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M TEZENE D Z L AT L TWAN, ZEMIC OV TIIHIERERESE - 1 o RGBT ClastaitEd 5,
2 »FTH « 3 »ATHDOET AV A MZEBWTIEL, UKFD NERMIC—ED 7 ot A% EfE L, JICA &
FIZ 23 UKFD |2 R — 95, £7-. FEBICOWTIIMNOME PE/0 LIEREEIC L XH
T5HZ L TUKFD il & AE Lz CG8EKR OE LE(EIX UKFD il & 72 %),

FIMFERITH D OEFE T, RS Uttarakhand Disaster Recovery Project (UDRP) -~ & 448 % i
CTEETHERFEICEHL T, Fny=7 MUNDLDOSERDRDO N TWD, ZIUTNTIE,
Rudraprayag 7> © Kedarnath ~[[]72> 9 [E5EK R (BRO) 23VEERA T HEE 109 Z (NH109) im0
5 NWETOEHBERAEER O EBERZHEEL TETWD, 20 5 IFDI b7 rny=7 b T,
Rudraprayag (Z3TV 2 730, Silli # & Vijanagar THAE L 72 KF IOV THLHIGE A L OFEMRRGHIR L
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AR ZAT O,

32 BB HATaY =227 FOETFAYA MZBWTRADEIRE S 318 10E1F

3.2.1 RAHEE
(1) fEmfifrE
R OB, 32 3.2.1 KO 3.2.1.1ZRT 3 EATCH 5,

# 321 EFTNYA bOGEMME (FEEE)

Site Village Latitude Longitude
1 Parori 30°30'18.30"N 78° 7'35.74"E
2 Jawadi 30°17'23.97"N 78°57'59.69"E
3 Nirgad 30°8'9.41"N 78°20'30.73"E

P.arori

Mussoorie €

\ D é‘hradun;g .

I 0 S\Nirgad
Rishikesh ar

Image’ Landsat

4.‘,_ 30° /2074973 %N 78" -2051.21 7 E & 1151im

X 3.2.1 EF /YA S OBEMOLE

Jawadi

&

Rudraprayag




(2) HhEAREEE
Uttarakhand O H/E ##&5& 1%, NW-SE SR O EWiEIZ K> TRO L 9 I25E S D (ref: Geology
and Mineral Resources of U.P. & Uttarakhand)

i)  Tethyan Himalayan Belt (814172 & EH #Ad OHERE )

i) Higher Himalayan Belt (Z£ {5

iii) Lesser Himalayan Belt (JAfROHEREY, B o7 U 7 e, ~VLafd, Bl & O%aHT it

DEHEVEHERTY) & i aE)

iv) Sub Himalayan Belt ( 1A D KEMHEFED)
D OHYER: (Belt) X, 225 Tethyan Wi (STDS), Main Central & F[¥iE(MCT), Main
Boundary 7 EWifE (MBF) (282 L T\ %, %72 Foot Hill Wr/& % Fd[RIZ£F> Sub Himalayan Belt 3,
Z ORI MDA HERE A3 5341 L TV %, Uttarakhand O— O HIE (X 3.2.2 (27”7,

(Nol:Parori, No2:Jawadi, No3:Nirgad)

- TRIASSIC - JURASSIC : Spiti Shale (9 A); Laptal Formation, Kioto Limestone, Kuti Shale, Kalapani Limestone;
Chocolate Formation

CARBONIFEROUS - PERMIAN : Kuling Formation (8 A); Boulder Slate Formation (8 b), Kali and
Girithigal formations (8 kg),; Talchir-Barakar (8 th)

m ORDOVICIAN - DEVONIAN :  Muth Quartzite, Variegated Shale, Shiala, Garbyang, Ralam formations

- NEOPROTEROZOIC - CAMBRIAN :  Tal Group (6 t), Martoli Group (6 m)

- N?QPROTERQ?.OIC : Baliana Group, Krol Group (5 Bk), Jaunsar Group (5 Aj), Morar-Chakrata Formation (5 Am),
Bijni (5 b). Amri (5 a) ; Bhander Group (5 Bb), Rewa Group (5 Ar)

T MESOPROTEROZOIC : Berinag (4 Cb), Tejam (4 Bi), Rautgara (4 Ar) (Formations of Garhwal Group); Deoban
Group (4 Bd), Dharagad Formation (4 Ad), Bhimtal Formation (4 Ab), Agastmuni Formation (4 8); Kaimur
Group (4 Ck), Semri Group (4 Bs)

PALAEOPROTEROZOIC - MESOPROTEROZOIC :  Jutogh Group (3 j), Almora-Ramgarh (3 car), Baijnath
(3 cb), Chhiplakor Crystalline (3 cc); Bijawat (3 b), Ajabgarh Group (3 a)

l’AIJ\B()l’B‘LOIEIR?ZISIi::I:’i z Bhiln)ng;)al’mmaﬁm {2 cbh), Askot (2 ca), Central Crystalline (2¢¢) ;
Mahakoshal Group (= Group)

[Bi] ARCHAEAN - PALAEOPROTEROZOIC : Dudhi Gneissic Complex

(Sourced by http://www.portal.gsi.gov.in/portal/page? pageid=127,603606& dad=portal& schema=PORTAL)
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3.2.2 Nirgad f
(D HiuE U AR
Z DY A biZ<the Shiwaliks” & “the Lesser Himalayan belt” ™25, 372 6 [ LHET D A
D TALE LTV 5,
iy ZOVA MEI, RlERENPEALT AR LT ERL TV,
i) OB R EILICRD b b,
Z OHUROHE X, FJFA (Neoproterozoic) @ Janusar Group (ZJ& L, HERUE O AUE

SAAL TS EHEESN D,

(2) LSEOHE

) ZOWA NI EBRBWISAMEL TV D,

i) ZZTIE 2 O00BEENREDOND, 1 OiF, BRTEALZRET, b9 12380560
TR TH D,

i) A TIE, B 3K 80m D 2 DDOREAEEMMNEED Hivs,

iv) RHEAREOMENT, /IMEAZIRET D LW TH S,

v) bR @Hﬁ%ﬂﬁ@kﬁﬁ I, SREENTHE L TNV D

P A MR A 3.2.3~3.2.5 [Z/RT,

(3) Lmbxtk
1) AR
a) B~ LW REZFGIET 5
b) &0 D O L RYEH 2 B3 %
c) HAEEIERIC K DS ~DEEEL <

i) %R ToORE

a) SO PLAEM T, Mgt Tk, BT, WnbhiEeE T
b) FE[E T

o) HEH+T v H—T

KT AKX 8.2.6~3.2.7 12/~ 7,

F 724 3.2.8 IZXIR LOFEF| 2~ 7,

(4) BHET#
SR TOME R E & TH A2 3.2.2 [TRT,
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(6) BRI

B % B i 5020014 24 230, 304 087106 1ana78

3.2.4 Google i & 5 E.(30/04/2014)

(Sourced by JICA Survey Team)
3.25  BURFEHEM (KFEH: Nirgad)
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(Sourced by JICA Survey Team)

3.2.6 %% TP X (Nirgad)

450
425
400
375 | | | [l | 1
0 50 100 150 m
B’
I

«— Reinforced: earth-

40
refaining- wall~

0 A i 15 m u

(Sourced by JICA Survey Team)
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(8) xR LR IE L T&

#3.2.2 MHEEELE T% (Nirgad)

Nirgad (1,000yen)
Type of works | Unit | Quantity Unit Cost Note
Price
Consolidation ilizati
3 667 20 13.340 Stabilization of
dam bottom of slope
Rock fall Mitigation of
prevention M 110 35 3,850 sediment
fence work disaster
Rock.fall m? 2,400 6 14,400 Stabilization of
prevention net slope
. Mitigation of
Reinforced earth |y, 40 500 20,000 sediment
retaining wall di
1saster
. Stabilization of
3
Banking m 800 4 3,200 bottom of slope
Grating crib 5 Stabilization of
works m 1,600 30 48,000 bottom of slope
Anchor works | M 200 35 7000 | Stabilization of
unstable area
Subtotal 109,790
Indirect cost 54,895 Subtotal *50%
Total cost 164,685

(Sourced by JICA Survey Team)
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. Cross section Length Volume v
Twvpe of Consruction Structure Mo Mote
P (2) (@) @) @3)
=2
I —_— Depth of
. embedment :
ry
Consolidation dam o h=7.0 2338 28 667 1 667 1.0-2.0m
(Concrets) o .
2 sites
| =48 | (L=20m, L~3m)
a5
|l Depth of
Rock fall prevention h=2.0 embedment :
fence worl g 18 110 192 1 192 0.5m
=l -
{Concrete) o h=25 2sites
— (L~=58m, L=52m)
[ =151
Rock fa]lngeventwn L=60 o o o o By wire neti
| W40 |
1~
Reinforced earth v .
retaining wall 2 B=5.0 15 40 600 1 600 Lmhdasle veling of
(Earth) -
[ = |
Banlang Using site
(Earth) 20 40 2 1 |00 ‘al
As hillside works
. ) L=380 & pressureplate
Crating crib works 1600 of anchor with
- lanti I

w=a |

(Sourced by JICA Survey Team)
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9) XKL OFEA

HARD R ToOHH] %X 3.2.8 [Z/RT,

THE

Photos sample

PRI T

VAT B A

VA DR

iR ik

BT +7 o h—1

(Sourced by JICA Survey Team)

3.2.8 #EXH T (Nirgad)
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323 3HROKE L SRR T#
Nirgad #11Z Parori £ & Jawadi #7 0 2 HIX DFEF /L4 MeEmi 212 72, 3 HIXK O TR & A FHT
HTHZ£ 3.2.3 K7,

#323 HBELAMHEIE LR (3HIX)

(1000yen)
Type of works Unit Quantity Unit Price Cost Note
Consolidation dam m 2,625 20 52,500[ About 50m intervals
Bank protection m 900 20 18000 DOWnstream from
houses
Earth Retalfmg work m 150 3 4550 Stabilization of bottom
(Gabion) of slope
Parori Plant]ng \iVOI'kS on 2 3500 4 14,000 Coverln'g by the
hillside greening net
Subtotal 89,050
Indirect cost 44,525 Subtotal *50%
Total cost 133,575
tabilizati f bott
Cutting o 40,000 2 80,000| Stabiization of bottom
of slope
; 2
Grating crib works m 8,000 30 240,000 Prevention of
sediment disaster
Anchor works m 5,400 35 189,000
Mitigati f sediment
Retaining wall m 25 20 4,500| " gaton of sediment
disaster
Jawadi Plantmg Yvorks on 2 8,000 4 32,000 Coverlng by the
hillside greening net
Earth retaining wall Stabilization of bottom
450 13 5,850
(Gabion) m ’ of slope
Subtotal 551,350
Indirect cost 275,675 Subtotal *50%
Total cost 827,025
Toaton of
Consolidation dam o 667 20 13 340| Stabilization of bottom
of slope
Rock fall prevention m 10 35 3850 M1t1gat1<{n of sediment
fence work disaster
Remf(?rf:ed earth m 0 500 20,000 Mitigation of falling
retaining wall rock shock
Rock fall ti
ockta nzieve“ on - 2400 6 14,400| Stabilization of slope
Banking o 200 4 3200 Stablhzatflorll of bottom
Nirgad O Sope
I )
Grating crib works m 1600 30 48,000 Prevention of
sediment disaster
Anchor works m 200 35 7000
Subtotal 109,790
Indirect cost 54,895 Subtotal *50%
Total cost 164,685
3 sites Total cost 1,125,285

(Sourced by JICA Survey Team)
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AEICBWNTIE, EELTCP 2R ELTEZU X Ty FMO UKFD O A% v 7 OREAIA L, W
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(1) Off-JT
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X, RIS EO AR 2B 2 057 IR ILFEFEEOIER, 1RILEKET D72 OAFEFA K VA Ltk D%
e M TEEHEN ER DI D, Uy X Ty MNZBWTE, Loy A7 4P —LTFTORY v 7
(LY - F 740 —=UUTiE BZ7 a7 40 —T7+ VAR - H—R) 23, Lo X9 288
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