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MESSAGE

Ground water utilization has increased significantly during the last two
decades. The unplanned and indiscriminate use of this vital resource has resulted
in declining water levels and water quality deterioration in certain areas. The
apparent stress on ground water resources is more often a management issue,
and this needs to be addressed in a holistic manner, for its long term
sustainability, through an integrated approach. Aquifer mapping is an essential
step towards the effective management of ground water resources.

The atlas entitled “Aquifer Systems of Himachal Pradesh” is a step

towards achieving the ultimate goal of aquifer wise management of ground water
resources in Himachal Pradesh State.

| congratulate Central Ground Water Board, Ministry of Water Resources
for its efforts to bring out this document containing data and information pertaining
to various aspects of ground water including aquifer disposition in the State. | am

sure this atlas will be of immense use to planners, policy makers, researchers and
users involved in ground water sector.

)Y
(Dhruv Vijai Singh)
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Foreword

Availability of fresh water has always been a prime consideration in fostering the socio economic
growth of the people. Rapid urbanization coupled with industrialization has resulted in increased
demand of ground water at an alarming rate. Dependence on ground water is increasing
continuously in order to supplement the domestic, agricultural and industrial requirements. In the
last two decades there is a paradigm from development to management of Ground Water. The

management of ground water is to be focussed on aquifers, which act as the repository of ground
water.

To meet these challenges, it has become imperative to formulate aquifer management plan to
establish the priorities for ground water use with community involvement at various levels of
implementation. Central Ground Water Board over the years has generated enormous data on
various aspects of ground water and has been utilised to prepare aquifer maps depicting their
extent and characteristics and are compiled in the form of Atlas on “Aquifer Systems of Himachal
Pradesh”.

This will provide a framework for prioritizing the aquifer level management strategies and build
inventory of the aquifers for better understanding of the groundwater resources. An attempt has
been made to present various aquifer systems in the form of maps by integrating all thematic
information to formulate the aquifer wise ground water management plans.

The sincere efforts of the dedicated team of officers of Central Ground Water Board, North
Himalayan Region, Dharamshala is highly appreciated. | am sure this atlas would be of immense
use in formulating scientifically viable implementable strategies for efficient management of ground
water resources ensuring sustainability.

o —

(Dr. S.C. Dhiman)
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‘Himachal Pradesh is one of the hilly State in Himalayan Region with a

geographical area of 55673 sq.km, The population of the State is 6.6 mil-
lion, out of which 90 percent resides in rural areas. The high and rugged
mountain ranges are thinly populated and valley areas are densely popu-
lated. Ground water irrigation through bore wells is confined to valley
areas with a limited use of hft/tank irrigation, The main crop in the State
is grown during the Kharif season and commercial crops such as apple,
mango, litchi and flowers are grown during the other seasons. Fish and

prawn farming are also popular in the State.

The average annual rainfall for the State is 1490 mm spreading over 65
rainy days. Lahaul & Spiti receives lowest rainfall (450 mm) and
3000 mm.

Snowfall occurs at higher elevations in Chamba, Shimla and Kinnaur dis-

Dharamshala of Kangra district receives highest rainfall of

tricts. Geomorphologically, Himachal Region is an integrate mosaic of
mountain ranges, hills and valleys having elevation upto 6500 m. The
major mountain ranges fall under Dhauladhar ranges in Kangra district
and Pir Panjal, Great Himalaya and Zanskar ranges in Lahaul Spiti Dis-

trict.

Chenab, Ravi, Beas, Satluj and Yamuna rivers drain the State with differ-
ent size of catchment. Govind Sagar, Pong dam and Pandoh dam are the
major water storage reservoirs in the State. In addition, there are 66 major
lakes in the State which are being used for irrigation, domestic needs and
ground water recharge. Structurally controlled springs of Himachal Pra-
desh are the major source for drinking water supply especially in hilly
districts. More than 500 springs are tapped by district authorities for
drinking purpose and for bottling of mineral water. The major glaciers of
the State are Barashingi, Chandra, Badal, Bhaga and Keylong

Geologically, the State is underlained by un-consolidated to consolidated
rock formations of Archaen age to Recent age. The Recent alluvial de-
posits occupies the valley fills/ river courses and Tertiaries of Siwaliks &
crystallines of Archaen occupies the Higher elevations. CGWB has con-
structed 182 exploratory wells down to 300m depth in the Alluvial and
Sandstone aquifers, The discharges of tube wells varies generally from
100 Ipm to 1000 Ipm and at places goes to 3000 lpm.

Irrigation and Public health department. Govt. of HP has drilled 30,000
bore wells upto maximum depth 90 m in different pans of the State, and
hand pumps/power pumps has been installed for domestic uses About
15% tubc wﬂ!mm constructed !hrpublin utility parucmlu'ly Ru'mgn-
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depths is good and suitable for irrigation, domestic and drinking uses. All
the chemical constituents are within permissible limits as per BIS stand-
ards except at few localized pockets in industrial areas of Baddi-
Barotiwala in Solan district,

Total ground water availability of the State which includes dynamic and
in-storage resources (27713 MCM). Ground water resource estimates of
eight valleys of Himachal Pradesh as on March, 2009 reveals that overall
the stage of ground water development is under safe category, except in
Kala Amb and Una valleys wherein ground water is highly exploited for

irrigation and industrial uses.

Conservation & Rain Water Harvesting and management of springs is the
key to protect the ground water resources of the State. There is a need to
adopt traditional wisdom along with innovative techniques developed by
CGWB for construction of recharge structures, implementation of effi-
cient irrigation practices, maintenance of existing khul/springs, benching

and terracing of hill slopes through public participation.

The objective of preparation of this document is to define the extent of
principal and major aquifer systems of the State with their characterisa-
tion on regional scale and depict aquifer wise ground water scenario
along with major issues and challenges which needs immediate attention
for sustainable management of ground water resources, Further Creating
a baseline data in GIS platform for initiating National Aquifer Mapping
Programme and demarcating priority areas for aquifer wise management

of ground water resources on scientific and sustainable basis

The Atlas has been prepared keeping in view the utilities and user friend-
liness in understanding the ground water scenario by the stakeholders as
well as professional Hydrogeologist. Simple presentation of tables is used
1o explain aquifer wise ground water scenario in the State Attempt has
been made to represent the correlations of various thematic layers such as
climate. topographic, and geologic settings on the occurrence, movement

and quality of ground water.

Based on the hydrogeological characteristics, the entire state has been
classified into 10 Principal Aquifer Systems and 27 major aquifers. Allu-
vium is the most promising aquifer system which covers an area of 8%
of the State. The sandstone aquifer occupies 16% area in the districts of
Bilashpur, Chamba, Hamirpur, Kangra, Mandi, Una, Sairmaur, and So-
lan. The rest of the State is covered with the other aquifers constituting
around 76% of the mmm schist aquifarcm maximum uf




Table 1: Administrative Divisions

1 Bilaspur 1167 4 3 4
2 Chamba 6528 7 7 6
3 Hamirpur 1118 5 6 4
4 |Kangra 5739 17 15 8
ES:_ELiumr 6401 5 3 4
| _S Kullu 5503 4 5 4
7 Lahaul & Spiti 13835 2 2 3
| 8 _IMandl 3950 10 10 7
9 |Shimla 5131 12 10 7
10  Sirmaur 2825 6 6 3
11 Solan 1936 7 5 8
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Table 2: River Basins of Himachal Pradesh

1 [Beas 16286 20 1 22
‘ 2 [Chenab 11580 14 1 17
-

‘ § |'Ghaghar 6491 8 1 33
=

4 |Indus 6898 8 1 10
‘ 5 |Ravi 6003 7 1 9

6 | Satluj 26729 32 2 30

8 |Upper Ganga 439 1 1 2

lﬁ

9 |Yamuna 9089 11 1 14
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iy s

- r = A
A e
e S




Plate - Il Aquifer Systems of Himachal Pradesh

RIVER BASINS R

0 125 25 50 75

Kilometers

JAMMU & KASHMIR

“~UPPER GANGA

State Capital

District Headquarters
District Boundary
State Boundary
International Boundary

River
National Highway

Railway
Water Bodies

Central Ground Water Board
Morth Himalayan Reglon
Ministry of Water Resources
Government of India




Ry

im.z
€955 29 8€0Y zvse z89v | S8uT | L1z T€€9 6962 1668 3117 e3oL pues m_‘v ».w_
........... .-D...M
%0 %0 %0 %0 %0 %0 %0 %0 %8S %y \ ’
' BuU
Lest 0 a o 5 . 0 0 0 668 ge9 ni
%I %0 %0 %LT 9% %0 %0 %EE %97 %0Z
uejos|
0561 1 0 0 6Z€ €5 € 0 ) Fat L6 g _
%0 %0 %0 %81 %L1 %2 %1 %61 %SE %L A B e
ne 1 J
seLc 0 0 0 605 LiY 69 0z 8€6 9.6 90z inewis| | v
%0 %6 %1 %22 %y %6 %0T %€ %0 %E :
wiys|
ET1S 0 st 9z STIT 0422 zZsy S0 1ET 5 €51 Bjuiys
%0 %€ %0 %z %ZT %11 %L %L %6Z %S
gﬂ Ipueg
0 ZET 0 £96 18 s 98z 682 ozT1 91z PUEN p
%0 %€ %01 %I %SE %0 %LE % %S %S e § %
L98¢1 0 agy 99€ET 88 €58 0 L61S 16 vEL 89 Rids 3 neyey -
s %0 %EE %L LT %1z %L %I %0 %0 %E —
0 9181 186 £€0ST 6STT 80 vS 91 0 so1
2609 %0 %81 %02 %z %9 %9 % %0T %1 %Z i
0 BLTT L0ET ST 77T LTY e 1£9 06 i
%0 %0 %0 %0 %61 9% %0 %0 %t %67 (
esdue
0zLs 0 0 9 0z 80T Tov 0 0 (25T z891 A
%0 %0 %0 %0 %0 %0 %0 %0 %96 %y
indawey|
(422 0 0 0 0 0 0 0 0 ZL0T 6t 1tieH
%T %0 %L %0 %Ll %8 %0 % %E %E '
equeyd|
L6v9 15 0 157 0 586k €16 1z 59 122 5: q ._u,,_,
%0 %0 %0 %0 %0 %0 %0 %1 %TL %ST
andseji A
voTt 0 0 0 0 0 0 0 5o1 058 0T _.m___ W
(%) (%) (%) (%) (%) (%) (%) (%) (%)
' ealy ealy ealy ealy ealy gasy ealy ealy ealy
ealy |ejol
sslaup Jo4 sjeys auojspuesg wnianj|y

swaysAg J9yinby |ediduld jo uounqLisig AsIm LISIA (€ d|qeL




Plate -1lI

Aquifer Systems of Himachal Pradesh

Central Ground Water Board
North Himalayan Region
Ministry of Water Resources
Government of India

= 0 125 25 50

4., PRINCIPAL AQUIFER SYSTEMS

Kilometers

JAMMU & KASHMIR

Alluvium - Granite
Sandstone - Schist

Gniess [ Quartzite

- Shale - Intrusives
- Limestone Banded Gneissic Complex
7

N

A

®  State Capital

®  District Headgquarters
——-—- District Boundary
State Boundary
International Boundary
River
National Highway
Railway
< Water Bodies

il




Table 4: Aquifer Systems of Himachal Pradesh

Principal Aguifer Systems Aquifer Characteristics Major Aquifers
! Thickness of | Granular / ered
o (Decadal av- | Adulfer */ | Fracture | yioiq A Batm) s
Code Name Weathered | Zones En- (m3/ day) Code Name
(m Zone countered
(m) (m bgl)
Younger Alluvium (Clay/
1 ALO1 [Silt/Sand/ Calcareous 2100 Quarternary
concretions)
Older Alluvium (Silt/Sand/
2 Alluvium ALO3 : 65 Quarternary
AL 145:?; sq km ) 2-40 Upto200* | 20-50 | 120-4665 Gravel/Lithomargic clay)
3 ALOE [Valley Fills 1999 Quarternary
4 lacial Deposits 492 Quarternary
Upper Palaeozoic
[ ndstone/Conglomerate 6270 to Cendaoie
. Upper Palzeozoic
7 ST02 [Sandstone with Shale 868 ?:Cenc-mi:
Sandstone
ST (8988 sq km ) 5-35 20-100* 20-70 75-864 Upper Paliisozoic
8 (16 STD4 [Sandstone with Clay 1323 B Conls
9 STO5 [Sandstone/Conglomerate 63 Pmct:ﬂrgiggg "
Proterozoic to
10 andstone with Shale 467 Cenozoic
b Upper Palaeozoic
11 hale with limestone 145 b Paniaait
r u Pal i
12 _ Shale _ ] ", : SHOZ2 [Shale with Sandstone 314 pf:hﬁgfﬂﬁgom
SH _m%%m} 10-30 10-70 * 15-50 50-560
i Upper Palaeozoic
13 SHO4 [Shale 1531 to Carazoic
= [Shale/Shale with Sand- Proterozoic to
14 SHOS Istone 879 Cenozoic
. . Upper Palaeozoic
15 imestone / Dolomite 5438 S Catinsais
16 LS W%ﬁf;lﬂkm] 5-40 10-300 * 25-125 40-1600 S03 |Limestone/Dolomite 706 Proterozoic
17 LS04 +.imest|:me with Shale 187 Proterozoic
|Acidic Rocks (Pegmatite, -
;. tr;?ite. Syenite, Rhyolite | 2717 PR 1o
19 SCO1 Schist 2655,  [Azolcto Pratero-
20 | sc ﬂ;_;?;-gm ﬁ} 5-20 5-70 10-45 30-300 | SCO2 [Phyllite gipe;  |AeeD oG
21 SC03 [slate j18qy  [FETD Protam:
Proterozoic to
13 Cenozoic
Azoic to Protero-
4269 20ile
X Banded Gneissic Complex
(3541 phicm] (BGC) 3542 Azoic
_ (6%)
- 1
-4 l ndifferentiated
' etasedimentaries/ Un- 22 Azoic to Protero-
= ifferentiated metamor- zoic ——
o, ™
Azoic to Protero- E' I
4016 20
B2 sic Rocks (Dolerite, An- 62 Proterozoic to o=
Jlorthosite etc.) Cenozoic ’

w
...5’
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Table 6: Population Census - Himachal Pradesh

Population
SINo | District Name {gm, Towal Popalation Sex ratio nsity Number
(Females per |of persons per
1000 males)

Persons | Males Females
1 |Bilaspur 1167 | 382056 | 192827 | 189229 981 327
2 [Chamba 6528 | 518844 | 260848 | 257996 989 79
3 |[Hamirpur 1118 | 454293 | 216742 | 237551 1096 406
4  |Kangra 5739 | 1507223 | 748559 | 758664 1013 263
5  [Kinnaur 6401 84298 46364 37934 818 13
6  [Kullu 5503 | 437474 | 224320 | 213154 950 79
7  |Lahaul & Spiti 13835 | 31528 16455 15073 916 2
8  [Mandi 3950 | 999518 | 496787 | 502731 1012 253
9  shimla 5131 | 813384 | 424486 | 388898 916 159
10  [Sirmaur 2825 530164 | 276801 | 253363 915 188
11 [Solan 1936 | 576670 | 306162 | 270508 884 298
12 |una 1540 | 521057 | 263541 | 257516 977 338

Total 55673 | 6856509 | 3473892 | 3382617
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Table 8 a: Number of Gauge and Discharge Sites in Different Aquifers - 3

Sl No Aquifer Systems Number of G & D Sites

1 Alluvium 4
4 0
5 0
6 1
7 0
8 1
9 1
12 0
13 0
14 0

7

Table 8 b: River Basin wise number of Gauge and Discharge Sites
SINo Basin Name Number of G & D Sites

1 |[Beas 0
2 (Chenab 4
3 |Ghaghar 0
4  (Indus 0
5 |Ravi 0
6 [Satluj 1
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Plate -XV

Aquifer Systems of Himachal Pradesh
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Aquifer Systems of Himachal Pradesh
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Plate - XVIII Aquifer Systems of Himachal Pradesh
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Plate - XIX Aquifer Systems of Himachal Pradesh
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Plate - XX Aquifer Systems of Himachal Pradesh
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Plate - XXI Aquifer Systems of Himachal Pradesh
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Plate - XXII Aquifer Systems of Himachal Pradesh
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Plate - XXIil Aquifer Systems of Himachal Pradesh
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Plate - XXIV Aquifer Systems of Himachal Pradesh
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Plate - XXV

Aquifer Systems of Himachal Pradesh
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Aquifer Systems of Himachal Pradesh
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Plate -XXVII

Aquifer Systems of Himachal Pradesh

oy, ANNUAL REPLENISHABLE RECHARGE «

0 125 25 50 75 100

Kilometers

JAMMU & KASHMIR

[ >025 ' Alluvium - Granite ®  State Capital
2 Isohyet (cm) = ®  District Headquarters
(Normal) Sandstone | Schist District Boundary
State Boundary
Wﬁ e - Quiriziie s International Boundary
- Shale - Intrusives ~“= River
Central Ground Water Board - Limestone | | Banded Gneissic Complex Na'mnal Hlighesty
Ministry of Water Resources 43
Government of india




’
6'9SED 9'ZST 9pS v'Zsy 9'p69 0°TST SLET LETE Tzt YPSTT
%,
L'Z0S €91 S'6EE eun|
_, 4

£'sZy € ot i v'1 9°T0T ¥'s6 S'6LT. uejos P

9°9TL T'tS L'TY 56 L'St 5'98¢ _N.m_.ﬂw_,.__.,” ineuuig)

€289 0'ST €'€91 8'1Z¢ 9°'8S L'29 6'8Z 1'Z€ .w. Bjwiys

8'08€ 08 109 902 £ 25 €19 LEST ,..._.wmb_
g9t Tt 05 v £0b 9'€T 6T¢ | mdsginyer
£'65€ gLt 097 €521 v L8 €6 90 st
£'v61 L oL 70 TS 691 96T 89T | aneuury|
v'09% T'6 0'0 0’1z (4134 I esguey
R 7a: 8L5T 6T 4 andajwey|
T'LST 0T €16 9zt 0zt Nﬁlm equiey)
(4341 v'Ty LS8 ﬂmﬂ - 4 andseyg) | |
lesoL ssioug | 298 sleys | suoispues | wniny | SwienIduIsIG

il

981eyday [ePYL.Y 10} PIZILIOL BAIY ISIM JOLIISIQ 9T d|qeL




Plate - XXVl

Agquifer Systems of Himachal Pradesh
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Plate - XXIX

Aquifer Systems of Himachal Pradesh
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Plate - XXX
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Way Forward

Increased thrust on Ground Water usage, ex-
pected demands from various sectors Vis— Vis re-
source availability calls for paradigm shift in water
management practices. Isolated approach has
been promulgated by various departments, aca-
demia, NGOs and Vos for water management.
There is need to synergize the efforts made by
various stakeholders and develop a management
frame work for sustenance of this resource using

multidisciplinary approach.

The present endeavor of delineation of the aqui-
fers on 1:250,000 scale is a proactive approach in-
tegrating available data of CGWB and other agen-
cies. This has helped in development of a synop-
tic view of aquifers and preparation of aquifer
wise management plan. Since, ground water is
being developed locally by community/
individually, there is need to delineate local aqui-
fers on larger scale and establish their potential.
This compilation will form base for detailed aqui-
fers mapping at 1:50,000 or larger scales . Fur-
ther, to achieve the objectives of the National Ag-
uifer Mapping Program proposed during 12th
Five Year Plan, the following road map is envis-
aged :-

- The aquifer maps presented in the atlas on the
1:250,000 scale will form the base of the de-
tailed aquifer mapping to be taken up on
1:50,000 scale.

« Defining priority areas on the basis of water
management issues of the state .

~« Defining grid size and depth of drilling up to

Y.

"~ which data is to be collected.

. Data gaps identification on proposed grid at
1:50,000 map using DGPS survey / orthograph-
ic data of the Remote Sensing.

. Taking up hydrogeological / Hydrochemical/
geophysical studies and wells construction de-
tails at gaps sites.

.- In valleys areas, three dimensional conceptual
model of the area along with isopach, thick-
ness of saturation zones, thickness of weath-
ered zones, thickness of valley fills and depth
of valley floor etc may be prepared .

. In the Hilly areas studies may be taken using
non-conventional techniques such as remote
sensing with limited field checks. The mapping
of the springs and their springsheds along with
their pereniality and discharges can be taken
up for improvement of discharges and sustain-
ability.

. Preparation of Aquifer Management Plan after
delineation of Surplus Resource Areas, GW Re-
sources depleting and water scarce areas, Spe-
cial industrial zones, Water intensive crop are-
as, Recreation activities etc.

« Demarcation of Aquifer for remediation, aqui-
fers needed regulation and ares for spring-
sheds development.

The data collected through these studies need to
be integrated in GIS format and fed in to numeri-
cal models to simulate present and future scenar-
io for suggesting optimal water utilization strate-
gies. The model out put need to be shared with
stakeholders for participatory management of the
ground water resources at village level and reori-
entation of the water utilization pattern of the ar-
ea.
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