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National Mission for Clean Ganga (NMCG)

NMCG is the implementation wing of National Ganga Council which was setup in October 2016 under the River Ganga
Authority order 2016. Initially NMCG was registered as a society on 12th August 2011 under the Societies Registration Act
1860. It acted as implementation arm of National Ganga River Basin Authority (NGRBA) which was constituted under the
provisions of the Environment (Protection) Act (EPA) 1986. NGRBA has since been dissolved with effect from the 7th October
2016, consequent to constitution of National Council for Rejuvenation, Protection and Management of River Ganga (referred
to as National Ganga Council).

www.nmcg.in

Centre for Ganga River Basin Management and Studies (cGanga)

cGanga is a think tank formed under the aegis of NMCG, and one of its stated objectives is to make India a world leader
in river and water science. The Centre is headquartered at [IT Kanpur and has representation from most leading science
and technological institutes of the country. cGanga’s mandate is to serve as think-tank in implementation and dynamic
evolution of Ganga River Basin Management Plan (GRBMP) prepared by the Consortium of 7 lITs. In addition to this, it is
also responsible for introducing new technologies, innovations, and solutions into India.

WWW.cganga.org
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PREFACE

The Centre for Ganga River Basin Management and Studies (“cGanga”) was established in the year
2016 as a comprehensive think-tank for river restoration and to assist the National Mission for Clean
Ganga (NMCG), Jal Shakti Ministry, Gol, for “continual scientific support in the implementation and
dynamic evolution of the Ganga River Basin Management Plan” for conservation of National River
Ganga. In keeping with this goal, cGanga has been actively developing detailed knowledge capsules,
tools and procedures to enable comprehensive and early rejuvenation of the Ganga River network
across the whole basin. While a river basin approach is essential for analyzing and comprehending
the Ganga river's status and needs to regain her wholesomeness, the implementation strategies
of the required interventions must keep in mind the role and individuality of each State. Thus, it
is necessary to focus on state-level sub-strategies of natural resource management for holistic
revival of River Ganga.

The presentdocument attempts to provide a comprehensive picture of the Alaknanda and Bhagirathi
river basins in the State of Uttarakhand. This Atlas for the selected basins were created entirely
by cGanga, with original mapping of all identifiable rivers, and with selective additional information
culled from different sources for completeness. Many of the rivers and maps given here are not
readily available elsewhere, and we expect them to prove useful to the many Central, State and
other organisations engaged in river, water or natural resource management in the Alaknanda and
Bhagirathi basins.

In preparing this document dedicated members of cGanga spent a lot of time in diligently studying,
analysing, acquiring and compiling diverse information from diverse sources. Many people and
organisations outside cGanga also helped in its preparation, which aided in its comprehensiveness.
We are grateful to one and all of them.

VINOD TARE
Professor & Founding Head, cGanga
IIT Kanpur
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ACRONYMS AND ABBREVIATIONS

BCM . Billion Cubic Meter

cGanga : Centre for Ganga River Basin Management and Studies
Cumec . Cubic meter per second

CWC . Central Water Commission

DEM . Digital Elevation Model

GIS . Geographic Information System

GRBMP  : Ganga River Basin Management Plan

HE . Hydroelectric

JPVL . Jaiprakash Power Ventures Ltd

Km . Kilometer

L&T . Larsen and Toubro

LULC . Land Use/ Land Cover

M : Meter

MCM : Million Cubic Meter

mm : millimeter

MW : Mega Watt

NHPC . National Hydroelectric Power Corporation
Sol . Survey of India

Sq. Km. : Square Kilometer

SWAT : Soil & Water Assessment Tool

THDC . Tehri Hydro Development Corporation
UJVNL . Uttarakhand Jal Vidyut Nigam Ltd

UK : Uttarakhand
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INTRODUCTION

Alaknanda and Bhagirathi Rivers are the head streams of River Ganges flowing through the
mountainous terrain in temperate to freezing climate and known for verdant greenery, rich
wildlife, speeding rivers, and opulent lakes and springs. The present volume is a first attempt
to map the rich river network of Alaknanda and Bhagirathi basins in as fine a detail as possible.
Much of the information contained in this River Atlas is not available in any other document
and was created in original from available earth images with appropriate data and image
processing tools and software on GIS platform. Naturally, there may be shortcomings in some
of the maps herein, including missing small streams, which can be expected to be duly refined
and included in later versions. Also, a river atlas is often useful in conjunction with other natural
resource and anthropogenic information such as the distribution of rainfall and other climatic
data, other waterbodies, forest cover, elevations, soil types, other physiographic information,
land use, tourist and pilgrimage centres, and infrastructure including roads and highways. Such
other relevant informations are also expected to be processed, assembled and included later
in a fuller version of this Atlas. In the meanwhile, it is hoped that this Atlas will provide a useful
window to Alaknanda and Bhagirathi river resources.
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Figure: Alaknanda and Bhagirathi River Networks

Alaknanda Report 2021.indd 8 13-12-2021 10:12:24



9

ALAKNANDA AND BHAGIRATHI BASINS:
SALIENT FEATURES

e Particulars Details
No
. Basin Extent Latitude: 28°40' & 31°28' N and
Longitude: 78°35' & 80° 15' E
2 Total Catchment Area (sq. km.) Alaknanda Basin: 11,058.74, Bhagirathi Basin: 7,566.05
3 Area contributing to Ganga Basin (sg. km.) 18,624.79
4 Percentage of the Ganga Basin Area (%) 2.2
5 Districts (Census 2011) 07_ districts of Uttarakhand and 01 district of
Himanchal Pradesh
6 Towns (Census 2011) Class I: 0; Class II: 0; Class IlI: 04
7 Total Population (Census 2011) 3,096,718
8 Average Annual Rainfall (mm) 1200
9 Average Temperature Range (°C) -3.4-40.8
Alaknanda, Bhagirathi, Bhilangana, Pinder, Nandakini,
10 Major Rivers Mandakini, Saraswati, Jadganga, Rishiganga,
Dhauliganga
1 Number of Major Basins 07
12 Number of Water Resources Structures (I?ams: 07, Barrages: 04, Weir: 03, Anicuts,
Lifts, Power houses)
13 Highest Dam Tehri Dam - 260.5 m
14 Longest Dam Tehri Dam - 592.7 m
15 Highest Barrage Joshiyara Barrage -39 m
16 Longest Barrage Tapovan Vishnugad Barrage - 200 m
Total Storage Capacity of Projects (MCM/
17 BCM) (Completed and under construction --
projects)
18 Number of HE projects (> 25 MW) 07
19 Number (.Jf Ground Water No observation wells
Observation wells
20 Number of CWC Sites 35
21 Water tourism and Water Sport sites Uttarkashi, Tehri I_.ake, Gangotri, Dodi Tal, Rudraprayag,
Karnprayag, Joshimath etc.

Alaknanda Report 2021.indd 9

13-12-2021 10:12:24



13-12-2021 10:12:24

ysapelid
pey Joyg €l 6E'L LZL'v8 L0¥9 Ineuury [eyduewliy | 8

peg Jsiseq ‘pegey) ‘peg ue

‘peg Jewee( seq ‘epyeey ‘ebueg semysayewelypey ‘ebueg ey ‘ebueq
pnysep ‘ludjepuely ‘peg JeAipeq ‘peg eyiar ‘lunepuen ‘epueuyely (44} €q'9 G8z'ere 7861 BeAeidespny L

peg eineg ‘peg ebunyg Japung ‘peg luydey| epuld ‘epueuyyely 9Ll 8Ly 868'65¢ Lvee lemysabeg 9
ebuebweleyq ‘ebueg |eg ‘euebuejiyg ‘peg epjepeg

‘e|eyy LeAuy ‘peg piseq ‘peg ejowunyy ‘iued eI ‘pe luede|iy ‘peg Joy)
‘peg Bueyper ‘ebueg pep amjjer ‘peg 1|yayjiq ‘pen unbe ‘pen Lweg ‘pey
lleueyq ‘peg ouey ‘peg punoiog ‘peg nemelpu| ‘ebuebissy ‘peq euemer
‘peg Jewe) ‘peg Lypuy ‘ejeN [eypejeme ‘peg uels ‘peg Leypueler

‘peg esoyey ‘ebuebiepay Yeweg nisp\ Yyeweg bueimey) ‘iyielibeyg 47 68°L1 980°0€€ 9108 lysexlenn G

peg eyar ‘peqg eAopuog

‘elaypeg 1ueJey ‘peg e|oj\ ‘peg ejnnyg ‘e1apyeg 1eys ‘lunepuen ‘peg
Lies ‘peg eunyy ‘peg [ebey ‘elsy peg lueg ‘ejiyj|eg ‘elaypey ned ‘Iyelig
‘eUO| ‘eloy wag ‘eBueq edjey| ‘peg enjey ‘eg ey ‘peY B|Y ‘pPRY UjWIS
‘peq Joy) ‘peg newueld ‘peg newueld ‘ebueg ey ‘ebueg ey ‘peg uney|
‘peq eineg “epuld ‘ebueg ypnq ‘esaypeg iyiuney ‘lunsiy ‘ebueg ysiy
‘elaypeg 1inq ‘elaypeg nbeyd ‘ebueg 1yuig ‘peg ewnr ‘peg eung ‘peg
eso) ‘ebueg |ney(q ‘eBueg uewxe ‘eBueg Jiyy ‘nemseles ‘epueuyyely | 6y vL'S 509'16€ 0208 ljowey b

ebuebiyuig ‘ebuebineyq ‘epueuyyely 89 86y 6EY'E8Y 060L yJebesoyuy €

ebuebweleyq ‘ebueq |eg ‘peg uemq
‘lweyq|ien ‘ejor ‘euebuejiyg unyjep ‘peg unbep ‘peqg nsueAg ‘yiesibeyq

pueyyeienn

peg JeAipeg ‘epueuyie|y 0L1 Gee 1€6'819 (A [emyled Lys] [4

peg llyo1q ‘peg epyeey ‘pebe|y epuld ‘epueuyiely 6¢l lri- LLZ'[89 6¢ES [emyled Lineq l

(LL0Z snsua))
sI1anly Ayisuag (%) 1ey jJa1sIq

ymoIy uonejndog

V3dV NISVE NI S1J1d41S1d SNOIdVA HINOdHL
INISHIAVHL SHIAIY -NISVE IHLVHIOVHE ANV VANVNIV1VY

Alaknanda Report 2021.indd 10
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Basin Code Basin Name

1

Indus (Up to Indian Border)

2a Ganga

2h Brahmaputra

2c Barak and others

3 Godavari

4 Krishna

5 Cauvery

6 Subernarekha

Ji Brahmani and Baitarni

8 Mahanadi

9 Pennar

10 Mahi

11 Sabarmati

12 Narmada

13 Tapi

14 West flowing rivers from Tapi to Tadri

15 West flowing rivers from Tadri to Kanyakumari

16 East flowing rivers between Mahanadi and Pennar
17 East flowing rivers between Pennar and Kanyakumari
18 West flowing rivers of Kutch and Saurashtra including Luni
19 Area of inland drainage in Rajasthan

20 Minor rivers draining into Myanmar (Burma and Bangladesh)

Source: River Basin Atlas of India, Ministry of Water Resources, Gol (October 2012)
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Legend
Basin Code
CWC HQ
Basin Boundary
State Boundary

Inmrmational / State boundaries & Coastal Line are a3 perSurvey of India
Source : Basin Layes, mrdglilomm ‘ .

Source: River Basin Atlas of India, Ministry of Water Resources, Gol (October 2012)
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ALAKNANDA AND BHAGIRATHI BASINS AND
THEIR RIVER NETWORKS

Total Basin Area: 18,624.79 sq. km.  Number of Rivers- 141 Total Length of Rivers- 2,949.46 km.

78°q’0"E 79"(3‘0"E 80°q‘0"E
N<
31°0'0"N-
F31°0'0"N
Legend
30°00°NA River Network L30°0'0"N
|:] Alaknanda Basin e Kilometers
79"(;'0"E 80"0l'0"E
Methodology: The method adopted, in brief, to obtain the river network are stepwise as follows:
Step1 : Tracing of river streams using Google Earth (.kmz file)
Step2 : Vetting of the stream maps with 30 m resolution DEM generated streams using SWAT.
DEM is downloaded from USGS.
Step3 : Streams’ verification from Survey of India (Sol) toposheets.
Step 4 : Post-processing and cleaning of data for preparation of stream network maps.
Step 5 : Preparation of stream network map on GIS platform using ArcMAP 10.5.

Disclaimer: The accuracies of the maps generated by the above method are subject to the
limitations of the data processing tools and software used for the particular
geographical regions as represented in Google Earth images, and are subject to future
refinement.
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RIVER CODIFICATION SYSTEM

In the present Atlas alphanumeric characters are used for coding the river systems within
natural and administrative boundaries. Each sub step in codification system is assigned a digit
which reflects the length of the code up to that sub step. The coding has been done for the two
different types of compartmentalizing river basins as stated below.

a) Codification system based on natural delineation
b) Codification system based on administrative delineation

The natural delineation approach is better suited to study and understand the basin area
as a natural ecological unit while administrative delineation is good for determining specific
interventions and fixing responsibilities in the implementation of any project relevant to rivers.
Both approaches are important for their own reasons and, therefore, it was decided to develop
the codification system for both natural as well as administrative delineations.

a) Codification system based on natural delineation: In the natural delineation approach, major
basin codes given by CWC in River Basin Atlas of India, jointly published by CWC and NRSC, ISRO in
October 2012, have been adopted here. These codes are accepted at regional level. In the second
step, tributary code is given based on their confluence bank and their sequential number from
the origin of the major river. R and L represents Right Bank and Left Bank, respectively, for the
confluence bank in this code. For example, L11 in the code represents the 11th tributary (from the
head of the major river) joining the major river at the left bank. In steps 3, 4, 5, etc. the same coding
procedure as in step 2 is followed for sub-tributaries joining the tributaries and so on. Thus, the
code can be extended without any alteration until it reaches down to the lowest order river.

Confluence Bank « » Confluence Bank

Confluence Bank Confluence Bank

L: Left R: Right
02L11L03RO1R02
Major Basin Code * ‘ » Sub-sub-sub tributary Code
Tributary Code =« » Sub-sub tributary Code

Sub-tributary Code

b) Codification system based on administrative delineation: In administrative delineation codes are
generated separately for areas coming under urban and rural jurisdictions as further described.

Codification system based on administrative delineation —Urban: In administrative delineation-urban
the first 3 digits of the code represent the country code adopted from ISO 3166-1. The next 5
digits give the state code and district code. State code is taken from transportation department
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and district code is adopted from Census codes. The next 2 digits represent the town, which
adopted from the census town codes. In the next step, 2 digits are assigned for major river
basins and the codes are adopted from River Basin Atlas of India given by CWC. The last 2
digits of the code represent the river based on higher to lower river order approach, and if there
are more than one river of the same order then code is allotted in alphabetical order.

— & Town Code
State Code UK:

Uttarakhand

—

» River Code

356UKO056200203

Country Code -« ] ‘

District Code

Major River Basin Code

Codification system based on administrative delineation-Rural: In administrative delineation-rural the
first 3 digits of the code represent the country code adopted from ISO 3166-1. The next 5 digits
give the state code and district code State code is taken from transportation department and
district code is adopted from Census codes. Block, Gram Panchayat and Village codes are
further generated based on district codes. In the next step, 2 digits are assigned for major river
basin as per the River Basin Atlas of India given by CWC. The last 2 digits of the code represent
the river code based on higher to lower river order approach, and if there be more than one river
of same order then the code is allotted in alphabetical order.

— Village Code
State Code UK: Block Code

Uttarakhand ‘ ——— River Code

356UKOS58XXYYYZZ0201

Country Code —_— I

Major River Basin Code
District Code

Gram Panchayat Code
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ALAKNANDA BASIN

Alaknanda River UID Code: 02L01
Basin area: 11,058.74 sq. km.

Major rivers: Mandakini, Pindar, Nandakini, Dhauli Ganga, Saraswati
Number of rivers- 93

Total length of rivers- 1,817 km.

79°00'E 80°00'E
31°0'0"NA L31°0'0"N
Legend
30°010"N+ River Network 30°00°N
|| Alaknanda Basin 0-:5-;%30—40&Iometers
79°00"E

I
80°0'0"E

Figure: Alaknanda basin river network
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FLOW DIAGRAM: ALAKNANDA RIVER AND
HER TRIBUTARIES

‘ Bhagirathi Kharak Glacier
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Bhagirathi River
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Alakhnanda River and Her Tributaries

Confluence Co-ordinates

25

S No Confluence Bank Length (km.) — p— Distance from origin (km.)
2 L1 35.8 30.77 79.49 24
3 R2 16.7 30.69 79.51 34.3
4 L2 24.5 30.62 79.56 43.7
5 L3 102 30.56 79.58 50.8
6 R3 22.9 30.53 79.51 59.9
7 L4 10.9 30.49 79.48 65.3
8 R4 25.6 30.46 79.43 70.9
9 L5 36.2 30.41 79.39 79.8
10 R5 6.13 30.41 79.36 83.4
1 R6 24.9 30.39 79.32 88.5
12 R7 1.95 30.36 79.31 92.5
13 L6 59.3 30.33 79.32 96.4
14 R8 245 30.32 79.30 98.6
15 R9 5.8 30.28 79.24 109
16 L7 127 30.26 79.22 112
17 R10 6.72 30.28 79.17 118
18 R11 9.57 30.29 79.15 121
19 R12 76 30.29 78.98 144
20 R13 18.4 30.26 78.92 152
21 L8 13.8 30.22 18.74 178
22 R14 19.5 30.23 18.11 182
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ALAKNANDA: MAJOR SUB-BASINS

Major sub-basins of Alaknanda River are as follows:
e Mandakini basin
e Pindar basin
* Nandakini basin
* Dhauliganga basin
e Saraswati basin

79°0'0"E 80°0'0"E
1 1

31°0'0"N+
-31°0'0"N

River Network
C] Mandakini Basin
30°0'0"N+ |:| Pindar Basin
|:| Nandakini Basin

I:l Dhauliganga Basin

I:I Saraswati Basin 1 KilOIIIeterS
H T T .
C] Alaknanda Basin

-30°0'0"N

U U
79°0'0"E 80°0'0"E
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MANDAKINI BASIN

Mandakini River UID Code: 02L0TR12

Basin area: 1,636.78 sq. km.

Number of rivers- 10

Total length of rivers- 252 km. —— T

31°00"N

[31°0'0"N

Legend
= River Network
[ Mandakini Basin
30°0'0"NA{[] Pindar Basin
\:l Nandakini Basin

E Dhauliganga Basin

[T saraswati Basin On:snggguo}(ilometers
\:] Alaknanda Basin

[30°0'0"N

79°00°E 80°00"E

79°0'0"E

Legend

Mandakini Basin River Network

20

=== Alakhnanda River .
Kilometers

- Mandakini Basin o

79°00"E
Figure: Mandakini river network in Alaknanda basin
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FLOW DIAGRAM: MANDAKINI RIVER AND HER

R1
R1
R3
R5
Alakhnanda River

TRIBUTARIES

Kedarnath Parvat

Rudraprayag (76 km.)

Mandakini River and Her Tributaries

L1

L2

S No BT Length (km.) confience Cotordinates Distance from origin (km.)
Bank
Latitude Longitude
1 R1 15.7 30.63 79.00 16
2 L1 26.9 30.55 79.08 335
3 L2 28.5 30.54 79.10 35.5
4 L3 10.7 3049 79.08 425
5 R2 21.7 30.46 79.07 46.8
6 R3 8.72 30.41 79.06 52.9
7 R4 6.52 30.39 79.02 58.5
8 R5 42.4 30.35 78.97 65.2
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PINDAR BASIN

Pindar River UID Code: 02L01LO07
Basin area: 1,888.47 sq. km.
Number of rivers- 18

79°0'0"E
|

Total length of rivers- 357 km

31°0'0"N

30°0'0"N{

Legend
= River Network
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Figure: Pindar river network in Alaknanda basin
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FLOW DIAGRAM: PINDAR RIVER AND HER
TRIBUTARIES

Pindar Glacier

L1
R1
R2
R3
R4
R5
R6
R7
RS
R9
R10
R11
R11 12
Rudraprayag (76 km.)
Alakhnanda River

Pindar River and Her Tributaries

S No Confluence Length (km.) Fonfiience Corortinales Distance from origin (km.)
Bank Latitude Longitude

1 L1 12.7 30.18 80.00 14.3
2 R1 20.8 30.1 79.93 24.6
3 R2 10.5 30.09 79.89 29.6
4 R3 19.7 30.07 79.81 39

5 R4 7.68 30.02 79.72 52

6 R5 5.52 30.02 79.68 575
7 R6 35.9 30.06 79.52 69.3
8 R7 6.66 30.06 79.52 79.8
9 R8 19.2 30.08 79.50 82.6
10 R9 4.42 30.09 79.47 85.9
12 R10 1.1 30.10 79.44 90.7
13 R11 10.4 30.12 79.41 95

14 R12 1.1 30.17 79.34 106
15 L2 21 30.23 79.26 114
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NANDAKINI BASIN

Nandakini River UID Code: 02L01L06
Basin area: 544.38 sq. km.
Number of rivers - 07

Total length of rivers- 101 km.

79°0'0"E
|

31°0'0"N

30°0'0"N{

Legend
= River Network
\_| Mandakini Basin
|:| Pindar Basin
I:] Nandakini Basin
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[] saraswati Basin 051020 %0 40Kilmmeters
[ Alaknanda Basin
79°00°E 80°00°E
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Nandakini Basin River Network
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I:I Nandakini Basin
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Figure: Nandakini river network in Alaknanda basin
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FLOW DIAGRAM: NANDAKINI RIVER AND

R4

33

HER TRIBUTARIES

Nanda Ghunti
R1
L1
R2
R3
L2
Sem (59.2 km.)
Alakhnanda River

Nandakini River and Her Tributaries

Confluence Co-ordinates

B e Length (km.) Distance from origin (km.)
Bank Latitude Longitude

1 R1 5.56 30.29 79.52 31

2 L1 14 30.26 79.45 40.6
3 R2 7.84 30.30 79.37 51.1
4 R3 3.1 30.31 79.35 53.3
5 L2 2.26 30.31 79.33 55.7
6 R4 8.84 30.31 79.33 56.3
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DHAULIGANGA BASIN

Dhauliganga River UID Code: 02L01L03

Basin area: 3,007.52 sq. km.

Number of rivers- 27 i oo
Total length of rivers- 444 km. ' —

31°0'0"N

L F31°0'0"N

Legend
= River Network
[ Mandakini Basin
30°0'0°N9 [ Pindar Basin
[] Nandakini Basin

l:| Dhauliganga Basin

[ saraswati Basin 0-:5-;:0:30_4?(i|ometers
[ Alaknanda Basin

[30°0'0"N

T T
79°0'0"E 80°0'0"E

80°0'0"E
1

31°0'0"N | 31°0'0"N

Legend

= Dhauliganga Basin River Network
=== Alakhnanda River 0357 14 21 28
ey Kilometers

Dhauliganga Basin

80“(;'0"E
Figure: Dhauliganga river network in Alaknanda basin
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FLOW DIAGRAM: DHAULIGANGA RIVER AND HER
TRIBUTARIES

‘ Basundhara Tal

R1
R2
L1
R3
R4
L2
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Alakhnanda River
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Confluence

Dhauliganga River and Her Tributaries

Confluence Co-ordinates

Length (km.) Distance from origin (km.)
Bank Latitude Longitude

1 R1 6.38 30.88 79.78 3.96
2 R2 5.55 30.87 79.78 5.37
3 L1 254 30.84 79.81 9.23
4 R3 5.18 30.81 79.80 12.9
5 R4 1.1 30.81 79.80 13.3
6 L2 7.86 30.76 79.85 20.6
7 R5 303 30.75 79.83 234
8 R6 3.88 30.73 79.83 26.3
9 R7 3.36 30.73 79.83 26.5
10 L3 1.55 30.71 79.85 29.9
1" L4 337 30.70 79.88 33

12 L5 5.14 30.68 79.88 35.5
13 R8 23.1 30.68 79.86 38.2
14 L6 18 30.62 79.82 459
15 R9 10.3 30.60 79.81 48.8
16 R10 7.58 30.60 79.78 51.3
17 L7 12.2 30.58 79.78 52.6
18 L8 10.6 30.53 19.74 60

19 L9 374 30.49 79.69 67.4
20 L10 9.66 30.50 79.62 74.9
21 R11 12.9 30.54 79.60 794
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SARASWATI BASIN

Saraswati River UID Code: 02L01LO1

Basin area: 720.33 sq. km.
Number of rivers- 13
Total length of rivers- 165.25 km

79“0"0“E

37

31°00"N
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Legend
= River Network
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Figure: Saraswati river network in Alaknanda basin
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FLOW DIAGRAM: SARASWATI RIVER AND
HER TRIBUTARIES

Saraswati Parvat

L1
L2
L3
R1
L4
L5
L6
L7
R2
L8
L9
L10
Mana (35.8 km.)
Alakhnanda River

Saraswati River and Her Tributaries

S No LT Length (km.) confiuence Cosardinates Distance from origin (km.)
Bank Latitude Longitude
1 L1 9.58 30.78 79.41 5.8
2 L2 6.84 30.77 79.49 9.61
3 L3 10.9 30.69 79.51 105
4 R1 3.97 30.62 79.56 "
5 L4 5.6 30.56 79.58 12.8
6 L5 11.9 30.53 79.51 16
7 L6 6 30.49 79.48 20.6
8 L7 17.2 30.46 79.43 215
9 R2 19.1 30.41 79.39 239
10 L8 9.36 30.41 79.36 28
11 L9 14 30.39 79.32 31
12 L10 15 30.36 79.31 32.3
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BHAGIRATHI BASIN

Bhagirathi River UID Code: 02R01
Basin area: 7,566.05 sq. km.

78°0'0"E 79°0'0"E
! 1

Major rivers: Jadganga, Bhilangana ~
Number of rivers- 48 W$E
Total length of rivers- 1,132.46 km. kS
31°0'0"N4
31°0'0"N
Legend
River Network
[ Jadganga Basin
[ Bhilangana Basin 0510 20 30 40
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-31°0'0"N
Legend
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1
79°0'0"E

Figure: Bhagirathi river network in Uttarakhand.
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FLOW DIAGRAM: BHAGIRATHI RIVER AND
HER TRIBUTARIES
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Bhagirathi River and Her Tributaries

Confluence Co-ordinates

41

S No Confluence Length (km.) Distance from origin (km.)
Bank Latitude Longitude

1 R1 16.4 30.91 79.10 21.6
2 L1 8 30.92 79.08 24
3 L2 11.9 30.99 78.93 404
4 R2 62.2 31.02 78.86 49.2
5 R3 20.4 31.03 78.74 61.4
6 R4 24 31.03 78.74 61.6
7 R5 25.8 31.03 78.71 64.4
8 R6 11.3 30.97 78.69 71.9
9 L3 20.6 30.96 78.69 73.2
10 L4 8.51 30.88 78.67 81.7
1" L5 19 30.88 78.66 834
12 L6 3.99 30.86 78.65 85.6
13 R7 12.4 30.84 78.62 88.9
14 R8 6.16 30.82 78.62 91
15 L7 26 30.78 78.62 95.8
16 L8 9.34 30.76 78.59 99.3
17 L9 7 30.75 78.57 102
18 L10 8.97 30.74 78.52 108
19 R9 10.1 30.75 78.47 115
20 R10 17.7 30.75 78.45 116
21 L11 13.8 30.73 78.44 121
22 R11 14.7 30.74 78.41 124
23 R12 12 30.74 78.36 131
24 L12 6.49 30.69 78.36 138
25 L13 18.3 30.68 78.35 140
26 L14 5.71 30.63 78.33 146
27 R13 20.1 30.61 78.31 149
28 R14 223 30.56 78.33 156
29 L15 10.7 30.54 78.35 159
30 R15 18.8 30.49 78.40 167
31 L16 30.7 30.47 78.41 170
32 L17 93.6 30.38 78.48 185

Alaknanda Report 2021.indd 41

13-12-2021 10:12:51



BHAGIRATHI: MAJOR SUB-BASINS

Major sub-basins of Bhagirathi River
are as follows:

* Jadganga Basin

* Bhilangana Basin

78°Q'0“E 79°(3'0“E
N
w§%
S
31°0'0"N+
Legend
River Network

E Jadganga Basin

|:| Bhilangana Basin 0510 20 30 40

| ] Bhagirathi Basin s s wmmm Kilometers

-31°0'0"N

1
79°0'0"E

s
6
[
X

Alaknanda Report 2021.indd 42

13-12-2021 10:12:52



'

Alaknanda Report 2021.indd 43 7 13-12-2021 10:12:52 ‘



JADGANGA BASIN

Jadganga River UID Code: 02R01R02

Basin Area: 1,698.03 sg. km.

31°0'0"N+

Number of rivers- 08 78Q0E Qe _
Total length of rivers- 236.7 km. @
W E
-
31°0'0"N-
F31°0'0"N
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Figure: Jadganga river network in Bhagirathi basin
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FLOW DIAGRAM: JADGANGA RIVER AND
HER TRIBUTARIES

R1
R2
L1
L2
R3
Bhairon Ghat (62.2 km.)
Bhagirathi River

[ )

Jadganga River and Her Tributaries

S No Confluence Length (km.) confidence Cosardinates Distance from origin (km.)
Bank Latitude Longitude
1 R1 23.6 31.28 79.11 16
2 R2 315 31.15 79.08 31.7
3 L1 34.9 31.12 79.07 34.7
6 L2 16.3 31.12 79.04 37.1
7 R3 215 31.11 78.97 453
6 L5 11.9 30.53 79.51 16
7 L6 6 30.49 79.48 20.6
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BHILANGANA BASIN

Bhilangana River UID Code: 02R01L17
Basin area: 1,470.16 sq. km.

Number of rivers- 06

Total length of rivers- 201 km.
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Figure: Bhilangana river network in Bhagirathi basin
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FLOW DIAGRAM: BHILANGANA RIVER AND
HER TRIBUTARIES

‘ Bhilangana Range (Origin)

L1

Chawashera (70 km.)

R1

L3

Tehri (93.6 km.)

Bhagirathi River )

Bhilangana River and Her Tributaries

Confluence Co-ordinates

Confluence

S No Bank Length (km.) Latitude P—— Distance from origin (km.)
1 L1 17.1 30.45 78.70 62.6
2 L2 19.4 30.43 78.66 70
3 R1 51 30.43 78.64 73.3
4 L3 5.1 30.42 78.64 74.2
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ff::-f»vRIVER UNIQUEIDENTITY

"CODE BASED ON NATURAL
DELINEATION

Alaknanda Report 2021.indd 49 3-12-2021 10:13:0



RIVER UNIQUE IDENTITY CODE BASED ON
NATURAL DELINEATION: ALAKNANDA BASIN

River Code Origin Data Confluence Data
Unique Identification el icids Ele (m) el icids Confluence with | -ength Of the river

Number (km.)
1 02-L-01 3082 | 7927 | 4822 | 3015 | 7860 | 471 Ganga River 206
2 02-L-01-R-01 3071 | 7925 | 5946 | 3078 | 7941 | 3922 | Alakhnanda River 18
3 02-L-01-L-01 31.02 | 7933 | 5428 | 3077 | 7949 | 3159 | Alakhnanda River 35.8
4 02-L-01-L-01-L-01 3106 | 7942 | 5552 | 3099 | 79.38 | 3935 | SaraswatiRiver 9.58
5 02-L-01-L-01-L-02 | 31.01 | 7945 | 5668 | 3097 | 7941 | 4754 | SaraswatiRiver 6.84
6 02-L-01-L-01-L-03 | 31.02 | 7949 | 6011 | 3096 | 7941 | 4723 | SaraswatiRiver 10.9
7 | 02-L-01-L-01-R-01 | 3095 | 7938 | 5288 | 3096 | 7941 | 4682 | SaraswatiRiver 3.97
8 02-L-01-L-01-L-04 | 30.97 | 7947 | 5767 | 3095 | 7943 | 4611 | SaraswatiRiver 5.6
9 02-L-01-L-01-L-05 | 3098 | 7954 | 6091 | 3092 | 7945 | 4559 | Saraswati River 1.9
10 | 02-L-01-L-01-L-06 | 3090 | 7952 | 5397 | 3089 | 7946 | 4187 | SaraswatiRiver 6
1 | 02:L-01-L-01-L-07 | 3094 | 7959 | 5920 | 3088 | 7947 | 4099 | SaraswatiRiver 17.2
12 | 02-L-01-L-01-R-02 | 3092 | 7931 | 5427 | 3086 | 7947 | 4016 | Saraswati River 19.1
13 02-L-01-L-01-L-08 30.82 79.58 5400 30.83 79.49 3739 Saraswati River 9.36
14 | 02-L-01-L-01-L-09 | 3083 | 7959 | 5500 | 3081 | 7949 | 3522 | SaraswatiRiver 14
15 | 02-L-01-L-01-L-10 | 3079 | 7962 | 4744 | 3080 | 7950 | 3456 | SaraswatiRiver 15
16 02-L-01-R-02 3066 | 7939 | 4882 | 3069 | 7951 | 2377 | Alakhnanda River 16.7
17 02-L-01-L-02 3077 | 7970 | 5089 | 3062 | 7956 | 1777 | Alakhnanda River 24.5
18 02-L-01-L-03 3093 | 7960 | 6495 | 3056 | 7958 | 1446 Alakhnanda 102
19 | 02L-01-L-03-R-01 | 3087 | 7972 | 5315 | 3088 | 7978 | 4474 | DhauliGanga 6.38
20 | 02-L-01-L-03-R02 | 3084 | 7974 | 5146 | 3087 | 7978 | 4101 Dhauli Ganga 5.55
21 | 02-L-01-L-03-L-01 3096 | 7975 | 5139 | 3084 | 7981 | 3876 | DhauliGanga 254
22 | 02-L-01-L-03-R-03 | 3083 | 7976 | 4911 | 3081 | 7980 | 3790 | DhauliGanga 5.18
23 | 02-L-01-L-03-R-04 | 3081 | 7979 | 4357 | 3081 | 7980 | 3780 | DhauliGanga 1.1
24 | 02-L-01-L-03-L-02 | 3078 | 7991 | 4733 | 3076 | 7985 | 3384 | DhauliGanga 7.86
25 | 02-L-01-L-03-R-05 | 3086 | 7959 | 5680 | 3075 | 7983 | 3239 | DhauliGanga 30.3
26 | 02-L-01-L-03-R06 | 3074 | 7980 | 5361 | 3073 | 7983 | 3136 | Dhauli Ganga 3.88
27 | 02-L-01-L-03-L-03 | 3072 | 7980 | 5087 | 3073 | 7983 | 3114 | DhauliGanga 3.36
28 | 02-L-01-L-03-L-04 | 3072 | 7986 | 3924 | 3071 | 7985 | 3027 | Dhauli Ganga 155
20 | 02L01-L03L-05 | 3063 | 8006 | 4510 | 3070 | 7988 | 295 | Dhaclioanga 337
0 | 02L01-L03-L06 | 3066 | 7993 | 4877 | 3068 | 7988 | g9 | Dnoelioanga 5.14
31 | 02-L-01-L-03-R-07 | 3074 | 7969 | 5486 | 3068 | 79.86 | 2818 DhaF‘{‘i'\i,ge‘:”ga 23.1
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River Code Origin Data Confluence Data
Unique Identification Cotordinate : Length Of the river
Confluence with
Number (km.)
Lat Long Lat Long

2 02-L-01-L-03-L-07 3053 | 7994 | 4960 | 3062 | 7982 | 2619 Dhal‘q‘i'\i,%‘:“ga 18
33 | 02-L-01-L-03-R-08 3067 | 7974 | 5264 | 3060 | 79.81 2538 Dhagi'\ilgearnga 10.3
3¢ | 02-L-01-L-03-R-09 | 3064 | 7975 | 4647 | 3060 | 7978 | 2452 Dha;:j/%‘;“ga 758
35 | 02-1-01-L-03-1-08 | 3052 | 7985 | 5383 | 3058 | 7978 | 2390 DhaF‘{‘i'\ilge?"ga 122
36 | 02-L-01-L-03-1-09 | 3050 | 7983 | 4712 | 3053 | 7974 | 2172 Dhal‘;i'\i,%‘:"ga 106
37 02-L-01-L-03-L-10 3040 | 8000 | 4740 | 3049 | 79.69 1937 Dhagi'\ilgearnga 374
38 | 02-L-01-L-03-L-10-L-01 | 3030 | 7995 | 5743 | 3041 | 7991 | 3985 Rishi Ganga 17
39 | 02-L-01-L-03-L-10-L-02 | 3029 | 7985 | 6382 | 3043 | 79.83 | 3483 Rishi Ganga 17.3
40 | 02-L-01-L-03-L-10-L-03 | 3040 | 7976 | 5282 | 3046 | 7977 | 2984 Rishi Ganga 8.22
4 | 02-L-01-L-03-L-10-L-04 | 3031 | 7976 | 5693 | 3047 | 7973 | 2332 Rishi Ganga 202
42 | 02-L-01-L-03-L-10-L-05 | 3042 | 7967 | 4801 | 3047 | 79.71 2126 Rishi Ganga 7.95
43 02-L-01-L-03-L-11 3043 | 7964 | 4116 | 3050 | 79.62 1780 DhaF‘{‘i'\ilgear”ga 9.66
44 | 02-L-01-L-03-R-10 3060 | 7968 | 4930 | 3054 | 79.60 1687 Dhal‘q‘i'\i,%";“ga 12.9
45 02-L-01-R-03 3065 | 7938 | 5285 | 3053 | 79.51 1299 | Alakhnanda River 229
46 02-L-01-L-04 3046 | 7956 | 3483 | 3049 | 7948 | 1200 | Alakhnanda River 10.9
47 02-L-01-R-04 3062 | 7935 | 4986 | 3046 | 7943 | 1220 | Alakhnanda River 256
48 02-L-01-L-05 3034 | 7969 | 4887 | 3041 | 7939 | 1040 | Alakhnanda River 36.2
49 02-L-01-R-05 3045 | 7935 | 2771 | 3041 | 7936 995 | Alakhnanda River 6.13
50 02-L-01-R-06 3056 | 7929 | 4570 | 3039 | 79.32 940 | Alakhnanda River 2.9
51 02-L-01-R-07 3039 | 7926 | 2271 | 3036 | 7931 922 Alakhnanda 7.95
52 02-L-01-L-06 3035 | 7972 | 3410 | 3033 | 79.32 858 | Alakhnanda River 59.3
53 |  02-L-01-L-06-R-01 3033 | 7954 | 3044 | 3029 | 7952 | 1668 | Nandakini River 5.56
54 |  02-L-01-L-06-L-01 30.18 | 79.51 2689 | 3026 | 7945 | 1309 | Nandakini River 14
5 | 02-L-01-L-06-R-02 | 3033 | 79.41 1952 | 3030 | 7937 | 1040 | Nandakini River 7.84
5 | 02-L-01-L-06-R-03 | 3032 | 7937 | 1794 | 3031 | 79.35 994 | Nandakini River 3.1
57 |  02-L-01-L-06-L-02 3029 | 7933 | 1345 | 3031 | 79.33 951 | Nandakini River 2.26
58 | 02-L-01-L-06-R-04 | 3036 | 7937 | 2592 | 3031 | 79.33 925 | Nandakini River 8.84
59 02-L-01-R-08 3047 | 79.21 2243 | 3032 | 79.30 840 Alakhnanda %5
60 02-L-01-R-09 3032 | 7924 | 1821 | 3028 | 79.24 782 Alakhnanda 5.8
61 02-L-01-L-07 3030 | 80.02 | 3591 | 3026 | 79.22 766 | Alakhnanda River 127
62 | 02-L-01-L-07-R-01 3025 | 80.06 | 5317 | 3018 | 80.00 | 2599 Pindar 127
63 | 02L-01-L-07-R-02 | 3029 | 7992 | 5524 | 3011 | 7993 | 2019 Pindar 208
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River Code Origin Data Confluence Data
Unique Identification Cosordinate Confluence with | Length Of the river

Number (km.)
64 02-L-01-L-07-R-03 30.16 79.87 4157 30.09 79.89 1913 Pindar 10.5
65 02-L-01-L-07-R-04 30.22 79.81 4380 30.07 79.81 1650 Pindar 19.7
66 02-L-01-L-07-R-05 30.07 79.70 3181 30.02 79.72 1472 Pindar 7.68
67 02-L-01-L-07-R-06 30.06 79.68 2816 30.02 79.68 1395 Pindar 5.52
68 02-L-01-L-07-R-07 30.26 79.74 5002 30.06 79.52 1229 Pindar 35.9
69 | 02-L-01-L-07-R-07-R-01 | 30.23 79.61 3022 30.10 79.66 1616 Stream 8 16
70 02-L-01-L-07-R-08 30.10 79.55 2328 30.06 79.52 1228 Pindar 6.66
n 02-L-01-L-07-R-09 30.17 79.59 3201 30.08 79.50 1192 Pindar 19.2
72 | 02-L-01-L-07-R-09-R-01 | 30.12 79.48 2518 30.12 79.52 1157 Pindar 5.46
13 02-L-01-L-07-R-10 30.12 79.48 2421 30.09 79.47 1mn Pindar 4.42
14 02-L-01-L-07-R-11 30.17 79.48 2697 30.10 79.44 1117 Pindar 1.1
75 02-L-01-L-07-R-12 30.17 79.46 2634 30.12 79.41 1055 Pindar 10.4
16 02-L-01-L-07-R-13 30.21 79.41 2329 30.17 79.34 937 Pindar 1.1
n 02-L-01-L-07-L-01 30.1 79.23 1655 30.23 79.26 834 Pindar River 21
78 | 02-L-01-L-07-L-01-L-01 | 30.11 79.14 2785 30.18 7921 1125 Stream 1 12.2
1 02-L-01-R-10 30.32 79.21 2051 30.28 7917 734 Alakhnanda 6.72
80 02-L-01-R-11 30.34 79.18 1408 30.29 79.15 706 Alakhnanda 9.57
81 02-L-01-R-12 30.75 79.06 3970 30.29 78.98 611 Alakhnanda 76
82 02-L-01-R-12-R-01 30.7 78.93 4482 30.63 79.00 1731 Mandakini 15.7
83 02-L-01-R-12-L-01 30.76 791 4316 30.55 79.08 1155 Mandakini 26.9
84 02-L-01-R-12-L-02 30.73 79.23 5406 30.54 79.10 1093 Mandakini 285
85 02-L-01-R-12-L-03 30.50 7917 2003 30.49 79.08 983 Mandakini 10.7
86 02-L-01-R-12-R-02 30.58 78.97 3249 30.46 79.07 902 Mandakini 21.7
87 02-L-01-R-12-R-03 30.45 79.00 1893 30.41 79.06 827 Mandakini 8.72
88 02-L-01-R-12-R-04 30.42 78.98 1408 30.39 79.02 774 Mandakini 6.52
89 02-L-01-R-12-R-05 30.63 78.91 3618 30.35 78.97 74 Mandakini 424
90 | 02-L-01-R-12-R-05-R-01| 30.44 78.87 2114 30.37 78.93 850 Stream 1 15
9 02-L-01-R-13 30.34 78.80 2087 30.26 78.92 608 Alakhnanda 18.4
92 02-1-01-L-08 30.20 78.84 1448 30.22 78.74 523 Alakhnanda 13.8
93 02-L-01-R-14 30.37 78.67 2266 30.23 78.1 512 Alakhnanda 19.5
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53

RIVER UNIQUE IDENTITY CODE BASED ON
NATURAL DELINEATION: BHAGIRATHI BASIN

River Code Origin Data Confluence Data

Unique Identification

Length Of the river

Number Co-ordinate Co-ordinate Confluence with (km.)
1 02-R-01 30.90 79.26 5443 30.91 79.10 4301 Bhagirathi 16.4
2 02-R-01-R-01 30.87 79.04 5399 30.92 79.08 4161 Bhagirathi 8
3 02-R-01-L-01 30.90 78.95 4309 30.99 78.94 3072 Bhagirathi 11.9
4 02-R-01-L-02 31.40 19.14 4300 31.03 18.87 2112 Bhagirathi 62.2
5 02-R-01-R-02 31.45 79.10 5108 31.28 79.11 4148 Jad Ganga 236
6 02-R-01-R-02-R-01 31.37 78.95 5589 31.15 79.08 3654 Jad Ganga 315
7 02-R-01-R-02-R-02 30.97 79.24 5577 31.12 79.07 3585 Jad Ganga 34.9
8 02-R-01-R-02-L-01 31.05 79.36 5591 31.09 79.26 4564 Nilapani Gad 14.4
9 |02-R-01-R-02-L-01-R-01| 31.15 79.30 5612 31.11 79.15 3892 Nilapani Gad 26.3
10 |02-R-01-R-02-L-01-R-02 | 31.01 79.13 6724 31.12 79.04 3534 jad Ganga 16.3
11 | 02-R-01-R-02-L-01-L-01 | 31.24 78.83 5124 3111 78.97 3280 jad Ganga 215
12 |02-R-01-R-02-L-01-R-03 | 31.19 78.81 4791 31.04 78.75 2492 Bhagirathi 204
13 02-R-01-R-03 31.17 78.63 4308 31.04 78.75 2525 Bhagirathi 24
14 02-R-01-R-04 31.18 78.61 5059 31.03 18.72 2469 Bhagirathi 258
15 02-R-01-R-05 30.97 78.61 3538 30.97 78.70 2303 Bhagirathi 1.3
16 02-R-01-R-06 30.87 78.87 5139 30.96 78.70 2259 Bhagirathi 20.6
17 02-R-01-L-03 30.90 18.75 3224 30.89 18.67 1973 Bhagirathi 8.51
18 02-R-01-L-04 30.86 78.82 4225 30.88 78.66 1862 Bhagirathi 19
19 02-R-01-L-05 30.83 78.67 3262 30.86 78.65 1768 Bhagirathi 3.99
20 02-R-01-L-06 30.91 78.60 3636 30.84 78.63 1704 Bhagirathi 12.4
2 02-R-01-R-07 30.83 78.56 3179 30.82 78.62 1700 Bhagirathi 6.16
22 02-R-01-R-08 30.79 78.84 3790 30.78 78.62 1519 Bhagirathi 26
23 02-R-01-L-07 30.69 78.61 2899 30.76 78.59 1457 Bhagirathi 9.34
24 02-R-01-L-08 30.70 78.59 2966 30.75 18.57 1429 Bhagirathi 7
25 02-R-01-L-09 30.69 78.57 2271 30.74 78.52 1295 Bhagirathi 8.97
26 02-R-01-L-10 30.81 78.52 2872 30.75 78.47 1222 Bhagirathi 10.1
21 02-R-01-R-09 30.94 18.57 4286 30.76 78.46 1168 Bhagirathi 17.7
28 02-R-01-R-10 30.67 78.54 2443 30.73 78.44 1144 Bhagirathi 13.8
29 02-R-01-L-11 30.85 78.38 2610 30.74 78.41 1093 Bhagirathi 14.7
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River Code Origin Data Confluence Data
UniqueNISr?qu;t;frication Co-ordinate Confluence with Length([lzzqt't)]e river

30 02-R-01-R-11 30.83 78.34 2759 30.74 78.36 1030 Bhagirathi 12

31 02-R-01-R-12 30.69 18.42 2104 30.69 78.36 968 Bhagirathi 6.49
32 02-R-01-L-12 30.66 78.49 2241 30.68 78.35 929 Bhagirathi 18.3
33 02-R-01-L-13 30.61 18.37 1524 30.63 78.33 885 Bhagirathi 5.71
34 02-R-01-L-14 30.76 78.26 1656 30.61 78.31 859 Bhagirathi 20.2
35 02-R-01-R-13 30.68 78.20 1447 30.65 78.30 1004 Khurmola Gad 14.8
36 02-R-01-R-13-R-01 30.67 78.18 1945 30.66 78.21 1338 Daski Gad 4.58
g | OPROESR 3068 | 7826 | 1899 | s0e4 | 7824 | 1220 Daski Gad 5.21
38 |02-R-01-R-13-R-01-L-01| 30.63 78.19 1649 30.56 78.33 807 Bhagirathi 22.3
39 02-R-01-R-14 30.57 78.41 1918 30.54 78.35 797 Bhagirathi 10.7
40 02-R-01-R-15 30.43 78.28 2507 30.49 78.40 749 Bhagirathi 18.8
4 02-R-01-L-15 30.64 78.49 2143 30.47 78.41 751 Bhagirathi 30.7
42 02-R-01-L-16 30.84 78.93 3790 30.39 78.49 646 Bhagirathi 93.6
43 02-R-01-L-17 30.47 78.81 2528 30.45 78.70 1012 Bhilangana 17.1
44 02-R-01-L-17-L-01 30.37 78.82 1845 30.43 78.66 873 Bhilangana 19.4
45 02-R-01-L-17-L-02 30.71 78.79 3543 30.43 78.64 830 Bhilangana 51

46 02-R-01-L-17-R-01 30.68 78.61 2951 30.58 78.64 1327 Balganga 14.7
47 | 02-R-01-L-17-R-01-R-01 | 30.40 78.68 1396 30.42 78.64 840 Bhilangana 5.1

48 02-R-01-L-17-L-03 30.75 79.23 4995 30.15 78.60 467 Ganga River 229
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"APPENDIXII

RIVER UNIQUEIDENTITY CODE
BASED ON ADMINISTRATIVE
DELINEATION
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