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Tom tat

Pap 1a cong trinh duoc xdy dung dé ngin nudc tao hd chua cho cac cong trinh thuy
dién/thiy loi. Nudc tir hd thdm qua than/nén dap s& mang theo thong tin vé& dong tham. Viéc
hiéu 15 dic trung cua dong thdm thong qua céc chi tiéu vat 1y va hoa hoc giup dua ra hinh
dung co ban nhat vé ché do thém tir d6 gitp co quan quéan 1y kiém soat dong tham hiéu qua.
Béo c4o nay trinh bay mot sd két qua tng dung phuong phap thuy hoa va dong vi bén
nghién clru déc trung cua dong thdm qua dép dat dong chat DN. Cac miu nude hd, nude
tham than/nén dap, va hai vi tri tham tap trung tai ha luu dap da dugc phan tich cac chi tiéu
do dan (EC), pH, TDS, thanh phéan ion (Na’, K*, Ca?, Mg”, CI', SO4*, HCO3, NO5, PO,*
), ddng vi bén (8D, & 8O) Két qua cho thay nude hd c6 ngudn gde tir nude khi tuong, it chiu
anh huong boi hién tuong bay hoi. Nude tu hd thim qua than dap bi chi phéi boi qua trinh
hoa tan khoang va trao d6i ion. Nudc nén dap duoc bd cap tir nudc hd va nude ngam giau
CO; tai khu vyc. D6 khoang hoa tang dan tir nude hd - nude thdm qua than — nude thAm qua
nén. Bén canh do, két qua phéan tich ion va dong vi ben ket hop v6i quan trac thiy luc cho
thiy nudc tham qua nén dong gop dang ké vao ngudn gdc cta cac diém tap trung ha luu
dap.

T khéa: Pong vi bén, thiy héa, dong tham, dap dat.

1. MO PAU

Thuat ngir “dong vi” chi cac nguyén tir ciia cing mot nguyén t6 ¢ s6 neutron khac
nhau, duoc dua ra dau tién bai Soddy (1913) [1]. Su két hop giita cac dong vi bén Hydrogen
(Protium *H, Deuterium 2H) va Oxygen (*°0, 'O, *20) tao thanh céac phan tr nude bén. Thanh
phﬁn dong vi bén Deuterium va Oxygen-18 trong nudc bi chi phdi manh boi sy phan tach
dong vi xay ra dan xen gilta hai qua trinh hoa hoi va ngung tu, trong do, phan tir nu6e chira
ddng vi nhe dé bdc hoi hon trong khi phéan tir chira dong vi nang dé ngung tu hon. Véi tung
luu vyc xdc dinh, ty s& D/H va **0/*°0 trong nudc s& thay doi dua trén didu kién dia chat,
ngudn gdc nude, khi hau ciing nhu cac qua trinh dia phuong khac. Loi dung tich chét do,
Deuterium va Oxygen-18 dugc dung nhu chi dau tu nhién cung cip thong tin vé dic dlem dia
chat thuy vin cta tang nudc ngam, mdi lién két giira nude ngam, nudc mat va khi quyén [2, 3,
4], danh gia 6 nhiém nudc ngam [5, 6], va nghién ctru ngudn gbc nudc thim qua cac cong
trinh thuy dién, thuy loi [7, 8]. Bén canh do, thanh phan héa hoc nuéc duoce didu chinh theo
sudt qua trinh di chuyén ctia nudc boi sy 1am giau do bay hoi, sy pha lodng do mua va sy
tuong tac gitta nudc va dat ¢a nhu hoa tan khoang, trao c'1‘01 cation, oxi hoa — khu. Vi vay,
phén tich cac thanh phan héa hoc nudc, cho phép cung c¢d cic thong tin vé sy pha tron cac
nguodn nudc va cic qua trinh héa hoc dién ra trong luu vyc, thuong duge xem nhu phuong
phap tich hop véi xac dinh thanh phan déng vi bén Deuterium va Oxygen-18.

B4o c4o nay trinh bay mot sd két qua nghién ctru dic trung ctiia dong thim qua dap dat
déng chit DN dya trén phan tich cac chi tiéu do d?ln (EC), pH, TDS, thanh phén hoa hoc
(Na', K¥, Ca**, Mg”", CI', SO,*, HCO3', NOg', PO,™), ddng vi bén (3D, 5'°0) trong céc mau
nudc tham qua than dap (thu duoc tir cac piezometer than), nudce thdm qua nén dép (thu dugc
tir cac piezometer nén va tir cac giéng giam ap), nude hd va hai vi tri thdm tap trung tai ha luu
dap.

2. NOI DUNG



2. 1. Pbi twong va Phwong phap
Péi twong nghién ciu

Dap thuy dién DN thudc loai dap dat dong chat voi chiéu dai 1460 m va cao 38 m. Hé s
thAm dat ddp vao khoang 107 cm/s. Nén dap duoc tao thanh theo thi ty tir trén xubng gém 16p
dat 4 sét day 4 m, 16p cudi - soi - cat day 7 m, 16p d4 granite phong hoa nit né day tir 2 dén 14
m va 16p da granite nguyén ven rin chic, voi hé s6 thAm thay déi tir 107 dén 107 cm/s. Pap
dugc chia thanh 6 mat cit quan tric thAm (MC), m5i mit cit dugc bd tri cac thiét bi piezometer
quan trac nude tham qua than (DDA) va tham qua nén (PD). Ngoai ra, mot hé thong giéng giam
ap (W) gom 26 giéng chinh va 14 giéng phu duoc dit & chan dap nham giam ap luc dong thAm
qua nén dép. Nhiét do trung binh cua khu vue khoang tur 20°C dén 22°C. P 4m tuong dbi cao,
trung binh 80%. Theo thdng ké, lwgng mua trung binh trong nam khoang 1327 mm.
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Hinh 1. Ban d6 mat bang dap gom vi tri plezometer (DDA, D) tng v6i ting mét cit (MC), vi tri 26
giéng giam ap (W) va vi tri thim tap trung (RNT, RCC)

DPbi tuong phan tich 1a nuge thAm qua than dép (thu dugce tir cac piezometer than), nude
thAm ‘qua nén dép (thu dugce tir cac piezometer nén va tir cac giéng giam ap), nuoc hd va hai vi
tri thim tap trung tai ha luu dép. Trong do, diém tham nudc trong (RNT) xudt hién tir nhiéu nim
qua, luu lvong 6n dinh 2 L/s ké ca khi cao trinh muc nudc hd thap nhéat 1023 m. Diém tham con
lai (RCC) duoc phat hién gan day khi myuc nudc hd dat cao trinh cuc dai 1040 - 1042 m luu
luong trung binh 0,1 L/s, dong chay tai theo cat min.

Phwong phap

Tong cong ¢6 321 mau nudc gdm nude hd, nude ngam, nudc mua, nudc thim qua dap
duoc thu thap theo thang trong khoang thoi gian tir thang 10 nam 2016 dén thang 3 nam 2019 dé
phan tich thanh phan dong vi bén va thanh phan hoa hoc nudc trong nghién ciru ndy. Cac mau
nudc duoc léy tr piezometer than/nén va tir hai vi tri thim tap trung tai ha luu dép chiém da sb.
Cac mau nude hd duoc thu thap theo d6 sau doc theo mit dap. Cac mau nudc ngﬁm duoc thu
thap tir cac giéng sinh hoat nha dn ndm & ha luu dap. Cac mau nudc mua dia phuong duge thu
thap tai dap vao thang 8/2018, 10-11/2018, 1/2019 voi dung cu ldy mau duoc thiét ké theo
hudng dan cua IAEA. Mau nuée duoc 1y day va luu trit trong chai polyethylene 300 ml da day
nap kin tai hién truong dé tranh bdc hoi. Mau sau khi thu thap duoc bao quan & nhiét do phong
trong bong tdi va hau hét cac mau duoc phan tich trong khoang 2 tuan sau khi thu thap.

Ndng do cua cac ion chinh (Na*, K*, Ca?*, Mg, CI', SO,%, NO3, PO,*) dwoc phan tich
bang k¥ thuat sic ky ion tai phong Thi nghiém Hoéa 1y (VILAS-609) cta Trung tdim Ung dung
ky thuat hat nhan trong cong nghi¢p véi1 do chum 1ap lai tuong tng cho anion va cation 1a 3 —
6% va 3 — 4%. N@)ng d6 cua HCO3- duogc do bﬁng k¥ thuat chuan d6 v&i d6 chum lap lai 1%.
Do din va pH duoc do trén thiét bi chuyén dung ciia Phong thi nghiém véi do chum lap lai duéi
0.5%.

Thanh phan dong vi bén Deuterium va Oxygen-18 trong cic mau nude duoc do tai phong
Thi nghiém Péanh dau cta Trung tim Ung dung k¥ thuat hat nhan trong coéng nghiép str dung
thiét bj IWA-35EP (Los Gatos Research - LGR). Thanh phan ddng vi duogc tinh dya trén do léch
twong d6i & cua ty sé dong vi R (*H/*H hoac *0/*°0) trong mAu so v&i gia tri chuan (VSMOW).
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chuan
D6 lap lai ciia phuong phap do & 0.9% cho 8D va 0.8% cho §'%0.
2.2.Két qua
Thanh phin héa hoc

Thong ké tom tat cac thong s hoa 1y trung binh do dugc cta cac mau nudc duoc thé
hién trong Bang 1. Phan bd pH cua cdc mau nude thé hién diéu kién hoi axit dén hoi kiém, cu
thé pH cua nudc hd (NH) trong khoang tir 6.6 dén 7.7, pH cta nuéc thim qua thin (PDA)/nén
dap (bD, W) trong khoang tur 5.7 dén 7.9 va pH cua nudc tai vi tri tham tap trung (RNT, RCC)
trong khoang 6.0 dén 6.8. TDS trong khoang dudi 250 mg/L véi tat ca cac mau. Phan b EC
ctia nudc hd trong khoang tir 24.7 uS/cm dén 41.4 uS/cm, trong khi EC cta nudc thim qua
than/nén dap trong khoang tir 27.6 uS/cm dén 339 uS/cm va EC cua nudc tai vi tri thim tap
trung trong khoang 137 uS/cm dén dén 271 uS/cm. EC ciia nudc thAim RNT 16n hon ciia nude
thAm RCC khoang 1.5 lan.

Bang 1. Thong ké tom tat cac thong s6 hoa 1y trung binh do duogc ctia cic miu nude

Mau oH EC TDS Nong d6 (mg/L)
nude (uS/fcm)  (mg/L)  Na' K* Mg* Ca™ Cl NOs PO, S0~ HCOy
RNT 6.6 223.4 156.4 5.25 2.83 4.47 20.54 1.39 0.20 2.76 0.34 124.85
RCC 6.7 145.8 102.0 5.32 2.21 3.12 12.15 1.25 <0.2 <04 <0.2 79.25
GK 6.7 84.5 59.1 489 210 1.74 13.93 2.89 1.36 <04 2.29 55.49
NM 7.4 36.3 25.4 0.39 0.38 0.43 5.40 0.61 1.29 <04 2.57 16.10
NH 7.2 32.3 22.6 230 134 0.68 2.19 1.62 2.91 <04 1.91 8.81
DD 6.6 162.5 113.7 461 2.83 2.53 15.17 1.32 1.48 1.09 0.96 89.90
DDA 6.3 139.0 97.3 8.66 2.71 2.86 6.45 2.65 0.31 0.97 0.97 73.39
W 7.1 194.1 135.9 598 249 4.49 18.67 1.23 1.28 0.53 0.82 106.97

Cac mau nudc thim qua than da g cho thdy su phan bé thanh phan ion chinh: Na* >
Ca?* > Mg?* > K*va HCO3 > CI" > SO,*. Nudc thdm qua nén dap va nudc tir hai vi tri thAm
tap trung dic trung boi su phan bd cac ion chinh: C€:12+ > Na" > Mg2+ > K" va HCO3 > CI >
SO,*. NOs va POs* trong khoang dudi 3 mg/L véi tat ca cac mau nudce.
Pong vi bén

Thanh phéan Q6ng vi bén trong nudc mua (NM) tai khu vyc nghién ctru thay d(f)i trong
pham vi tir 0.57%o dén — 62.81%o v&i 8D va tir - 0.80%0 dén — 10.27%o v6i 6'20. Cac mau nudc

mua dugc thé hién qua duong hdi quy (RL): 8D = 7.668™20 + 10.82 (%) v&i hé sb tuong quan
R?=0.981.

-30 -40
-35 RL 50
- 18,
20 sD=7.65e66%0+1082 e 40 T
-60
-45 .
~~~~ 70
2 w T
S | X o | £ a0 RL
2 3 8D = 7.65965%°0 +10.82 ADDA
-60 |Gk -90 R?=0.9808 DD
-65 . @RNT
o -100
0| GWML ORCC GWML
75 8D =8.580 +10 -110 3D =8.61%0 +10
-80 -120
11 -10 -9 -8 7 -6 2 20 18 -6 -4 -2 10 -8 -6
5150 (%) 510 (%)

Hinh 2. Két qua thanh phﬁp dong vi bén trong cac mau nudc dugc thé hién
qua d6 thi twong quan 3D — §'%0.
Nu’(’yc hd (NH) phan bd doc theo duong nudc mua voi 8D thay doi tir -50.~65%0 dén -
69.81%o, 520 thay doi tur -7.64%o0 dén -10.67%o. Gia tr1 0D va 80 véi cac miu nudc tir
piezometer than (PDA), tuong ung, thay d6i tir -47.65%o den — 58.87%o0 va tir -6.34%o dén -

9.12%o. Gia tri 8D va 80 véi cac miu nude tir piezometer nén (PD), tuong tng, thay doi tir -
47.82%0 dén — 100.31%o va tir -7.31%o dén — 13.70%o. Nudc qua nén thu tir giéng giam ap (W)
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va nudc tir hai diém tham tap trung (thdm nudc trong - RNT, thdm co cat - RCC) thé hién gia
tri 5D khoang -57%o va gia tri 620 suy giam trong khoang tir -7.3%o dén -10.7%o.

2. 3. Ban luan
Diic trung thanh phan ion chinh

Phén loai ctia cic mau nude duge thé hién qua gian do Piper (1944), trong d6 thanh phan
cation va anion chinh duoc biéu dién dudi dang % duong luong. Gian d6 Piper chi ra nuéc
thAm qua than dép (trir piezometer thAn PD2A) thudc phéan loai nudc Na-HCOs, thuong dic
trung cho qua trinh tuong tac nudc-da va/hodc phong hoa khoang albite, plagioglase feldspars
khong dong du. Nudc tham qua nén dép tir piezometer nén (trir piezometer nén BD5) va tir cac
giéng giam ap thudc loai nudc Ca-HCO;, thuong ng vdi nude ngam tai/gan khu vuc bd cap,
lién quan dén ca phong hoa khoang carbonate va/hodc phong hoa khoang sﬂlcate khong dong
du (Hinh 3) [9, 10, 11, 12]. Nong d6 (Na* + K*) ting dan va nong do (Ca** + Mg®") giam dén
tir nudc tham qua nén, nude hd dén nude thim qua than. Tai mat cat MC3 va MC4 (Hinh 1),
nudc tu piezometer than DD2A thé hién thanh phan ion nhu nuéc thAm qua nén va nudc tir
piezometer nén DD5 thé hién thanh phan ion nhu nudce thim qua than, ngu y co thé ¢ sy lién
két thuy lyc cua than dap va nén dap trong khu vyc. Bén canh do, diém thim nudc trong va
thAm c6 cat thudc phan loai nudc gidng v6i nude tham qua nén.

@ Giéng giam ép % Giéng khoan
@ Piezometer nén

W Nudc hé
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Tham nudc trong
Piezometer than

Hinh 3. Gian do Piper ctia cac mau nude
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Hinh 4. D6 thi TDS (mg/L) vs Na'/(Na*+Ca*")

Dd thi TDS (mg/L) vs Na*/(Na*+Ca?") duge dé& xudt boi Gibbs (1970) [9] cung cip
thong tin vé cac qué trinh chi phdi thanh phan hoa hoc nudc trong khu vuc nghién ctru. TDS
clia cac mau trong khoang tir 10 — 1000 mg/L trong khi Na*/(Na"+Ca®") tang dan tir nudc thdm
qua nén - nude hd - nude thdm qua than, cho thiy twong tac nudc - da 1a qua trinh chinh anh

4



huong dén thanh phan hoa hoc cua cic miu nudc (Hinh 4). Ty s6 Na'/(Na*+Ca”") cua hai
diém tham tap trung khé twong dong véi nude thaim qua nén.

Hinh 5a minh hoa ty s6 ion Na*/Cl" ctia cac mau. Na*/Cl" > 1 véi tit ca cac mau, cho
thdy Na* c6 thé duoc sinh ra tir phong héa khoang silicate nhu rhyolite (Na- plagioclase K-
feldspar, quartz), basalt (Ca-plagioclase, olivine, pyroxene). Ty s6 nong d6 (mmol/L) (Ca**
Mg®*)/HCO;5 < 0,5 duoc thé hién nhu Hinh 5b, cho thay qua trinh trao dbi ion giira Ca Va/hoac
Mg trong nu’0’c v6i Na va/hodc K trong dat da co thé 1a nguyén nhén dan dén su suy giam ion
Ca”* va Mg”* so véi ion HCOs’ [9, 13, 14, 15, 16, 17]. Ty s6 Na'/CI va (Ca** + Mg*")/HCOs
ctia hai diém tham tap trung nam trong khoang nuéc tham qua nén. Nu6c thim qua than cho
thdy su suy giam ion Ca®*"va Mg nhiéu nhét trong cac mau.
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Hinh 5. Biéu dd Na'/CI", (Ca**+Mg”")/HCO5 ciia cac mau nudc.
Piic trung thanh phan dong vi bén

P4 thi twong quan 8D — 820 ciia cac miu dwoc thé hién trong Hinh 2 cing véi Puong
nuéc mua (RL) va Puong nude khi tugng toan ciu - GMWL. D6 thi 1 cong cu hitu ich cho
phép hiéu rd cic qua trinh thiy van lién quan trong luu vuc nhu héa hoi, ngung tu, tuong tac
nudc - da va sy hoa tron cila cac ngudn nudc khic nhau. Phuong trinh GMWL biéu dién tuwong
quan dong vi bén cua nudc mua trung binh trén toan cau va dugce dua ra boi Craig (1961): 8D
=850 + 10 (%o). Mdi quan hé giira 8D va 820 cua RL duoc biéu din theo phuong trinh: $D
=7.668"0 + 10.82 (%o). PO dbc cia RL nho hon do déc cia GMWL (7.66 < 8) va hé s chin
ctiia RL trong khoang 10% cho thdy nuéc mua di trai qua qua trinh bay hoi trong diéu kién do
am dudi 85% trude khi bo cap vao luu vuc [18].

Nude tir piezometer than (DDA) va nén (PD) va nudc hdé (NH) nam doc theo RL va
GMWL cho thay ngudn gbc chii yéu tir nudc khi twong (Hinh 2) it chiu anh huéng boi hién
tugng bay hoi, do sy thay thé lién tuc nude hd boi dong chay vao (nude ngdm/nude mua tai
khu vuc) va dong chay ra [19].

Nudc giéng giam ap (W) va nudc tir hai diém tham tap trung (RNT, RCC) nam vé bén
trai GMWL v6i 18O suy giam trong khi D thay d6i khong dang ké (Hinh 2), ¢ thé 1a két qua
cua sy can béng %0 gitta CO; hoa tan va nude o nhiét do thap, thudng quan sat duoc trong cac
tang nudc ngam giau CO voi thoi gian twong tac nude — da — CO, dai [20, 21]. Luong CO;
trong tang chira cang 16n, gia tri 9 %0 trong nudc cang nghéo. Nghién ctru trude day cho thiy
su suy giam 80 trong nudc ngam c6 twong quan nghich véi nhiét do [22].
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Hinh 6. Twong quan muc du Deuterium (D-excess) va §'°0 cua cac miu nuée

Twong quan gitta mirc du Deuterium va §'%0 cia cac miu nudc duoc thé hién nhu Hinh
6. Mtic du Deuterium dugc dinh nghia bang d = 8D - 85'%0, phu thugc vao cac diéu kién dan
dén sy phan tach dong vi gilra nudc va hot trong qua trinh bay hot so cap (46 am, nhiét 4o trén
bé mat dai du0’ng, toc d6 gid) va do d6 cung céap thong tin vé nguon gbc hoi nude [23]. Hau hét
Cc4c mau c6 gia tri mic du Deuterium trén 10, cho thiy ngudn gdc hoi nude c6 lién quan dén su
dong gop cua hoi nude tai tudn hoan trén bé mit luc dia [24] Mirc du Deuterium tai hai vi tri
thAm tap trung RNT va RCC kha tuong dong nhau va gan v6i gid tri mirc du Deuterium cua
nudce thu tai giéng giam ap, cho thay cac mau c6 thé co chung nguon gdc hoi nude. Khi (o) tang
mg v&i mire du Deuterium giam dan ngu ¥ sy pha lodng v6i nudc mua anh huong khong nho
dén thanh phan nudc trong khu vuc [24].

D) thi tuong quan giita §°0 va d6 din, HCO3 cua cac miu nude duge biéu dién nhu
Hinh 7. D6 dan va nong do HCOg3’ tang dan theo thir ty Nudc hd (NH) > Nuéc thim qua than
(PPA)> Tham c6 cat (RCC) > Tham nudc trong (RNT) > Nudc giéng giam ap (W) ma khong
cé su thay d01 nhiéu vé §'%0, cho thdy qua qua trinh khoang hoa tang dan tir nuc hod dén nude
thu tai cac giéng giam ap [24]. D6 khoang hoa cua RCC géan voi nudce thAm qua than dap, trong
khi d6 khoang hoa ctia RNT gan véi nudc tham qua nén.
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Hinh 7. D6 thi d6 dan (EC) vs §'%0 va d6 thi §'°0 vs HCOj clia cdc mau nudc
Nhin xét vé co ché ciia dong thim

Pic trung vé thanh phan ion va
ddng vi bén cua cac mau nudc cung cap
thong tin co ban nhat vé ché do tham cia
dap. Nudc hd duge bd cap tor nudc mua
da trai qua qua trinh bay hoi trong diéu
kién 6 am dudi 85%, it chiu anh hudng
béi bay hoi do su thay thé lién tuc nudc

o

l M OC muwra

h6 boi dong chiy vao (nuwdc ngam/nudc
mua tai khu vuc) va dong chay ra. Do
chénh ap thuy lyc gitra thuong luu va ha Nugc ngbm

lru dap, nudc hd thAm qua than dap, hoa

tan cac thanh phan khodng. Bén canh d6, Hinh 8. Minh hoa co ché tham qua dép tai mat cat

thar 3 tinh tr clra x4



qué trinh trao d6i ion 1a nguyén nhén chinh dan dan su suy giam nong do (Ca + I\/Ig ") so véi
(Na* + K*) trong nudc thim qua than dap. Nudc nén dap (tir piezometer nén va giéng giam ap)
duoc bo cap tir nude hd, nude ngam tai khu vuc v6i qua trinh hoa tan khoang chiém uu thé. Két
qua phan tich dong vi bén cho thiy nuéc thim qua nén tai cac giéng giam ap dic trung cho nudc
ngam giau CO, v&i thoi gian twong tac nudc — da — CO, dai. P9 khoang héa ting dan tir nudc
hd - nude thim qua than — nudc thdm qua nén. Mat khac, tai mat cit MC3 va MC4, nudc tur
piezometer than DD2A thé hién thanh phan ion nhu nudc thdm qua nén va nudc tir piezometer
nén PD5 thé hién thanh phan ion nhu nuéc tham qua than, ngu y c6 thé c¢6 su lién thong thiy
luc giita than dap va nén dap nhu minh hoa & Hinh 8.

Két qua phan tich ion va ddng vi bén két hop véi quan trac thuy luc cho thay ngudn goc
cta diém tham RNT ¢ thé tir nuéc thAm qua nén chiu anh huong boi nude ngam tai khu vue.
Bén canh do, ty sb ion, phan loai nudc, thanh phan dong vi ctia diém thAm RCC rét twong dong
V61 nudce thAm qua nén, tuy nhién, d6 khoang hoa lai gan voi nugc thAm qua than dap, ngyu ¥
ngudn gde nudc cé thé tir sy hoa tron ciia nude thim qua than va nén dép.

3. KET LUAN

Thanh phém dong vi bén Deuterium va Oxygen-18 cung voi cac chi tiéu vat ly, hoa hoc
dugc (mg dung. dé xac dinh dic trung cua nuge tham qua dap dat BN, tir d6 dua ra thong tin co
ban nhat vé ché d6 tham cua dap. Pdi twong phan tich gom cac mau nude hd, nudc tham qua
than/nen dap va hai vi tri thAm tap trung tai ha luu dap. Két qua cho thay nude hd co ngudn
gdc tir nude khi tugng, it chiu anh huong boi hién tuong bay hoi. Nudc tir hé tham qua than
dap bi chi phéi boi qua trinh hoa tan khoang va trao doi ion. Nudc nén dap duoc bd cap tir
nuée hd va nude ngam giau CO; tai khu vuc. Do khoang hoa ting dan tir nude hd - nudc tham
qua than — nudc thim qua nén. Mit khac, tai mit cit MC3 va MC4, nudc tir piezometer than
DPD2A thé hién thanh phan ion nhu nuéc thim qua nén va nudc tir piezometer nén PD5 thé
hién thanh phan ion nhu nudc thim qua than, ngy y co thé c6 sy lién thong thuy lyc gitra than
dap va nen dap. Két qua phan tich ion va dong vi bén két hop vOi quan trac thuy luc cho thiy
nguon gdc ciia diém tham nudc trong c6 thé tir nuoc thim qua nén chiu anh huong boi nude
ngam dia phuong va diém thim co cét co thé xuat phat tir sy hoa tron cua nude thadm qua than
va nén dap.
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ASSESSMENT OF THE CHARACTERISTICS OF SEEPAGE WATER
THROUGH EARTH DAM BASED ON HYDROCHEMICAL AND
STABLE ISOTOPE METHOD

Abstract

Dams are a construction built to prevent water from creating reservoirs for
hydropower/irrigation works. Water from the reservoir seeps through the dam
body/foundation will give information about seepage flow. Understanding the
characteristics of seepage flow through physical and chemical indicators helps to give the
most basic visualization of the permeability regime, thereby helping the management
agency to control the seepage effectively. The report presents some results of the
application of hydrochemical and stable isotope method to study the characteristics of
seepage water through the DN homogeneous earth dam. Samples of reservoir water, dam
body water, dam foundation water, and two concentrated seepage points in the
downstream of the dam were analyzed for conductivity (EC), pH, TDS, ionic components
(Na*, K*, ca®*, Mg*, CI', SO,%, HCOs, NO;, PO,*), stable isotopes (8D, §%0). The
results showed that reservoir water originated from meteorology, less affected by
evaporation. Water from the lake seeps through the dam body is dominated by the
dissolution and ion exchange process. The dam foundation water is recharged by
reservoir water and local CO, - rich groundwater. Mineralization gradually increases from
lake water - the dam body water - the dam foundation water. In addition, the results of ion
and stable isotope analysis combined with hydraulic observations show that the dam
foundation water significantly contributes to the origin of the downstream concentrated
seepage points.

Keywords: Stable isotope, hydrochemistry, seepage flow, earth dam.



