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1. Mé dau

Ving cét ven bién Quang Binh niam trong mién
ddng bang chiu tac dong boi nhiéu yéu td ty nhién
khic nghiét nhu nén nhiét cao, bdo, 15¢, cat bay,
cat chay, tham thyc vat kém phat trién,... tao nén
mdt don vi lanh thd dia 1y ndi bat trong téng thé
dai ven bién mién Trung.

Véi dién ty nhién khoang 1.100km’ phan b
trai dai tr bic vao nam trén 4 don vi hanh chinh
cép huyén 1a Quang Trach, B6 Trach, Quang Ninh,
Lé Thay va thanh phé DPdng Hoi. Phan 16n dién
tich dit cat phan bd thanh dang dai song song theo
bo bién, hep vé& chidu ngang, bé mit dia hinh
khong bang phing, dic trung nhit 13 dang dun cat
ven bién chiém 30% dién tich ciia viing va bj chia
cit boi cac ctra song ven bién thudc luu vuc sdng
Roon, song Gianh, song Ly Hoa, song Dinh va
song Nhat L¢ (hinh 1) [7-9].

Ving nghién ctru tuy it lgi thé vé tai nguyén
thién nhién, nhung nudc nhat dudi dat duge xem
nhu mot ngudn tai nguyén dic bit, c6 vai trd quan
trong trong phat trién kinh t& - xi hoi cua dia
phuong. Két qua diéu tra, danh gia vé ngudn nudc
n6i chung tai khu vyc chwa nhiéu, trong d6 mic do
tim kiém, thim do nudc dudi dat (NDD) chi méi
dugc thuc hién 6 nhitng pham vi hep va phén tan
v6i mure d6 chi tiét khac nhau, nguén thong tin, s6
liéu v& cac don vi chita NDP trong khu vuc con
nhiéu han ché.

Viéc khai thac va su dung NDD cta nhan dan
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trong ving con mang tinh ty phat, thiéu sy quy
hoach, quan 1y cu thé va chua c¢6 cac giai phap bao
v¢ thich hop, nén da xay ra cac hién tuong suy
thoai nguén nudc béi sy xAm nhap mén, nhiém ban
va thét thoat, nhidu noi dd co ddu hi¢u thiéu hut
ngudn nude cip, nhét 13 vao mua kho han.

Nhim g0p phin giai quyét nhirng vin dé cép
thiét néu trén, viéc xac dinh rd diéu kién phan bd
va sy hinh thanh tr&r lugng NDD s¢€ gop phan dinh
hudng khai thac sir dung hop ly tai nguyén nudc
trong khu vuc.

2. Pic diém phan b6 nwée dwéi dit ving cat
ven bién Quang Binh

2.1. Tang chira nwéc 16 héng trong cdc tram tich
Holocen

Téng chira nuéc gh phan bd chu yéu doc theo
cac bo song phia ha luu giap véi bién (16p chira
nude aQ,’) va dang dai song song véi duong bd
bién tir xd Quang Pong - Quang Trach dén cira
Nhat Lé va lién tuc tir Bao Ninh dén Quang Tri
(16p chira nuée mvQ,’, amQ,%). Céc trim tich bién
(mQ,%) ¢ dién phan bd trén 27km* ¢ trung tim
dong bang Quang Trach.

Bé day cuia cac tang chira nudc trung binh tir 5
dén 15m, tai khu vuc Quang Trach 1a 13m, 16n
nhit dat 48m (LKQT.08) (hink 2), ving Pong Héi
¢6 chiéu day 1a 9,71m. Riéng phan phia nam, tir
song Nhat Lé dén Lé Thuy chiéu day ting gh tir 20
dén 30m.
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Nuac trong ting qh 16p trén (an , mvQ,’,
mQ,?) ton tai trong dét cat 1a chi yéu, thudc loai
khong ap, do déc thuy luc dao dong trong khoang
0,005 - 0,01, c6 lién hé thuy luc tryc tiép vO1 nudc
bién va c6 hinh thé dang thiu kinh. Lép duéi
(amQ,?) ¢ thanh phan thach hoc 1a sét, sét pha, doi
chd c6 14n san laterit. Dién phan bd kha rong, phan
ven bién né bi phu béi cac trim tich mvQ,’, mirc
d6 chira nu6e kém. Chidu day thay ddi tir 1 dén 5m
(B4o céo thuyét minh Ban dd nudc du6i dat tinh
Quang Binh, 1997).

Ngudn hinh thanh NDD chu yéu tir nuée mua,
mién cdp va dién phan bd cua tdng chtra nudc
thuong tring nhau, nudc mua ngdm truc tiép vao
ting chira nudc ting qh hodc phan 16 cia ting qp
sau d6 bd sung cho céc ting phia dudi va lan can.
V& mua mwa NDD c6 thé xuét 16 va chay tran trén
bé mat dét tao nén cac dong tam thoi c¢6 luu lugng
nuéc tir 0,1 dén 5,4 Us.

Thanh phin hoa hoc chu yéu cua nuée la
bicarbonat - clorua natri (nudc nhat), clorua -
bicarbonat natri (nu(’rc lg) va clorua natri (nudc
man). Ngoal su nhiém min Vung glap bién va ctra
song ven bién, nudc trong tang qh d& bi nhiém ban
b6i cac chét thai trén bé mat (Bao cdo thuyét minh
Ban db nude dudi dt tinh Quang Binh, 1997).

2.2. Tang chiva nwéc 16 héng trong cdc tram tich
Pleistocen

Téng chia nudc qp trung voi thé dia chit
Pleistocen (amQ)), di€n phan bé rong tao thanh dai
kéo dai doc dong bang ven bién Quang Binh. Phan

I6n dién tich clia ting qp bi phii bdi tng gh, ching
chilora o phla tay Dong Hoi va trén dién hep ven
ving chuyén tiép gitta ddi nui va dong bang khu
vuc huyén Quang Trach.

Thanh phﬁn thach hoc g@)m cd cat mau xam
tra’ing, sét 1an san soi, phﬁn 16 thuong bi phong hda
[6]. Nudce trong phan dién tich bi phi béi cac thanh
tao dia chét khac doi noi c6 4p lyc yéu. Tang qp
thuong c6 dang hinh ném, mong vé phia lyc dia
va day lén vé phia bién. Chiéu day trung binh
khoang 20m.

NDD trong tang qp phia giap bién (phia dong)
bi nhiém man véi tong chit ran hoa tan TDS: 1,0 -
5,5g/l. Phan con lai (phia tdy), do mot phan dién
tich 10 ra, truc tiép dugc bd cap cua nuéc mua va
mot phan tlep xuc voi cac don vi chra nudc nhat
khac nén NDD c6 ham lugng TDS<1,0g/l (B4o cao
thuyét minh Ban dd nudc dudi dit tinh Quang
Binh, 1997).

Ving bi phu, thanh phin dat da thuong gap la
sét, sét pha mau xam tring, xam nau, do, vang
loang 16 ¢6 14n san laterit mau den, c¢6 noi gip sét
rit déo min. Tuy nhién, & ving 1§ ven ria cac day
nui, thanh phéan thach hoc chii yéu 14 sét, sét pha co
14n nhiéu san laterit va dim san, nhiéu noi bé mat
bi phong hoa dudi da hoa thanh da ong rt ctng
chic. Nudc co thanh phin da dang: clorua natri
calci, clorua bicarbonat natri calci, bicarbonat
clorua natri calci.

Céc thong s6 cua ting chira nude 16 hong trong
tram tich B¢ td vung cat ven bién Quang Binh
duogc thé hién trén bang 1.

Bang 1. Cac théng sé Dia chat thay van viing cat ven bién Quang Binh [2, 7-9]

Thudc Tang chiva Lép chira m(m) Hy(m) u k a Q F
Ivu vire séng nwéc nwéc (m/ngay) (M Ingay) (I/s) (km?)
ah mvQ,” 55 1,5 0,11 6,35 498 2,50 14.6
Roodn amQ;? 53 1,5 0,02 7,8 275 2,06 83.5
Qp amQy 13,0 1,5 0,13 5,42 440 1,10 76.2
. mvQ,® 11,2 1,8 0,14 6,53 1048 4,20 30.8
Gianh an amQ,? 18,9 18 0,16 5,81 686 5,50 192.8
Qh amQq 7,0 1,6 0,07 2,75 275 1,80 1711

ah mvQ,® 10,0 21 0,11 6,88 982 4,70 8.6
Ly Hoa amQ,? 9,7 21 0,07 3.4 235 3,10 68.7
Qp amQ, 5,0 1,5 0,07 2,32 165 1,80 107.4
ah mvQ,® 11,4 1,2 0,14 7,67 626 6,50 23.8
Dinh amQ;? 26,4 1,2 0,02 0,5 660 0,10 41.4
Qp amQy 28,0 1,4 0,07 2,75 1.100 0,40 79.0
ah mvQ,® 13,2 1,2 0,14 7,67 1.448 4,50 242.5
Nhat Lé amQ,? 18,1 1,2 0,02 0,5 451 2,10 560.0
Qp amQq 16,5 1,4 0,07 2,75 648 1,90 555.1
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3. Cac ngudn hinh thanh trir lwong nuée duéi
dat ving cat ven bién Quéng Binh

3.1. Trir lwong dong tw nhién

Tr lugng dong ty nhién 1 lugng nudc luu
thong trong ting chira nude do cd ngu@)n cung cip
va ngu@)n thoat. Sy hinh thanh tr&r lugng dong tu
nhién trong cac thanh tao chta nudc B¢ tir viung
cat ven bién chu yéu do co ché thAm tir nuéc mua
va nudc mat qua doi thong khi dudi tac ddng cua
trong luc va ty trong cta nudc. Céac tng chira nudc
nhat thudng c6 dién phan bd tring véi mién cung
cap. Trit lwong dong tuw nhién chu yéu dwoc xéac
dinh tir ngudn cip 1a nudc mua va mot phin cua
trir luong tinh [7-9].

Bing viéc quan tric dong thai NDD tai ving
nghién ctru ¢ thé thanh 1ap mdi quan hé giita muc
nu(’rc va thoi gian du(’ri dang dd thi duong cong
gom nhiéu dinh, mdi dinh ung voi mot dot cung
cap cua nuoc mua cho NDD. Thoi ky nuée bit dau
ngdm xudng dugc biéu hién ¢ doan dudong cong di
1én va dat muirc cuc dai tai dinh, sau d6 lugng nudc
cung cip chim dut, tuong ung voi doan dudng
cong di xudng, muc nuéc ha thap dan cho dén khi
lai c6 dot cung cAp mdi. Phin suon di 1én cua dd
thi c6 thé duoc tach 1am hai phan, mot phin biéu
dién ngudn nude cii va mot phan biéu didn ngudn

A Mwc nwéc H (m)

nuoc moi ngam xudng, phan nay tang dan cho dén
trj sd cung cap cuc dai cla m01 dO’t mua [2 5]. Nhu
véy, phin nuéc mua cung cép ngim xuong c6 mot
bd phan bu vao chd muc nude ha thap AZ va mot
bd phén tao nén dinh dd thi AH, didu d6 cho thiy,
mdi dot mua s& c6 mot lugng cung cap (thtr i) tao
ra mot tri $6 dang cao muyc nudc la AH; + AZ;
tuong Ung v6i mot 16p nudc cung cAp day p(AH; +
AZ;), trong d6 p 1a hé 6 nha nudc trong luc.

Trong mot ndm c6 bao nhiéu dot mua cung cap
thi Gmg voi bay nhiéu dinh biéu d1en trén do thi.
Téng lwong nuéec mua W cung cip (n dot) cho
NDD trong mot nam s€ 1a:

W =) (AH, + AZ,) mm/nim

i=1

Xac dinh gia tri AH; dya trén phén tich biéu d6
dao dong muc NDD theo thoi gian bang viéc xac
dinh diém cuc dai trong mot dot dang muc nuéc
(diém B;) va diém cuc tiéu cua dot ha thép muc
nudce trude do trong khoang thoi gian At (diém A)).
Xéc dinh diém D; - thoi diém muc nudc ha thap
trude d6 mot khoang thoi gian At, tir D; ndi véi A;
gip BC kéo dai tai diém E;, doan CE chinh 1a AZ.
Lan luot nhu vay, ta xac dinh dugc tat ca gia tri cac
dot cung cép ctia nudc mua cho NDD (hinh 3).

Thoi gian T (ngay)

Ngudn: theo Bindeman N.N (1963)

Hinh 3. Phan tich bidu db dao dong mwc NDD [2]

Theo cau tric dia chit thay vin cua ting gh va
qp, gitra ching c6 mdi quan hé tryuc tiép, ting qp c6
ap luc yéu cho nén cé thé sir dung phwong phap
Bindeman N.N d xé4c dinh trit luwong hinh thanh
nude dudi dat cho ca hai ting chira nudc ving
nghién cuu.

Chuodi s0 liéu quan trac muc nude trong cac 10

khoan thi nghiém tai hai khu vuc huyén Quang
Trach va Quang Ninh trong thoi gian mdt ndm thuy
van (nim 2007 - 2008) tir hai 16 khoan TR1 (toa do
x/y: 106°28°32°°/17°42°38°") va TR3 (toa do x/y:
106°44°137°/17°20°23”") (hinh 4) cho thay, bién do
dao dong muc nudc trong khoang 0,3-1,9m, myuc
NDBD thay di tuyén tinh véi lwong mua trong timg
thoi ky, do vay, co thé phan chia thanh hai giai
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doan chinh hinh thanh nén trlr lugng khai thac tiém
nang NDD cua khu vuc nghién ctru. Giai doan thtr
nhét @ng véi thoi ky mua nhidu tir cudi thang VIII
dén dau thang XII va giai doan thir hai ing véi thoi
ky it mua tir nira sau thang XII dén dau thang VIII
nam sau, biéu hién rd co6 giai doan tir ngay
9/5/2008 dén ngay 4/6/2008 (ving Quang Trach)
va tir ngdy 29/04/2008 dén ngay 04/06/08 (ving
Quéang Ninh). Két qua xac dinh luong cung cip
thdm trong nam 2008 dugc trinh bay trong bdng 2.
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Twu vue dat 2.010mm [7], c6 thé thdy ring, nudc mra
¢6 thé cung cip cho NDD tir 15% (khu vic Quang
Ninh) dén 16% (khu vuc Quang Trach) so vdi tong
lugng mua ca nim (bang 2). Piéu ndy cho thiy,
lugng nudc mua bi ti€u thoat dudi dang dong chay
mit ra song, bién 14 rat 16n (trén 84%) cho nén can c6
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Hinh 4. Biéu dd xac dinh lwong cung cap ngdm cla nuwéc mua
a - vung Quang Ninh, b - viing Quang Trach

Bang 2. Bic diém cung cap ngdm cua nwé'c mwa cho nwéc dwéi dat

Hé sb cung cép ngdm

STT Vi tri quan trac bot n AH(mm)  AZ (mm) W (mm) cia nuée mua (%)
Nhan Tho - Quang Trach 1 160 40 34,0
1 Y i 0,17 16,0
(LK-TR3) 2 1.530 160 287,3
Trung Binh - Quang Ninh
2 (LK-TR1) 1 0.15 230 100 49,5 15,0
2 1.350 300 247,5

3.2. Trir lwgng khai thdc tiém ning nwéc dudi dit

Trit lugng khai thac tiém ning ciia nude dudi
dat 13 lugng nudc c6 thé khai thac dugc voi didu
kién ky thuét cho phép va chit lugng nudc dam
bao yéu cau trong sudt thoi gian khai thac, dong
thoi khong 1am nhiém ban va can kiét ting chura
nude, khong gay tac dong xdu dén moi truong
song. Cac nguon tham g1a hinh thanh trit luong
khai thac tiém nang gdm c6 trir lugng dong tur
nhién va mot phan trlt lugng tinh ty nhién, dugc
dam bao tinh can bang theo phuong trinh sau:

V.
_ ™
=0 +ta

KT

QKTTN

Trong do:
Qv (m’/ngdy) - Trir luong khai thic NDD;
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Qm (m /ngay) - Trir luong dong ty nhién, dugc
xdc dinh gan ding bang lugng tham ciia nude mua
W tir mién cung cap c6 di¢n tich F: Qn=W.F

Vi, (m’) - Trix luong tinh tu nhién, la luong
nudc nam trong cac tang chira nudc véi mot gia tri
nhét dinh, né ton tai dudi cac dang sau:

- Trtr lugng tinh trong luc (déi voi tﬁng chura
nudce khong ap): Vy = p.h.F

- Trir luong tinh dan hoéi (d6i voi tang chira
nude ¢6 ap): Vg, = w*.h.F

U - d6 nha nudc trong luc, la thé tich nudc co6
thé chay ra ty do tir mot don vi thé tich dat da bio
hoa nudc;

- d6 nha nuéc dan hoi, 1a thé tich nudc cd
thé chay ra khi giam 1 don vi ap luc c6t nudc trong
mdt don vi thé tich dat da chira nudc;



h (m) - chiéu day trung binh ting chtra nudc;
txr - Thoi gian khai thac, chon txr = 104nge‘1y;

a - Hé s6 xam pham Vé.‘O trlr lugng tinh tu
nhién (chon a = 0,3 d6i véi tang chua nude thude
vung nghién ctru).

Tong trit lugng khai thac tiém niang NDD ving
cat ven bién Quang Binh dat 1.850.000m’/ngay
dugc hinh thanh tr trr luong tinh ty nhién
68.000m3/ng2‘1y (5%) va toan bd trit lwong dong tu
nhién 1.781.000m’/ngay (95%) (bdng 3).

Bang 3. Cac thanh phan tham gia hinh thanh trir lvong nwéc dwéi dat

Tang
ra

Qv (m*ngay)

Qrrv (M°/ngay)

Thu()cAIu’u Lép ghl’ya Vi (103m3)

vire song nue nwoc Téng mua mua mua kho Téng mua mua mua kho
gh mvQ,® 8,833 12,864 9,905 2,959 13,129 10,109 3,020
Roon amQ,’ 8,851 73,572 56,650 16,921 73,837 56,855 16,983
qp amQ 128,778 67,140 51,697 15,442 71,003 54,672 16,331
h va23 48,467 27,138 20,896 6,242 28,592 22,016 6,576
Gianh q asz2 583,336 169,875 130,804 39,071 187,375 144,279 43,096
qp amQy 83,839 150,756 116,082 34,674 153,271 118,018 35,252
h va23 6,020 7,577 5,835 1,743 7,758 5,974 1,784
Ly Hoa q amQ,’ 46,695 60,531 46,609 13,922 61,932 47,688 14,244
qp amQ 37,590 94,630 72,865 21,765 95,757 73,733 22,024
h mvQ,® 38,085 20,970 16,147 4,823 22,113 17,027 5,086
Dinh q amQ,’ 21,867 36,477 28,088 8,390 37,133 28,593 8,541
qp amQy 154,840 69,607 53,597 16,010 74,252 57,174 17,078
h va23 448,819 200,312 154,240 46,072 213,776 164,608 49,169
Nhat Lé q asz2 166,513 399,147 307,344 91,804 404,143 360,855 107,788
qp amQ 518,018 390,711 300,847 89,864 406,251 367,877 109,885
Téng 2.262,000 1.781,000 1.371,000 409,700 1.850,000 1.250,000 425,000

Do ché d6 mwa ving nghién ctru cé tinh phan
d61 theo mua, vao mua mua nhiéu luong nuéde
chiém trén 77% tbng lugng mua ca nam [6, 7, 9],
cho nén luong nudce cung cép cho cac ting chira
nudce cling c6 sy phan hda tuong déng, luu luong
NDBD vao muia mua nhidu dat 1.425.000m’*/ngay va
muia khd 425.000m’/ngay. Day 1a mot trong nhirng
co so dé 1ap ké hoach khai thac, st dung hop 1y
NDBD theo thoi gian trong ndm.

Ngoai cac tdng chira nude thude trdm tich Dé
to, trong vung con c6 mot s6 thanh tao tudi
Neogen, Carbon, Permi. Trong do, tﬁng Neogen
(Ng) phan bd & phia bic thanh phd Ddng Héi co
trir lvong khai thac tiém ning dat 44.100m’/ngay
(Béo céo két qua tim kiém nu6c dudi dat ving
Quang Trach - Quang Binh, 1995). Nudc trong hé
tﬁng ndy duoc cung cip béi nudc mua va thim
xuyén tr cac tﬁng qgh, gp 1a dbi tugng dang dugc
khai thac, st dung cép nudc sinh hoat va néng
nghiép cua dia phuong [6, 8, 9].

4. Két luan
NDD trong trim tich Pé tir ving cat ven bién
Quang Binh phan bo trung véi cac thanh tao dia

chat v6i hai tﬁng chtta nudc chinh 1a Holocen (gh)
va Pleistocen (qp). Tang gh phan bd chu yéu doc

theo cac bo sdng phia ha luu gidp véi bién (16p chira
nuée aQ,’) va dang dai song song v6i dudng b bién
(16p chtra nuée mvQ,’, amQ,%). Bé day cia cac téng
chira nudce trung binh tir 5 dén 15m, tai khu vuc
Quang Trach 1a 13m, 16n nhét dat 48m, ving Déng
H6i ¢6 chiéu day 1a 9,71m. Phan phia nam tir song
Nhat Lé dén Lé Thiy chiéu day tang gh dat tir 20
dén 30m.

Nuédc trong tﬁng gh 16p trén (aQ,’, mvQ,’,
szz) thugc loai khong ap, c6 lién hé thuy luc truc
tiép voi nude bién va co hinh thé dang thau kinh.
Lop dudi ciia hé ting amQ,” c6 thanh phan thach
hoc chu yéu Ia sét, sét pha, dién phan bd kha rong,
phan ven bién no6 bi phu boi cac trAm tich mvQ,’,
mirc d6 chira nude kém. Chiéu day thay doi tir 1
dén 5m.

Ngudn hinh thanh NDD chua yéu tir nwéc mua
v6i hé s6 cung cap ngim dat 15 - 16%. Tong trit
lwong khai thac tiém ning NDP ving cat ven bién
Quang Binh dat 1.850.000m’/ngay, duoc hinh
thanh tor trit lugng tinh tu nhién 68.000m3/ng2‘1y
(5%) va toan bo trir luong ddng tu nhién
1.781.000m3/ng2‘1y (95%). NDb c6 sy phan hoa
theo hai mua trong nam, 77% trtr lugng dugc hinh
thanh trong mua mua.
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SUMMARY

Distribution characteristic and reserve formation of groundwater
in the sandy coastal area of Quang Binh Province

The Quang Binh Province has the natural coastal sandy area of about 1,100km?, distributing in narrow strips that
stretched along the coast. There are dense population and economic and cultural centers of Quang Binh province. The
area is also prone to severe natural impacts and disadvantage in natural resources. Fresh underground water source is
significant resource and plays an important role for socio-economic development of local areas. It is necessary to study
comprehensively the formation and effective exploitation of groundwater in the study area.

Distribution of groundwater in the Quaternary sediments in the sandy coastal area of Quang Binh coincides with
geological formations of Holocene (gh) and Pleistocene aquifer (gp). The gh aquifer distributes mainly along estuary and
adjacent sea areas under aluvial and aluvial-marine and ventifact-marine sediment (aQ’, amQ,"2, mvQ,®). The gp
aquifer distributes in depressions on the ground under aluvial-marine (amQ). The average depth of aquifers from 5 to 25m,
in Quang Trach area is 13m, maximum is 48m, in Dong Hoi area is 9,71m. Especially, in the south of Quang Binh province,
from Nhat Le river to Le Thuy, gh aquifer depth is from 20 to 30m.

Groundwater is mainly originated from rain water with supply-permeability coefficient of 15-16%. Potential exploiting
reserve of groundwater in Quang Binh is about 1,850,000m%day, including static nature reserve: 68,000m>day (5%) and
dynamic nature reserve: 1,781,000m%day (95%). Groundwater reserve is divided in two seasons, in which 77% formed
in rainy season.
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