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GIAI PHAP CHUYEN NUGC LUU VU'C PHUC VU CHONG THIEN TAl,
HAN HAN KHU VUC THANH PHO KON TUM, TINH KON TUM

Nguyén Vii Viét, Vii Pirc Siru, Pham Thi Hoai,
Bui Manh Bing, Tran Thi Nhung, Trin Thiét Hiing
Viéen Khoa hoc thuy loi Viét Nam

Tom tat: Cac dia p//nrong trén dia ban Tday Nguyén can Lrng dung cdc giai phdp khoi phuc dung tich cac
hé chira nudc hi¢n co va glalphap cong nghé chuyen nuoc gnra cdc ho chira dé tang luew trik nguon nude.
Viéc két néi cac hé thong cong trinh thuy loi la gidi phdp can thiét dé diéu hoa nguon nudc phuc vu phat
trién cac nganh kinh té va doi song ciia nguoi dan. Trong do cd giai phap chuyén nudc luu vuc phuc i
chéng thién tai han han khu vue thanh phé Kon Tum, tinh Kon Tum. D6 la chuyén nuée tiv cong trinh
thuy dién Plei Krong co nguon nuoc phong phii vao mia lii két néi, luu gitt sang lwu vyc khac cé diéu
kién dia hinh xdy dwng ho chira luu giit dugc nhiéu nwée nhing nguon sinh thuy tai cho lai kém phong
phii, @6 la hé Pék Sa Men va hé Pak Ning thong véi ho PLei Weh. Giai phap nay dugc thuc hi¢n bang
dwong ham chuyén nuwée va cong nghé bom cot nwée cao + duong ong dp lwc nham tang nguon nidc.
Sau khi thyc hi¢n se lam tang lwong mieée heu gisk ciia Ho Dék Sa Men tur 1,35 triéu m’ 1én 32,2 triéu m’.
Tiép do, ho Pdik Sa Men con trung chuyén thém 3,717 triéu m® tir nguon nuée mia lii ho thuy dién PLei
Krong vdo ho Dak Nang dé chong han hdn hang nam cho 1.214,59 ha khu vuc thanh pho Kon Tum va
cap nudc sinh hoat hi¢n tai trén 160.000 dan va dy kzen dén nam 2025 la 204.000 dan. Tong nguon nuoc
két noi, heu giiv ¢ 3 ho néu trén la 50,327 trigu m?® sé dam bdo di nuéc cho dién tich cdy trong nong
nghzep, bé tri theo quy hoach dén nam 2025 gom: 1500 ha hia vu Péng Xudn, 900 ha hia vu mia, 5.234
ha ngo va rau mau, 1.500 ha mia, 1000 ha ca phé

Tir khbéa: Chuyén nueGe luu viee, han han TP Kon Tum

Summary: It is necessary to apply the restoring capacity solutions for existing reservoirs and technology
solutions for transfering water between reservoirs to increase the storage of water resources in the
Central Highlands provinces. Connecting irrigation systems is an essential solution to regulate water
resources for economic development and people's life. Including solutions to transfer watersheds to
combat drought disasters in Kon Tum city, Kon Tum province. Water transfer from Plei Krong
hydropower project with abundant water resources during flood season will connect and be transferred
to other basins with terrain conditions to build reservoirs that can contain a lot of water but less
abundant of source aquatic resources on site, such as Dak Sa Men Lake and Dak Nang Lake connected to
PLei Weh Lake. This solution is implemented by water transfer tunnel and high water column pump
technology with pressure pipe to increase water source. After implementation, the maintenance water
volume of Dak Sa Men Lake will increase from 1.35 million m* to 32.2 million m*. Subsequently, Dak Sa
Men lake transferred another 3,717 million m’® from the flood water source of PLei Krong hydropower
reservoir into Dak Nang lake to combat the annual drought for 1,214.59 ha in Kon Tum city area and
supply domestic water. Currently, there are over 160,000 people and it is expected to reach 204,000 by
2025. The total water source connected and stored in the three lakes mentioned above is 50,327 million
m?, which will ensure sufficient water for the area of agricultural crops, arranged according to the plan
by 2025, including: Winter-spring rice of 1500 ha; crop rice; 900 hectares; corn and vegetables: 5,234
ha; 1,500 hectares of sugarcane; Coffee: 1000 hectares.

Keywords: Basin water transfer, Kon Tum City drought

1. GIOI THIEU phét trién kinh té v6i nhidu mé hinh san xuat
Nong - Lam da dang, ciac khu cong nghiép,
dich vu, du lich... nén doi hoi nhu cdu nuée
rat 16n. Theo két qua nghién ctru tinh toan tai
A s n6i dung 3 thudc dé tai: “Nghién ctru giai phap
Ngay nhén bai: 07/11/2019 N . e ey e A
Ny thong qua phan bién: 09/12/2019 nang cao kha nang luu gitr va khai théac hae_ﬁ:u
Ngay duyét dang: 12/12/2019 qua tai nguyén nudc mat phuc vu phat trién

Tay Nguyén dugc xem la noi [uén uén bi han
han de doa, day la vung c6 tiém nang lon vé
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bén vitng khu vuc Tay Nguyén do PGSTS.
Nguyén Vii Viét 1am chu nhiém cho thiy: Dén
nam 2050, Tay Nguyén thiéu 4,8 ty m® nudc
vao mua kho. Tiém ning ngudn nudc mit cta
Tay Nguyén rat 16n (Toéng lugng nudc dén
theo tan sut thiét ké, cac giai doan (W BDKH
2030: W75%: 45.11 ty m>, W85%: 40,81 ty
m’ va W BDKH 2050: W75%: 4521 ty m’,
W85%: 40,91 ty m®), lugng nuéc diung cho
cac nganh chi chiém (29-32)% luong nude dén
nhung hién tai Tdy Nguyén van thiéu nudc
tram trong, diéu d6 cho thiy Tay Nguyén dang
thiéu cac giai phap luu trit va st dung hop 1y
tai nguyén nudc mat.

Pé gitp cac dia phuong trén dia ban Tay
Nguyén trong viéc ung dung cac giai phap
khoi phuc, dung tich cac hd chtra nuée hién
¢ va giai phap cong nghé chuyén nudc giita
cac hd chaa dé tang luu trir nguén nudc, viéc
n6i mang hé thong cong trinh thuy loi 1a giai
phap can thiét dé diéu hoa ngudn nuéc phuc
vu phat trién cdc nganh kinh té va doi séng
ctia ngudi dan. Do d6 giai phap két ndi hd
chtra v6i muc dich 1a chuyén nudc tir ving
thira nudc hodc khong co kho trir sang ving
c¢6 it nudc hodc co kha niang luu trir vé dia
hinh nhung khong c¢é ngudn trir hodc két ndi
bd trg ngudn nude cho cac hd chira v6i nhau
v6éi1 muc dich tdng kha nang luu trir cia cong
trinh hd chira dé sir dung hoidc bd sung nudce
cho ving thiéu 1a can thiét.

2. KET QUA NGHIEN CUU TINH TOAN
PE XUAT PHUONG AN CHUYEN NUOC
LUU VUC PHUC VU CHONG THIEN
TAI, HAN HAN KHU VU'C THANH PHO
KON TUM, TINH KON TUM

2.1. Tong quan vé co ciu sir dung dit va
nhu cau nwéc khu vue thanh pho Kon Tum

Hién nay thanh phd Kon Tum c6 21 don vi
hanh chinh gom 10 phudng va 11 xa voi tong
dién tich ty nhién 432,9815 km?, dan sé tinh
dén 31 thang 12 nim 2017 khoang 160.000
dan. Theo Quyét dinh s6 139/QD- UBND

2013 vé viéc phé duyét Quy hoach phat trién
kinh t& xd hoi thanh phd Kon Tum dén nim
2020 va dinh huéng dén nim 2025 la:
204.000 dan.

- Vé vin dé cip nwdc sinh hoat dé thi: Hién
nay hé théng cap nuéc thanh phd Kon Tum
da duoc cai tao va md rong 1én cong suit
12.000m*/ngaydém. Ngudn tir song Dik Bla.
Trong giai doan téi dau tu nang cép 1én 22.400
m?/ngay dém vao nam 2020. Ngudn nudc cap
cho nha may 1y nudc tir séng Pik Bla. Nhu
viy theo: Tiéu chudn ding mede sinh hoat:
Duya theo tiéu chuin cdp nuéc TCXDVN
33/2006-BXD cép nuéc cho dan cu cia Bo
Xay dung, chi tiéu tinh toan cho tung thoi
doan nhu sau:

+ Giai doan hién tai: D4i voi thanh phd, thi
xd: Giai doan hién tai dén nam 2015 cép binh
quan 120 lit/ngudi/ngdy véi (90-100)% sb dan
duoc cép nudc sach. Thoi doan nghién ciru
tinh toan véi giai doan hién tai 1a nam 2017,
nén d¢ tai chon tiéu chuan cap nudc thanh phd
Kon Tum la 120 lit/nguodi/ng.d

+ Giai doan 2030

- Pbi véi thanh phd, thi xa: Giai doan dén nim
2030 cap binh quan 150 lit/nguoi/ngdy véi
100% s6 dan dugc cép nudc sach, dé& xuét
chon tiéu chudn cap nude thanh phé Kon Tum
14 150 lit/ngudi/ng.d. Dbi chiu véi tidu chuin
dung nudc thi : Hién tai 160.000 dan ctia thanh
phd Kon Tum luong nudc sinh hoat can la:
160.000 nguoi x 120 lit/nguoi/ng.d = 19.200
m’/ng.d, trong khi d6 cong suat nha may nudc
Kon Tum hién tai méi cép 12.000 m’/ng.d,
(con thiéu 7200m’/ng.d, tuong duong
2.628.000 m’). Pén nim (2020 -2025), theo
Quy hoach thanh phé Kon Tum cé dan s
204.000 dan, luong nudc sinh hoat can la:
204.000 nguoi x150 lit/nguoi/ng.d = 30.600m’
/ng.d (thiu 18.600m’/ng.d, tuong dwong
6.789.000 m?)

- Vé van dé cap nwdc cho nong nghiép
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+ San xudt néng nghiép khu vwec thanh phé
Kon Tum theo Quy hoach dén nam 2025:

e [a vy Dong Xuan 1500 ha; Lua vu mua 900

|  KHOAHQC

CONG NGHE

ha; Ngo va rau mau: 5.234 ha; Mia 1.500 ha;
Ca phé: 1000 ha;

Bang 1: Dién tich cac loai ciy trong chinh 2020-2025 khu vue thanh phé Kon Tum

; Trong do
Tong R A
TT Dia diém DThan | [4a Lia | Ngova , Cay
(ha) DPX(h sa(h rau mau | Mia ca phé,
(ha) | muacha) | o ticu (ha)
1 Bic TP Kon Tum 3.635 500 300 1.835 750 250
2 Nam TP Kon Tum 6.499 1.000 600 3.399 750 750
Cong 10.134 1.500 900 5.234 1.500 1.000

+ Tinh trang han han: Theo cong van
752/SNN-KH, ngay 26 thang 5 ndm 2016 cua
s0 Nong nghi¢p va PTNT tinh Kon Tum cho
thdy, chi riéng vu Dong Xuan nim (2015-
2016), thanh phé Kon Tum da bi han han
1.214,59 ha, do thiéu nguén nudc cua cong

trinh thiy lgi tudi, trong d6: Lia thuan: 451
ha, Ng6 va rau mau: 27,8 ha, ca phé, tiéu:
735,79 ha, dién tich han phan b & 2 bén ta
hiru séng Piak B La (Bic va Nam thanh phd
Kon Tum)

Bang 2: Di¢n tich han han vu Pong Xuin 2015-2016 khu vwe thanh phé Kon Tum

Téng dién Trong do
TT Dia diém tich han Lia thuan Ngb va rau Cay
han (ha) mau (ha) ca phé, tiéu (ha)
1 | Bic TP Kon Tum 405,62 172,2 9,75 223,67
2 Nam TP Kon Tum 808,97 278.,8 18,05 512,12
Cong 1.214,59 451 27,8 735,79

Cin ctr vao két qua tinh toan nhu cau nudc
ctia dé tai: "Nghién ciru gidi phdp ndng cao
kha nang luvu gitt va khai thac hiéu qua tai
nguyén nuéc mdt phuc vu phat trién bén
vitng khu viee Tdy Nguyén' cho thiy: Nhu
ciu nuéc tinh véi tan suit 85% cua cac loai
cay trong khu vyc thanh phd Kon Tum la:
Lia Dong Xuan: M= 8.668 m’/ha, Lua
mua: M= 3.048 m?’/ha, Ngoé Dong Xuan:
663 m’/ha va ca phé: 3.186 m’/ha va nhu

cdu nudc cho timg loai ciy trong tinh theo
cong thuc:

We = Mx F x10°m® (1). Trong d6: We 14 tong
lwgng nude can cho dién tich loai ciy trong
(10°m*); M: Murc dung nuéc cho 1 ha loai cay
trong (m */ha); F: Dién tich loai cy trong (ha)
Thay gia tri & bang 1 vao cong thuc (1) ta co
nhu ciu nudc chéng han khu vuc tp Kon
Tum la:
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Bang 3: Nhu ciu nwéc chong han khu vie thanh phé Kon Tum

TT Loai cdy trong Dign tich Mumr Met Wet 10°m?
i (ha) (m?/ ha) (m?/ ha)

1 | Bic TP Kon Tum 405,62 3,03
- Lua Dong Xuan 172,2 8.668 11.557 1,99
- Laa Mua 0 3.048 4.064 0
- Ng6 Dong Xuan 9,75 663 884 0,09
- Ca phe 223,67 3.186 4.248 0,95
2 NamTP Kon Tum 808,97 6,373
- Laa Bong Xuan 278,8 8.668 11.557 3,222
- Laa Mua 0 3.048 4.064 0
- Ngb Pong Xuan 27,8 663 884 0,025
- Ca phé 735,79 3.186 4.248 3,126

Tong cong 1.214,59 9,403

Bang 4: Nhu’cz‘iu nudée cho cdy trong nong nghiép theo QH
dén nam 2025 khu vuc TP Kon Tum
TT Loai cay trong Di¢n tich Mmr Met Wet 10°m’?
| (ha) (m’/ha) (m’/ha)

I Thanh ph6 Kon Tum 10.134 39,081
- Laa Bong Xuan 1.500 8.668 11.557 17,336
- Laa Mua 900 3.048 4.064 3,658
- Ngb va rau mau 5.234 663 884 4,627
- Mia 1.500 4.606 6.141 9,212
- Ca phé 1.000 3.186 4.248 4,248
1 | Biic TP Kon Tum 14,289
- Lua Dong Xuan 500 8.668 11.557 5,78
- Laa Mua 300 3.048 4.064 1,219
- Ngb va rau mau 1.835 663 884 1,622
- Mia 750 4.606 6.141 4,606
- Ca phe 250 3.186 4.248 1,062
2 Nam TP Kon Tum 24,792
- Laa Bong Xuan 1000 8.668 11.557 11,557
- Laa Mua 600 3.048 4.064 2,438
- Ngb va rau mau 3.399 663 884 3,005
- Mia 750 4.606 6.141 4,606
- Ca phe 750 3.186 4.248 3,186

4
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Qua két qua tinh toan ¢ cac bang trén cho
théy: Nhu ciu nuéc can cho sinh hoat hién
trang khoang; 2.628.000 m*> va Nhu cu nudc
cho dién tich han han dbi v&i cac loai cay
trong khoang: 9.403.000 m*

Téng nhu cdu hién tai cho sinh hoat va cay
tréng: 12.031.000 m 3, trong khi d6 hd Dak Sa
Men méi luu gitt duge 1,35 triéu m® dung tich
toan bo va 1,11 triéu m® dung tich hitu ich,
dam bao khoang 0,092 % yéu cau hién tai va
theo Quy hoach: Nhu céu cho sinh hoat va ciy
trong: 48.309.000 m’, nhu vay hd Pik Sa
Men, lwu giit khong dang ké so véi yéu cau
Quy hoach.

Pé dap ung nhu cau dung nudc néu trén,
can phai nghién ctru giai phap chuyén nudc
luu vuce

2.2. Giai phap ky thuit chuyén nuwéc luu
vwe phuc vu chéng thién tai han han khu
vue thanh ph6 Kon Tum, tinh Kon Tum:

Loi dung sy chénh Iéch nguén nudc va do
chénh cao dia hinh cling nhu kha nang luu
gilt ngudn nude theo diéu kién dia hinh cho
thiy dé cong trinh thuy dién Plei Krong
(thudc lvu vuc phong pht ngudn nudc vao
mua 1 phai xa xudng ha luu) c6 thé két ndi,
luu gitt sang cac luu vyc co diéu kién dia
hinh xdy dung hd chira Iuu giit dugc nhiéu
nuée, nhung ngudn sinh thay tai chd lai kém
phong phii, ¢6 1a ho Piak Sa Men va 2 ho
thong nhau: H6 Dk Ning, hd PLei Weh bang
giai phap, duong ham chuyén nudc va cong
nghé bom cot nudc cao + dudng ong ap luc
nhiam ting ngudn nudc dé chdng thién tai han
héan va cép nudc sinh hoat cho thanh phé Kon
Tum tinh Kon Tum.

2.2.1 Thuy dién Plei Krong

D3 xdy dung ¢ phia Bic ho Piak Sa Men véi
cac chi tiéu ky thuat theo Quyét dinh sb
215/Qb-TTg, cia Thu tudéng Chinh phu, ky
ngay 13 thang 02 ndm 2018 nhu sau:

(i) : Cac thong sb k¥ thuat co ban cta hd chua:

[ KHOAHOC
Cao trinh MNDBT: 570,0 m; Cao trinh muc
nude i kiém tra: 573,4 m, Cao trinh MNC:
537,0 m, Dung tich toan bd: 1.048,7 triéu m’,
Dung tich hitu ich: 948 triéu m* va Cong suat
phat dién NIm: 100 MW;

(ii) Qua trinh xa 1d tir ndm 2007 dén 2018:
Nam cao nhét (2018) 1a 1,45 ty m® va nim
thap nhét (2012) 1a 20,12 triéu m® (Nguon:
Tw Cong ty quan 1y khai thac cong trinh thuy
dién la Ly).

Hinh 1: Khu vuc yén ngua du kién dao
dwong ham chuyén nuée mia i ho TP Plei
KRong sang H. Dak Sa Men

Xay dung: Puong him chuyén nudce luu vuc:

- Giita 2 hd Pléi Krong va Dak Sa Men, ¢o 1
yén ngua, cao trinh ty nhién: (600-606)m,
phan chia lwvu vyc 2 hd trén. Phia hd Plei
Krong ¢c6 MNDBT: 570m va phia thuong
ngudn hd Piak Sa Men 1a dau khe sudi, cé cao
trinh 560 m, chénh nhau gita 2 hd 10 m (570-
560) m. Giai phap chuyén nudc tir hd thay
dién Plei Krong sang hd Pik Sa Men la:

+ Pao 1 duong ham, co cac chi tiéu k¥ thuat
sau: Cao trinh day dau duong ham: 569,5m;
Do doc duong ham 1/100; Chiéu dai duong
ham 692m; Kich thudc duong kinh D: 5m
(chon theo ciu tao dé thuan tién cho viéc thi
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cong), kha ning chuyén duoc 245m’/s, két ciu
BTCT max 250 dé chuyén nuéc tir hd thay
dién PLei Krong chay sang hd Piak Sa Men,
ngudn nude can chuyén 1a luong nude xa cac
thing mia 1ii cia hd thuy dién Plei Krong
(lugng nudc xa nay khong c6 anh huodng gi
dén phat dién) vi khi xa It méi duoc mé nude
chay vao ho Dak Sa Men.

2.2.2 Nang cd'p hé hién trang Dak Sa Men

Pay 14 cong trinh dugce dia phuong nang cip
hoan chinh nim 2015, 4n dinh theo quy mod
stra chita nho trén co s¢ ap tric thém va nang
thém chiéu cao dap tur 5m Ién cao 10,8m, mat
dap rong 3m vi giai doan nay chua c6 y tudng
sir dung ngudn nude xa thira trong mua li cia
thay dién Plei Krong.

Trong giai doan trién khai nghién ctiu dé
tai: “Nghién ciru giai phdap nang cao kha
nang luu giit va khai thdc hiéu qua tai
nguyén nwéc mdt phuc vu phdt trién bén
vitng khu vwe Tdy Nguyén'. Di su dung
phuong phap diéu tra, khao sat, phwong
phap ap dung hé théng thong tin dia ly
(GIS) cho théy hd hién trang Dak Sa Men,
c6 ngudn sinh thay cua hd nho (Flv: 5.2
km?), nhung diéu kién dia hinh c6 kha ning
luu gilt 1€n toi cac cao trinh ung voi kha
nang trtr theo dia hinh va thuy van dong
chdy dugc 4ap dung tinh todn theo cac cong
thirc sau:

a. Tinh toan khi niing luu trir theo diéu
kién dia hinh

Str dung phuong phép nghién ciru Iy thuyét va
tinh toan, phuong phap 4p dung hé thdng
thong tin dia Iy (GIS), xac dinh kha nang trir
ctia ho Pik Sa Men theo cong thirc

- WI=1/3 FO xAHO (10° m?) (1),
Trong d6: FO 1a: Dién tich khép kin cia duong
déng muc bung hé muc thip nhat (1) dén
tuyén dap (m?);

+ HO: Cao trinh day dap 1a diém giao cat giita
tuyén dap v6i song (m)

+ HI: Cao trinh dudng dong mirc 1, 1a diém
giao cat gitta dudng ddng mirc 1 v4i sdng (m)
+ AHO = H1-HO (m)

+ W1: Dung tich hd tmg véi dién tich khép kin
cia duong ddng bung hd mirc thip nhit (1)
dén tuyén dap (10°m’)

- W2=WI1+ AWI (10°m®) (2)

+AW1 = Y (FO+F1 +V FOxF1) AHI (10°n®)  (3)
Trong do: + F1: Dién tich khép kin cia duong
dong muc ké tiép duong dong muc thip nhat
dén tuyén dap;

+ H2: Cao trinh dudng dong mirc 2, 1a diém
giao cat gitra dudng ddng mirc 2 v4i sdng (m)
+ AH1 =H2 -HI

+ W2: Dung tich hd tmg véi dién tich khép kin
cia duong dong bung hd (2) dén tuyén dap
(10°m?)

- W3=W2+AW2 4)
+AW2 = 1/2(F1+F2 +V FIxF2) AH2 (10°n7) ~ (5)
Trong do: F2: Dién tich khép kin cua duong
doéng muirc ké tiép duong dong murc thir 2 d&én
tuyén dap;

+ AH2 = H3 - H2

+ H3: Cao trinh dudng dong mirc 3, 1a diém
giao cat gitra dudng ddng mirc 3 v4i sdng (m)
+ W3: Dung tich hd tmg véi dién tich khép kin
cia duong dong bung hd (3) dén tuyén dap
(10°m?) 1an luot ta tinh dén murc luu giir toi da
long hd du kién: W4 ap dung cong thirc tuong
tutrén v.v....

Thao tac trén phin mén Map Info va thay céc
tri & do v& duoc vao cac cong thirc tinh toan
trén ta c6 két qua tinh toan dung tich dién tich
va v& dudng quan hé dung tich ciia hd Pik Sa
Men nhu sau:
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Quan hé dung tich va dién tich hé Pik Sa Men

Z (m)

520

530

540

550

560

F (ha)

0,00

29,25

73,31

130,25

185,84

Y

0

1,463

6,425

16,467

32,190

(tr.m?)

Z-F-W Dak Sa Men
F (ha)
210 180 150 120 80 60 30 a
565

560 | ! I | | . —
\ —
555 gy . et |
550 | } i | ! |
545 il e =] | . W {tr.m3)
5 == ——F|(ha)
540 }ogme” | | + ! |
|
535 r i | T T \
530 4| | | ; ' i
520 ! ! I ! 1 I
| |
515 + ' +
00 50 10,0 15,0 200 250 30,0 350

Z (m)

Tir trén cho thiy:

+ Cao trinh day tuyén dap: 522 m

+ Cao trinh dia hinh luu giit thip nhéat: 540m
(twong duong 6,425x10° m*)

+ Cao trinh dia hinh lyu giir cao nhéat 560 m
(twong duong khoang 32,2x10° m?),

Néu nang cip hd Dik Sa Men, dé lru giit thém
nguon nudc i tr thiy dién Plei Krong sang
voi chiéu rong mat dap khoang 10 m, mai
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khoang 42m, tuong ting vdi cao trinh dinh dap
khoang 564 m va chiéu dai dap khoang 1.275
m thi hd nay c6 kha ning hru giir tdi da & cao
trinh 560 m twong duong 32,2x10° m* va dung
tich hiru ich: 31,96 triéu m?, trong do:

- Sir dung ngudn nudc dé tudi ty chay tir cao
trinh 520 m tro xuéng mép song Dik BLa,
gdm loa Pong Xuan 1.426 ha va laa mua
979 ha (dd ké ca dién tich ban ngap thay
dién Ia Ly) v6i dung tich can khoang 20,479
triéu m > ; Tuyén kénh din d4u ndi tir kénh
chinh, hd Piak Sa Men, két cdu kénh bé tong
cbt thép, kich thude (80x100)cm, doan qua
song Pik Bla duoc ndi tiép bang 1Xiphong
dai = 500m, tong chiéu dai tuyén kénh L:
12.480 m.

- Con lai 11,481 triéu m ° sir dung tram bom tir
h6é Pik Sa Men lén dé cip nudc chdng han
hang nim cho khu vyc phia Bic thanh ph
Kon Tum, khoang 405,62 ha trong do6: Lua
thuan: 172,2 ha, Ngo6 va Rau mau: 9,75 ha va
ca phé, tidu: 223,67 ha va cép nudc sinh hoat
khoang 160.0000 dan hi¢n tai va 204.000 dan,
bd tri theo Quy hoach, nim 2020-2025 cua
thanh phé Kon Tum;

Cong trinh hién trang HO Pak Sa Men xi
Kroong, thanh phd Kon Tum, c6 céac thong sb

thuong ha luu m =

(3-3,5), chiéu cao dap

k¥ thuat tap hop ¢ bang sau:

Bang 5: Thong tin chi tiét ho chira Pik Sa Men hién trang va sau ning cip

TT Hang muc Hién trang Sau ning cip
Dia diém Xa Kroong Xa Kroong
2 Flv (km?) 52 5,2
3 Wluu giit (10°.m?) 1.35 32,2
4 W hitu ich (10°.m%) 1.1 31,96
5 | Wchét (10°.n7°) 0,24 0,24
6 MNC (m) 525.5 525,5
7 MNDBT (m) 531 560
8 MNLTK (m) 531.3 562
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+ Vai dap phia ta gbi vao vach ddi cao, dia hinh rit rd nét

Hinh 2: Phia Té h6 Dik Sa Men

2.2.3 D kién xdy dung Ho Pak Ning thong
v6i ho Plei Weh:

Tinh todn tuong tu trén ta c6 quan hé dung
tich dién tich ho Pik ning va hd Plei Weh
nhu sau:

- Quan hé dung tich va dién tich ho Pik Ning

Z(m) | 525 | 530 | 540 | 550 560
F (ha) | 0,00 | 15,76 | 52,07 | 121,99 191,90

w 0 [0,394|3,610|12,068|27,630
(tr.m?)

Hinh 3: Phia hitu h6 Dik Sa Men

Z-F-W Plei Weth
F {ha)

Zim)

Z-F-W Dak Nang
F {ha)

210 175 140 105 0 as o
#

Z{m)
g
B
o

4

0.0 5.0 10,0 150 200 250 30,0
W {tr.m3)

- Quan hé dung tich va dién tich hd Plei Weth

Z (m) |534 (537 |540 (550 |[560

F (ha) |0,00 |13,97 |27,94 |81,37 | 134,80
w 0,210 {0,826 |6,059 [16,760

(tr.m?)

0.0 20 40 6.0 8.0 10,0 12,0 14,0 16.0 18.0
W {tm3)

a) Ho Pik Niing: Dy kién xay dung trén sudi
Pik Bron va sudi Diak Nang, ho c6 dién tich
lvu vuc Flv=8,43 km?, diéu kién dia hinh long
hd ¢6 thé luu gilr dén cao trinh 550 m, tao
dugc dung tich khoang 12,068 triéu m*. Theo
két qua tinh toan thuy van, cho thdy, ngudn
nude dén voi tan suit 85%, sau khi trir tdn that
thi nguén sinh thiy chi la: 3,27 triéu m®, con
thiéu khoang 8,798 triéu m’.

b) HOo Plei Weh: Dy kién xdy dyng & phia
Nam Ho Pik Ning, tai ngd 3 sudi khong tén
thugc lang Plei Weh, c6 dién tich luu vuc:
29,46 km 2, diéu kién dia hinh c6 kha niang luu
gilr dén cao trinh 550 m tao duoc dung tich
6,059 triéu m’. Theo két qua tinh toan thuy
van, cho thiy, ngudn nudc dén véi tin suit
85%, sau khi trir ton that 1a: 11,14 triéu m’.
Vay ngudn sinh thiy tai chd hd nay con thira
khoang 5,081 triéu m?, do hd Pak Ning thong
nhau v6i hd Plei Weh nén ngudn nuée hd nay
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chuyén sang hd Pik Niang 5,081 triéu m’. Vay
hd Pak Nang van con thiéu:3,717 triéu m°, dé
xuat chuyén ngudén nuéc tir Thiy dién Plei
Krong sang ho Dik Ning thong qua hd ik Sa
Men (sau khi Iuu giit diy hd & cao trinh 560 m
tuong dwong 32,2 triéu m’, thi hd chuyén tiép

|  KHOAHQC CONG NGHE
sang Pak Nang 3,717 triéu m® tir ngudn nudc
mua 1 hdé thay dién Plei Krong) dua tong
luong nuéec hd Pik Ning va Plei Weh la:
18,127 triéu m’

Vay quy mé hd Pik Ning va hd Plei Weh dé
xuét nhu sau:

Bang 6: Thong tin chi tiét ho chira Pik Niing va Plei Weh du kién hru giir

TT Hang muc Ho Pik Ning H Plei Weh
1 | Piadiém X4 Ia Chim X4 Ia Chim
2 | Flv (km?) 8,43 29,46
3| Wleu giir (10°.m°) 12,068 6,059
4 | W hitu ich (10°.m’) 11,674 5,849
5 | Wchét (10°.n°) 0,394 0,21
6 | MNC (m) 530 537
7 | MNDBT (m) 550 550
8 | MNLTK (m) 552 552

3. PUONG ONG AP LUC CHUYEN
NUGC TU HO PAK SA MEN SANG HO
DAK NANG

Puong dng ap lyc chuyén nudc tir hd Dik Sa
Men sang hd Pik Nang, du kién dat ¢ bd hiru
dap Dak Sa Men véi cao trinh day éng 558 m;
Chiéu dai dng L: 6.340 m, cudi dudong dng dat

& vai bo ta hd Pak Nang véi cao trinh ddy dng
549 m, chénh nhau giita 2 hd 9 m (558-549)
m, téng lwong cin chuyén 3,717 triéu m’,
tuong ung 0,48 m*/s (thoi gian can chuyén
lugng nude xa 3 thang mua I thuy dién Plei
Krong thong qua hd Pik Sa Men.), kich thudc
duong dng D600mm.

Bang 7: Tong hgp lwgng nuwéc can chuyén nwde cia cac ho

W Q cﬁp
cl!)uyén chuyén
TT Tén cong trinh deé luu trong 5 Giai phap cong trinh
gilr nuwoc thang
(10°m?) (m?/s)
Tur thay dién PLei Krong
1 |sang 3 ho Pik Sa Men va 34,567 245 | Ham chuyén nudc
bak Nang, va Plei Weh
- | Luu giir tai hd Dak Sa Men 30,85
Trung chuyén tir hd Dk Sa
- | Men sang h6 ik Ning 3,717 0,48 | Puong dng AL ty chay
thong hd Plei Weh
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W Q cin
chuyén chuyén
TT Tén cong trinh dé luvu trong 5 Giai phap cong trinh
gilr nuwoc thang
(10°m*) (m/s)
Sinh thuy tai chd: 3,27 triéu m’
+ 5,081 triéu m ? sinh thuy Plei
2 | Luu giit tai hd Dik Ning 12,068 Weh va 3,717 triéu m® chuyén
tir Dak Sa Men sang tir nguon
nudc mua li TP Plei Krong
3 Tu I? Plei Weh sang 6.059 0.65 K(%l’lh ‘fhéng ho c.hﬂuyér; sang
H bak Nang bak Nang 5,081 triéu m
Cong (2+3) 18,127
Tong cong 3 ho 50,327

4. XAY DUNG CAC TRAM BOM SU
DUNG NGUON NUOC LUU GIU TU
CAC HO CHUA PHUC VU NHU CAU
DUNG NUOC KHU VUC THANH PHO
KON TUM

- Quy mé tram bom cét nuée cao + duong ong
ap luc dé chong thién tai han han va cap nuoc
sinh hoat cho khu viec thanh pho Kon Tum.

+ Tram bom phia Hiru song Dak Bla (thugc
phia Bic thanh ph6 Kon Tum):

St dung giai phap dong luc, bang loai may
bom ¢6t nude cao, du kién xay dung tram bom
bak Sa Men, ¢ phia hitu ha luu dap hd Pik Sa
Men, ldy nuéc tir kénh chinh hitu véi mat cit
kénh hinh chir nhat, két ciu bang bé tong cdt
thép, phan doan 10 m mét doan, téng chiéu dai
2.050m, kich thude (0,3x0,4)m, riéng 100 m
doan dau kénh c6 kich thuéc nhu sau Bxh:
(1,5x1,2), trén doan kénh nay xay dung mot bé
tap trung nudc dé bom, c6 kich thude: Cao
trinh dy bé: 524,0 m;

+ Chiéu rong va chiéu dai budng hut tinh theo
cong thue kinh nghiém:

1/ Tinh todn thiét ké bé it
a- Chiéu rong budng hat

- Chiéu rong bé hut theo cdng thic
kinh nghiém

10

B=n*(Dv+2b")

Trong d6: - n: s6 ong hit; Dv: dwong kinh
miéng vao ong hut; b': Khodng cach tir mép
ngoai ong hut den twong bén; b' = 0,7 m

b - Chiéu dai budng hut

- Chiéu dai budng hut: L = (4 - 5) Dv

c- Khoang cach tudng sau dén dng hut

- Theo qui pham: b <= 0,75 Dv = 0.28m; Theo
cAu tao: b >= 0,5 m; Tu 2 diéu kién trén ta
chon: b=0,5m

Thay céc tri sO vao cong thuec trén ta ¢

+ Chiéu rong budng hit: 1,95m; + Chiéu dai
buéng hat: 2,75 m + b(0,5)m = 3,25 m; Cao
trinh dat may, du kién khoang 528,5 m véi
cot nude hut khoang 4 m (hat nude tir bé tap
trung nude trén kénh ha lvu hd ik Sa Men),
day 1én cao d6 khoang 575 m (H bom
khoang: 50m), hé théng duong dng ap luc
tiép tuc di qua cac diém cao 1a: 574 m, diém
cubi 1a 532 m (thuéc Budn May Ko Tu,
phu’O’ng Truong Chmh thanh phb Kon Tum)
ngudn nude cung cip cho toan bd phia Bic
thanh phd Kon Tum dén phia hiru ven song
Pik BLa va chéng han hang nim cho ving
nay, khoang 405,62 ha trong d6: Lia thuan:
172,2 ha, Ngb va Rau mau: 9,75 ha va ca phé,
tidu: 223,67 ha va cap nudc sinh hoat khoang
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160.0000 dan hién tai va 204.000 dan bd tri - Luu lwong thiét ké tai tram bom: Qdm =
theo Quy hoach, ndm 2020-2025 cta thanh W/T (1)
phd Kon Tum;

Trong d6: W 1 tong luong nude yéu cau (10°m’);
Quy mo tram bom: T (s) 1 thoi gian can bom véi mdi ca bom tir (20-
22) h/ngay, tong thoi gian can bom bién dong tir
25,92 x 10°s dén 28,512 x 10°s, thay céc gia tri
nhu ciu nudc ciing nhu thoi gian bom ta ¢6 két
qua quy mo tram bom nhu bang sau:

V6i céc chi tiéu cip nude va kha ning luu giir
ngudn nwoc hd Pik sa men nhu di néu trén,
xac dinh dugc quy mo tram bom Dak Sa Men
theo cong thirc sau:

Bang 8: Xac dinh cdc thong sb ciia tram bom ik Sa Men

TT Hang muc Don vi Tram bom SD
1 | Vitrixay dung g;ﬁhsgal\zi dap
) I};I;lll(crsna Vl\l/ierll?);}'rl?lcn\gfllll(lrlll élu’oc tor kénh chinh ho chtra 106 11,481
- |Cép nuée chdng han cho nong nghiép 10°m* 3,03
- |Cép nudc sinh hoat (160.000 -204.000) Nguoi 10°m* 2,628-6,789
3 |Hé sb sir dung ciia dudng 6ng 0,9
4 |Luu luong thiét ké tai tram bom: Qdm = m’/s 0,41
5 |Luu lwgng bom Q bom = Qdm m’/gio 1.476
6 |Tén may LT21250-125
+ | Luu luong cho phép ctia may (Q) (m*/gio) 1000 - 1500
+ | Cot nude bom cho phép (H) (m) 136-106
+ | Cot nude hiat [Hek] (m) 4
7 [N dong co (Kw) 630
8 |Sb vong quay v/p 1450
9 |S6 t6 may (1t6 van hanh, 1 t6 dy phong) T 2
10| ssomg b hyerung i v gy || D

Quy mé dwong ong:
Bang 9: Tong hop chiéu dai tuyén éng
TT Hang muc cong viéc Don vi Khoi lwong
1 | Puong kinh 6ng chinh D=550 m 15.300
2 | Puong kinh ng nhanh D=300 m 17.740
3 Kénh chinh ty chay m 12.460
4 Xi phdng trén kénh chinh m 500
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+ Tram bom phia Ta song Pak B La (thuoc
phia Nam thanh pho Kon Tum):

St dung giai phap dong luc, bang loai may
bom ¢6t nude cao, du kién xay dyng tram bom
Pik Ning, ¢ phia hitu ha luu dap hd Dik
Ning, bang kénh dan ho dai 100 m doan kénh
hinh chir nhat, két ciu bé tong cbt thép, co
kich thudc nhu sau Bxh: (1,0x1,2), trén doan
kénh nay xdy dung mot bé tap trung nudc dé
bom, tinh toan tuong tu nhu tram bom Pak Sa
Men ta c6 kich thuéc nhu sau:

Cao trinh day bé: 532,0 m; Chiéu rong budng
hat: 5,85 m; Chiéu dai buéng hat: 2,75 m
+b(0,5) = 3,25 m; Cao trinh dat may, du kién
khoang 536,5 m véi ¢t nudc hat khoang 4m

(hit nude tir kénh ha lvu hd Pak Ning, ¢ cao
trinh 532,5m), déy lén cao d6 khoang 620 m (H
bom: 90 m), hé théng dudng bng ap luc tiép tuc
toa ra 3 phia xudng t6i gidgp song Pik Bla,
ngudn nudc cung cip cho toan bd phia Nam
thanh phé Kon Tum, tinh tir diém cao 620 dén
phia Ta ven séng Pak BLa va chdng han hang
nam cho vung nady, khoang 808,97 ha, trong do:
Liia thuan: 278,8 ha, Ngo va Rau mau: 18,05 ha
va ca phé, tiéu: 512,12 ha. Ngoai ra con dam bao
cap nudc cho dién tich ciy trong néng nghiép
theo Quy hoach dén 2025 gdm: Lia mua: 600
ha; Lua Bong Xuan: 1000 ha; Ngo6 va rau mau:
3.399 ha; Ca phé: 750ha, Mia: 750ha.

+ Quy md tram bom:

Bang10: Thong sb ciia tram bom Pik Niing

TT Hang muc Don vi Tram bom
1 | Vitrixdy dung Kénh ha luu dap Plei Weh
2| thomg i i Weh e o | 107 17,523
- | Cép nuéc cho ndng nghiép 10°m?3 9,403-17,523
4 | Hé sb sir dung cuia dudng 6ng 0,9
5 | Luu lvong thiét ké tai tram bom: Qdm = m’/s 0,625
6 | Luu luong bom Q bom = Qdm m3/gio 2253
7 | Tén may LT21250-125
+ | Luu lugng cho phép ctia may (Q) (m*/gio) 1000 - 1500
+ | Cot nude bom cho phép (H) (m) 136-106
+ | Cot nudc hut [Hek] (m) 4
8 | N dong co (Kw) 630
9 | Sb vong quay v/p 1450
10 | Sb t6 may ( 2t6 van hanh, 1 t6 du phong) T6 3
1 e s i e | s

+ Quy méd dwong dng: V§i nguyén tic
bo tri, thiét ké tuyén duong oOng nhu

trén xac dinh dugc tong chiéu dai tuyén
ong nhu sau:
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Bang 11: Téng hop chiéu dai tuyén 6ng ciia tram bom PikNing

TT Hang myc cong viéc Pon vi Khéi lugng
1 Duong kinh D=550 m 11.550
2 Duong kinh D=300 m 17.080
3 Kénh thong hd rong 10m m 620

DAC TINH KY THUAT MAY BOM KIEU
Characteristic curve Model
Dbg = 785 mm

HIGY SUAT
Efficiency
niw)
EREIE-

=

g 200
= £= |00
2 B3
Sg2
ZE3 |mo
g 800
o

230
] 210
Z 3
= & T (200
=
5 T | 180
5
= 180
LUU LUGNG
pacity
Of réfhr )

CONG TY CHE TAO BOM HAI DUONG
Hai Duong Pump manufacturing Company

KIGH THUSC LAD DATMAY 50M LHP1000-200

1013

CONGTY CF CHETAD BOM HAIDUONG 1] |
i D P oz facturin Jeirt ek Cermpany | N

Hinh 6: Mt s6 hinh dnh vé théng s6 mdy bom cét nude cao do nha méay bom Hdi Dwong SX

_ SUDO LUL GIU VA KET NI NGUON NUGC THUY BIEN PLEL KRONG VOL HO DAK $A MEN, DAK NANG, PLEI WEH i
BANG GIAI PHAP CONG NGHE BOM COT NUGC CAO VA BUONG ONG AP LUC KHU V{/C THANH PHO KON TI TINH KON TUM “'é‘:s"
PETAL NGHIEN CUU GIATPRAP NANG €40 KHA NANG LU GIT VA KHAUTHAC BIEU GUA TAINGUYEN NUGE MAT PHUC VU PHAT TRIEN BEN VONG KHU VUC TAY NGUVEN

HOPLELRRONG

MNC = 525m
Wig = 12.088Trm3

W= B0S9Tr.m3

HOYALY.

So d0 hru giir va két ndi ngudn nwéc thiy dién Plei Krong
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3. KET LUAN VA KIEN NGHI

Giai phap chuyén nudc luu vire phuc vu chong
thién tai han han khu vuc thanh phé Kon Tum,
tinh Kon Tum 1a: Chuyén ngudn nudc mua 1,
tor cong trinh thuy dién Plei Krong, thudc luu
vire phong phii ngudn nuéc vao mua Ii phai xa
xudng ha luu, két ndi, lwu giit sang Iuu vuc
khac c6 diéu kién dia hinh xdy dung hd chira
lvu gitt duoc nhiéu nude, nhung ngudn sinh
thily tai chd lai kém phong phu, d6 1a hd Pak
Sa Men va hd Dik Niang thong véi hd Plei
Weh bang giai phap, dudng him chuyén nudc
va cong nghé bom cot nudc cao + dudng dng
ap lyc da dat duogc hiéu qua kha cao:

Trude hét: Viée chuyén nuéc khong c6 anh
huong gi dén qua trinh phat dién cua cong
trinh thily dién P Lei Krong va dy kién lay luu
lwong mua i (7,8,9,10,11) véi tong lrong
khoang 34,567 triéu m?, trong khi d6 luong
nudc x4 cua thuy dién Plei Krong ndm cao
nhit: 1.452,47 triéu m® va nim thip nhit:
20,12 triéu m® (tuy nhién ciing ¢6 nhitng nim
khong c¢6 xa li, lwong Ii khong xa chiém
khoang 30% liét thong ké tir nim 2007 dén
2018) do vay trong qua trinh quan 1y khai thac
hdé Pik Sa Men can c6 nhitng du bao tét dé
dam bao lwong nuée du phong cho chdng han
hang ndm khoang 1.214,6 ha khu vuc thanh
phd Kon Tum. Luong nuéc st dung tir lwgng
nude x4 mia i cia thiy dién Plei Krong két
ndi vao 3 ho sau:

H6 chira Piak Sa Men: Khi nang cdp hoan
chinh, nguén nude luu gitt duge la: 32,2 tri€u
m’ (ting 30,85 triéu m®); Hd Pik Ning: Luu
gitt dung tich 112,068 triéu m’ (ting 8,798
triéu m*); H hd Plei Weh: Luu giit 6,059 triéu
m’® va chuyén sang hd Dik ning 5,081 triéu
m’; Tong lwong nude 3 hd 1a: 50,327 tridu m’,
trong d6, ngudn nude két ndi tir hd thuy dién
PLei Krong bd cip sang cho 3 hd trén la:
34,567 x10° m’. Sir dung gidi phdp bom cot
nude cao tir hd Pak Sa Men va hd Pik Ning,
s€ chéng duogc 1.214,59 ha han han hang nam

khu vyre thanh phd Kon Tum va cdp nudc sinh
hoat hién tai cho trén 160.000 dan va du kién
dén (2020-2025) 1a 204.000 dan.

Ngoai ra con dam bdo du nude cho dién tich
cdy trong néng nghiép, bd tri theo Quy hoach
dén nim 2025. Sir dung ngudn nude luu giit &
h6 Pik sa men con tudi tu chay tir cao trinh
520 m tré xuéng mép song Pik BLa, gom lia
bong Xuan 1.426 ha va lua mua 979 ha voi
dung tich dugc su dung khoang 20,479 tri¢u
m’ véi gidi phdp ndy s& x6a bo duge 6 tram
bom nam doc song Pik B La giy rat nhiéu
kho khan cho cong tic quan ly ma hi€u qua
tudi khong cao, hang nam tén kém nhidu cho
chi phi stra chita. Pay la dy 4n mang lai hi¢u
ich kha cao rit cin dugc nghién ctru dau tu
xdy dung cang sém cang tot. Tuy nhién, day
ciing 13 mot giai phap phtrc tap can phai xem
xét nhidu khia canh vé kinh té, xd hoi, moi
truong nhdm dam bao diéu phdi ngudn nude
hop 1y, giai quyét cang thing vé ngudn nudc
cho nhitng vung khé khan, han han nhung
khong gdy anh huong dén cac ving hay cac
cong trinh chuyén nudc.

Giai phap chuyén nudc luu vire phuc vu chong
thién tai han han khu vuc thanh phé Kon Tum,
tinh Kon Tum néu trén ¢ thé 4p dung & kha
nhiéu ho chtra nuéc da xay dung trén dia ban 5
tinh Tay Nguyén vi du HO Pk Uy huyén Dak
Ha tinh Kon Tum, ¢6 thé chuyén vai triéu m’
sang hé thong ho chira Pak Kit, dap Kon
Trang Kla, dap Ba L& v.v... H6 Ea Mlah huyén
Krong Pa tinh Gia Lai, & phia Bic ving giap
ranh véi khu huong lgi ho Ea Mlah 1a ving dat
dai kha bang phang cta xa Ea RSai, chi c6 dap
hién trang Ea RSai tudi thiét ké150ha, thuc
tu6i khoang 97,5 ha. Néu khoi thong qua yén
ngwa mot phan ngudn nude tir HO Ea M Lah
(myc nude: 215m -200m sang lwu vye sudi Ea
Kroi, cao trinh < 200m), két ndi vao dap Ea R
Sai nang 1én thanh hd chira c6 thé tich thém
ngudn nudc 1én dén vai triéu m® ving nay
ciing c6 thé két ndi bang giai phap cac ao trir
dang dan bau dan bi, ndi tiép theo sau dap Ea
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Rsai 1én phia TAy Bic v.v. Dic biét 1a cong
trinh thuy dién Buon Kbp & phia Nam, TP
Buon Ma Thudt, hang ndm lugng nudc x4 thira
vao mua lii tir 170 x10° m* d&én 939 x 10° m’
trong khi d6 phia Béc ho thuy dién Buon Kbp
chi can dao 1 tuyén kénh hé qua yén ngua co

TAI LIEU THAM KHAO

[ KHOAHOC
thé chuyén ngudn nuéc vao 3 hd chira: Ea
Tour, Chu Diét va hd thon A nal, ngudn sinh
thiy it nhung diéu kién dia hinh c6 kha ning
lyu giit 1én dén 196 x10° m, luong nudc niy
s& giai quyét can ban han han hang nim ving
Nam Bu6n Ma Thuot.

[1] Téng cuc théng ké, 2018, Nién giam thong ké tinh Kon Tum;

[2] Thi twéng Chinh Phu, 2011. Quyét dinh so 581/0D-TTg vé viéc phé duyét Dy dn Quy
hoach tong thé phat trién kinh té xd héi Kon Tum dén nam 2020, ban hanh ngay

22/4/20111;

[3] Thi twéng Chinh phi, 2014. Quyét dinh sé 1182/0P-TTg vé viéc ban hanh Quy trinh
van hanh lién hé chira trén luu vuc song Sé San, ban hanh ngay 17/7/2014;

[4] Vién Quy hoach Thiy lgi, Tong cuc Thuy loi, 2013. Bdo céo tong hop, du an “Quy hoach

tong thé thuy loi viing Ty Nguyén”.

[5] Vién khoa hoc thity lgi Viét Nam: Tén dé tai: "Nghién ctru giai phép ning cao kha ning
lyu giit va khai thac hiéu qua tai nguyén nuwéc miat phuc vu phat trién bén virng khu vuc
Tay Nguyén~ Chu nhiém dé tai: PGS.TS. Nguyén Vil Viét.

TAP CHi KHOA HOC VA CONG NGHE THUY LO!I SO 57 - 2019 15



