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Tém tit:

Bai bao trinh bay két qua xac dinh tudi ctia nwée dwéi dit ting Pleistocen khu vire phia nam Ha Ngi dé 1am sang to
moi quan hé thiiy lwe gitra nwéc mua, nwéc song Hong va nuéc trong ting Pleistocen trén khu vure nghién ciru. Pong
thoi, thoi gian lwu trung binh (tudi) ciia nwéc trong tang Pleistocen trong mdt s6 16 khoan viing ria phia nam Ha Noi
ciing dwoe xac dinh bing phwong phép cacbon-14 dé tim hiéu huéng dong chiy ciia nwée duéi dit tang Pleistocen
trong diéu kién khai thac hién tai.

Két qua vé thanh phén ddng vi ciia 3 loai nwéc 13 nwde mwa, nwée song va nwée dwéi dit cho thiy, cac giéng khoan
¢ khoang cach dén 1 km doc bo song Hong nhin dwoc hon 90% nwdéc sdng bd cAp va cang vao siu trung tim, phin
déng gop ciia nwéc sdng cang giam. SO liéu vé ty s6 dong vi bén va tudi tir 20 nghin dén hon 45 nghin nim cia nuéc
trong cac 16 khoan P44a, P25a, P28a, P61a cho thiy nuéc song Hong khong c6 déng gép vao trir lwgng nuwéc trong
cac 16 khoan trén ma nwéc trong tang Pleistocen ¢ diy dwoec ldy tir ting chira nwéc va bd cép tir xa, tir ria phia tiy
ciia thanh phd. Két qua wée tinh mirc déng gop ciia nuée song Hong cho nwée dwdi dit ting Pleistocen theo thanh
phén ddng vi 1a kha phu hop véi cac két qua tinh bing cac phwong phap thwe nghiém khac.

Tir khéa: Ky thuit dong vi, sw bd cip tir nwée song Hong cho ting chira nwéc Pleistocen.

Chi sé phdn logi: 1.5

tu hodc hoa 1y nhu trao d6i dong vi gitra cac pha (pha nudc

Dat van de , , :
va pha ran cua cac khoang chat trong dia tang) [3, 4].

Mbi quan h¢ giita nuéc mat (bao gdm nudc song, nudc
ho) va nudc dudi dét trong cac tang chira nude 1a mot trong
nhing van d& quan trong cta chu trinh thuy van can duoc
nghién ctru 1am rd dé cung cip co so khoa hoc cho cong tac
bao v¢, khai thac sir dung hop 1y tai nguyén nudce, dic biét
1a str dung, quan 1y tong hop nude mit - nude dudi dat [1,
2]. Mot sé phuong phap nghién ctru xac dinh mbi quan hé
thuy lyc gitta nudc mat va nudc dudi dét da dugc ap dung,
bao gdm ca truyén théng va hién dai. Phuong phap nghién
clru theo: cdu triic dia chét - dia chat thuy van, sb liéu hit
nude thi nghiém, quan tric dong thai nudc dudi dat 1a cac
phuong phap truyén thong. M6 hinh hoa dua trén cac thong
s6 dia chét, dia chit thuy vin va ky thuat thay vin ddng vi
dwa trén thanh phan ddng vi cua nuéc ciing nhu dinh tudi
nude dudi dat bang cac phuong phép thich hop dugc cho 1a

Bai bao nay 1a cong trinh thyc nghiém ap dung k¥ thuat
ddng vi dé xac dinh mdi quan hé thay lyc giita nudc song
Hong va nudc dudi dat nham danh gia mirc dong gop cia
nude séong cho nude tang chira nude Pleistocen tai dién tich
phia nam song Hong, thanh phd Ha Noi.

Noi dung nghién ciiu

Dién tich nghién ciru 14 dia ban phia nam thanh phé Ha
Noi va 12 giéng quan trécphén b6 trén ba tuyén vuéng goc
voi song Hong (hinh 1). Cac 15 khoan lwa chon cho nghlen
ctru déu thugc mang ludi quan trac dong thai nudc dudi dat
ctia thanh phd Ha Noi va qudc gia. Cac 16 khoan dugc sir
dung trong nghién ctru dugc lwa chon theo ba tuyén hudng
vudng goc véi dong chay cua song Hong va déu co chiéu

cac phuong phap hién dai.

K¥ thuat dong vi xac dinh mdi quan hé thuy lyc nude
mit - nude dudi dat dua trén hiéu ung phan tach déng vi cia
nude do tac dong ciia cac yéu t6 vat Iy nhu bay hoi, ngung
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sau nghién ctru ¢ ting Pleistocen d}rc'ri (ap))- Tuyén I-I’ gém
cac 10 khoan tir P44a qua Q63 dén P8la (hinh 2a); tuyén
II-1I" gdm c4c 16 khoan P25a qua P12a, P14, P34a dén P26a
(hinh 2b) va tuyén III-III” gdm céc 16 khoan tir P28a qua
P61a, P2a, Pla, P86a (hinh 2c).
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Abstract:

This article presents the results of determining the age
of groundwater in the Pleistocene aquifer in the south
of Hanoi to clarify the hydraulic relationship among
rainwater, Red River water, and groundwater in the
study area. At the same time, the average age of water
in the Pleistocene aquifer in some boreholes in the south
of Hanoi was also determined by the carbon-14 method
to determine the flow direction of groundwater in the
Pleistocene aquifer at current time.

The result of isotopic composition of three types of water,
including rainwater, river water, and groundwater
showed that the abstraction wells at distances up to 1 km
along the Red River received more than 90% river water
recharge. The contribution of river water decreased
when going deeper to the center of the aquifer. Data
on the stable isotope ratios and age from 20 thousand
to over 45 thousand years of water in drill holes P44a,
P25a, P28a, and P61a showed that the Red River water
did not contribute to water reserves in the above holes.
Water in the Pleistocene here is taken from the storage
and recharge from distance, from the western edge of the
city. The results of estimating the recharge of Red River
water to the Pleistocene under the isotope composition
were quite consistent with the results calculated using
other experimental methods.

Keywords: isotope method, recharge of Red River water
to the Pleistocene aquifer.
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Lép chira nude 16 héng trérr} tich Pleistocen trén (qp,) c6
dién tich phan bo hau khap Pong bang song Hong. Thanh
phan thach hoc chu yéu 1a cat, cat pha, phan day c6 noi 1an
san sOi thudc tuéng 1ong song. Phan phia nam séng Hong,
tang c6 chiéu day thay ddi tir nho nhit 3 m dén 16n nhét 36,5
m, trung binh 12,02 m. Chiéu sau thé ndm muc nudc thay
dbi tir sat bé mat dat dén khoang 3-4 m, & mot s6 noi do anh
hudng cia viéc khai thac nude manh liét tir 16p cudi soi bén
dudi nén myc nudce cua 16p trén c6 do sau sau hon 5,14 m.
Ty luu lugng dat duge & cac 16 khoan hut nuéc thay doi tir
0,08 dén 5,35 l/m/s.
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Hinh 1. So db vi tri 12 gi€éng khoan quan tric trén khu vuc phia
nam thanh phd Ha Ndi da dugc st dung dé 1ay mau nuéc phan
tich thanh phan déng vi clia nu6c trong tang Pleistocen dudi.

Lop chira nudc Pleistocen dudi (qp,) bat dau tir Phit Nhi
- Son Tay va mé rong vé hudéng nam, dong nam bao trum
Déng béng song H@)ng. O phan ria phia tay va tay béc tiép
giap vdi céc tram tich tir Mezozoi dén Proterozoi. Thanh
ph;:in thach hoc cua 16p qp, bao gdm c6 cat san soi thudc
phan dudi cia tram tich Pleistocen trén, cudi soi san cat
hodc cat 1an dam san. Trén mat cit théng dtng (hinh 2a, b,
¢), 16p qp, nam dudi l6p cach nude Pleistocen gitra - trén
hodc nam tryc tiép dudi 16p chira nude Pleistocen trén (qp,),
c6 noi nam dudi tang chira nudc gh va ¢ ven ria c6 khi
nam ngay dudi 16p cach nudc trén cing hodc 16 trén mat
dat. Pa phan 16p chira nuéc qp, phu Ién céc tram tich c6
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Hinh 2. So d6 mat cét dia chat thiiy van theo ba tuyén 1dy mau vudng géc véi song Hong: tuyén I-I’ tir P44a qua Q63 dén P81a (a),
tuyén 11-1I tir P25a qua P12a, P14, P34a dén P26a (b); tuyén I1I-11I’ tif P28a qua P61a, P1a, P2a, P86a (c).

tudi Neogen. Dya vao dic tinh cac tang phi bén trén, tang
chtra nude qp c6 thé chia 1am 2 dai phan b co dic trung
khac nhau: dai thir nhat 1a dai trung tam chay doc theo song
Hong kéo tir Son Tay dén Nam Du. Do cau tric dia chat
va anh hudng udn khiic cua dong chay séng Hong nén dic
tinh thuy luc & hai bén bd ddi dién ludn khac nhau. Néu &
bd bén nay vang mit 16p cach nudc thi & bo bén ddi dién
s& ton tai 10p cach nude va nguoc lai, vi du nhu cip ddi
xting Q54- Q621 (Chem) cap P33-Q49 (Chuong Duong).
Con dai phan bd khac hau nhu khong c6 cac tram tich cach
nude phu trén bé mit tao thanh hé théng thuy lyc duy nhét
trong mot tang chira nuéc qp c6 méi trudng hai 16p. Dai
nay chay doc song Ddy tir 16 khoan dap bay dén 156 khoan
T16. Lop chira nudce qp, theo ddi nay co chiéu day thay doi
trong pham vi kha rong nhung cé xu huong tang dan tir tay
béc xuong dong nam va tir hai ria dong bang vao trung tam
thanh phé. O phia nam song Hong, chiéu day 16p qp, thay
doi tir 1,6 m (Q60) dén 46 m (Q54), trung binh bé day 16p
qp, la 18,4 m (hinh 2a).

Phuong phap 14y mau, phan tich thanh phan dong vi va dinh
tudi nudc dudi dat

Bang 1 trinh bay danh sach 12 vi tri 1 khoan quan trac
dat trong tang qp, thuc mang ludi quan tric nudc duoi dat
ctia thanh phd Ha Noi di dugc s dung dé lay mau nudc
nghién ciru thanh phan dong vi. Ngoai cac mau nudce dudi
dat, 3 mau nudc séong Hong dugc 1iy twong ung cho tuyén
thir nhat 1a mau SH81a, tuyén thir hai 1a SH26a va tuyén thir
ba la SH86a.
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Bang 1. Loai mAu va tea do cac vi tri Iy miu cuing véi s6 liéu do
sdu muc nudc (so véi mat dat) trong giéng va cac chi tiéu quan
tric clia nghién ciu.

. E}fol;if“ 1 o 2(:’1 :f:luéc’ Chi tiéu quan tric ”
m 0°H, %  6°0,%  Tuoi

1 Pdda - - -16,15 X X XX

2 BNI 21°02°40N  105°47'11E  -27.30 X X X

3 P8la 21°05°02N  105°48'17E  -10,90 X X X

4 SH81a nt nt - X X

5 P25a 20059°37TN  105°4747E 23,55 X X XX

6 P12a 21°00°00N  105°49’10E  -22,40 X X X

7 P34a 21°02°13N  105°50°14E  -17,50 X X X

8 P26a 21°02°30N  105°50°'14E  -14,30 X X X

9 SH26a nt nt - X X

10 P28a 20°57°03N  105°48°51E  -18,55 X X XX

11 P6la 2007°27N  105°51°00E  -25,00 X X XX

12 Pla 20057°23N  105°53°22E -15,40 X X X

13 P2a 2057°27N 1055236 E -14,20 X X X

14 P86a 2057°40N  105°53°S1E - -11,85 X X X

15 SH86a nt nt - X X

Nhiing mau danh dau xx dugc dinh tudi bang phuong phap cacbon 14,
nhiing mau chi danh dau x 1a chi dé xac dinh hoat do triti va sau do so
sanh v6i mau nudc mua hodc nuge song Hong cung thai ky trén khu vuc
dé biét nudc tré (can dai: modern) hay gia.
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Nude trong giéng khoan dugc bom rira sach loai bo hét
nuée dong trong giéng cho dén khi nhiét d6 ciia nudc bom
ra khong dbi trude khi 1dy mau. Nudc duge bom hut bang
bom chim va thiét bi do nhiét do 1a dau do pH-sensor lip
cung véi may TOA (Nhat Ban). Mau nudc dugce lay vao lo
HDPE dung tich 50 ml ¢6 hai nip dé tranh hién tugng trao
d6i dong vi deuteri va oxy-18 trong mau va trong 4m khong
khi. Bé x4c dinh hoat d¢ triti, mau nude duoc léy vao chai
HDPE dung tich 1 lit va c¢6 ndp kin tranh trao d6i dong vi
v6i am khong khi.

Trong nghién ciru ndy c6 sir dung bo s6 lidu vé duong
nude khi tugng va dudng nude song Hong doan chay qua
thanh phd Ha Noi [5]. Puong nudc khi twong khu vuc Ha
Noi c6 dang:

6°H (%o) = 8,04 60 + 12,96 (1)
va dudng nude song Hong co dang:
6°H (%0) =5,06 60 - 10,15 2)

£ 2 ~ 2 a
Ket qua va thao luan

Quan hé thuy lyc gilta nuwdc song, nwdc mwa va nwoc
dwdi dat I6p chira nuwdc Pleistocen duwdi (qp )

Bang 2 trinh bay két qua xac dinh thanh phan dong vi
bén va hoat do phong xa triti trong cic mau nude nghién ciru
cung véi tudi caa bén mau nude lay tir cac 16 khoan: P44a,
P25a, P28a va P61a tinh bang phuong phap cacbon-14.

Trén co s6 cac sd lidu cua bang 2, su phu thudc gitta
thanh phin dong vi deuteri va oxy-18 da dugc xdy dung
(hinh 3) cung véi duong nudc khi tuong va duong nudc
song Hong khu vuc Ha Noi.
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Hinh 3. Thanh phan déng vi bén clia cAc mau nuéc nghién ciu
cling véi duding nuéc khi tugng va nuéc song Hong khu vuc Ha
Noi phan anh mic dé quan hé thiy luc giila nuéc mua va nudc
song véi nudc dudi dat tang qp, khu vuc phia nam Ha Noi.

Tt hinh 3 nhan th?iy, nudc trong 4 16 khoan P44a, P25a,
P26a va P6la c6 thanh phan dong vi bén rat khac biét so
véi nude trong cac 16 khoan khac trén dién tich nghién ciru.
Thanh phan dong vi bén trong nudc 1y tir 4 16 khoan néu
trén phan bd trén mot dudng song song véi duong nude khi
tugng (duong miii tén do, hinh 3), tirc 1a mic du deuteri
thip hon so v6i mirc du deuteri trong diéu kién khi tugng
thong thuong. Muc du deuteri (d) duoc dinh nghia theo
Mook (2001) [4], Clark va Fritz (1999) [6] 1a:

d=6H_ —86"0 _

mau (3)
Trong truong hop nay gia tri mic du deuteri trung binh
ctia ca 4 mau nude trong P44a, P225a, P26a va P61a1a 0.66,

khac xa gia tri 10 trong diéu kién mua c6 can bang dong vi

Bang 2. Thanh phan déng vi bén, hoat do triti va tudi clia cic mau nudc dudi dat ting qp,dién tich phia nam thanh phd Ha Noi.

TT Ehyo':lf“ 1o 6H, % 16 6%0, % 16 H,TU +16 6°C 4C,pMC  Tudi, nim
1 P44a -40,81 0,18 4,97 0,24 - - 15,77 0,161 >45.000
2 BNI -46,98 0,11 -7,63 0,11 2,32 0,25

3 P8la 51,77 0,07 -8,02 0,14 2,48 0,16

4 SHS1a -45,33 0,25 -6,96 0,14 2,03 0,18

5 P25a -39,03 0,21 5,30 0,09 - - 11,17 0,161 >45.000
6 P12a 47,12 0,11 7,79 0,19 2,35 0,23

7 P34a -57,43 0,07 -9,01 0,18 2,42 0,26

8 P26a -47,68 0,10 7,12 0,05 2,58 0,17

9 SH26a 48,83 0,19 -7,59 0,19 2,25 0,32

10 P28a 42,33 0,07 -5,19 0,12 - - 9,35 5,307 20.560
11 P6la 47,55 0,17 -6,09 0,06 - - -11,29 3,459 25.460
12 Pla 32,11 0,39 -5,53 0,11 1,47 0,31

13 P2a -37,19 0,29 6,39 0,13 2,01 0,27

14 P86a -47,83 0,15 -7,28 0,11 1,83 0,17

15 SHS6a 4727 0,18 -7,01 0,11 1,97 0,14
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gura pha hoi nudc va pha long nudc mua. Dang diéu cua
mdi tuong quan giita cac thanh phan ddng vi bén cua nudc
dudi dat song song v6i dudng nude mua dia phuong va c6
mirc du deutri thdp hon mic mua cin bang dong vi 1a do
¢6 qua trinh bbc hoi bd sung trong cac ting chira nudc khi
nude di van dong trong khoang thoi gian dai, tirc 1a tudi ciia
nude gia. Nude c6 tudi gia trong truong hop nay duge goi 1a
nudce ¢ nhung khai niém nudc co trong truong hop nay la
khéc hon so véi khai niém nude ¢d chon vui theo dinh nghia
cua Edmunds (2001) [7] 1a nudc chon vui tu ky bang ha
mudn hodc trude d6. Do vay, nudc trong cac 16 khoan nim
sdu vé phia trung tdm thanh phd khong c6 bo cip tir song
Hong hoic bd cip truc tiép tir nude mua khu vuc qua tham
xuyén vi tudi ciia ching kha cao (theo cacbon-14 thi nude
déu gia hon 20 nghin ndm, thim chi hon 45 nghin nim nhu
nude trong 16 khoan P44a va P25a, bang 2) va trong nuée
khong con ton tai triti do chu ky ban ra ciia *H 1a ngan, chi
c6 12,3 nam.

Duya trén céc sb liéu vé ndng do ion Ca?", Mg?, pH va
HCO, trong cac mau nude lay tir cc 16 khoan P44a, P25a,
P28a va P61la (tir nguon so li¢u quan trac dong thai nudc
dudi dit do S¢ Tai nguyén va Méi truong Ha Noi thuc
hién) da tinh duoc chi sb bdo hoa (SI: Saturation Index) cua
calcite (SI ) va dolomite (Si ) trong nudc tai cac 16 khoan
néu trén. K&t qua cho thay, SI_1a 1,35; 0,93; 1,16 va 1,25,
trong khi d6 Si, 14 0,71; 0,55; 0,68 va 0,72 trong nude léy
tur cac 10 khoan tuong ting P44a, P25a, P28a va P61a. Dicu
nay chimg to ca hai khoang vét calcite va dolomite déu da
qua bio hoa trong nudc tir cac 16 khoan nghién ctru, khing
dinh dung 1 nude da co tudi gia’.

Nguoc lai so v6i 4 mau nudce 1ay tir trung tam thanh phd,
3 mau nudc lay tir 3 16 khoan sat bo song Hong 1a P81a,
P26a va P86a co thanh phan dong vi twong dong vai thanh
phin ddng vi cua nude séng Hong (hinh 4), tic 1a nudc
trong tang qp, tai cac 16 khoan nay hau nhu 100% la nudce
song. Diéu nay cling c6 thé dugc giai thich 1a bom hut khai
thac nudc cua cdc nha may nudc Cao Dinh, Yén Phu va
Nam Du di kéo nudc séng Hong tran ngdp vao cac giéng
khoan P81a (gin Cao Dinh), P26a (gan Yén Phu) va P86a
(gan Nam Du). Hoat d6 phong xa cua triti trong nudc ciing
ngang bang hoat do triti trong nudc nudc song Hong (bang
2) da khang dinh nudc trong cac 16 khoan P81a, P26a va
P86a hit tir tang qp, 1a nude song Hong.

"Cach tinh chi s6 b&o hoa (Sl) khong trinh bay cu thé & day. Ban
doc quan tam dén cach tinh Sl cla calcite va dolomite trén cc s& sd
lieu vé nédng do6 cac ion Ca, Mg, pH va bicacbont xin mai ti€p xuc
vGi cac tac gia.
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Hinh 4. Quan hé thiy lyc gitia nudc song véi nudc tang qp, tai
cac 16 khoan P81a, P26a, P86a st bo song Hong va méi quan hé
giia nuéc mua va nudc tang qp, trong P1a va P2a.

Khéc v6i nude trong 3 16 khoan P81a, P26a va P86a,
nug’wc trong tang ap, t;li 16 khoan Pla yé BZa lai c6 thanh
phan dong vi twong dong véi thanh phan dong vi cua nudce
mua. Hai 15 khoan Pla va P2a ndm ven hd diéu hoa Yén
S&, va o 1& nude mua tich ty trong hd di bd cap cho nudce
tang sau bang thAm xuyén qua day hd. Diu nay ciing c6 thé
hiéu duoc vi cac 16 khoan Pla, P2a nim gz‘in vi tri nha may
nudc Nam Du va vi vy do khai thac nuéc cia nha may ma
nugce tang qp . khong nhitng dugc don tir phia séng vao ma
ca nudc mat thAm xuyén qua day hd.

Huéng dong chdy va mién bé cép tiém ning ciia nuwéc
dwéi dit ting qp , khu viee phia nam Ha Nji

Quan tric myc nudc trong cac 16 khoan cho thay, muc
nudc trong 16 khoan P44a, P25a, P28a va P12a nam & do
sau tuong ung la -16,15 m, -23,55 m, -18,55 m va -22.4 m.
Nhu vy c6 thé thdy nudc tir cac 16 khoan P44a, P28a va
P12a chay vé 16 khoan P25a. C6 1& mic khai thac nudc cua
nha may nudc Ha Pinh trudc day da 1am hinh thanh phéu
ha thép muc nudc va do vay nudc tu cadc khu vuc xung
quanh don vé Ha Pinh. Hién nay nha méy nudc Ha Pinh da
glam cong suat khai thac, do vy c6 thé myc nuéc trong cac
giéng quan tric xung quang khu vuc nay dang duoc dan hoi
phuc. Cac nghién ctru chi tiét cho thy, ria phia tay, & do cao
khoang 200 m ciing 12 mién bd cip cho nudc dudi dit khu
vuc phia nam thanh phd Ha Noi.

Theo tuyén III-III, myc nudc trong 16p qp, ¢ céc 16
khoan P61a, Pla, P2a, P86a tuong ung la -25 m, -15,4 m,
-14,2 m va -11,85 m. C6 thé thdy nuéc song Hong chay
vao tang chira nudc Pleistocen tir P86a sang P2a, sang Pla
va vao P61a. Tuy nhién, thanh phdn ddng vi bén cta nudc
trong P1a va P2a phan anh ban chit ciia nude ¢ dy la nude
mua tham xuyén qua day hd Yén So nhu d trinh bay 6 trén.
Nudc trong Pla va P2a 1a nude can dai vi néng d0 hoat do
triti trong nudc Iy tir cac 16 khoan nay ngang bang hoat do
triti trong nudc mua khu vue Ha Ndi, trong khoang 2-3 TU
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[5], trong khi d6 nudc trong P61a 1a nude ¢d. Tir cac két qua
quan tric thu nhan dugc cho phép két luan 1a khai thac nude
tir nha may nudc Nam Du di cubén nudc song Hong tran
vao tang qp, tai vi tri P86a nhung khong thé di su vao phia
trung tdm. Mat khac, khai thac nudc tir nha may nudc Phap
Vian da kéo nude hd Yén S¢ thim xuyén xudng ting chia
nudce va ciing kéo nudc tir hudng tdy qua P28a dén P61a va
do vay tudi ciia nudc trong P28a (20.560 nam, bang 2) tré
hon nudc trong P61a (25.460 nam, bang 2).

Céc két qua nghién ciru vé vai tro ctia song Hong ddi voi
tai nguyén nudc dudi dat khu vuc thanh phd Ha Noi cua cac
nha dia chét thuy van khac cho thay: theo Nguyén Vin Dan
va Tdng Ngoc Thanh (2000) [8], d6i voi nha may nude Cao
Dinh ¢6 8 15 khoan phan b doc bd song Hong c6 thé khai
thac dwoc tir 6.000 m3/ngay dém dén 8.000 m*/ngay dém,
tham chi 1én dén 20.000 m*/ngay dém néu khoang cach tir
cac 16 khoan dén mép nude song twong tng 1a 400 m, 200
m va sat mép nudc song. Luu lugng khai thac néu trén 1a
tuong ng vai ty 1& nude do song Hong cung cip 1a 68, 80
va 90% khi giéng khai thac dat cach mép nudc séng tuong
ung 1a 400 m, 200 m va sat mép nude. Tuy nhién do6 la vao
thoi diém nam 2000, dén nay da gan 20 nim nha may nudc
Céo Pinh di vao hoat dong, myc nude trong cac giéng khai
théc da ha thap déng ké, do ¢6 mirc xAm nhép nudc tir song
Hong vao cac giéng khai thac di ting hon nhiéu va c6 1&
hién nay tang chira nuéc & khoang cach 200 m cach mép
nudce da 1a 100% nudce song.

Bing k¥ thuat dong vi khi do dong vi bén, do hoat d¢
phong xa cua triti va cacbon-14 trong DIC (Dissolved
Inorganic Carbon - Cac hop chét cacbon vé co tan trong
nuée: CO,, HCO, va CO,¥) trong 12 mau nude dudi dat lay
tr 16p chira nuéce qp, va 3 méu nudc song Héng, cac tac gié
cua cong trinh da nhan thay nudc trong cac 10 khoan nam
cach xa bo séng, gan trung tim thanh phd khong c6 quan
hé thuy luc voi nude song Hong. Nude ¢ dy co tudi gia,
tham chi gia hon 45.000 ndm 1a gidi han do cta phép dinh
tudi béng cacbon-14. Nguoc lai, nu6e & cac 16 khoan g'?m
ria song (P81a, P26a, P86a) hau nhu 100% la nudc song, 1a
nude can dai voi hoat do triti trong nudc ngang béng murc
hoat d9 cua nudc mua khu vuc Ha Noi va nude song Héng.
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Nude dudi dat trong 16p qp, khu vuc phia nam Ha N¢i ngoai
ngudn bo cap tir nudc mua con duge bo cap tur ria phia tay
ctia thanh ph.

Két qua vé thanh phan ddng vi ctia 3 loai nude 1a nude
mua, nude song va nude dudi dét cho thy, cac giéng khoan
& khoang cach dén 1 km doc bd song Hong nhan dugc hon
90% nude séng bd cap va cang vao siu trung tim phan dong
gop ciia nude séng cang giam. SO lidu vé ty sb dong vi bén
va tudi tir 20 nghin dén hon 45 nghin nim cua nudc trong
cac 16 khoan P44a, P25a, P28a, P61a cho théy nudc song
Hong khong co dong gop vao trir lugng nudce trong cac 16
khoan trén ma nudc trong tang Pleistocen & day duoc lay
tir ting chtra nude va bd cp tir xa, tir ria phia tiy cua thanh
phé. Két qua wdc tinh mic dong gbp cua nude song Hong
cho nu6e dudi dat ting Pleistocen theo thanh phan dong vi
1a kha phu hop véi cac két qua tinh bang cac phuong phap
thue nghiém khéc.
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