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Tém tat: Ddp la cong trinh dwoc xdy dung dé ngin nude cho ho chira thiy dién/thity loi. Nude tie
ho tham qua thian/nén ddp sé mang theo thong tin vé dong tham. Viéc hiéu ré déic trung cia dong
tham théng qua cdc chi tiéu vat 1y, héa hoc givip dwa ra hinh dung co ban nhdt vé ché dg tham, tir
dé givip kiém sodt dong tham hiéu qud. Bdo cdo ndy trinh bay mét sé két qua img dung phwong
phdp thity héa va dong vi bén nghién ciu ddc trung cia dong tham qua ddp dat dong chat. Cdc
mau nude ho, nude tham than/nén dap, va hai vi tri tham tdp trung tai ha luu ddp da dwoc phdn
tich cdc chi tiéu dg dan, pH, TDS, thanh phan ion va dong vi bén. Két qua cho thdy nuée tir ho tham
qua than ddp bi chi phéi béi qud trinh hoa tan khodng va trao doi ion. Nuéc nén dap dwoc bé cdp
tir nwée hé va nude ngam dia phwong giau CO,. Bén canh d6, nuwdce tham qua nén dong gép dang

ké vao nguon goc cua cdc diém tham tdp trung ha leu dép.
Tir khoa: Pong vi bén, thuy hoa, dong tham, dap dat.

1. DPAT VAN DE

Thuat ngir “dong vi’ ch1 cac nguyén tu cua
cung mot nguyen td co sb neutron khic nhau,
dugc dua ra dau tién boi Soddy (1913) (Gat,
1981). Su két hop giita cac dong vi bén
Hydrogen (Protium 'H, Deuterium “H) va
Oxygen (‘°0, "0, '®0) tao thanh cac phan tir
nude bén. Thanh phan déng vi bén Deuterium
va Oxygen-18 trong nude bi chi phéi manh mé
boi sy phan tach ddng vi xdy ra dan xen giita hai
qua trinh hda hoi va ngung tu, trong do, phan tir
nudc chira déng vi nhe d& bdc hoi hon trong khi
phén tir chira ddng vi ning d& ngung tu hon. Vi
tung luu vyc xac dinh, ty s6 D/H va "*0/'°0 s
thay d6i dya trén diéu kién dia chit, ngudn gbc
nudc, khi hdu cling nhu cic qua trinh dia
phuong khéc. Loi dung tich chit d6, Deuterium
va Oxygen-18 dugc ding nhu chi dau tu nhién
cung cap thong tin Ve dac dlem dia cht thuy
Van clia tang nude ngam, moi hen két giita nudc
ngam, nudc mat va khi quyen (Mook, 2001),
danh gia 6 nhiém nu:oc ngam (Gomaah 2016),
va nghién ctru ngudn gbc nudc thim qua cac
cong trinh thuy dién, thay lgi (Lynn, 2005;

! Trung tam Ung dung ky thugt hat nhdn trong cong nghiép
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Kumar, 2013). Bén canh do6, thanh phﬁn hoa hoc
nuée duge diéu chinh theo subt qua trinh di
chuyén cua nudc bdi sy lam giau do bay hoi, sy
pha lodng do mua va su tuong tac gitra nudc va
dat d4 nhu hoa tan khoang, trao doi cation, oxi
hoa — khtr. Vi vy, phan tich cic thanh phin hoa
hoc nuéc, cho phép ciing c¢b cac thong tin vé su
pha tron cac ngudn nudc va cac qua trinh hoa
hoc dién ra trong luu vuc, thudng duge xem nhu
phuong phap tich hop véi xac dinh thanh phan
ddng vi bén Deuterium va Oxygen-18.

Béo c4o nay trinh bay mot sé két qua nghién
ctru ddc trung ciia dong tham qua dap dat dong
chét dua trén phan tich cac chi tiéu d6 dan (EC),
pH, TDS, thanh phﬁn héa hoc (Na', K, Ca”",
Mg**, CI, SO,*, HCO;5, NO53", PO,>), dong vi
bén (8D, §'°0) trong cic mau nudc thim qua
than dap (thu duogc tir cac piezometer than),
nudc thim qua nén dap (thu duoc tu cac
piezometer nén va tir cac giéng giam ap), nudc
hd va hai vi tri thAm tap trung tai ha luu dap.

2. GIOI THIEU VE POI TUQNG
NGHIEN CUU

Pap nghién ctu thudc loai dap dat dong
chét v&i chiéu dai 1460 m va cao 38 m. H¢ s6
tham dat dip vao khoang 107 cm/s. Nén dap
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dugc tao thanh theo thir tu tir trén xudéng gom
16p dat 4 sét day 4 m, 16p cudi - soi - cat day 7
m, 16p da granite phong hdéa nat né day tu 2
dén 14 m va 16p da granite nguyén ven ran
chic, v&i hé s6 tham thay ddi tir 107 dén 107
c/s. Pap duogc chia thanh 6 mat cit, mdi mat
cit duoc bd tri cac thiét bi piezometer quan
tric nudc thim qua than (PDA) va tham qua

nén (PD). Ngoai ra, mot hé thong giéng giam
ap (W) gdm 26 giéng chinh va 14 giéng phu
duge dat ¢ chan dap nham giam ap lyc dong
thaim qua nén dap. Nhiét do trung binh cua
khu vuc khoang tir 20°C dén 22°C. P6 am
twong ddi cao, trung binh 80%. Theo thong
ké, luong mua trung binh trong ndm khodng
1327 mm.
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Hinh 1. Ban do mdt bang ddp gom vi tri piezometer (PDA, PD) itng véi timg mdt cdt (MC),
vi tri 26 gieng giam ap (W) va vi tri tham tap trung (RNT, RCC)

D6i tuong phén tich 1a nudc thim qua than
dép (thu du:cc tor cac piezometer than), nude
tham qua nén dap (thu dugc tur cac plezometer
nén va tir cac giéng giam ap), nude hd va hai vi
tri thAm tdp trung tai ha luu dap. Trong do,
diém thdm nudc trong (RNT) xuit hién tir
nhiéu nam qua, luu luong 6n dinh 2 L/s ké ca
khi cao trinh muc nude hd thap nhat 1023 m.
Piém thdm con lai (RCC) duoc phat hién gan
day khi myc nudce hd dat cao trinh cuc dai
1040 - 1042 m luu lugng trung binh 0,1 L/s,
dong chay tai theo cat min.

3. CONG CU VA PHUONG PHAP
NGHIEN CUU

Tong cong ¢6 321 mau nude gdm nude ho,
nude ngam, nude mua, nude thim qua dap duogc
thu thap trong khoang thoi gian tur thang 10 nam
2016 dén thang 3 nam 2019 dé phan tich thanh
phin dong vi bén va thanh phan hoa hoc nudc
trong nghién ciru nay. Mau nudc duoc liy day
va luu trit trong chai polyethylene 300 ml da
day ndp kin tai hién truong dé tranh bdc hoi.
Mau sau khi thu thap dugc bao quan & nhiét do
phong trong bong toi va hau hét cac mau dugc
phan tich trong khoang 2 tuan sau khi thu thap.
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Néng d6 cua cac ion chinh (Na", K, Ca*",
Mg®", CI,, SO4*, NOs”, PO,>) dugc phan tich
bang ky thuat sic ky ion tai phong Thi nghiém
Hoa ly (VILAS-609) ciia Trung tim Ung dung
ky thuat hat nhan trong cong nghiép véi do
chum Idp lai twong ing cho anion va cation la
3 - 6% va 3 - 4%. Nong d6 cua HCO;- duoc do
bang ky thudt chuin d6 v6i d6 chum lip lai
1%. D6 dan va pH duoc do trén thiét bi chuyén
dung cua Phong thi nghi€ém véi d¢ chum ldp lai
dudi 0.5%.

Thanh phin dong vi bén Deuterium va
Oxygen-18 trong cac mau nudc duoc do tai
phong Thi nghiém DPanh diu cia Trung tim
Ung dung k¥ thuat hat nhan trong cong nghiép
st dung thiét bi IWA-35EP (Los Gatos
Research - LGR). B¢ lap lai cua phuong phép
do 1a 0.9% cho 3D va 0.8% cho 3'°0.

4. KET QUA VA THAO LUAN

4.1. Két qua thanh phan héa hoc

Thdng ké tém tit cac thong sb hoa 1y trung
binh do duoc cua cic miu nude duoce thé hién
trong bang 1. Phan b6 pH ctia cic miu nude thé
hién diéu kién hoi axit dén hoi kiém. TDS trong
khoang duéi 250 mg/L véi tit ca cic mau. Phan
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bo d6 dan (EC) cua cac mau theo thir tu: nudc
ho < nudc tham qua than/nén dép < nudc tai vi

tri thAm tap trung. DO dan ciia nudc thim RNT
16n hon cuia nuwéc thim RCC khoang 1.5 lan.

Bang 1. Thong ké tom tit cac thong sé héa Iy trung binh do dwgc ciia cic miu nrée

Mau | EC | TDS Nong do (mg/L)

nuse | P | @Slem) | (mg/L) [ Na' | K* [Mg? | Ca® | €I | NOy | PO | SO~ | HCOy
RNT |6.6| 223.4 | 156.4 |5.25]|2.83 | 447 | 20.54 |1.39| 020 | 2.76 | 0.34 |124.85
RCC [6.7] 145.8 | 102.0 [5.32]2.21|3.12 | 12.15 |125| <02 | <04 | <02 | 79.25
GK |6.7| 845 | 59.1 |4.89|2.10| 1.74 | 13.93 |2.89| 1.36 | <04 | 229 | 55.49
NM |7.4| 363 | 254 |0.39]0.38|043 | 540 |061| 129 | <04 | 257 | 16.10
NH |7.2] 323 | 22.6 [2.30]1.34|0.68 | 2.19 |1.62| 291 | <04 | 191 | 8.8l
DD |6.6| 162.5 | 113.7 |4.61[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 | 645 [2.65| 031 | 097 | 097 | 73.39
W [7.1] 194.1 | 135.9 [5.98/2.49 | 4.49 | 18.67 |1.23| 1.28 | 0.53 | 0.82 |106.97

Céac mau nude thdm qua than dép cho thiy su
phéan bd thanh phan ion chinh: Na* > Ca®" > Mg*"
> K" va HCO; > CI' > SO4*. Nudc thAm qua nén
dap va nude tir hai vi thAm tap trung dic trung boi
su phan bd céc ion chinh: Ca*" > Na" > Mg*" > K"
va HCO;” > CI' > SO, NOs va PO,” trong
khoang dudi 3 mg/L véi tat ca cic mau nudc.

Phan loai ciia cac miu nude duoc thé hién
qua gian d0 Piper (1944), trong d6 thanh phan
cation va anion chinh duoc biéu dién duéi dang
% duong lwong. Gian db Piper chi ra nudc thim
qua than dap (trur piezometer than DPD2A) thudc
phan loai nudc Na-HCOs, thuong dac trung cho
qua trinh tuong tac nudc-da va/hodc phong hoda
khoang khong dong du. Nudc thim qua nén dap
gdm piezometer nén (trir piezometer nén PD5)

W Nuée hd

@ Giéng giam ap

@ Piezometer nén

Piezometer than

va nuéc giéng giam 4ap thudc loai nudc Ca-
HCO;, thudng tng véi nude ngam tai/gan khu
vuc bd cép, lién quan dén ca phong hoa khoang
carbonate va/hodc phong hoéa khoang silicate
khong ddng du (hinh 2) (Hussin, 2016). Nong
d6 (Na" + K") tang dan va ndng 46 (Ca*" +
Mg*") giam dan tir nwéc thim qua nén, nude hd
dén nuéc thaim qua than. Tai mat cat MC3 va
mit cit MC4 (hinh 1), piezometer thin PD2A
thé hién thanh phan ion nhu nude thim qua nén
va piezometer nén DD5 thé hién thanh phan ion
nhur nuéc tham qua than, ngu ¥ c6 thé c¢6 su lién
két thuy luc cua than dap va nén déap trong khu
vuc. Bén canh d6, diém thAm nudc trong va
thim c6 cat thudc phan loai nudc gidng vai
nude thim qua nén.
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Hinh 2. Gian do Piper cua cac mau nuoc
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Hinh 3. Do thi TDS (mg/L) vs Na'/(Na"+Ca’")

Do thi TDS (mg/L) vs Na'/(Na™+Ca®") duoc
dé xuét boi Gibbs (1970) (Hussin, 2016) cung
cap thong tin vé cic qua trinh chi phdi thanh
phan hoa hoc nuée trong khu vuc nghién ciru.
Lién hé giita TDS va Na'/(Na'+Ca®™") cho thay
tuong tac nudc-da la qua trinh chinh anh hudng
dén thanh phan héa hoc cua cac mau nude (hinh
3). Ty sb Na'/(Na"™+Ca®") cua hai diém thdm tap
trung khé twong dong v6i nudce thaim qua nén.

Hinh 4a minh hoa ty s6 ion Na'/CI' ctia céc
mau. Na'/CI' > 1 vé6i tat ca cac mau, cho thdy

Na“ ¢6 thé duogc sinh ra tir phong hoéa khoang
silicate. Ty s& ndng d6 (mmolL) (Ca*™ +
Mg*)/HCO;™ < 0,5 duoc thé hién nhu hinh 4b,
cho thdy qua trinh trao dbi ion giira Ca va/hodc
Mg trong nudc véi Na va/hodc K trong dat da co
thé 14 nguyén nhan dan dén sy suy giam ion Ca**
va Mg so voi ion HCOs™ (Hussin, 2016). Ty sb
Na'/CI' va (Ca*" + Mg”")/HCO; cua hai diém
thim tap trung nam trong khoang nudc thim qua
nén. Nudc thim qua than cho thdy su suy giam
ion Ca®* va Mg®" nhiéu nhat trong cic mau.
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Hinh 4. Biéu do Na"/CI, (Ca® +Mg’")/HCO5 ciia cdc mau nude.

4.2. Két qua thanh phan déng vi bén

D6 thi twong quan 3D — §'°0 cua cac miu
dugc thé hién trong hinh 5 cung véi Puong
nudc mua (RL) va Buong nude khi tugng toan
cau - GMWL. D6 thi 1a cong cu hitu ich cho
phép hiéu 16 cac qua trinh thiy vin lién quan
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trong luu vuc nhu héa hoi, ngung tu, twong tac
nudc - da va sy hoa tron cua cac nguén nudc
khac nhau. Phuong trinh GMWL biéu dién twong
quan dong vi bén clia nude mua trung binh trén
toan cdu va duoc dua ra boi Craig (1961): 8D =
85'%0 + 10 (%o). Mbi quan hé giita 8D va §'°0

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 65 (6/2019)



ctia RL dugc biéu dién theo phwong trinh: 8D =
7.665"°0 + 10.82 (%0). PO dbc cua RL nhod hon
do6 dbc cia GMWL (7.66 < 8) va hé sb chin

trong khoang 10% cho thay nuéc mua da trai qua
qua trinh bay hoi trong diéu kién do am dudi
85% trude khi bd cap vao luu vue (Istvan, 2005).

-35 RL -
8D = 7.65065%0 +10.82

R?=0.9808

ONH

8D (%o)

BGK
O RNT
ORCC

5120 (%)

RL
8D = 7.65965'°0 +10.82
-90 R?=0.9808

8D (%0)
8

DDA

ADD

-22 -20 -18 -16 -14 -12 -10 -8 -6
5150 (%)

Hinh 5. Twong quan 6D — 6"°O ciia cdc méau nude trong khu vuee nghién ciru.

Nudc piezometer than va nén va nudc hd
nam doc theo RL va GMWL cho thidy ngudn
gdc chu yéu tir nude khi tuong (hinh 5) it chiu
anh huong bay hoi, do su thay thé lién tuc nuéc
hé boi dong chay vao (nudc ngdm/nude mua dia
phuong) va dong chay ra (Lesleigh, 2016).

Nude giéng giam ap va nuéc tir hai diém

thim tap trung nam vé bén trai GMWL véi §'°0
suy giam trong khi 8D thay ddi khong dang ké
(hinh 5), co thé 1a két qua cua sy can bang '*O
gita CO; hoa tan va nudc ¢ nhi¢t do thap,
thuong quan sat dugc trong cac tang nudc ngam
giau CO; véi thoi gian tuong tac nudc - da -
CO; dai (Pauline, 2014).
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Hinh 6. Tuwong quan Deuterium du thira (D-excess) va 0 °O cua cdc mau nuoc

Twong quan Deuterium du thira va §'°0 cta
cac mau nuéc dugc thé hién nhu hinh 6.
Deuterium du thira duge dinh nghia bing d =
8D - 85'°0 cung cap thong tin vé ngudn gdc hoi
nude (Gat, 1983). Hau hét cac mau c6 gia tri
Deuterium du thira trén 10, cho thdy ngudn gbc
hoi nudc ¢o lién quan dén sy dong gop cua hoi
nudc tai tudn hoan trén bé mat luc dia.
Deuterium du thira tai hai vi tri thAm tap trung
kha tuong dong nhau va gan véi nudc thu tai
giéng giam 4p cho thiy cac miu c6 thé c6 chung
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ngudn gbc hoi nudc. Khi 8'°0 ting Deuterium
du thira giam dan ngu ¥ sy pha lodng v&i nuée
mua anh hudng khong nhé dén thanh phan nuée
trong khu vuc (Obed, 2016).

P thi twong quan gitta 3'°0 va do din,
HCO; cua cac miu nude duge biéu dién nhu
hinh 7. Do dan va néng d6 HCOs™ ting dan
theo thi ty Nuéc hd (NH) > Nudc thim qua
than (PPA)> Thim c6 cat (RCC) > Thim
nuéc trong (RNT) > Nude giéng giam ap
(W) ma khong co su thay doi nhiéu vé §'°0,
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cho thdy qua qua trinh khoang hoa ting dan
tr nude hd dén nude thu tai cac giéng giam
ap (Obed, 2016). Do khoang hoa cua RCC

gan v6i nudc thAm qua than dap, trong khi
dd khodng hoéa cua RNT gan véi nudc tham
qua nén.
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Hinh 7. D6 thi dé dan (EC) vs 6"%0 va do thi 6'°0 vs HCOy™ cia cdac méu nude

4.3. Nhin xét vé ché d thim cia dap

Dic trung vé thanh phan ion va dong vi bén
clia cac miu nudc cung cap thong tin co ban
nhat vé ché do tham cua dap. Nudc hd duoc
bd cap tir nuéc mua trong didu kién do am
dudi 85%, it chiu dnh hudng bdi bay hoi do sy
thay thé lién tuc nudc hd bai dong chay vao
(nuéc ngam/nudéc mua dia phuong) va dong
chay ra. Dya trén chénh ap thuy luc, nude hd
thaim qua than dap, hoa tan cic thanh phan
khoang. Bén canh d6, qua trinh trao dbdi ion 1a
nguyén nhan chinh din din sy suy giam ndng
do (Ca** + Mg®) so voi (Na" + K') trong
nudec thim qua than dap. Nudc nén dap
(piezometer nén va giéng giam ap) dugc bd
cap tir nudc hd, nudc ngam dia phuong véi
qua trinh hoa tan khoang chiém wu thé. Két
qua phan tich dong vi bén cho thy nuéc thim
qua nén tai cic giéng giam ap dic trung cho
nude ngam giau CO, véi thoi gian twong tac
nude — da — CO, dai. PO khoang hoa ting dan
tlr nuGe hd - nude thaim qua than — nude thim
qua nén. Mit khac, tai mat cit MC3 va mat cat
MC4, piezometer thin PD2A thé hién thanh
phan ion nhu nuéc thim qua nén va
piezometer nén PD5 thé hién thanh phan ion
nhu nudc thim qua than, ngu y co thé c6 su
lién thong thiry lyc giita than dap va nén dap
nhu minh hoa ¢ hinh 8.

114

l Nur &€ mura

NN

(

[‘ Nudre ngim

Hinh 8. Minh hoa co ché tham qua ddp tai
mdt cat thir 3 tinh twr cira xd

Két qua phan tich ion va dong vi bén két hop
voi quan tric thuy lyc cho thdy ngudn gbc cia
diém thim nudc trong c6 thé tir nude thim qua
nén chiu anh hudng boi nudc ngdm dia phuong.
Bén canh do, ty s6 ion, phan loai nudc, thanh
phin ddng vi cia diém thim cat rat trong dong
voi nu:('yc thim qua nén, tuy nhién, d6 khoang
hoa 1a1 gan voi nudc thAim qua than dap, ngu ¥
nguon gbc nude co thé tir sy hoa tron ciia nudc
thim qua than va nén.

5. KET LUAN

Thanh phan dong vi bén Deuterium va
Oxygen-18 cung voi cac chi tiéu vat ly, hoa
hoc dugc ung dung dé xac dinh dic trung cua
nude thAim qua dap dat DN, tir d6 dua ra thong
tin co ban nhat vé ché d6 tham cua dap. Poi
twong phan tich gdm cac mau nudc hd, nude
thAm qua than/nén dap va hai vi tri tham tap
trung tai ha luu dap. Két qua cho thiy nudc hd
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co nguén géc khi tugng, it chiu anh hudng bdi
bay hoi. Nude tir ho thim qua than dap bi chi
phéi boi qua trinh hoa tan khoang va trao d6i
ion. NuGe nén dap duoc bd cap tur nudc ho va
nude ngam dia phuong gidu CO,. Do khoang
hoéa ting dan tir nude hd - nude thim qua than
— nuéc thAm qua nén. Mit khac, tai mat cét
MC3 va mit cit MC4, piezometer than DPD2A
thé hién thanh phin ion nhu nudc thim qua
nén va piezometer nén PD5 thé hién thanh
phan ion nhu nuéc thim qua than, ngu y cé
thé c6 sy lién thong thay lyc giita than dap va
nén dap. Két qua phan tich ion va dong vi bén

két hop voi quan tric thuy lyc cho thay
ngudn gbc cua diém tham nude trong cd thé
tr nuéc thAim qua nén chiu anh huong boi
nudc ngdm dia phuong va diém thim co cat
c6 thé xuét phat tir sy hoa tron cua nudc
thdm qua than va nén.
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TAI LIEU THAM KHAO

JR. Gat, R.E. Gonfiantini (1981), “Stable Isotope Hydrology: Deuterium and Oxygen-18 in the
Water Cycle”, IAEA Technical Report Series #210.

W.G. Mook (2001), “Environmental isotopes in the hydrological cycle, principles and
applications”, International Atomic Energy Agency (IAEA) and United Nations Educational,
Scientifc and Cultural Organization (UNESCO).

M. Gomaah, T. Meixner, E.A. Korany, H. Garamoon, M.A. Gomaa (2016), “Identifying the sources
and geochemical evolution of groundwater using stable isotopes and hydrogeochemistry in the
Quaternary aquifer in the area between Ismailia and el Kassara canals, Northeastern Egypt”,
Arab J Geosci, 9(6), pp. 437.

J.T. Lynn, M.C. Dianna, A.P. Jaime (2005), “Physical and Hydrochemical Evidence of Lake
Leakage near Jim Woodruff Lock and Dam and of Ground-Water Inflow to Lake Seminole, and
an Assessment of Karst Features in and near the Lake, Southwestern Georgia and Northwestern
Florida”, Scientific Investigations Report 2005-5084 (USGS).

C. P. Kumar (2013), “Hydrological Studies Using Isotopes”, International Journal of Innovative
Research & Development, 2(13), pp.8-15.

N. H. Hussin, I. Yusoff (2016), “Multivariate statistical analysis for identifying water quality and
hydrogeochemical evolution of shallow groundwater in Quaternary deposits in the Lower
Kelantan River Basin, Malaysian Peninsula”, Springer, 75(14), pp.1081.

F. Istvan, (2005), “Processes behind the isotopic water line: water cycle and climate”, Studia
universitatis bases-bolyai, Physica.

A. Lesleigh, B. Max, A.B. John, A.S. Byron, P.F. Bruce, A.B. Mark, (2016), “Lake oxygen isotopes as
recorders of North American Rocky Mountain hydroclimate: Holocene patterns and variability at
multi-decadal to millennial time scales”, Global and Planetary Change, 137, pp.131-148.

H. Pauline, L. Julie, N. Philippe, L. Vincent, (2014), “CO’ intrusion in freshwater aquifers: Review
of geochemical tracers and monitoring tools, classical uses and innovative approaches”,
Applied Geochemistry, 46, pp.95 — 108.

JR. Gat, (1983), “Palaeoclimates and Palaeowaters: A Collection of Environmental Isotope
Studies: Proceedings of an Advisory Group Meeting on the Variations of the Isotopic
Composition of Precipitation and of Groundwater During the Quaternary as a Consequence of
Climatic Changes”, IAEA.

KHOA HOC KY THUAT THUY LQ1 VA MOI TRUONG - SO 65 (6/2019) 115



F.F. Obed, M.Y. Sandow, P.C. Larry, B.Y. Gerald, (2016), “Evaluating groundwater recharge
processes using stable isotope signatures-the Nabogo catchment of the White Volta, Ghana”,
Arab J Geosci, 9(4), pp.1 - 15.

Abstract:
ASSESSMENT OF THE CHARACTERISTICS OF SEEPAGE WATER THROUGH
EARTH DAM BASED ON HYDROCHEMICAL AND STABLE ISOTOPE METHOD

The dam is a construction built to prevent water for hydropower/irrigation reservoirs. Water from
the reservoir seeps through the dam body/foundation will give information about seepage flow.
Understanding the characteristics of seepage flow through physical, chemical indicators helps to
give the most basic visualization of the permeability regime, thereby helping 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 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, pH, TDS, ionic components, stable
isotopes. The results showed that 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 CO2 - rich groundwater. In addition, the results 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.
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