2522 | 0,11698 | 0,000126 2,14E-05 0,574 0,959

Theo bang tdng hop trén, hé s6 thdm tinh toan theo phwong phap Theis (1935) dao dong trong khoéng 2,25 -

6,31 m/ngay, trung binh 13 4,51 m/ngay, d6 16 héng hitu hiéu trung binh theo s liéu tinh toan tai cac 18 khoan 1a
25,22% va van toc thim thyc trung binh 12 0,000126 m/s (tuong tmg 10,89 m/ngay). Hé s phan tan doc a;, trung
binh 0,117 m, hé sb phén tan thily dong lyc D, trung binh 1a 2,14E-05 va hé s tr& 13 0,574

Thi nghiém cho thdy viéc ding chét chi thi mudi NaCl va chét huynh quang Floureicens cting ¢6 vu diém 1a
san ¢, dé thyc hién, cac chat tro khong bi anh huéng ctia mdi trudng dit d4, chi phi thép. Chét chi thi mudi co
thé anh huong dén moi treong khi thi nghiém dai, lugng mudi sir dung 16n. Viée quan tric, ghi nhan $6 liéu tur
thiét bi do ndng d6 mudi kha d& dang, co thé sir dung déng thoi nhidu du do ty dong va cac thiét bi hién truong
trong mot thi nghiém. Thlet bi huynh quang ké it phd blen gid thanh cao, doi hoi can bg ky thuét c6 kinh nghiém
sir dung, viéc hiéu chinh ndng d6 trudc khi thi nghiém cin dung quy trinh ctia nha san xuét.
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4. Két ludn

Thi nghiém hit nude chim tai xa Tién Thanh, tinh Binh Thuén két hop ¢ép chét chi thi mudi db lién tuc va
chét chi thi huynh quang (d6 xung theo phuong phap Dirac), hé s6 tham dao dong trong khoang 3,25 - 6,31
m/ngay. Két qua xac dinh thong sb dich chuyen theo tai lidu quan tric tai cac 16 khoan kha tuong ddng nhau,
hiéu suét ciia mo hinh khi khép két qua quan tric voi duong cong 1y thuyét rit cao (16n hon 93,4%). Cong tac
thi nghiém ép chét chi thi bang dung dich mudi NaCl bom lién tuc véi luu hrgng khong dbi va cht chi thi huynh
quang déu c6 nhitng wu va nhuoc diém riéng. Thi nghiém d3 x4c dinh duoc cac thong s6 DCTV va mot s thong
s6 dich chuyén chét ban. Nhing két qua xac dinh duoc v cing quan trong trong danh gia nguy co 6 nhiém tir
cac ngudn trén mat nhur bai chon I4p rac thai va nghia trang. Két qua thi nghiém cho thiy viéc ap dung chit chi
thi 12 dung dich nude mudi va chit huynh quang trong diéu kién TCN nghién ciru hogic cac khu vyce c6 didu kién
DCTV tuwong tu 1a hoan toan phu hop va hi€u qua.
Loi cdm on

Chiing t6i xin tran trong cam on sy giup d& cua ban cha nhiém Dé tai DTHL.86/21 da hd trg nhom nghién
ctru hoan thanh céc thi nghiém nay.

Tai liéu tham khao

Doan Vin Canh, 1997. Béo céo két qua xdy dyng bii thi nghiém va thi nghiém thim xé4c dinh thong sb
dich chuyén chit ban. Bdo cdo dé tdi nghién cieu khoa hoc thanh phé Ha Ni.

Pham Quy Nhan, Nguy&n Bach Thao, Nguyén Thi Thanh Thay, Nguyén Thé Chuyén, Nguyén Tuén
Long, 2008. Xay dyng thi nghiém cot thAm xac dinh cac thong sb dich chuyén vat chit trong tang chira
nude Pleistoxen va Holoxen ving Ha N§i. T ap chi Dia ky thudt, 9/2008.

bang Hiu On, Hoang Kim Phung, Nguyén Vin Lam, Pham Quy Nhén, 1994. Két qua xac dinh cac
thong so dia thim va dich chuyen cua nuée du6i dit. Pé tai KT01 -10.

TCVN 8723: 2012. Phuong phap xac dinh hé s6 thim trong phong thi nghiém (TCVN8723:2012).

Bear, J. 1961. On the tensor form of dispersion in porous media. Journal of Geophysical Research,
66(4), 1185-1197. https://doi.org/10.1029/JZ20661004p01185

Bauer, S., M. Bayer-Raich, T. Holder, C. Kolesar, D. Miiller, T. Ptak, 2004. Quantification of
groundwater contamination in an urban area using integral pumping tests. Journal of contaminant
hydrology 75(3—4): 183-213.

Schwarz, R., 1998. Groundwater risk assessment at contaminated sites: a new investigation approach.
Measurement 10(20): 30.

Zeru, A., G. Schifer, 2005. Analysis of groundwater contamination using concentration—time series
recorded during an integral pumping test: Bias introduced by strong concentration gradients within the
plume. Journal of Contaminant Hydrology 81(1): 106-124.

T. Klinka A. Gutierrez, D. Thiery. 2012. Manuel d utilisation de TRAC : Aide a ['interpr " etation de
trac,ages en milieux poreux. BRGM report RP60660-FR (in French)

ABSTRACT

Determining contaminant transport parameters in coastal aquifers in

South-Central Vietnam using pumping and tracer test experiments
Nguyen Bach Thao!, Nguyen Van Lam?, Dao Duc Bang!

! Hanoi University of Mining and Geology
2 Vietnam Hydrogeological Association

The method of pumping tests combined with tracing experiments, developed for studying contaminant
transport in groundwater, offers significant advantages by overcoming the inaccuracies associated with
small-scale (Lysimeter) or point-scale (column tests in the laboratory) studies. This method, based on the
concentration observation data over time during the pumping tests, allows for the determination of
contaminant quantities and transport directions at the studied cross-sections and the calculation of
longitudinal dispersion coefficients and effective molecular diffusion coefficients. A cluster pumping test
with one central borehole and five observation boreholes in coastal aquifers in Tien Thanh area, Phan Thiet
City, evaluated parameters characteristic of contaminant transport processes. This, in turn, facilitated the
prediction of groundwater contamination risks from the city’s landfill sites and the proposal of solutions to
protect aquifers from pollution sources.

Keywords: transport parameters, coastal aquifer, pumping test, tracer test
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