Tap chi KHKT M6 - Dia chdt, s6 46, 4-2014, tr.11-19

PJIA CHAT —- KHOANG SAN — MOI TRUONG (trang 6-65)

NGHIEN CUU BE XUAT CAC TIEU CHI PHAN CAP TRU LUQNG VA
AP DUNG PHAN CAP TRU LUQNG NUGC DUOI PAT CHO
THANH PHO HA NQI VA VUNG PONG BANG BAC BQ VIET NAM

DQAN VAN CANH, Héi Dia chat thiy van Viét Nam
NGUYEN THI THANH THUY, Truong Pai hoc Mo - Dia chat

Tém tat: Phdn cdp tai nguyén Va trit lwong nwde dwdi dat la phan chia triv heong mede ddi
ddt da dugc tham do va danh gid ra lam cdac cdp bdc c6 do tin cdy khac nhau. Pé tin cdy
clia con sé triv lwong phai dwa vao hang loat cdc tiéu chi. Hi¢n nay trén thé gi6i chwa c6
mot bang phdn cap trit lwong khai thac nudc diudi dat thong nhat maoi nuoc co mot quy dinh
riéng. O Viét Nam hién dang sir dung bang hudng dan phan cap triv luong nwoc dudi ddt
diege dp dung & Lién X6 truwée day. Tuy nhién van chira cé tiéu chi phan cdp rd rang, lam
cho viéc dp dung mot cach kho khan, khong thong nhat. Hién nay trong qud trinh thyrc hién
dé tai KC08.06/11-15 chiing t6i dd tiép cin dwege bang phdn cap trit lwong va tai nguyén
khoang san ciing nhuw triv lwong nudc dudi dat méi nhat ¢ Nga (Russian code- 2007) véi
bang phan cap trit hwong khodng san cua cdc nuée phwong Tdy (CRIRSCO template-
2013). Hai bang phdn cap ndy c6 nhiing ngi dung giong nhau va khéc nhau. Co sé ciia cdc
ban phan cap trit lwong cua cac nuoc phuong Tdy la duea trén sw phdan bé ciia mé, khd nang
tiép cdn tai liéu va yéu t6 kinh té. Ngwoc lai, & Lién bang Nga diwa trén muc tiéu cia cong
tac tham do, két qua tinh todn va bdo cdo triv luong.

Tir nhitng phan tich danh gia hai bang phdn cap trit luong miwoc dudi ddt néu trén cac tdc gid
da dé xudt bang phan cap, tén goi cap trit luong va tai nguyén nwdc didi ddt sir dung trong
hoan canh ¢ thanh phé Ha Noi va dong bang Bac Bé ndi riéng, cho Viét Nam noi chung, ddc

biét dé xudt 5 tiéu chi lam co sé phdn cap trit lirong Va tai nguyén nuée duwdi ddt.

1. Mé dau

Phan cap tai nguyén va trir lugng nudc dudi
dét 1a mot khai niém da duogc st dung tir nhitng
nam ba muoi cta thé ky truéc nhung cho dén
nay van con la Vén dé méi, thuong xuyén duoc
ap dung nhung van chua c6 nhitng huéng dan cu
thé. Trong cong tac diéu tra, danh gia, phé duyét
tai nguyén va trir luong nudc dudi dat phai dwa
ra dugc con sd trit luong be“mg bao nhiéu, dd tin
cdy clia con s6 tai nguyén va trir luong d6 1a nhu
thé nao? DY tin cdy cua nhiing con s6 d6 thé hién
bang cap tai nguyen va trit lwong do mot hoi
dong co tham quyén phé duyét.

Phan cép tai nguyén va trir lugng nude dudi
dat 1a phan chia tai nguyén va trir luong da
dugc tham do va danh gid ra lam cac cip béc co
do tin cay khac nhau. D6 tin cdy cua con sb tai
nguyén va trir lwong phai dua vao hang loat cac

tiéu chi. Hién nay trén thé giéi chua c6 mot
bang phan cdp tai nguyén va trit lugng nudc
dudi dat théng nhat, mdi nude c6 mot quy dinh
rieng. O Viét Nam cho dén nay dang str dung
bang hudéng dan phan cap trir lugng nude dudi
dat dugc ap dung & Lién X0 tir nhimg nam bay
muoi cta thé ky trude (ban hudng dan ban hanh
nam 1978). Hién nay & nudc Cong hoa Lién
bang Nga ciing da ban hanh Bang phan cép trit
lwong va tai nguyén nudc dudi dat méi. Cu thé,
ngay 30/7/2007 Bo Tai nguyén Thién nhién
Cong hoa Lién bang Nga da ban hanh kém theo
quyét dinh sb 195 ngay 30 thang 7 ndm 2007 vé
“Phdn cdp triv lwong va tai nguyén dw bdo
nude uong, nude ky thudt va mede khoang”.
Nam 2006 gitra Cong hoa Lién bang Nga va cac
nudc phuong Tay da co sy ban bac, thoa thuan
vé linh vuc phan cap trir luong nude dudi dat va
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duoc Uy ban Chuin muc Béo cdo trit luong
khoang san qudc té (CRIRCO) théng qua. Ném
2011 Cong hoa Lién bang Nga da gia nhap t6
chire quéc té nay

Su phan cap trit luong va tai nguyén
khoang san ciing nhu trit luong nudc dudi dat &
Nga (Russian code) [9,10,11] so vé&i cac bang
phan cép trit lugng va tai nguyén khoang san
cua cac nudc phuong Tay (CRIRSCO template)
c6 nhitng ndi dung gidng nhau va khac nhau
[4,5,6,7].

Co so cila cac bang phan cap tai nguyén va
trit luong cua cac nudc phuong Tay
(International Reporting Template of the
Committee for Mineral Reserves International
Reporting Standards 2006, 2013) dya trén su
phan bd ciia mo, kha ning tiép can tai liéu va
yéu t6 kinh té.

Nguoc lai, & Nga viéc phan cip tai nguyén
va trir lugng khoang san dugc phat trién tir nam
1960 ¢ Lién X6 cu va bang phan cap tai nguyén
va trir luong nude dudi dat moi nhat cong bd
nam 2007 duogc dyua vao két qua cong tac tham
do nudc dudi dit, két qua tinh toan va du bao
tai nguyén va trir lugng khai théac.

O Viét Nam, ngay 07/6/2006 Bo Tai
nguyén & Moi truong ciing da ban hanh Quyet
dinh s6 06/2006/QD-BTNMT vé “Phan cap trir
lirong va tai nguyén khodng san ran”.

Nhu vay, ro rang la da dén luc & Viét Nam
can sém ban hanh bang phan cap trir lugng va
tai nguyén nudc dudi dit (nudc ngam) dé glup
cho cong tac diéu tra danh gia nudc dudi dat
mdt cach thong nhat.

Nhitng nghién méi vé 1y thuyét ciing nhu
thyc tién trinh bay dudi day 1a mot trong nhitng
san pham trong tim cta dé tai KC.08.06/11-15
chlng t6i dang thyc hién

Trude hét chung t6i diém ngin gon nhiing
quy dinh mé&i nhit vé phan cép trir lugng va tai
nguyén nudc & Lién bang Nga va cic nudc
phuong Tay dé tham khao.

2. Phan cap trir lwong va tai nguyén du bao
nuée dwdéi dat cia Lién bang Nga [10,11]

Trit luong nudc udng, ky thuat va nudc
khoang theo mirc d6 nghién ciru dia chét - dia chat
thuy van dugc phan ra lam cip A, B, C1 va C2.

Co s& dé phan cap trit luong ra lam céc cap 1a:
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+ Mirc d6 nghién ctru vé ciu tao dia chat va
diéu kién dia chat thury van dién tich nghién ctru
hay mo nudc;

+ Muc d6 nghién ciru chat lwong nudc dudi
dat theo muc dich st dung;

+ Kha nang xac lap déi phong ho vé sinh;

+ Murc d6 nghién ctru cac théng sé dia chat
thity van, quyét dinh dén d6 chinh xac cua con
sb trix luwong;

+ Muc d6 nghién ctru va do tin cay x&c dinh
c4c ngudn hinh thanh trit luong nudc dudi dat;

+ Su ¢6 mat hay khong cac cong trinh khai
thac nude dang hoat dong;

+ Sy c0 mdt hay khong mang monitoring
nudc dudi dat trong bai gieng.

Chi tiét vé céc cép trir luong dugc trinh bay
ky trong cac tai liéu tham khao kém theo.

Tai nguyén dw bao nwéc udng, nuée ky
thuit va nwéc khoang theo marc do tin cay co
thé phan ra 1am: Tai nguyén du béo cap P1; Tai
nguyén du bao cap P2; Tai nguyén du béo cap P3.

Tai nguyén dy bdo cdp P1 dugc tinh toan
v6i muc dich 1am co s¢ dé xem xét kha ning
tdng cao trir luong khai thac trén dién tich mo
da duoc tham do va danh gia hay 1a dé lam co
s¢ dua mo nudc mdi vao khai thac su dung.
Danh gia tai nguyén su bao cép P1 duoc thuc
hién trén co s& phan tich nhiing tai li¢u vé dia
chat - dia chét thuy van, thay vin va tai liéu
khac hién co tir qua trinh diéu tra trugc day. Tai
nguyén dy bao cip Pl duoc tinh toan bang
phuong phép thiy dong luc dbi véi dang cong
trinh khai thac mo phong dudi dang phan b
duong thang hay theo dién, ciing nhu theo gia
tri modul tai nguyén du bao, hoac st dung
phuong phép cin bang.

Tai nguyén dy bdo cdp P2 duogc tinh toan
theo tang chtra nudc, phirc hé chira nuée, déi
chra nu6e voi myc dich lam lam co s phat
hién mé nuédc dudi dit trong gi6i han cac cau
tric dia chat thity van & cdp do khac nhau, theo
thung liing séng hodc theo 1anh thd hanh chinh
khac nhau. Co so dé tinh toan tai nguyén du
bao P2 1a tai liéu do v& lap ban do ty 1¢ trung
binh, cling nhu c6 thé dua vao thong tin tur céac
cong tac diéu tra dia vat 1y, thuy dia hoa, thim
do dia chat va cac cong tac diéu tra khac. Tai
nguyén du béo cip P2 duogc tinh toan bing



phuong phap thiy dong luc tng voi so dd bb tri
cong trinh khai thac dugc md phong hoa hay
bang phuong phap chuyén gia. Tai nguyén du
bao cap P1 va P2 dugce s dung dé danh gia nhu
cau chung Ve tai nguyén nuoc khi lap luén so
d6 sir dung tong thé va bao vé tai nguyén nudc.

Tai nguyén dir bdo cdp P3 duoc tinh toén
dé danh gia tiém niang nudc cua lanh thd trong
gi6i han mot cAu trac dia chat thuy van & cac
cép do khéc nhau, trong giéi han mdt dia
phuong dé xéac lap cong tac diéu tra danh gia
véi muc dich phat hién moé nuéce. Tinh toan tai
nguyén du bdo P3 dua vao tai licu lap ban dd
DCTYV ty 1€ nho, hoac trén co s¢ nhitng tai li¢u
dia chét - dia chét thuy van san co. Tinh toan tai
nguyén dy béo cip P3 duoc tién hanh khong
can rang budc dén mot dbi tuong cu thé nao.

3. Phan cip trir lwrong khoang sin ¢ cac nuéc
phwong Tay

Uy ban Chuan muc bao cdo tai nguyén
khoang san qudc té (Committee for Mineral
Reserves International Reporting Standards-
CRIRSCO) duogc thanh 1ap nam 1994 boi mot
nhom cac nha khoa hoc dai dién cho cac nude
Australia (JORC), Canada (CIM), Chile (UB
quoc gia), Chau Au (PERC), Nam My
(SAMREC) va Hoa Ky (SME).

Nam 1997, nhom céc nha khoa hoc nay da
dat dugc théng nhat vé hai sy phan cip chinh
trit lwong va tai nguyén khoang san va tén goi
cac cép trir luong khoang san tuong tng 13 i
luong khoang san do dwoc (Measured), tinh
toan duwoc (Indicated), dé xudt duwoc (Inferred)
va tai nguyén ching minh dwoc (Proved), tai
nguyén co thé dir bao diroc (Probable).

Tiéu ban mau quoc té vé bao cao vé két qua
tham do, tai nguyén khoang san va trir luong
khoang san (The International Template for
Reporting of Exploration Results, Mineral
Resources and Mineral Reserves ) tich hop cac
tiéu chuén t6i thiéu dugc &p dung trong bao cdo
qudc gia trén toan thé gidi véi cac khuyén nghi
va huéng dan cho céac béo céo thdng tin vé két
qua tham do, tai nguyén khoang san va tri
lrgng khoadng san.

Mot cude hop tiép tuc & Cairns trong nam
2002 thanh 1ap moét Uy ban Chuan muc bao
céo tai nguyén khoang san quéc té (CRIRSCO)

bao gdm nhom cac nudc thanh vién nong cot.
Sau do, tai Reston VA, thang 10 nam 2003,
CRIRSCO dbdng y cdng bd mau quéc té bao cao
nay dé lién hé voi cac uy ban khac lién quan
dén cac tiéu chuan phan cép trir luong va tai
nguyén khoang san. Cho dén nay di cong b
mau b&o co chuan qudc té nam 2013 [4].

Nam 2006, Uy ban vé chuin myc b&o cdo
vé tai nguyén khoang san (CRIRSCO) va Uy
ban qudc gia vé tai nguyén khoang san c6 ich
cua Lién bang Nga (I'K3 - T'ocymapcTBeHHas
KOMHUCCHA 110 3ar1acaM ITOJIE3HBIX I/ICKOHaeMLIX)
d4 c6 nhitng cudc gip g dé tim hiéu va thoa
thuan nhitng van dé co ban trong su phan cap
tai nguyén va trit luong khoang san, trong do
bao gdm ca tai nguyén nudc dudi dat. Hai bén
da ra dugc ban ghi nhd dugc ky vao ngay 22
thang 10 nam 2008 [5,8]. Trong ban ghi nh¢é ay,
hai bén di phan tich su lién két giita hai bang
phan cap tai nguyén va trir luong cua Nga
(Russian code) va cua cac nudc phuong Tay
(CRIRSCO - template).

Tai HOi nghi thuong nién nam 2011, Nga
d3 dugc chap nhan nhu mot thanh vién cua
CRIRSCO.

Hai bén thay can thiét phai dat duoc muc
tiéu hai hoa veé céc Van de:

1. Thoa thuan vé giai doan thim do va phan
cap trit luong;

2. X&c dinh trit lvong va tai nguyén - co
diéu khoan riéng;

3. X&c dinh nhiém vy kinh té va k¥ thut;

4. Cho phep don gian hoa su phiic tap vé
dia chét nhu thé nao;

5. Xé4c dinh ngudi ¢6 thim quyén ¢ Nga va
qudc té vé cac thoa thuan.

CAc vdn dé da thao lugn:

> CO lién két duoc hay khdng vé giai doan
tham do; phan cap trit luong, tai nguyén khoang
san?

> Lam thé ndo dé cd thé gan két hai hé thong?

> CAac nguyén tic tham do cd khac nhau
khéng, hay ching chi don gian la cac thuat ngir
khéc nhau?

> V& céc giai doan tham do can thong nhat
& moi noi trén thé gisi?

> Céc khai niém veé cap trir luong va cac
giai doan phai tuong dong?
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Cudi cting hai bén da thiy sy tuong img
gilra hai bang phéan cap va dong y don gian hda

Hé thong phan cdp cua Nga (Russian system)

su lién két gira hai bang phan cép trit luong
nhu sau:

P3 | P2 | P1 |

c2 | c1 | B A

Hé thdng phéan cip Quéc Té (International CRIRSCO system)

Inferred |

Indicated | Measured

Tai nguyén du bao (Mineral Reserves), két qua tham do (exploration results)

| Exploration Results |

Trong do:
Ciap A, B:  Trit luong do duoc (measured);
Cap B, Cl:  Trir luong tinh toan duoc (indicated)
Cap C2: Trit lugng dé xuat duoc (inferred)
Cép P1:
Cap P2, P3:  Két qua tham do (exploration results)

Tir nhitng phén tich & trén, chung ta thiy tuy
con c6 nhitng khéi niém, thuat ngir chua thong
nhét giira hai bang phan cip. Nhiing thuat ngit
resources - reserves hay sanacwi — pecypcui ciing
dugc sir dung trong nhitng ngtr canh khac nhau.

Bai bao nay dé xuét nhiing ti€u chi phan
cap, va bang phan cap trit luong va tai nguyén
nudc dudi dat cho hoan canh cu thé ving
nghién ctru ciia dé tai KC08.06/11-15 1a ving
dong bang Bic Bo va dong bang Nam Bo. Cac
dé nghi vé tiéu chi phan cap va két qua tng
dung nay nham gép phan di dén mot bang phan
cap trit lwong va tai nguyén nudc dudi dat
thong nhét & Viét Nam.

4. Tiéu chi phan cép trir hrgng va tai nguyén
nuéce dwéi dat & Viét Nam

4.1. Tiéu chi vé mirc dp diéu tra mé nudc dudi
dit

Mot trong nhig tiéu chi can phai tinh dén
khi phan cap trir lugng va tai nguyén nudc dudi
dat 1a mirc d6 chi tiét diéu tra danh gia mo nudc
dudi dat. Muc do diéu tra cang chi tiét thi con
s6 trir lwong va tai nguyén duoc xac dinh co do
tin c@y cang cao, trir lugng va tai nguyén nudgce
dudi dat duoc Xep vao cap cao hon.

4.2. Tiéu chi vé dp tin cdy ciia con so triv
lwong VA tai nguyén nwéc dwdi dit

Do tin cdy cia con sb trir luong va tai
nguyén dugc quyét dinh boi do tin ciy gid tri
cac thong sb tinh toan nhan duoc trong qué
trinh diéu tra.
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Con sb trit lugng nudc dudi dat duoc xép
vao cip cao (A hodc B) phai dya vao sb liéu
khai thac hay bom hut nudc dai ngay, dua trén
nhing két qua tinh toan voi gia tri cac thong sb
nhan dwoc bang tai liu hat nuéc thi nghiém
chum. Hut nudc cang dai ngay, mét do dlem thi
nghiém cang day, thoi gian quan trac vé su bién
d6i cac thong sb trir lwong va myce nude dong. ..
cang dai ngay thi con s0 trlt lugng c6 do tin cdy
cang cao. Vi du con sb trit lugng cap A chi
dugc phé duyét dua vao con so trit lugng dang
duoc khai thac, con sb trix luong theo tai ligu
hat nuée khai thac tht, khai thac thi nghiém
trong vung dang c6 cong trinh khai thac, trong
vung co diéu kién dia chat thiry van don gian 1a
tang chira nudc 16 hong trong cac thanh tao bo
roi, trong khi diéu kién dia chat thiy vin da
dugc 1am sang t6 tuwong tan, ngudn hinh thanh
trit lwong da biét rd va chit luong nude di duoc
nghién ciru dén mirc du bao duoc sy bién dong
ctia cac chi tidu chat lugng nudc theo thoi gian
khai thac tinh toan.

4.3. Tiéu chi vé dp chinh xdc khi xdc dinh cdc
nguon hinh thanh triv lwong

Ngudn hinh thanh trit lugng nuéce dudi dat
tiy thudc vao diéu kién trén bién cta tang chira
nuée. Trong tinh toan trit lwong nude dudi dat
c6 thé co didu kién bién loai I, diéu kién bién
loai IT va diéu kién bién loai III. Tét ca nhiing
diéu kién bién néu trén quyét dinh dén cac
ngudn hinh thanh trir lwong nudc dudi dat.



Céac ngudn hinh thanh trit lwong cang duoc
lam sang t6 bao nhiu, cang dinh lugng bao
nhiéu thi con sb trit luong dugc xép VAo cap co
do tin cdy cang cao by nhiéu.

4.4. Tiéu chivé dé tin cdy xdc dinh chit lwong
nuwde va dw bdo bién déi chit lwong nwéc

Chét luong nudc dong mot vai trd quan
trong trong viéc xac dinh kha nang khai thac
cua nguon nudc d6. Po tin cdy cua cap tru
lwong phai dwoc théoa méin boi do tin ciy veé
hiéu biét chit luong nudc.

Kha nang va cuong d¢ van dong cua nudc
dén cac cong trinh khai thac dugc xac dinh boi
diéu kién bién cua tang chira nudc, su c6 mit
cia dong chdy ty nhién, luu lugng cta cong
trinh khai thac va cac yéu t6 khac. Khi khong co
dong chay tu nhién (vi du trong bon nudc dudi
dat) thi cac loai nudc co thanh phan khong dat
tiéu chuin s6m mudn thé nao cling s€ bi 161 kéo
dén cac 16 khoan khai thac. Con khi c6 dong
chay tu nhién, thi n6i chung nudc khong dat
tiéu chuan c6 thé khong bi 16i kéo dén cac 16
khoan, néu nhu hinh phdu ha thdp muc nuéc
cua cong trinh khai thac khong lan dén d6i phat
trién cua céc loai nudc khong dat tiéu chuan.

Dbé du doan chat luong nudc dudi dét can:
1) xdc dinh kha nang 16i kéo cac loai nudc cod
thanh phan khong dat tiéu chuan dén cong trinh
khai thac; 2) xdc dinh thoi gian xdam nhdp cia
nhitng phan tir dau tién cia loai nudc iy vao
cong trinh khai thac va 3) khd nang thay doi
chdt lwong nudc dudi dat theo thoi gian. Nhiém
vu tht hai va thir ba chi can giai quyét trong
truong hop da xac dinh dugc kha ning 161 kéo
cac loai nudc khong dat tiéu chuan dén cong
trinh khai thac.

Nhitng bai toan trén duoc giai bé‘mg nhiéu
phuong phap khac nhau. Trong diéu kién dia
chat thuy van phuc tap (tang chira nuéc khong
d6ng nhat, ranh gidi nuwéc nhat va nude man c6
hinh dang phuc tap v.v...) thi 4p dung phuong
phap mé hinh s6 1 hop 1i nhat.

4.5. Tiéu chi vé cdc chi tiéu Kinh té - Xa hi -
Moi truwong

Trir lugng nudc dudi dét con duoc bao dam
thong qua danh gia tdc dong moi truong do khai
thac nude gay ra. Con sé trit luong d6 co duoc
bén vitng hay khéng con phu thudc vao trong

qua trinh khai thac nudc c6 gy ra nhiing tac
dong xau dén moi truong hay khong, vi du nhu
do khai thac nuéc ma gay ra lun dat, mudi hoa
thd nhudng, xdm nhap man, 6 nhiém nguon
nuéc... thi khong thé duoc phép. Trit luong
nuée dudi dat duoc xép vao cip cang cao thi sy
tac dong ndy phai thap va phai du bao duoc su
tac dong dén ddu mot cach chinh xac nhit.

5. Phan cdp Trir lwong va Tai nguyén du bao
nuée duéi dat

Nhiing khai niém thuat ngt sau day dugc
sit dung théng nhat trong bang phan cép trir
lugng va tai nguyén khodng san.

Trir lwong nwée dwéi dat (riv lwong khai
thac nude dudi dat) 1a luong nude co thé nhan
dugc tor mo nudc hay mat phén mo nudc boi
cac cong trinh khai thac nudc hop 1y vé mit dia
chat, kinh té k¥ thuat trong diéu kién va ché do
khai thac dd cho véi chat luong nudc théa man
yéu cau sir dung trong sudt thoi gian khai théc,
khong gay tac dong xau t6i moi trudng

Trir lwong nude dwdi dat duoc tinh todn
theo két qua cong tac tham do dia chit thiy vin
cling nhu theo tai liéu khai thac nuéc dudi dat
trong dién tich mo nude. D6i twong tinh toan
triv lwong nwée dwéi dat 13 mé nude dudi dat
dung cho an udng sinh hoat, k§ thuat va mo
nude khoang.

Tai nguyén di bdo 1a lugng nudc c6 chat
luong va gid tri xac dinh c6 thé nhan duogc
trong gidi han mot ciu trac dia chat thuy van,
mot luu vuc song hay mot ving lanh thd cd
tiém nang khai thac sir dung sau nay.

Déi tugng danh gié tai nguyén duw bdo nuéc
dwdi dat 1a cac ting chira nude trong gidi han
mot cdu trac dia chéat thay van hay mot thung
ling song theo két qua mo hinh héa diéu kién
dia chat thuy vin khu vuc, bang phuong phap
tinh toan can b.':ing, tinh toan thuy dong luc hoac
c6 thé bang phwong phép twong tu dia chét thay
van. (Khai niém Tai nguyén du bao nudc dudi
dat thay cho Trit lwong khai thdc tiém ndng
nueée dwdi dat hién nay dang st dung)

Tai nguyén dir bao nuede duwdi ddt thé hién
bang con s6 m¥ngay cd thé nhan dugc tir tang
chtra nude bang cac cong trinh khai thac quy
wée trong gidi han mot cau tric chira nudce, hay
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trong mot thung ling soéng, mot dia gidi hanh
chinh xac dinh.

Tuy thudc vao do chi tiét cia cong tac diéu
tra danh gia nude dudi dat, tuy thude vao do chi
tiét nghién ctru chit luong nudc va diéu kién
khai théc, dua vao cac tiéu chi trinh bay & trén,
¢ Viét Nam, trir lugng va tai nguyén nudc dudi
dat dugc phan chia ra 1am 4 cap la: cp A (trit
lirong do dwoc), cip B (triv lwong tinh todn
dwege), cAp Cl (triv leong dé xudt dwoc), Va cap
C2 (tai nguyén du bao).

Triv lwong cap A (triz lwong do dwoc)
dugc phan ra trong giéi han mé nudc hay tang
chtra nudc trong d6 cd cong trinh khai thac
nude dang hoat dong.

Trir lugng cap A phai thoa man:

+ CAu tao dia chat, didu kién dia Iy tu
nhién, DCTV, kinh té x4 hoi va sinh thai dién
tich moé hay mot phin moé nudc dugc nghién
ctru du chi tiét;

+ Céc thong s6 DCTV ciia tang chira nuéc
khai thac, diéu kién bién va su can nhidu giita
cac cong trinh khai thac dugc xac dinh mgt cach
du tin cay;

+ Xéac dinh dugc vi tri, chiéu day va tinh
chat thAm cua 16p ngan cach thdm nude yéu;

+ Xac dinh dugc va danh gia duogc nguén
hinh thanh trit lwong nuée dudi dat;

+ Chat luong nudc duge nghién ctru trong
qué trinh khai thac hodc bang nghién ciru bd
sung chuyén mén vé chit luong nudc;

+ Xac 1ap dugc mirc d6 anh huodng cia khai
thac nudc dén moi truong xung quanh.

Xép vao trir lugng cap A 1a luu lugng khai
thac trung binh (m®mngay) cua cac cong trinh
khai thac nudc dang hoat dong duge 1 ndm trd
1én va phai dugc danh gia du bao sy bién dbi
clia n6 trong qua trinh khai thac bang phwong
phap mo hinh toan.

Trit luong cip A khoéng dugc phan cap
trong nhdém mo c6 diéu kién DCTV rét phirc
tap.

Trir lwong cip B (trir lwong tinh toan
duwoc) dugce phan ra trong gidi han moé nudce hay
tang chira nuéc co cong trinh khai thac nuéc
dang hoat dong hay trén di¢n tich tham do cé
diéu kién dia chit thuy vian don gian hay phtic
tap vua.
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Trit lwong cip B phai thoa mén:

+ Cu tao dja chat, diéu kién dCTV, dia ly
tw nhién, kinh té xa hoi va sinh thai dugc nghién
ctru voi do tin cay can thiét;

+ C6 day du thong tin can thiét dé 1ap luan
md hinh dia chit thuy van ty nhién (trong
truong hop can thiét 14 mé hinh todn) moé nudc
hay mét phin mo nudc bao gdm ca dién tich
anh huong cua khai thac;

+ Cac thong s6 PCTV va céc tai liéu dau
vao khac can thiét dé danh gia trir lugng duoc
xac dinh theo tai li€u hut nudc don va hat nude
chum, tai liéu dia vat ly, tai li€u khi tuong -
thity van, theo két qua cong tac tham do dia chat
phuc vu muc dich khéac;

+ Luu luong thiét ké 16 khoan khai thac can
dugc chimg minh bang két qua hat nudc 15
khoan tham do;

+ Cac nguén hinh thanh trir lugng duogc lap
ludn va dénh gi4 bang tinh toan;

+ Chét luong nudc dudi dat duoc nghién
ctru theo tai liéu phan tich mau nudc 16 khoan
tham do va 16 khoan khai thac theo cac chi tiéu
phu hop vé1 muc dich sur dung;

+ Nhan duoc tai liéu dau vao can thiét dé
lap luan va tinh toan do1 phong ho vé sinh;

+ Panh gia dugc anh huong tic dong khai
thac nudc dén mdi truong xung quanh;

+ Xép vao cap B la: luu luong tinh toan cia
cong trinh khai thac trén dién tich mé hay mot
phan dién tich mé c6 do diéu kién BDCTV don
gian, phtrc tap vira va phuec tap; luu lugng khai
thac ngoai suy 2 lan tir trit lugng cap A theo
duong cong luu luong va theo khoang cach bd
tri cong trinh khai thac ddi voi mé nude co do
phuc tap cip 1 va 2; luu lwong hit nudc khai
thac thi nghiém dai ngay dbi véi mo nude co do
phtre tap cap 3.

Trén nhiing dién tich c6 cong trinh khai
thac nudc theo sb liéu khai thac khong thé xép
vao cap A thi c6 thé xép vao cép B.

Khong xép trit luong da duoc thim do va
danh gia vao cdp B trén dién tich mo nuée co
d6 phuc tap cip 4 (nhom moé cé didu kién
DCTV rit phic tap).

Trir lwong cap Ci (trit lwong dé xudt)
duoc phan ra trong gidi han cac mé nudc hay



cac ting chtra nude co diéu kién dia chét thuy
van tir don gian dén phirc tap.

Trit lugng cap C1 phai théa man diéu kién
Sau:

+ b3 xéac dinh dugc dic diém cha yéu vé
cdu tao dia chat va diéu kién DCTV, diéu kién
sinh thai, dia ly tu nhién, khi tugng - thuy van
va cac diéu kién khac anh hudng co thé dén dén
khai thac nudc trong tuong lai;

+ C6 thong tin dé 1ap luan mo hinh BPCTV
hay mo6 hinh toan di¢n tich moé nudc va dién
tich anh huong khai thac nudc sau nay;

+ Céc théng s6 DPTCV chii yéu duogc xéac
dinh theo tai liéu hat nudc don, tai li€u dia vat
1y, khi tugng thay van...., cling nhu theo tai licu
tham do trude day cho muc dich khac;

+ Pinh hudng dugc cac ngudn chi yéu
hinh thanh tr&r lugng khai théc;

+ Chat luong nude véi cac chi tiéu phu hop
muc dich sir dung duoc nghién ctru theo tai li¢u
hat nuée thi nghiém tir 16 khoan don va theo
cac mau thu thap duoc trong cac dang cong tac
diéu tra khéc;

+ C6 tai liu dé 1ap luan kha nang thiét lap
daéi phong ho vé sinh cho cong trinh khai thac
nudc trong tuong lai;

+ Danh gia so bo kha nang anh hudéng moi
truong cua cong trinh khai thic nudc trong
tuong lai;

Xép vao cip Cl 1a: luu luong thiét ké cua
cong trinh khai thac nudce trén dién tich c6 cong
trinh khai thdc nudc dang hoat dong trong
nhdmmoé 1, 2, 3 trir di trit lugng da xép vao
cép A, B; luu lugng tinh toan léy nudc trén dién
tich tham do va trong vung anh huéng ctuia cong
trinh khai thac trong tuong lai nhém mé 1 va 2,
trir di trir lwong dd xép cp B; luu luong thyc
bom céc 16 khoan hat nuéc thi nghiém ngin
ngay; luu luong hit nudc tinh toan trén dién
tich mo thudéc nhom 1, 2 va 3 chua dugc khai
thac su dung.

Tai nguyén dw bao cip C2 cho phép xem
xét kha nang tang trir lugng nude dudi dat trén
dién tich tham do mo va xéc 1dp cac cong tac
didu tra danh gid nang cip trir lwong. Tai
nguyén du bao co thé dugc xac dinh chu yéu
nho tong hop tai lidu dia chat thuy van khu vuc
va két qua clia cong tac tim kiém, tham do. N6

phan anh tai nguyén nuéc dwéi ddt trong mot
céu trac chira nude, trong mot luu vuc séng hay
trong giéi han hanh chinh mét lanh thé nghién
ctru.

Dua vao tdi nguyén dw bao nudc dudi dat
1a con s6 duoc xac dinh bang phuong phép can
bang, bang ngudn hinh thanh trit lwong nudc
dudi dit co thé tai tao duoc, béng Kkét qua chay
md hinh dong chay nuéc dudi dt.

6. Ap dung bang phin cép trir lwong nuéc
dud6i dat cho thanh phd Ha Ngi va vang dong
bang Bic B

6.1. Hién trang nghién ciru triv lwong va khai
thdc nwéc dwoi dit 6 Ha Nji

Theo Quyét dinh sé 214/QD-HP ngay
03/8/1993 cua Hoi dong xét duyét trir lugng
khoang san Nha nudc da phé duyét trir luwong
nuée dudi dat duoc thim do va danh gia cho
viing ndi thanh va ngoai thanh Ha Noi cii: cap
A + B la 734.000m%/ngay va cip C1 + C2 Ia
1.873.000m*/ngay.

Nhitng con sb nay hién nay di lac hau.
Luong nudc khai thac hién tai du tiéu chi dé
dua vao cip A da vuot xa con s tham do va
dugc phé duyét trudce day.

Tong hop hién trang trit lugng nuéde dudi
dat dang khai thac dudi hinh thtc tap trung quy
m6 16n tinh dén nam 2012 bao gom 17 nha may
nuéc, téng luu lwong khai thac 1a 669.000
m3/ngay ; tong s6 giéng khai thac don 1¢ la
1.102 giéng véi luu lwong 312.726 m®/ngay; sd
luong giéng khai thac nudc ndng thén (giéng
khoan tay UNICEF) 793.657 giéng voi luu
luong 797.672 m®/ngay. Nhu vay, theo thong ké
tong luu luong khai thac nuwéc dudi dat & Ha
Noi 1a 1.779.398 m*/ngay. [2].

6.2. Duw bdo trit lwong khai thac nwéc dwdi dit
thanh pho Ha Nji

Pé khai thac nuéc dudi dat bén viing hon,
cha y dén cac yéu té hinh thanh trit luong trong
qua trinh khai thac, can phai quy hoach lai toan
bd bii giéng Ha Noi. Pé lam diéu dé, mot
phuong an khai thac dugc quy hoach nhu sau
[1]: Dung toan bd hoat dong khai thac 1& (cac
co sO san xuat, nha may xi nghiép) va cac tram
khai thac nho (Van Pon, Pon Thuy, Béch
Khoa, Kim Giang, Thuy Loi, Khuong Trung,
Quynh Mai), ngung hoat dong nha may nudc &
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sau trong ndi thanh nhu Ha DPinh, Ngo Sy Lién,
Twong Mai, Ngoc Ha. Pdng thoi mé rong va
ning cong sudt cac nha may nudc & ven song
Hong nhu: nha may nudc Luong Yén tir 48.000
m®/ngay lén 155.000 m®ngay (khoan thém 17
giéng khai thac doc song Hong); nang cong suit
nha may nuéc Yén Phu tr 93.000 m3/ng Ién
100.000 m¥ngay (khoan thém 4 giéng khai
thac); mé rong ning coéng sudt nha may nudc
Cio Pinh tir 60.000 m®ngay lén 88.000

m®/ngay (khoan thém 4 giéng khai thac song
song voi sdong Hong); nang cong sudt nha may
nude Thugng Cét tir 30.000 m*/ngay 1én 85.000

m®/ngay (khoan thém 21 giéng khai thac theo
hai tuyén song song v&i song); nang cong suat
nha méay nudc Nam Du tir 28.000 1én 150.000
m®/ngay (khoan thém 21 giéng khai thac song
song v6i song Hong); xdy dung thém nha may
nude Ha Noi méi gdbm 72 16 khoan khai thac tai
dai ven song huyén Thanh Tri gin nha may
nude Nam Du véi luu luong ting dan theo ting
nim dén nam 2015 nang tiép 1én 300.000
m/ngay va dat cong sudt cuc dai la 355.000
m3/ngay vao niam 2020).

Tong luu lwong khai thac theo phwong én
dé xuat vao nam 2020 trén toan thanh phdé Ha
Noi 12 1.013.000 m¥ngay. Két qua tinh toan trir
lwong bang phuwong phap mo hinh toan théng
qua cao d6 muc nudc dudi dat cho thay s& hinh
thanh phéu ha thép muc nudc 1én nhit tai bii
giéng Thuong Cat, cao d0 myc nudc dy bio
thdp nhat dén nim 2020 la -30,23m; tai bai
giéng Cao Pinh -18,25m; Yén Phu -14,61m;
Mai Dich -24,38m; Ha Dong -13,43 m; Phap
Van -17,59m; Nam Du -10,32m; Luong Yén -
12,0m va bai giéng Ha Noi mai 1a -13,92m [3].

Xét mot cach tong thé thi phuong an dé
xudt da trinh bay & trén 1a phuong an khai thac
tdi wu nhat, da nude phuc vu cho TP Ha Noi on
dinh lau dai.

6.3. Dw bdo tai nguyén nwéc dwéi dit thanh
phé Ha Ngi va viing dong bang Bic Bj

Ciing bang phuwong phiap mé hinh, trong
khudén khé thyc hién dé tai KC.08.06/11-15
ching t6i da tién hanh danh gia tai nguyén nude
dudi dat ddng bang Bic Bo. Dé thuc hién diéu
do, trén dién tich 6.579 km? phan b nuéc nhat
clia ting chira nuGe Pleistoxen, chung toi bd tri
giéng khoan khai thac theo 6 mang, kich thudc
1x1km.

Téng hop két qua tinh toan trir lugng nudce
du6i dat bang phuong phap md hinh s6 duoc
trinh bay trong bang 1. [3].

Nhu véy, d6i chiéu véi cac tiéu chi va bang
phan cp trit lugng va tai nguyén nudc dudi dat
trinh bay & trén, chung t6i dé nghi xép cap nhu
Sau:

Trit lwong nuéc dudi dat do dugc (cap A)
la: 669.000 m®/ngay (luu lwong khai thac hién
tai cua cac nha may nudc tap trung);

Trit lugng nude dudi dat tinh toan dugc
(cAp B): (1.013.000 — 669.000) + 312.726 =
656.756 m3/ngay; (trit luong tinh toan theo quy
hoach trir di s6 trir lwong da xép vao cip A+ trit
luong khai thac tap trung don 1€);

Trit lugng dé xuat (cip C1): 1.141.672
m3/ngay (khai thic nu6c nong thon);

Tai nguyén du bao nude dudi dat (cip C2)
vung Ha Néi: 8.529.000 m*/ngay;

Tai nguyén dy bao nuéc dudi dat ving
dong bang Bac Bo: 13.057.900 m®/ngay.

Bdng 1. Tai nguyén dy bdo nweée dwedi dat dong bang Bic Bé

STT Tinh, thanh phé Tai nQU)IIDéIn .nuéc dudi dat tz;mg \Chl:l‘a nudc
] eistocen (qp), (m°/ngay)
1 Thanh pho Ha Noi 8.529.000
2 | Thanh phb Hai Phong 613.000
3 | Bac Ninh 968.700
4 Hai Duong 890.000
5 Hung Yén 1.215.000
6 Quang Ninh 103.000
7 Vinh Phuc 739.200
Téng cong 13.057.900
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Két luan |

Trén co s phan tich, tong hop tai liu, so
sénh Bdang phdn cdp triv heong va tai nguyén diw
bdo nude uong, nwée ky thudt va nudc khodng
cta Lién bang Nga v6i bang Phdn cdp trit lwong
khodng san & cac nuéc phuong tay do Uy ban
Chuan muc béo cdo tai nguyén khoang san qudc
té (CRIRSCO) thong qua, bai bao di nghién ctru
dé xuét 5 tiéu chi trong viéc phan cap trit lugng
va du bao tai nguyén nude dudi dét, d6 1a: 1)
Tiéu chi vé mirc d6 diéu tra mo nudce dudi dat; 2)
Tiéu chi vé do tin cay ctia con s trir lugng va tai
nguyén nuédc dudi dat; 3) Tiéu chi vé do chinh
xac khi x4c dinh cc nguén hinh thanh trit luong;
4) Tiéu chi vé do tin cay xac dinh chét luong
nudc va dy béo bién doi chat luong nudc; 5)
Tiéu chi vé cac chi tiéu Kinh té - Xa hoi - MO
truong. Tir cac tiéu chi da dé xuat, két hop voi sb
liéu vé trir luong nude dudi dat da duoc diéu tra
danh gia tir trudc dén nay & dong bang Bac Bo
no6i chung va thanh phé Ha Noi ndi riéng trong
khudn kho nhiém vy dé tai ma sb KC08.06/11-
15, chung t6i da dé nghi xép cép trir luong nudc
dudi dat & Ha Noi v6i cac con sd: Cip A (trix
luong nudc dudi dat do dugc): 669.000 m®/ngay:;
Cép B (trit lugng nude dudi dat tinh toan duoc):
656.756 m3/ngay; Cap Cl1 (trir luong dé& xuat):
1.141.672 m3/ngay, Cép C2 (tai nguyén du bao
nude dudi dat): 8.529.000 m¥/ngay. Tai nguyén
du bao nude dudi dat & dong bang Bic Bo dugc
xac dinh la: 13.057.900 m®ngay. Két qua ap
dung cac tiéu chi phan cap trir luong nude duoi
dat cho thanh pho Ha Noi va dong bang Bic B
1a nhiing con s0 v& trit luong cac céap trén day co
thé nhan dinh duoc sy thiéu hay du tai nguyén
nudc dudi dat, tir @6 phuc vu cong tic quan 1y,
bao vé ngudn tai nguyén nay mot cach hiéu qua.
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SUMMARY

Study proposed criteria of groundwater resources and reserves classification in the hanoi
city and northern plain of Vietnam

Poan Van Canh, Vietnam Association of Hydrogeology
Nguyen Thi Thanh Thuy, Hanoi University of Mining and Geology

Groundwater resources and reserves Classification is split groundwater resources have been
explored and evaluated into the ranks have different reliability . The reliability of reserve numbers
should be based on a variety of criteria. Currently in the world there is not a classification of
groundwater exploitable reserves uniformly, with each country having a separate regulation. In
Vietnam currently use guidelines decentralized groundwater reserves to be applied in the former
Soviet Union. However, there is no clear classification criteria, the application makes a difficult, not
uniform. Currently in the process of implementing threads KC08.06/11-15 we approach the the
lasted classification of groundwater reserves resources in Russia (Russian code - 2007) with
classification of mineral reserves of the western world (CRIRSCO template - 2013). Two
classifications are assigned the same content and different. The basis of the Classification of the
water reserves of the West is based on the distribution of the mines, access to material and
economic factors. In contrast, in the Russian Federation based on the objectives of exploration, and
computational results reported reserves.

From the analysis two Classifications of groundwater evaluated reserves above authors
have proposed Classification of groundwater resources and reserces in the context of use in Hanoi
city, Northern Plain particular and Vietnam in general, the proposed 5 criteria as a basis for
Classification of groundwater reserves and resources.

SUMMARY
Porosity prediction for Miocene reservoir in block 103

Nguyen Thi Minh Hong, Le Hai An, Hanoi University of Mining and Geology

Lithofacies, porosity and permeability as well as other petrophysical properties of the
reservoir, in recent year, with the robust development of modern technology applied in seismic data
processing and interpretation, shall be predicted directly from seismic data using the empirically
built relationship, either linear or nonlinear between one or more seismic attributes generated from
2D, 3D seismic data and one or more petrophysical properties calculated from wireline logs ... This
paper presents the preliminary outcomes of porosity prediction in Miocene sediments of block 103
in Northern Red River basin. The relationship between porosity and seismic attributes is revealed
based on multiple regression and neural network methods, namely MLFN and PNN. For individual
approach, one predictive model is derived. In order to reduce the uncertainty of individual
predictive model, in this paper, the authors proposed the average committee model that combined
all outputs from individual regression and neural network models into a final output of porosity.
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