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XAY DUNG BAN B0 NGAP LUT KHU VUC HA DU
KHI XA LU TU SsONG HONG VAO SONG DAY

Le Viét Son!

TOM TAT

Bai bao nay trinh bay két qua nghién ctu, danh gia rdi ro ngap li ving ha du song Day khi xa la tit song
Héng vao song Day dé bao vé cho tha do Ha Noi theo Nghi dinh 04/2011/ND-CP. Khu vuc duoc tap trung
nghién cttu, phan tich 1a viing c¢6 nguy co ngap lut khi xa li tir song Héng vao song Déy, bao gom ving
bung chtta Van Céc, ving bai song Pay nam gitta cac tuyén dé song D4y, ving cham lit Chuong My, My
btic va vung hitu Day ciia Ha Nam. Nghién citu stt dung phuwong phap mo hinh toan dé xac dinh do sau
ngap, dién tich ngap va xay dung ban do ngap lut cho ving nghién cttu. Két qua nghién ctru cho thay, véi
diéu kién long dan va hé théng dé nhu hién tai néu muc x4 lit 1.000 m®/s thi chi c6 viing bung chtta Van Céc
va vung bai song Day phia thuong du cau Mai Linh bi ngap ning, cac khu vuc khac bi 4nh huéng khong
dang ké. Khi x4 li v6i luu luong thiét ké 2.500 m®/s thi toan bo viung bai song D4y, cac khu cham li Chuong
My, My Dbtic va Hitu Dy ctia Ha Nam déu bi ngap sau. Két qua nghién ctru cho thay viéc dau tu, cai tao
long dan song Day va hé théng dé song Day 1a yéu cau cap thiét. Két qua nghién cttu tao ra cac hinh anh
truc quan gitp cac nha quan ly va nguoi dan dé dang nhan biét duoc rii ro ngap lut & khu vuc ha du song
bay dé c6 giai phap tng pho.

Tt khoa: Song Pdy, phong chong Ii, ban do ngép lut.

1. BAT VAN DE

Liru vue song Day nam trén dia phan thanh phé
Ha No6i, Ha Nam, Nam Dinh, Ninh Binh, c6 vai tro
quan trong trong cong tac phong chong lia cho tha
do Ha Noi va ving déng bang song Hong. Sau khi
hoan thanh cac ho chtra 16n & thuong du gom Hoa
Binh, Thac Ba, Tuyén Quang va Son La, Chinh phu
da ban hanh Nghi dinh s6 04/2011/ND-CP vé viéc
bai bo viéc st dung cac khu cham la Tam Thanh
thuoc tinh Pha Tho, Lap Thach thudc tinh Vinh
Phuc, Lwong Phi — Quang Oai, Ba Vi thu¢c thanh
pho Ha Noi va hé thong phan li song Pay nhiam tao
diéu kién 6n dinh doi séng va phat trién kinh té - xa
hoi & cac khu vuc phan cham la trén hé thong. Doi
voi hé thong song Pay, Nghi dinh 04 quy dinh phai
quy hoach xay dung mdi, cai tao nang cap cac cong
trinh dau mai, he thong dé song Pay, nao vét long
dan song Day dé chu dong dua nudc song Hong vao
song Day voi luu luong mua kiét tir 30 m®/s dén 100
m?®/s, mua la tir 600 m*/s dén 800 m?/s phuc vu cap
nuoc sinh hoat, san xuat, phat trién kinh té - xa hoi va
g6p phan cai thién moi truong. Dong thoi, ddm bao
song Day thoat duoc luu luong t6i da 2.500 m®/s dé
dv phong khi xuat hién li c6 chu ky lap lai 16n hon
500 nam trén hé thong song Hong hodc xay ra su co

'Vién Quy hoach Thuy loi

nghiém trong doi voi hé thong de diéu khu vuc noi
thanh Ha Noi.

Nhu vay, theo Nghi dinh 04 dé dam bao an toan
cho tha d6 Ha Noi, noi tap trung cac trung tim chinh
tri, kinh t&, van hda, xa hoi ctia ca nu6c khi la trén hé
thong song Hoéng vuot qua la 500 nam thi viéc
chuyén la tir song Hong vao song Pay van can duoc
thuc hién voi luu luong t6i da 2.500m?/s. Bai bao nay
trinh bay két qua nghién cttu, tinh toan cac rti ro va
xay dung ban d6 ngép lut & ving ha du trong truong
hop phai xa li tir song Hong vao song Day voi cac
luu lwong khac nhau, tir 600m?/s dén 2.500m?/s. Két
qua nghién cttu nhiam x4ac dinh duoc dién tich ngap,
do sau ngap, thoi gian ngap lut tai bat ky vi tri nao
nam trong ving anh hudng cta viéc xa la.

2. PHAM VI, MUC TIEU VA PHUONG PHAP NGHIEN CUU

2.1. Pham vi nghién ctru

Pham vi ctia nghién ctu 1a toan bo luu vuc song
Day, thuoc Ha Noi, Ha Nam, Nam Dinh, Ninh Binh
(hinh 1).

Vung c6 nguy co ngap la la khu vuc chiu anh
hudng nang né nhat cta viéc x4 li tir song Hong vao
song Day bao gom ving bung chira Van Coc, ving
bai song Day nam giira cac tuyén deé song D4y, viing
cham lid Chuong My, My Dtc va vung hitu Day ctia
Ha Nam.
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2.2. Muc tiéu

Nghién cttu ¢6 2 muyc tiéu chinh, bao gém:

- Xay dung duoc ban d6 ngap lut cho cac khu vuc
doc song Day trén dia ban thanh pho Ha Noi, cac
tinh Ha Nam, Nam Dinh, Ninh Binh khi xa la tir song
Héng vao song Day voi cac kich ban khac nhau.

Lam co s @é lap phuong an canh bao, diéu hanh
phong chong 1i, di dan dam bao an toan khi c6 xa li
song Hong vao song Day.

PHU THO

HOA BINH

GHI CHU

THANH HOA

Hinh 1. Pham vi nghién cttu (viing c6 nguy co ngap
lit deoc t6 mau sam)

2.3. Phuong phap nghién ctru

Nghién cttu tng dung moé hinh tinh toan thuy
luc tién tién dé mo phong qua trinh truyén la trén he
thong song va ving bai ciing nhu qua trinh ld tran
qua cac doan de, duong tran, duong giao thong dé
chay vao trong dong khi xa 1 tir song Héng vao song
bay, mo hinh MIKE FLOOD, bao gém 2 thanh phan
MIKE11 va MIKE21.

M6 hinh toan MIKE 11 do Vién Thay van Dan
Mach (DHI) phat trién duoc ap dung dé tinh toan
qua trinh truyén li trén long song chinh, trong do
dong chay co ban 1a 1 chiéu theo chiéu doc song. Mo
hinh c6 thé moé phong cac cong trinh trén song nhu
cong, cau, dap, cac cong trinh kiém soat la va diéu
tiét I voi do chinh xac cao.

M6 hinh MIKE 21 1a mot mé dun thay dong luc
dung dé mo hinh hoa dong chay tran 2 chiéu trén
cac bai song, khi la trén song vuot qua dé va tran vao
trong déng. Phién ban duoc st dung trong nghién
ctu nay la MIKE 21FM la phién ban ma lwdi tinh
toan duoc thiét 1ap linh hoat, & nhitng khu vuc hep,
c6 su thay déi dot ngot cta dia hinh, cua diéu kién
dong chay thi chia ludi day; & nhing khu vuc dia
hinh kha bing phang cé thé chia luéi thua hon dé
giam thoi gian tinh toan.

Két qua tinh toan ctia mo hinh thiy luc cho phép
xac dinh duoc muc nudc 1a, dé6 sau ngap, dién tich
ngap va thoi gian ngap trong pham vi tinh toan ctia
mo hinh.

3. THIET LAP MO HINH TiNH TOAN RUI RO NGAP LUT KHI
XA LU

3.1. Pham vi tinh toan cia mé hinh thiy luc

M6 hinh thiay luc MIKE FLOOD duoc thiét lap
dé tinh toan qua trinh truyén la trén hé thong song
bay khi x4 la tir song Hong vao song Day bao gom
cac bo phan sau:

- Vé mang song tinh toan, gom cac song voi
chiéu dai duoc trinh bay & bang 1.

Bang 1. Mang song tinh toan

TT Tén soéng Chiéu dai (km)

1 |Song Day 237
2 |Song Bui 24
3 |Song My Ha 13
4 |Song Hong 42
5 |C4m binh- Hiép Thuan 12
6 |Song Tich 69
7 |Pao Nam Dinh 29
8 |Song Hoang Long 63

Tong 493

- Mién tinh thay luc hai chiéu duoc xac dinh 1a
khu vuc c6 kha nang bi ngap la khi xa la tir song
Héng vao song Day. Tai khu vuc nghién ctru mién
tinh nay duoc xac dinh dua vao két qua phan tich cac
tai lieu diéu tra vét la, ban do dia hinh ty 1lé 1/2000,
1/10.000 va he thong céac tuyén duong quoc 19, tuyén
de doc song Day, song Tich, song Bui. Két qua phan
tich da xac dinh dwoc mién tinh c6 dién tich khoang
430 km?, bao gom cac khu vuc sau:

- Khu vuc viing bung chira Van Céc.

- Khu vuc viing bai song Day doan tir dap Day
dén Ba Tha.
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- Cac khu vyc dong bang ctia cac huyén Chuong
My, My Ditc thuoc thanh phé Ha Noi.

- Khu vuc déng bang phia hitu song Day thuoc
cac huyen Kim Béang, Thanh Liém va thanh phé Phu
Ly ctia tinh Ha Nam.

bic diém dia hinh ctia khu vire ¢6 nguy co ngap
li & vung nghién cttu duoc thé hién & bang 2.

Bang 2. Phan cép cao d6 mién tinh toan 2 chiéu

Cép cao @6 | Dien tich
TT (m) (ha) [Tyle ()
1 <1 85 0,2
2 1-2 1.424 3,2
3 2-3 2.638 6,0
4 34 4.280 9,7
5 4-5 6.536 14,9
6 5-6 7.616 17,3
7 6-7 6.085 13,9
8 7-8 4.223 9,6
9 89 3.838 8,7
10 9-10 3.262 7,4
11 10-11 2.412 5,5
12 >11 1.502 3,4
Téng 43.901 100,0

Pham vi tinh toan ctia mé hinh MIKE11l va
MIKE21 duoc lién két voi nhau va thé hién trén hinh
VEé sau.
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Hinh 2. Pham vi tinh toan mé6 hinh MIKE FLOOD

Bién cta mo hinh la qua trinh lIuu lwong, hoic
muc nudc theo thoi gian tai dau hoac cudi cac song
trong vung tinh toan, gom cac song sau (Bang 3).

Béng 3. Cac bién tinh toan

TT| Tén bién Vi tri Ghi cha

Bién trén

1 |Song Hong Son Tay

2 |Song Tich Vat Lai

3 |Hoang Long Hung Thi

4 |Pao Nam Dinh |Nam Dinh

5 |Song Day Van Coc  |Luu luong x4 lia
Bién dudi

1 |Song Day Cira Day

2 |Song Hong Ha Noi

3.2. két qua tinh toan ngap lut
3.2.1. Hiéu chinh va kiém dinh mo hinh

Trudc khi ap dung mo6 hinh vao tinh toan véi cac
kich ban x4 la tir song Hong vao song Pay, mo hinh
can duoc hiéu chinh dé xac dinh cac thong so thiuy
luc can thiét.

Mo hinh duoc hiéu chinh v6i tran 1a nam 1971 1a
nam c6 phan li gin nhat tir song Hong vao song
bay. Céac tram thay van duoc lua chon dé hiéu chinh
la Ba Tha, Pha Ly va BPoc Bo trén song Pay. Két qua
hiéu chinh cho tram Ba Tha duoc thé hién trén hinh
3. M6 hinh vira phan anh duwoc ca vé do lon va hinh
dang 1, qua trinh la 1én, qua trinh 1 xuéng.

Time Series Water Level

OB ¢

T T T T T T T T
W WHO 000 000 000  NW0 00000 KN  KND  wew oo | O 7 Sessonlst
1971 1981 28T 28T 23N BB NG 25T BB 2SS 283497
695864329

Hinh 3. Két qua hiéu chinh muc nuéc tai Ba Tha
Két qua tinh toan cho cac tram khac cing c6

mtc ¢ phu hop tuwong tw nhu & tram Ba Tha va duogc
thé hién & bang 4.
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Bang 4. Két qua hiéu chinh

T [Tram H (m) Sai s8
Thuc do | Tinh toan (m)
1 BaTha 7,34 7,35 0,01
2 |Gian Khau| 3,45 3,58 0,13
3 Poc Bo 3,28 3,37 0,09

Mo hinh da duwoc hiéu chinh va cho két qua rat
tot gitta muc nudc tinh toan va thuc do tai 3 tram
thiy van. Dé dam bao do tin cay cta mo hinh trudc
khi dua vao ap dung tinh toan cho cac kich ban xa Ia,
mo hinh tiép tuc duoc kiém dinh cho tran li nam
2008 voi bo thong s6 da dugc hiéu chinh. Két qua
kiém dinh cho tram Ba Tha duoc thé hién & hinh 4.

Két qua kiém dinh vé muc nuoc thuc do va tinh
toan 1a phu hop véi nhau tai cac tram kiém dinh gom
Ba Tha va Gian Khau, ching t6 bo thong so thuy luc
duoc thiét 1ap cho mo hinh 1a chinh xac.

m Time Series Water Level
65

L —

Hinh 4. Két qua kiém dinh muc nuéc tai Ba Tha
Bang 5. Két qua kiém dinh

3.2.2 Pdnh gid nutc do ngap Ii vor cac kich ban
x4 Iii khdc nhau

a) Céc kich bdn x4 Ii

Céc kich ban x4 li vao song Day can duoc dat ra
dé c6 cac bién phap tmg pho, cac yéu t6 duoc xem
xét dé xay dung kich ban bao gom:

- Long dan va heé thong dé song Pay nhu hién
tai, chua duoc cai tao, nang cap.

- Kich ban x4 li: Puoc xac dinh gom 6 cap xa li
tir song Hong vao song Pay voi cac cap luu luong
pht hop v6i quy trinh van hanh cong trinh dau moi:
2.500 m®/s, 2.000 m®/s, 1.500 m®/s, 1000 m®/s, 800
m?3/s, 600 m®/s.

- Do 16n chta la noi tai: V6i muc tieu danh gia
duoc anh hudng cta viéc xa la dén mirc do ngap lut,
nghién ctru nay gia thiét viec xa li duoc thuc hién
trong diéu kién trén song Day khong xay ra i, muc
nudc tai Ba Tha duoc gia thiét 1a 3 m.

b) Do sidu ngap Ii

bé thay duoc anh huong ctia luu luong xa la dén
muc nuoc la tai khu vuc bung chira Van Céc, khu vuc
bai song Pay, vung cham la Chuwong My, My D,
Hitru D4y ctia Ha Nam, tién hanh phan tich két qua vé
do sau ngap la tai cac diém dai dién ctia méi khu vuc
néu trén. Cu thé la ving bung chta Van Coc lua
chon diém dé phan tich 1a xa Thanh Pa (Phuc Tho),
viung bai song Pay lua chon xa Tan Phu (Quéc Oai),
viing Chuong My chon x4 Hoa Chinh, viing My Diic
lira chon xa Hung Tién, viing hitu Pay cia Ha Nam
lwa chon xa Thanh Son (Phu Cuong). Két qua tinh

TT Tram L (Iln) Sai s6 toan muc nude li 1on nhat tai timg vi tri trong cac
' Thyc do | Tinh toan | (m) kich ban xa la voi luu lwong 2500 — 600 m®/s, la noi
1 Phu Ly 4,6 4,49 0,11 tai 3 m nhu sau (Bang 6).
Gian Khau 3,82 3,9 0,08
Bang 6. D¢ sau ngép li theo cic KB x4 lii (m)

TT Vi tri 2500 2000 1500 1000 800 600

1 [ThanhPa 9,14 7,87 7,41 6,8 6,46 5,87

2 [Tan Phu 3,86 3,14 2,85 2,32 2,05 1,56

3 |Hoa Chinh 3,61 2,59 2,36 1,45 1,01 0,31

4  |Hung Tién 4,13 3,05 1,92 0 0 0
5 [Thanh Son 1,14 0,17 0,17 0,17 0,17 0,17

Két qua tinh toan cho thay do sau ngap li tai cac
khu vue phu thudc rat nhiéu vao luu luong xa li.

- Tai xa Thanh Da trong khu vuc bung chita Van
Coc do sau ngap lut ting tir khoang 6 m dén 9 m khi
xa la tir 600 m?®/s 1en 2500 m?/s.

- Tai x4 Tan Phu trén vung bai song Pay do sau
ngap lut ting tir khoang 1,5 m dén 4 m khi xa la t
600 m?®/s len 2500 m?/s.

- Tai xa Hoa Chinh nam trong dong ctia huyén
Chuong My, khi xa la 600 m®/s thi mtc ngap khong
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dang ké, khi xa li 800 m®/s ngap khoang 1 m va khi
xa 2500 m®/s ngap sau khoang 3,5 m.

- Tai xa Hung Tién thuoc khu viec My DPuc khi
Iru lwong xa li tir 1500 m®/s tré xuéng khong bi
ngap, diéu d6 co nghia khi xa la dwoi 1500 m®/s thi
nuoc gan nhu khong tran vao khu vuc trong dong
ctia My Dirc. Khi xa la tir 1500 m®/s tré 1én, do ngap
ting dot bién tir khoang 2 m tng véi luu luong xa
1500 m®/s dén 4 m khi xa 2500 m®/s.

- D6i voi khu vuc hiru Day, khi xa li voi luu
luong nho hon 2000 m®/s thi mtc ngap khong dang
ké. Khi xa 1t 2500 m®/s bi ngap sau khoang 1 m.

¢) Dién tich ngap lut

bé dinh luong hoa mirc do ngap lut tai cac khu
vuc ngap la twong tmg véi cac muc xa la tu séng
Héng vao song Day khac nhau, tién hanh trich xuét
két qua vé dién tich ngap lut voi mirc ngap tir 0,5 m
tré 1én (muc ngap nguy hiém, gay thiét hai 1on) & cac
khu vuc Van Coc, bai song Pay, Chuong My, My
D, ving hitu Day ctia Ha Nam, két quéa duoc trinh
bay & bang 7.

Bang 7. Dién tich bi ngap sau hon 0,5 m twong tng véi cac kich ban

Pon vi: ha
Khu vic 2500 2000 1500 1000 800 600
Van Coc 2.927 2.918 2.918 2.918 2.917 2.878
Bai song Pay 4794 3.828 3.293 1.075 858 768
Chuong My 8.776 5.851 4.519 1.235 416 54
My Dc 8.072 5.206 3.290 107 107 107
Htu bay 1.041 17 17 17 17 17

Hinh 5. Ban d6 ngap lut véi KB x4 i 2.500 m®/s

Két qua tinh toan dién tich ngap sau hon 0,5 m
trong cac kich ban xa li cho thay:

- Khu viee Van Coc gan nhu ngap toan bo trong
tat cac cac kich ban xa la ttr 600-2500 m?/s.

- Ving bai song Day tit Pap Day dén Mai Linh
dién tich ngap lut phu thuoc nhiéu vao luu luong xa
lii tir khoang 800 ha khi x4 lit 600 m®/s dén 4.800 ha
khi xa la 2.500 m®/s.

- Ving Chuong My chi ngap lut dang ké khi xa
I tir 1000 m®/s trd 1én, dién tich ngap tang tir 1200
ha (x4 1000 m®/s) lén dén xap xi 8.800 ha (xa 2.500
m?/s).

- Vung My Dtic chi ngap lut khi x4 la tie 1500
m?®/s trd lén, dién tich ngap thay dé6i tir 3.300 ha
(tuong tng voi muc xa 1500 m®/s) dén 8.000 ha (xa
2.500 m®/s).

- Vung hitu Pay chi ngap lut khi xa la tir 2500
m®/s, dién tich ngap khoanh 1.000 ha.

d) Bin do ngap lut

Ngoai cac dir lieu co thé trich xuat vé do sau
ngap, dién tich ngép tir két qua tinh toan ngap li nhu
néu trén, nghién ctru da xay dung duoc ban dé ngap
lut cho timg kich ban xa li khac nhau. Ban d6 ngéap
lut 1a hinh anh truc quan dé gitup cac nha hoach dinh
chinh sach va cong dong c6 thé nhan biét duoc muc
do rti ro ngap li & timg vi tri. Hinh 5 thé hién ban do
ngap lut v6i mirc xa la 2.500 m?®/s toan b ving
Chuwong My, My Dtc bi ngap sau 2-4 m. Vung hitu
bay ctia Ha Nam ngép sau 0,25-1,50 m. Hinh 6 thé
hién ban do6 ngap lut ctia viing nghién cttu khi xa li
1.000 m®/s, 1.000 m®/s chi mot phan nhé dién tich
cta Chuong My & ngay sau Mai Linh bi ngap, 6 sau
ngap cing chi <1,50 m. Ving hitu Pay ctia Ha Nam
gan nhu khong bi ngap.

Nhu vay c6 thé két luan, voi diéu kién long dan
va hé thong deé nhu hién tai, khi xa la voi luu luong
duoi 1.000 m®/s thi chi ¢6 cac khu vuc ving bai song
Day phia thuong du Mai Linh bi ngap ning. Khu vuc
ha du Mai Linh, viing cham la Chuong My, My Dtic
va Hou D4y ctia Ha Nam mic d6 ngap lut khong
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nghiém trong. Véi luu luong xa la 2.500 m?®/s thi toan
bo cac khu vuce trén déu bi ngap ning.

Hinh 6. Ban d6 ngap lut voi KB x4 1i 1.000 m®/s

4. KET LUAN

ba tién hanh nghién cttu, danh gia rdi ro ngap la
viung ha du song DPay khi x4 li tir song Hong vao
song Day dé bao ve cho thu do Ha Noi theo Nghi
dinh 04/2011/ND-CP. Két qua nghién ctru cho thay
rang, voi diéu kién long dan va hé théng dé nhu hién
tai néu muc xa lia 1.000 m®/s thi cé ving bung chia

Van Coc va ving bai song Day phia thuong du cau
Mai Linh bi ngap nang, ciac khu vuc khac bi anh
huéng khong dang ké. Khi xa la véi luu luong thiét
ké 2.500 m®/s thi toan bo viing bai song Pay, cac khu
cham la Chuong My, My Dtc va Hitu Day cua Ha
Nam déu bi ngap sau. Tir két qua nghién ctru cho
thay viec dau tu, cai tao long dan song Day va he
thong dé song Day 1a yeu cau cép thiét.

Két qua nghién cttu tao ra cac hinh anh truc
quan gitp cidc nha quan ly va nguoi dan dé dang
nhan biét duoc rui ro ngap lut & khu vuc ha du song
bay dé co6 giai phap timg pho.
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GENERATING FLOOD MAP FOR THE DOWNSTREAM AREA IN CASE DIVERTING FLOW
FROM THE RED RIVER TO THE DAY RIVER

Le Viet Son

Summary

This paper has conducted the research for flood risk assessment in case discharging flow from the Red
river to the Day river to protect the capital Hanoi under Decree 04/2011/ND-CP. The reseach area is an
area at risk of flooding include Van Coc retention area, the flood plain between Day river dikes, the Chuong
My, My Duc retention areas and the flood plain area in the right side in Ha Nam province. Research using
mathematical models to determine the flood depth, flood area and flood maps in the study area. The study
results show that, with the current condition of flood control structures if we divert about 1,000 m®/s from
the Red river to the Day river, only the Van Coc area and the flood plain uppeer of Mai Linh bridge are
flooded, the other areas are in safe. When discharging, the design flow of 2,500 m®/s, the entire study areas
are heavely flooded. From the results of the study showed that the investment and renovation Day river bed
and the dyke system is a critical requirement. Research results create visual images for the managers and
community a guide to easily identify the risk of flooding in downstream river bottom for response

measures.

Keywords: Day river, flood management, flood map.
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