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ABSTRACT KEYWORDS
Lakes are the most fertile, diverse, productive and interactive ecosystems SEA;
in the world. The present work was conducted on the Pushkar Lake in the NLCP;
Infiltration.

historic holy city of Pushkar, Ajmer. ThisLake comes under the category of
sacred lakesand isuniqueintermsof religiousand ecological significance.
This paper focuses on Strategic Environmental Assessment (SEA) of
Pushkar Lakewith special referenceto infiltration problemwhich adversely
affects its religious significance. This paper also considered the positive
and negative effects of man-made canal constructed by Government of
Rajasthan under National Lake Conservation Plan (NLCP) in order to make
the water level of Pushkar Lake at the desired level. SEA proved to be an
efficient tool to study al relevant parameters of Pushkar L ake and suggested
various alternativesin order to make its religious significance forever.
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INTRODUCTION

SEA isasystemati ¢ deciSon support process, aming
to ensure that environmental and possible other
sugtainability aspectsare considered in palicy, planand
programme making. SEA may beseen as:-

A structured, rigorous, participative, openandtrans-
parent environmental impact assessment (EIA) based
process, applied particularly to plansand programmes,
prepared by public planning authoritiesand at times
privatebodies,

A participative, open and transparent, possiblenon-
EIA based process, applied in amoreflexible manner

to policies, prepared by public planning authoritiesand
at timesprivatebodies,

A flexiblenon-EIA based process, appliedtoleg-
islative proposals and other policies, plans and
programmesin politica/cabinet decision-making.

SEA isan evidence-based ingrument, amingto add
scientific rigor to PPP making by applying arange of
assessment method and techniques.

SEA providesfor astructured decision framework,
alming to support moreeffectiveand efficient decison
making, sustai nable devel opment and improve gover-
nance by establishing asubstantivefocus. For example,
intermsof issuesand alternativesto be considered at
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different systematictiersandlevels.

SEA hasbeen appliedinawiderangeof different
situation, including tread agreements, funding
programmes, economic devel opment plans, spatial/
land-use and sectoral PPPs

STUDY AREA

Theareaunder investigation, Pushkar isstuated 12
KmsNorth-West of Ajmer, whichiscentrally Situated
city of Rgasthan. Itislocated at latitude 26°29°14" N
andlongitude74°33°18" E, at an elevation of 530m above
mean sealevd. Aravali hillocks, sand dunes, agricultura
fidds, tourigt fadilitiesand fresh water bodieslike Pushkar
Lakeand BudaPushkar, represent diversity of there-
gion. Thetota catchment of Pushkar Lakeis22 sg.Km.
Map of the study areaiisshown below.

Pushkar Lakeor Pushkar Sarovar islocatedinthe
town of Pushkar inAjmer district of the Rgasthan state
of western India. Pushkar Lakeisasacred |ake of the
Hindus.

There are various legends from Hindu epics
Ramayanaand Mahabharataand the Purani c scriptures
which mention the Pushkar Lake and the town of
Pushkar surroundingit.
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METHODOLOGY

The methodol ogy adopted for the study work in-
cluded both practica and theoretical work whichwas
carried out in Pushkar aswell asintheresearchlab of
department of environment sudies. All thefacilitiesin-
cluding variousapparatus, chemicas, reagents, indica
torsetc. wereavail ablein department. A schematic plan
was prepared to find out the objectives.

NEED OF SEA

All congtruction and conservation projectsmust co-
exigt satisfactorily with surrounding environment so as
toreducetheenvironmenta impactscaused duetothese
activities.

To control the adverseimpacts, asound and safe
environmenta management plan hasto beimplemented
by the project proponent which makesenvironmental
protection asessentia requirement for sustainable de-
vel opment.

In order to assessthelikely impactsarising out of
the proposed project and the surrounding environment
and evauatingmeansof dleviaingthelikely negative
impactsand it hel psusfor preparingin eyereport.
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ENVIRONMENTAL COMPONENTS

Water environment

Information on water resourcesin thestudy area
was collected. Thewater inthe study areamainly com-
priseslakewater. The parametersof primeimportance
for water quality studieswere selected under physica
and chemical for analysis. Sampleswere collected at
different locationinthestudy area.

L and environment /soil sediment

Soil sampleswere collected from the project site
not only at itsimmediate vicinity but al'soin the sur-
rounding feeders and Canal Zone, physic-chemical
properties of the soil were determined.

Eco system

Information on ecosystemwithin 10 Kmradiuswas
collected fromtheagricultura and forest departments
of the state. Theimportant floraspeciesnativeto the
areawasenumerated.

Socio-economic status

Secondary datawas collected for study areato es-
tablish socio-economic profile of thestudy area. The
parameters sal ected under soci0-economic component
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were demographic structure of the study area, provi-
sion of basicamenities, industrieslikely tocomeupin
thestudy area, welfarefacilitiesproposed by theproject
proponent, community and occupationa hedlth hazards.
Relevant information was collected from selected ar-
easand analyzed

OBSERVATIONANDANALYSIS

Environmental basdinestudies

Thischapter presentstheexigting environmenta sta-
tusof the project influence areaof theproject site. The
databasefor dl environmental componentsiscollected
from secondary sourcesaswell asfrom primary sources
fromtheste. Furthermoreenvironmenta monitoringsys-
tem has been conducted at sel ected |ocation to estab-
lish and assessthe water, soil environment withinthe
project influenced area.

WATER ENVIRONMENT

Water environment cons stsof water resourcessuch
aslake, ponds, streamsetc. Thewater quality forms
the essential component of SEA that helpstoidentify
and eva uatecritical impactsissueswith aview to sug-

TABLE 1: Givesvariousenvironmental attributesconsidered for formulating environmental baseline

S.no Attribute parameter

Spires of data

1. Land/soil quality Physic-chemical parameter (type)

2. Water quality Physic-chemical parameter (type)

Existing terrestrial flora & faunawithin The 10 km

Grab sample are collected for a season
study at 3 location
Grab sample are collected for a season
study at 3 location

3. Ecology radius of project influenced area Secondary sources
4. Socio-Economic Socioeconomic Characteristics of the affected area Based on field survey and data collected
aspect from secondary sources
TABLE 2: Givefrequency and monitoring methodology for variousenvironmental attribute
i
Attributes Squealing M easurement M ethod Remark
networ k frequency

(a) Water

Parameter for water quality:-
PH, Temp Turbidity, Mg,

Total Hardhess, N, P, K, location for surface water

Set of grab samples at request

Samples for water quality
collected and analyzed as per
method for sapling and testing

once

D.O., BOD, COD
: Requisite soil samples be
(b) Soil collected as per specifications qulected and analyzed as per
Texture, L SrE once soil analyses reference book
within project influenced ..
pH, S.K. maiti

area
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gest gppropriate mitigation measuresfor implementa
tion water quality of lake Water has been studied in
order to assess various use of water such as during
construction with respect to the proposed project.

WATER QUALITY

In order to assessthe existing water quality, row
water sampleswere collected from different locations
within the project influenced areaand analyzed as per
the procedure specified in standard methodsfor ex-
amination of |akewater. Theresult of physico-chemicd
anayssaresummarizedintheTABLE 3

TABLE 3: Water quality in Pushkar Lake

S.no Par ameter Unit Sitea Siteb Sitec
1. Temp 0°C 28 27 28
2 pH - 8.2 7.9 8
3 TDS Mg/lit 298 300 300
4 Tota Hardness Mg/lit 141 136 138
5  Turbidity NTU 58 61 94
6 D.O. Mgl/lit 7.3 69 6.8
7 Chloride Mg/llit 421 378 447
8 Nitrate Mg/lit 2165 29.04 24.86
9  Phosphate Mg/lit 121 117 091
10 BOD Mgl/lit 6.1 6.5 6.8
11 COD Mgl/lit 332 339 358

LAND ENVIRONMENT
Land use

In Pushkar valley, about 30% of theareais occu-
pied by shifting sand dunes and another 30% isunder
hill and streams, most of which arebarren and degraded.
Much of theremaining 40% of the areaisunder agri-
culturd land.

Sail
Soil samplesare collected from threedifferent lo-

cationsfor the project influenced area. Sampleswere
analyzed as per methodol ogy definein SK Maiti.

ECOLOGICAL ENVIRONMENT

Thereisonewild life park (deer park) in the 10
Km radius of the project site. No rare or endangered
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species have been recorded in the project influenced
area.

TABLE 4: Compar ative analysisof variousphysico-chemi-
cal parameter sat selected sites

Sr. ) L ocation

parameters unit - - -

No Sitea Siteb Sitec
1 pH - 719 7.07 6.96
2 Organic matter % 1.814 2.5406 5.928
3 Potassumcontent Meg/100gm 0.77 038 0.65
4 Calcium content Meg/100gm 4559 36.6 38.59
5 Magnesumcontent Meg/100gm 456 451  4.40
6 Phosphate(as P,Os) Kg/hectare  68.8 40.59 35.80
7 Nitrogen content Kg/hectare 585.25 587.25 559.08

SOCIO-ECONOMIC STUDIES

Any development activity will haveimpact onthe
socio-economic if the population in the region and
thereby onthe quality of life. Socio-economicimpact
assessment helpsto get an ideaof changeson socid,
economic and structura status baseline datafor occu-
pationd status. SEA providesaflexiblebasetoincor-
porated| relevant parameterswhich hasdirect or indi-
rect rel aionshipwith socio-economicfactorsof Pushkar
Lakeanditsimmediate vicinity. Socio-economic fac-
torsplay amgor roleindesigningafirmandrigid plan-
ning schemes.
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TABLE5: Comparative sudy based on satdllite-data

SNO Categories  Area(sq km) 2005 Area(sg km 2008)
1 AgricultureLand 1.857 2.001
2 Forest 1.934 2.040
3 Gori River 1.024 1.702
4 Road 0.191 0.011
5 Mountain 11.234 11.125
6  Settlement 0.802 0.334
7  Water Body 0.944 2511
8 WasteLand 4.425 5.580
9  Pushkar Lake 1112 1.164

Total 24.225 24.072

DRAINAGE PATTERN

Drainage congtituted of network channelswhich
flowshigher reachestolower levelsoftenfollowing the
topography and dopeof theterrain.

Following arethe names of man-made canalsin
Pushkar-

e Pushkar Canal/Feeder

e Kharkheri Cana/Feeder

e Savitri Cand/Feeder

Different typesof Drainage patternisfollowing-
Rectangular

Dendritic

Radid

Centripetd

DRAINAGE PATTERN OF PUSHKAR (AJMER)

00.51 2 3
m wm mm Kilometers
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TIN MODEL OF PUSHKAR (AJMER)

A
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Elevation
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IDENTIFICATION OFIMPACTS

Assessment of impacts depends on the natureand
magnitude of theactivity being undertakenand alsoon
thetype of pollution control measuresthat areenvis-
ages as part of the project proposal. As proposed
project isaconservation of the Lake Project. The po-
tentia impactsfrom the proposed project areaareiden-
tified and assessed based on the nature and magnitude
of variousactivities associated with the project.

POTENTIAL IMPACTS

Water environment

e Impact onsurfacewater quality.
e Lossof waterinthelake.
e Infiltration probleminthelake.

L and environment

e Impactsonlanduse.
e Impactsonsoil fertility
e Impactsonagriculture

Ecological impacts

e Impactsontreg/vegetation.
Impactsonforest andwildlife.

Socio-economicimpacts

e Impactsonother infrastructure.
e Impactsontourism.
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e Impactson cultura resources.
IMPACT DUETO PROJECT LOCATION

Changeof land use

Thedevelopment intheentireproject areaisas per
the National Conservation of Lake Program (NLCP)
of Pushkar and dueto thisland-use changeisantici-
pated. The project site also forms part of the NLCP
and isdesignated for public purpose.

Loss of trees

The proposed siteis an open land earmarked for
construction of feeders and Lake catchment areaand
possessestreel oss; hence cutting of treesisantici pated.
Moreover al the activitiesrelated project shall con-
fined to designated site so cutting of treeeveninthe
project influenced areais envisaged.

IMPACTSON LAND USE PATTERN

e Thecongruction of thecand isthe permanent drain-
agefor therain water goesto the Pushkar Lake, so
no changewill beinthe course of drainagein near
future.

e Thedevation of thedrainage at the place of canal
isdecreased at 1to 3 metres.

e Thevelocity of therain water will be high than
simple sand drainage dueto el evation decreases
towards the lake, the water will not stay in the
canal and after therain, thecanal seenasdry in
thefuture.

RESULTSAND DISCUSSION

Results

Theresultsof present study are presented under
followingheadings

1 Existing Situation

Pushkar Lakeislocated in the heart of Pushkar
town, 12 Km North-West fromAjmer city. TheLake
hasreligious, holy and cultural importance. Thereare
52 Ghatsaround the lake. Earlier there were almost
500 templesin thisholy town therefore Pushkar town
wasknown as““Mandiron ki Nagri”.
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Thetownissurrounded by hillsonthreesdes. The
surrounding hillshaverarevegetation and with the pas-
sage of timegreen cover isdecreasing. Every year a-
most 10 Lakh visitorscometo Pushkar for holy dip.

Theinformation collected from varioustestsand
sourcesreved ed that thewater quality isdeteriorating
gradualy dueto:

e Masshathing.

¢ Howingof sewer, wastewater and solid wastein
MONSOON Season.

o Peopleafferingflowersand ashesisoneof themgor
causes.

e Siltation caused dueto rain water flowingfromthe
canal tothe Pushkar Lake.

e Dueto steep dopeof hillsthe surfacerun off car-
riesbouldersand silt from eroded hills. Thuswater
capacity of the Lake decreases.

e Eutrophication.

e Thelakegivesastinking smell and poor ambience
tothepublicvigtingit.

2 Issues

Theemerging issueswith respect to conservation
of lakesin Pushkar are discussed bel ow:

Themain problem of Pushkar Lakeisitsacutes|t-
inginrany season. Rainwater faling onthehill dopes
runs down and head towards the lake in the form of
threemain feeders/cands. The movement of thewater
erodesthesoil, carriesthesiit in the Pushkar Lake or
Sarovar. The deposition can be seen most predomi-
nantly near the foot bridge which formsthe southern
edge of the main part of the water body, where the
bottom of thelake hasrisen abovethewater over the
years.

Asaresult, Pushkar Lakeiscontinuoudy shrinking
in size and hencethe storage capacity of the Lake has
been reduced. Thereduction of the Lake water, apart
fromthehigh slting, isalso duetoleaching of lakewa-
ter dueto significant reduction of ground water level. It
Isobserved that to increasethewater storage capacity
of Pushkar Lake, desiltingwork hasto bedoneinthe
lake areaof 225000 cubic metersunder NLCP. Some
40 gavian structure has been constructed in Nag Pahar
or Savitri Pahar for controlling the shifting of sand and
sltwithinflow of rainwater inthelakewater fromthe
surrounding hills,
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3 Developmental objectives

Our development objectivesareasfollows:

o Lakewater quality improvement.

e Increasingwater level inthelakeandinand around
Pushkar.

e Conservation and preservation of natural environ-
ment in and around Pushkar.

e Conservation of Pushkar Sarovar and renovation
of Ghats.

¢ Preventivemeasuresto avoidfurther sltation of the
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Sarovar.
Maintaining religioussignificaneof Pushkar Lake
forever.

e Tourismindustry hasto be maintainedin aproper
and efficient manner.

e Sustainabledevel opment strategieshaveto bede-
signed and executed.

e Government Policiesand Programmes haveto be
improved in order to their proper execution.

e Globa exposureintermsof Research and Devel-
opment hasto begiven.

TABLE 6: Givestheoverview of potential impactsdueto project location, construction and oper ation of theproposed pr oj ect

Negative Positive
S.No I mpact No Impacts
Short Long Short Long
A Project sitting
1. Loss of trees /vegetation v
2. Impact on archaeological Property v
3. Change of land use \ \
B Construction Phase
1. Pressure on local infrastructure N \
2. Contamination of soil \
3. Impact on water quality \
4. Impact on air quality including dust generation Y \
5.Staving and disposal of construction material
6. Social impact \
C Operation Phase
1. Quality of lake \
Major proposals deeply resultinginremova of impermegblelayer of soil.

Reforestation of barrenhills.
Checking of soil erosion.
Congtruction of check dams.
Liningof mainfeeder.
De-slting of thesarovar.
Water treatment plant.
PublicAwareness.

CONCLUSION

Pushkar Lakepopularly called as“Tirtha Raj” is a
sacred Lakefor Hindus,

According to National Lake Conservation Plan
(NLCP), desilting should be done but condition be-
come unfavourable due to inappropriate process of
desilting. Instead of removing layer by layer, heavy
machinery was employed and the area was duged

Thisinturnledtoinfiltration of water into soil.

By studying various environmental aspects at
Pushkar, we can concludethat the planswerenot prop-
erly decided and d so resulted inan unscientific manner.

The Strategic Environment Assessment (SEA) led
to amore systematic consideration of wider environ-
mentd impactsand their aternatives.

If plansweretaken systematically that therewould
have been more accurate execution.

Thusbeforeany project recregtion, Strategic Envi-
ronment Assessment isrecommended.

Thesiltiscleared from the canalsand particular
careshould betakenin rainy season. Large part of the
feeder bedsarebeing cultivated, thisshould stop forth-
with to prevent the consequent increasein sitation of
Lake. Tilling of feeder’s beds loosens the soil.

The present study was done because the popular-
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ity of Pushkar astourist centreisincreasing every yes.
Thereforebetter tourist facilitiesneed tobeprovidedin
thetown and itsreligious sanctity should beimproved
which has been degraded due to mishandling of re-
sources by people, mostly by tourists,

Coordinated efforts should bedoneat |ocal aswell
asgovernment level for the management of environ-
ment of Pushkar. Stressshould belaid on“Lake Con-
servation”. Certain guidelines should be given by Cen-
tral Pollution Control Board (CPCB) and State Pollu-
tion Control Board (SPCB) for the benefit of loca au-
thoritiesto formulate accurate plans.
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