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MESSAGE

1 arm happy o noke that the Pondicherry Poliuion Corrol Committee in co-ordination
with Administrative Staff Gollege of India (AS5C1), Hyderabad bas prepared the Stale o
Environmment Report (2005 for the Lnion Territony of Pondichermy.

Concarn for envirormenlal pollation is ralhat a recent phenaomeanon emerged
from the ill effects of industnal graowth overlooking the role of nalural resources in
suslainable development. Ervironmental Managemeant has now become the key word
and major guiding faclor in alt tha sconamic decision making process for sustainable
development. It is & term that encompassas amvirgnmertal planning, protection,
maonitonng, assessment, research, education, conservalion and sustainable use of
resOuUIces,

The PPCC has carved aul the report based on the templates of States of Uttar
Pradesh and Andhra Pradesh. Despite adopting predetermined ternplates, the
preparation ol an environmental report has its owninherent difficulties in quantilying
the effects, which are often intangible, complex and imperceptible innature, The FPGC
have to be congratulated for hawing putlished a report thaf gives a fair output of the
data pertaining ko the various environmental facels of the coastal city. This report,
consisting of the basic data, will form the source for in-depth study and analysis in the
years o come and will be a usetultool for Environmental Managers & Planners.

/
(M MITHI)
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MESSAGE

The Srate of Envirgnment Aepan (SOER) preparaed for the Union Teritory of
Fandicherry covers the priority issues pertaining to the Environment. The study an
SOER for Pandicherry is intended to provide a bengchmark for future environmenlal
reparting and also 16 serve as the dalabase for policy making and preparation of
environmental rmanagement plans. This repon is intended o bring all the data available
to one place fromowhich the required data can be acoeossed and collected.

Pondicherry Pollution Central Committee (PPCC) as Ihe Slate Host Institution
{5HI) as the nodal agency coneerned with Environmental policy of the Govemment of
Pondicherry has realized the necassity for buitding a strong database and has brought
out this study to facilitate the formulation of an environmental managerment plan for the
LT

Mgive immense pleasure to note that the Pandicherny Pollution Control Commitlee
i3 biringing out & State ol Enviranment Report for Unien Territory of Pondicherry. | am
sure that tha raport will halp in policy formulation dooision making 8 review of
devalopment plans far this Linron Territony. | also wish 1his (ypre of reports has 1o be
updated periadically.

L’ P T
T

{M/RANGASAMY)
CHIEF MINISTER

CF.: 2A35500, 2335530, 2335328, 2335558 Fax | 04132803135 Res,; 2277074, 227 1852
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MESSAGE

I arm happy to learn that the Pondicherry Pallution Conirel Committee,
in collaberation with the Administrative Stafl College of India, Hyderabad is
brning out a report on the State of the Environment in Puducherry. The
report encompasses the status of different sectors of Puducherry, which
have a bearing on our enviornment,

Govemment of Puducherry is committed to environmental consarvation
with balanced growih of all sectors. | hope, the report would be useful tor
ascertam the magnilude of the problem and remedial measures raquirad o

e taken in the process of development.

(PRADIP MEHRA}
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FOREWORD

Protecticn of anvirnmment in Pondicherry  assume significance in light of the rapid
strides made in socio-econaniic s2cion [F the sirge in socin-2conomic sector is not keptin
tme with e concerns of envirenment, it nay laad todopsided development and degradarion
of ecology & environment ol Pondicheomy ihereby alfecing the quality ol sustwinable hile of
cirzens, I0is therefore, mpenile tolake slock of the sument siates of cnvitonmental 1s5ues,
comermnitg Pordhcherry amlio suggest aroad map lor lulure developraemt,

Keepig the relevant Facrocs i romnd, the Pomdicherry Polltion Conirol Cormroames
(PPCCT has taken the indtiarive and arranged o compile 2 "Sate of BEnvirgnment Repnt
(SoRR Y of Pondicherry. This informative vepoat will also acl as ready  reckoner for ihoss
whao seek infrmation an dhe seatus of envinonsient of Poncichery.

[ plice oo recond the eflorts of officials of Pomdicherry Polheon Controd Cormomiliee
(PR, Tiepartment off Scence, Technology & Fovironment, Government of Poncaches ry
and Adrintsirative Staff Collage of Tndia (ASCT), Hyderahad and varioos line Depamments in
the preparation of State of Enviconment Report (SoRER} ina comprehensive manner.

Commenls and suggestions for improwving the content of the report ave msl welcome.
[ am optimastic that this eeport would facilicate naaking appeoriate interventions, whegver
requannel, 50 a5 to preserve tha quality of environment 1o the Uhion Tesritoey of Podicheory

{A ANBARASLT

o sustaimable developmmeant.



PREFACE

The Poendlicherry Pellotion Cenatrol Commities {FPCC) vider o projoct sponsored by
the Ministry of Environment and Forests, Governmenl of Indin has prepmed the Slae of
Erviconment Report {2003 or the Union Terrory of Pondiche my with the agsistonee from
Adminiztrative Staff Colleges of India {A5C), Hyvderabad.

PP was selected as State Host Institution (SHI), which wroie ihe roport. Consciouws
cffent has been made to maintain objectivity, as the PPCC 15 one of the main stakcholders.
Vicws of 1he orher Depariments and the public bave been incorporated based on the feedbacic
obtained during fhe gt hearings.

The templates peovided by ASCT in the form of “State of the Envitonnenl Bepoct il
Action Plan for Uttar Frodesh” and that for the State of Andhra Pradesh havec boen masie ol
ko 2 greater extent to save time and effort. The TIESIL methodolopy developed by the OBECD
and other agencies, and made use of in the Reports cited above has been adopted inthis repoet
az well. Fhe summmary of the process and procecdings used Jor the preparation of 50132 iz alze
annexed at the end of the report. -

The feedback on the Keport 15 most welcome. The feedback ma, please be sent L
dste(@pon.nic.in

Sdf-
(M. ARUNACHATL AM)
Director (5871
Bember Sectetary (PPCT)
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CHAPTER - |

METHODOLOGY

1.1 Introduction

The Report avms (6 brng wzether relevant data and information from various sources
s6 gy b gel g broad overview of the eovironmant 1o the LM T, of Pondichermy.

The main abjectives of the Report are as follows:

Review the statc of the environnent o the 11T,

ldentify the principal cawses for the detevioratan of envieomiment.
Priootize the envirgnmental problems wn terms of severy.

Create awareness among the stakeholders on environmenlal consems.
Ulse thiz asa toof for planning and regulating developiment by
develeping an avtion plao.

!_h.b.'i..dh_'lll—l-

Details of the Chapters i the Report are given below.
The methodolegy used has been discussed 1o this Chapter {Chapeer 1),

Chapter 2 gives hrief introndaction ataonm the LT, of Poodishemy

Chapter 3 pives g boel everview of envivommzntal 1ssues, the contnbutony factors of
enmviranmental degradation, ihe eaisting institutional ramework.

Chaplers 4 to 8 provide an analysis of the impotant aspects of environment. Chapler d
deals with water related wssues, Chupler 5 with air quality and related issucs,

{hapler 8 deals with various kinds of wastes that are hemg generated and the issues
connected therewith. Chapter 7 deals with fand related issues; Chaprar & dealzs with forasts and
rther natural rosoutoos.

Chapter % providas a summary of the repuori-seciore-wise snd peographical area-wise.
Chapler 10 conluins briet reeommendations of the veport,

1.2 Methodelogy of the Report
The Reporl uses Doving Force-Pressure-State-Tipeets — Respoose Framework (TIPSR
framewoark, This was developed in work ot envitonmenlal mdicators by the Orpanization for
Ecotormme Cooperation and Develo pment {3TCEN, the Curopean Commssion and the YWorldl
Resourees Institute {WRD and has subsequently been widely applied world wle in
environmental reporting.



Stake of Envronment Repoet - 2005 - 1T, of Pordfictearmy Methodalogy

1.2.1 Pviving Forces

Covitonment has never beon static. Ttondergoes changes due to natural ag well as hurgan
factors. Dnving furces here mean basically the underlying human activities that lead o
envirommentyl changes, These are general in nature. These have been discussed in Chapter 3.

£.2.2 Pressures

These are more specific factors as distinguished from driving forces, which are general
in pature, These may be econemic, social, institutional or other pressures on the environment
that may comtribnte to or catise particular environmenital states and impacts of concern. These
have been detailed in Chapter 410 8,

1.2.3 Sate
This refers 12 the exisung state or copdition of the covicomment and the irends in (hat
state or condition brought abowt by human or other pressures.

124 Impacis
These are the consequences of pressurcs and states, in particular those on human health

atd wetl being of the economy ete.

L2.5 Responses
These include activns alrcady taken or proposed o be taken by vanouos stakeholders to address
the environmcntal 1ssues.

1.3 S1akeholders

Participative governanee (s gaining importance. In fact ubimately it iz the public whe are
going to be affecked by vanious impacts, As such, bringing awateness amung them and enlising
therr co-aperation 8o casontial.

1.4 Data sources and constraints
The existing duta buth primary and secondary has been used in preparation of this report.

The prirnary duata vefers to first hand information generated by the PPCC by regular monitoring.
I alsic refers to the data provided by various Government Departnicnts. The secondary data
reters 1o the data obtained from the reports, studies etc. Important Repouts £ Studies ! Refarences
#re givenin Annexwee — §,

Some of the limatations i preparation of the Report are as below:

" Lack ol dala on some specific aspects.

o [ndifierence on par of some of the Depariments in providing the data.

@ [ack of systematic documentation of data by some departments.
o e



CHAPTER -2

[INTRODUCTION
2.1.Introduction -

The Unien Terdtory of Pondicherry {U.T.) comyprises of four discontiguons regions
enclaved in three southem States of Tndia, namely Pondicherry and Karaikal vegions enclaved

in Tammilnadu, Yanam region cnclaved in Andhra Fradesh and Mahs region enclaved in Ferala
(Maps 2.1 to 2.5). Pondicherry is the capital. The . T, being an erstwhile French ety
represents a unique blend of Indian and French cultures.

The Unien Temitory consists of two districts narmely, Pondicherry and Karaikal,
consisting of 264 census villages, 129 revenue villages, 6 taluks (40 Pundicherry, 2 in Karaikal}
and 2 sub-taluks {Mahe & Yanam;. For the purpose of development administration the lermtony
is divided into six blocks namely {i} Anankuppam block (i) Qulgaret Block (i) ¥illianer
Block (iv) Kariakal bock {v) Mahe block and {vi) Yanam block. The Munic pal sdministraticn
compnizes of 5 municipalities namely Pondicherry, Culgarct, Karaikal, Mahe 2nd Yanam and
I Commune Panchayats, namely (i) Villianur (i) Mansadipet [7ii) Anankuppam (151 Bahoar
{¥) Nettapakkamn {vi) Thirunallar (vii) Neravy (viii) Nedungadu {iv) Kottucherry and (4) T.R.
Pattinam.

Ags per 2001 census, the population af the U.T. iz %,74.345 which is abow 0.09%, of
India’s total population.

With a geographical area of just 480 sy, km., the U.T. accounts for 00001 54 %4 of that
of Indiz. The population denstty 1s 2024, ona of the highestin India. The scx catie is 1001,

Geographically, Pondicherry, Karatkal and Yanam regions are more or less flat. The
lerrain of Mahe is litthe undulating,

Twosmall rivers namely, Sankambarani and Penniar pass through Pondic hercy region.
In Karatkal Arasalar and Thiremalairayan tivers arc the main ones. Disiibutanies of Canvery
River also pass through Karaikal, 1n Yanam Gouwthami (a tributary of Godavari} is the main
river. In Mahe a small river by name Mabe passes theough,

Though the U.T. is very small, it has made rapid strides in industrial development in
view of the idustrial fiendly palicies of the sucressive Governments,

The UT. conld achieve 2 fairy decent industoal growth despite the lack of natural
resgurce buse. Tax sops, easy availability of power, good infrastructurs and connectvily ancd
ready availability of skilled manpower conirhuied for this.
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The details ot area, location, populations are given o the Tables belaw:

Table 2.1 Area ard Location

Arva
Eegbon | Latifude Longitud [5q. kms} Locativn Buorders
1175 | 7537 Liast Cuast. East:
and and 160 ke 2omith Bay of Bengul.
130N | 790 E of Chemmai
e Wesl and  Nurdh:
% Villupuwrarn Drist. of
= TH] Tomil Hadu.
=
&
Snuth:
Cuddalare Dast. ol
Taaol Madw.
114! U Easl CoasL. Fast
- and and 153 lome south | Bay of Bengal,
E TIPS | 732527 nf Pongdichenne
A 161 Wesl, Norils  amd
2 Suuth:
Magapallinam  [ist.
tel Tam] Madu.
E e g2® E2*117 Easi Coast, Easi:
a amd antl A bz from Codavarn Jdestrict ol
;E Ipda" ™ | E2210" [ a) Fondichetty Aodlien Peadesh on
all sides.
u 11742 T75731° Wt okt Wegt: Arahian Sea.
] andd and v G540 kmx fom
= 112a3' B | 75935 E Fondicherty
Tatal 450
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Table 2.2 Demographic details

Region Males Females Total Population Kex
Populatian density ratio

Pondicherry | 360428 365004 735332 2535 D0
Karmaikal 44487 26304 1707491 L0 1021
Yanam 15533 15501 31394 1569 o975
Mahe 17153 194675 36828 4032 1147
Total 456501 4873384 G74345 224 10401

Mote: The demographic figures are as per 206 Cemsus.
Source: Direclorate of Census Cperations,

The U.T. has a coastling of 43 kms. strectching along the Bay of Bengal and to some
extent along the Arabian Ssa. Pondichetry region alone has 32 kuns of constline. The UT. alzo
has 675 sq. kms. of inshore walers,

1.XMetecrological features
201 Renfeil

The average rainfall t2 1200 mun in Fondicherry, Karaikal and Yanam regions. In Mahe
region it 15 svound 3300 mm. Sometimes Karaikal expericnces drought conditicns with the
annual raintall less than 75% of the normal. Pondicherry and Karaikal regions gt mostof the
rainfall (nearly 70 %) from the Morth-East monsoon donng October to Decernbier. Yanam gets
rainfall from both the North-Cast and Sowuth- West monsoons. IMahe region gets mast of the
rainlall (80%5) froon the Sowth-West monsoan.f June to August)

Table 2.3 Monthiy totui Rainfalf fmm) in Pendicherry region

Yiear | AR | FER | MAR | APR | RAY | JUN | UL | ACG | SEF | OCT | WOV | DEC | Awe
0| 6.5 A 0 | 330 | 15T | o6ld | YRE | THA 249 | 4395 | 2345 | ¥ | LD
M| 414 | 2367 | W0 [ 3| 120 [ B0 09 | B21A | 221 [ 1578 [ 1716 | 100 [0 2
Xepl | TA 3.0 00 | 431 | 522 | Xr 1340 | 13a% | 0073 | 2270 | 1213 | 1911 | TH
M| 387 | 803 0.0 L3 | 246 | 427 | 578 0.5 SOR | M4 | 21286 [ 1N9 [ 3
| T .0 9 L2 | 423 | Il& | 769 | 1673 | Ted | 2068 | 5147 | 281 | MG

Sourcs [ndian Metorelomeal Department (M)
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Table 2.4 Menthly total Rainfall (mri) in Karaikal region

Year | JAN | FEB | MAR | APR | MaY | TW | TL | AUG | SEF | OCT | WOV | DEC | Awve
| RN 5.5 Gf [ A5 | 517 4.3 14 | 44.8 124 [ X163 | dia) | 1746 | 23]
AN 22D | (458 [ LS 54 25 2.6 | 30| TR | 1020 | 2211 | 234 | 1ATR | 102 %
XL L2 TE o | 27| 3 | 356 [ &40 | 336 | 1555 [ 28R | 33T [ %6 | 1164
| dE1 | ARES | G2 0.0 122 | 6835 [R5 | 220 0D | 27E4 [ 3eE0 | 881 | 1080
M 1Le N 0.3 f.d 6T | 1537 [ 4l IRZ | 912 BO4 | A4 [ aws | 81

Yeurce: Indiun Beteorologneal Department {IMIH

2.2.2 Temperature & Humidity

The averags temperature ranges from 24°C to 28°C during normal days in Pondicherry
and Karaikal regions. In Yanam also sinilar temperature profile prevails, Duning summet, it
may rcach to a maximum of 41%C.

Tablz L5 Average Temperullire

[temn / Division Uit | 2000] 2007 | 204022003
{A) TEMPEFATLURE
Pondicheny Begion
(@) hMean blaximom " 33T 336
{b) bMean minimum C® 24.1 24.1
Earaikal Begion
(a1 Mean Maximum o 134 111
{b] hlean minimum e 2d.4 24.5
Yanam Region
{a) Mean Maxitm £ - 3T
{b} Mean munimam e - 2R0
hahe Eerion
fa) bean Maximum e - Y24
{b} Mean minimum cC - 14.0

from 30% o T5%.

In vicw of the coastal location the relative hurmidiey (R.H Y is generally ugh, [t ranges

il
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2.7 Winds

Witids are generally light to moderate in velosity during the surnmer and carly southwest
moneneh seasan. Lunng southwest mon:.2on, winds are mestly from south to west, During
the summer season, winds are Southwestorly or Westerly in the moming and Sowtherly or
Southwesterly in the aftemoona. In Ostobor and January winds are vartsd in direction.

2.2 4 Cyclanes and Depressions

Biny coastal in location, the U.T. is prone to cyclones and depressions. In Pondicherry
and Kamikal regions, cyclones ocour mostly during Xovember and December,

12



CHAPTER -3

D\‘ERVIEW OF ENVIRONMENTAL [SSUES

2.1 Driving forces af envirenmental .:'.an?e . o
Eroadly those sre external and internal factors, Bxternal factors mean factors omyanating

outside the U.T., but having impact on i, Internal factors mean those dnving forees, pressures
2, that have origin within the U\ T. and having an impacton i, Here the focus will be mainly on
the later, Obviously the internal factors can't be viewed in total isolution from 1he exeemal
factors. Az such st appropriats places relerence is made to the external factors as well. For
instance higher rate ol prwer lanffs and taxes in the neighbouring states can be a significant
driving force for the sctting wp of indestnes inthe UL T., where the poweer tan ff and taxation arc
industral fiendly.

From the enviromment point of view, the major diving forees and their consequences
on the U.T. are listed below:

Fabfe 1.4 Driving Forcey

Driving Force Resulting Pressure
Governmenl’s  indusinal | Bapd mdustrialization and
policies sach as subsidized | urbanizanon, changing  land  use
power, Lax bene[its, paltem, incrzased pollubon load on

air, waler and land,

{ood  sofin economic | Migration from  the neighbounng
mirasicucture - social | States.  Migration o urban arcas,
welfare measwres. Stress on the scarce land resources.

3. 1.1 Industrial pelicy as a driving force
Some of the major objectivez of the Industrial policy anmouwnced in 1997 by the

Crovvernmend of Pordichenny are as follows:
e ['romotion of sustainable industmahzation.

v Wlaximom wlilization of the haman resounces,

e limprovement of the quality of 1ife of the people.

Conzservaton of local covirenmenl and heniaze and

Balanced regonal development,

13
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The [wllowing Tables and chads gives the detatls of iidusinal growth from 199031
onwards,

Table 3.2 Number of indusiries

Curmulative 5 3 & = 2 i 2
o | % | B |3 |§ |8 |8
= = z = A - b
My, ol 5815 3350 57 Gkl 194 GETG | TL26 | 7303
M, ol M5 33 93 L] 115 135 129 150
Mo, of LSI5 T 2 2B 42 58 65 Faf
Toal 3953 JRa7 GlG3 6336 LI I = L I
Igble 3.3 Difforemt hpes of Indusirics
51 Ne. Categories L51 BIS] | 551 | Total
] Fuod Products G 12 B70 | BRR
2 | Cotten Products 7 T B0 | B43
3 Wood Products Mil Ml | 465 | 465
q Faper Products 4 [ 419 | 430
5 Leniher Rubber Plastic Products 9 34 T | TS
i Chemicals 20 20 [ 1571 | 1620
7 Non Metallic Mineral Products & 3 289 | 312
& | Metal Products 3 2 | 853 | &7
o Machimery Products 11 31 629 | a7?
10 | Miscellangous Products Nl Mil | 196 | 196
1T | Personal Services Z 10| 20| 212
12 | Repaining/Servicing il Mil 245 | 248
Tuotal 70 159 | 7308 | 7537

Source: Industries Depariment. Gowil . of Pondicherry

14



Stare of Envriimnent Rapart - 2005 - 1T of Pandicherry Overdigw of Enwronmental lssues

A in 2005, there were approximately 7537 induscial units (7208 551, F59 35ts and
0 151E) or mearly bwo times the number of wdustrab units registered o 1990-91. However,
all thesc wnits are not under the purvics of pollution controd laws, Appooximately 2079 unils
were under the purview of pollution conteal lpws in 20003004, The eeason for ths difference 15
that certain scrvice based (tertiary sectord unus, which are ot invalved moany maw facture,
are registered with the Industiies Departiment, bt ace oot bnder the puorveews of pollution sonteod
laws.

The Tndusimal policy docament, 1997 dentified ageo processing including marine
products, Electronics & Software Development, Leather products & Footwear, Light
engmcenng mcloding auto commponents and Texbiles including ganments as thimst area-sectoss.
There ate mine industrial estates as listed below:

Table 3.4 Tndusivial esfares

81 No. Name of the industrial escate Place
Fondiclherry region

L. [ndustrial Estate Thattanchavady

2 Fural Industrial Latare Karmukuppam { Manapet)

1. PIFDAC Industrial Estate Mettupalyam

4, FIPDIC Industrial Fstate Sedarape

5. PIPLCH( Tndustrial Estate Kiromamprakkan

a. Elzctronie Park Thirabuyanan

1. Software Technaology Park Pillaichavady

Karaikal region
K. Eural Industrial Estase Kotucherry
a. Growth Centre Polagam.
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Map 3.1 Hensified imdusirial estates in Pondicherry region
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A Special Ceonomic Zone {SEZY s also coming up near Pondicherry,

From the pollution point of view thn industrial units have been categoneed as Red,

Orange and Green with high, medium and low pollution potentials respacrively.

The roggor pelluting industrizs bave bean Mild Steel (M8} Inpel, Caleiam Cariide,

Ferro alloys, Chlorates and Bulk Drug.

Of laee in view of the smallness of the arca and envircommental concetns, units with high
poibation povzntiat (ke b_S. Ingots, Calcium carbide, Chlorates ete.} are nit being encouraged
inthe 1T

1.1.2. Energy consumption growth as u driving force
Ineressing ensrey consumption also acts 25 a deving foree. Growth in population and

chenge w Lifestyle are the main factors vesponsible for increased power consumpiion. With
the increasing cobsumption, more power has to be generated. This requires matallation of
more power generation fxeilities, Since most of the power is generated from fossil fucls
{more particul.tlv coal) it increases the pollution load, However, sinee the U.T. doesn'thave
coal based power-oenerating facilities it will not add much pollution load. The per capica
consumption of power in the 1).T. has increased from 1589 KWh in 2002-03 to 1727 kWh in

2000 3-04. The annual incivase in the energy consumption (s cstunated to grow by 4.62% 1o
A0,

3,1.3. Population growth a5 a driving force
The pepulation has grown e the U, from 471707 in 1971 60 974345 i 2001, The

population density has increased room 958 per sg.damin 1971 w0 2,029 in 201, { Amongst the
4 regions Mihe (4092) and Pondicherry {2533) have relasively high popolation density whereas
Kanikal {10603 and “"anam { 1 36%9) have relaively less population density (24001 Census)).

13
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Tuble 1.5 Papalation growth frends

Region | 1971 | 1941 | 1991 | 2001 Docadal growth (%6 |

| 197 -8 [REEA RN [99]-ZLk]
Fondicherry | 340240 | 444417 | 605338 | 735332 | 3062 | 3688 | 2047
Karaikal [0004Z | 120000 | 145703 | 170791 | 1996 | 2141 172
Y anam R331 | 11631 | 20297 | 31394 | 40328 | 7451 54 67
Mahe 23134 | 28413 | 33447 | 36828 | 2281 17.72 | 16.1
Total 471707 | 604471 | R04471 | 974345 | 2845 | 3364 | 2062

Gauree: Stateglies] Handbook 2000 -2002, Directorate of Econonics & Statistics,

The growth rate of population in the past three decades has almost beon an average of
27 % per decade.

Though the decadal growth rate during 1991 - 2001 is low {i.c., 20.56%), hecausc of
comparatively high population base in absolute terms it may nat be much sigmificant.

Migration fram the neighbouting states has been one of the major contnibutiy factors
For the growth of population in the L_T. The density of population has doubled inthe past thees
decades From 958 per sq.km in 1971 o0 2029 1n 2001,

114 Urhanizaion as o driving force

Urbanization has got its own advantages and disadvantages. The main advantage 15 that it
provides scope far provision of common mfrastrucnue facilities. The main disadvantage i
that it creates more streain on the tesourees (including land and waler). The covironmentol
cotsequences ol urban growth are considerable. Cities are prolific users of natural resources
and generators of wastus, The urban ways of living ¢ontribute to relatively more pressure on
resources. Migration of people 1o cities puts cnommous pressure on the infrastrustare in tenms
of available land, water eic. Some of the issues will be waler seateity and water pollution, aic
pollution, climate and Heat Island Elfect, peor mavagement of solid wastes, urban ¢on gestion
cte. The UL T. is predominantly urban in character {00,375,

19



Etale of Envirarmrerd Reporl- 2003 - U.T. of Fondichany

Oweview of Environmentd Issues

Table 3.6 Population in Rural & ['rban qreas

ATea Rural ! Urban " Total
Pondicherry 220373 (31.20%) 505959 (68.80%) 735332 (100%4)
Karaikal 96353 (56.44%) T443R [d3.56%) | 170791 (100%)
Mahc 0 (0% 36828(100%) 36828 (100%)
Yanam 0 (0%) 31394 (100%) 31394(100%)
Total 325726 (33.43%) 648619 (66.57%) 974345 {100%)

Sourge: Dhrectarale of Census Cperations. (2001)

There are no metropolitan cities in the U.T. Pondichermy, Karaikal, Mahe, & Yanam are

the imdin towmes.

Migration vl people from the rural areas may lead to the formation of slums. Lack of
awareness atd adequate facilitics lead o unbhygienic conditions, Solid waste and sanitation
management i3 another problem. Pondicherry Slum Clearance Board is implementing a
howsing scheme 1o phase oul Lhe slums.

Slum Popuiation
The detzils ar2 given in the table below

Tuble 3.7 Slune Populatiorn (in fokks}

Year 1981
B | - 11 2001
Calegory A |B “ |a& |B % | A B b
Pondicherry | 3.160 | 0.942 [2%8 [ 3.170 [1.531 |29.6 | 7.106 | 2.128 | 206

Souree: A Compendiumm on Indian Slums.
Town and Country Planning Departeent
Mas A Urben Populalion
B ldentitied slum Populaticn
Slum population estimates are based on the information received from the concermed LT,
Ciovetnment (or the year 2001

20
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% 1.5. Ecomomic aciivities ax driving force

Econotnic activities also constitute an indircet pressure in the sense they ncrcase the

movement of men and matedal, This |eads to increased fuel consumprion, waste meneration
cle. Gaood educational, health and tourism infrastructure has increased the floating pupulation

inthe U.T. The dctails of educationa! and healih institutions are given below,

Tade 3.8 Educarion instiiations in Pondicherry

S | Type of Institutions 199758 | 199806 | 1999.2000 |
Mo
L. GENERAL EDUCATION
1. | Ceniral University .= ] - 1
2. | Arts, Scienes & Conuneres Collepes T | . | g
3¢ - Junicr College - l - 1
i 4. | Higher Seconday Scheols 5B &y %
4. | Secondary Schaols 105 114 120
6. | Middle Schools 116 LEr7 105
™ 7. | Pomary Schools 344 . 156 34k
2, | Pre_Primary Schools 1 12 211
Total ._ RO5 837 | 1
I. | PROFESSIONAL/ TECH}IIE;&L AND SPECIAL EDUCATTION
Al Depree Levels mnd above 3 3 3
1. | Medical College E & - 4
2. | Bngineening 4 Tachnology College ! 1 I_
3. | Law College ) 1 o
4. | Apnculiure] Collees 1 1 L B
5. | Velerinary Collegs I I 1
f. | Teacher Training cellege -- -- |
7. | ¥ecwar Control Research Centre 1 - 1 | ]

a1
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8. | Inztilute of Public Health Seiences I 1 1
Y. | Music and Fine Ans College =
R. | Below Degree Level
1. | Polytechnic Institutcs 4 4 - q
X ' Teacher Training Instiulcs 1 1 2
3. | Bechool of Nursipg i 1 1 1
4, | Catering Instiole = - 1
&, | Crafl School ] I |
e Sprecial School 7 7 s
Total 1% 26 30
Graod Total (I +10) 830 863 805

Table 3.9 Number of medical inssirustons and beds

_S.’I.I"n' 0 Item 2000 2001 2002
| 1,-—Hﬂ$pita-]5 ] L 5
2. | Chest Clinic N 3
3. | Community Health CE.'I-'IIIE 4 4 . 4
4, | Primary Liealth Centre 3% 39 3G
5. | Sub Centre (Urban) 13 23 S
. | Sub Cenlre { Rural} 52 | 52 51
7. | ESI Dispensaries (Utban) [ 11} 0
3. | ESI Dispensanies (Rural) .' 2 2 _3 ]
9, | Hospital Beds (Incl. Chest 1759|1759 | 1925
{2linic) |
19, | Primary Health Centre Beds 152 1*}:? : 196
L1, | Community Health Centre Beds 120 120 124

e Medical instioinions run by Central government ace ot ene udked.
Aoaree: Directorale of Healih and Family Wellare Services, Pondicherry,
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A LS. L Tourisw axs a driving force

The mast popular tourist destinations have been Aunrobindo Astramin Pendicherry and
Thirunallar Temple in Karaikal. 1n 2004, 350498 touris(s visited the UL T, Cven though in absolute
terms the pamber is not sipnificant, given the smallness of area and a population ol around 10
lakhs (2001 Census), the numiber of tourists as a proportion to the population is very legh.

Tadle 3,18 Number of Toarists arrival in the U.T

Touwnsrs _
Damestic | Foreign Total
(M) {MNo.) {MNo.}
000 | 372274 23878 506152
2004 476804 22113 4058919
2002 480515 200494 S006]3
2003 S00139 25359 500613

2004 558445 11353 | 90408

i

Souwrce: Dicecoorate of Tourism, Govt. of PomdichetTy

o
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CHAFPFTER -4

WATER RELATED ISSUES

4.1. Introductlon
In this chapter, an attempt is made to take stock of the water resources in the UT, and

the problem of pollution duc to human activitics.

4.2, Pressure

4.2 1. Increasing papulation
With the increasing population the requirements of water also increases. Even though

walcr is available at shallow depihs in the coastal arcas, provision of potable water becames
major iszne because of high salinity, Excessive drawal of groundvwater in coastal preas also
creates pressure in the form of sall watcer intruesion,

Increasing population alse increascs wastewaler generation atid the need for mote in-

frastrueture facilities tke water supply and sewerage system.

4.2.2. Increased urbanization
Though mast of the issues are discusscd above, urbanization needs special emphasis in

the sense that more number of water resouroes are required for supply to urban areas as the
population density will be high,

4.2.3. Inadequate sanitation fucilities
Lack of sanitation facilities and improper disposal of hurmem and animal wastos con-

tribute to poor surface water quality and thus lead to the spread of water bore discascs.

In urban arcas, the pressures are lack of adequate sews Ee collegtion, treatment znd disposal
Facilities. This ofien leads to high tevels of biological pollution load leading to eutrophication.

24
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Shum growth is another prohlem. In Pondichermy City, out of the mial sewape generation of
arcund 60 MLD only 13 MLD is ceated presently using the tcatment facilitics avalable. Kest
47 MLD is dizcharged into sea untreatad.

i Fadisnializarions

The industries apart {rom comsuming water generite wasie waterfeffluent, which ifnol
treated properly bafore discharge, can pollute “water rosources. Liguid effhients, generated
Fram certain indusitres may contain toxic pollutants. The blimsirye of Environment and Forests
{oEF) has identified 17 categoties of lughly polluting industrics for the purpose of close

monitoring and regulanng pellution trom them. They are listed below.

1. Alommem Smelter
Laustic Soda
Cement

. Copper Smelter

2

3

i

5. Nigstilleries
6. Dyes & Prve Intermediles

7. Fertiheer

2. Integrated Iron & Steel

b, Tanneties

10 Pesticides

11. Petrochemicals

12. Deugs & Pharmaccuticals (Bulk)
13, Pulp & Paper

14.{3l Refinenies

13, 5ugar

14, Thermal Power Plants

1 7. 7ing Smelter

Summary Status of the Pollution Control in the units of |7 categorics in the UL T, 18
Eiven bolow:
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Tokele . T Srarees of 17 Cavegories of Liits

Toral Mumber Status ol the Nulwer of Loits |
o Ll T g |
Clisged ] Defaultors
. 1
] 1 7 ]

Mot 7# - TIaving adequate Pacilities wreomply wid e Standards.
Sonrce: Annual Report 2005-08, MaFEFE, anl PRCC.

The Minisiry has, over the last two decades, doveloped standaccds Tor repulating emissions
from vaouous industeies and enussion standards for all the polluting industeies including iron
and steel plants, cement plants. forlilizer plans, vil refingries, palp and paper. petrochemicals,
sugar. distilledes and woneviss have been presceibed under the Environment Prolecliom Ad

1956

bluny industoal uoics i the 11T, have installed onsitc ETEs (EToent Treatipent Plants)

treat the indwsinal etthients. There are no commoen ETPs (CETE: i ihe (LT

4.2 3. Increasing application of pestivides ond feritlizers
The consiumprion of pesticides and inorganic Feotilicers bas been an the nge m case of
irmigated Jands, The trends of consumption of fertilizers and pesticides in the LT are given

below. The maan problem is that of excessive apphication leading wo soil and water pollotion.

Flate 4.1 ETP Tank
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— |

lale 4.0 Sah evapoatian gaed

Tubfe 4.2 Consuwmpiion of Fertilfzers and Pesticides i the U\T.

Y EAr----> [ 198%5-86 | 1990-91 | 199596 | 2000-01 @ 2002-03 |
‘Chemical Fertilisers 14,5 214 20064 257 3550
_{in tharasamd fomsh _

Festicides AL N.A, ERY 1.37 | 115
(kos s Tal ,

Table 4.3 Conswmpfion of Pesticides,

Ycar--—--= 1uy4.95 190506 | 100H-D7 | 1007.08 | 1005-u0
[Festicides 130 L1 T35 %1 71
(Techmical Crads?
1 Marns Tons

Soavee: Mo of Chenneals wed Foelilizrs

4 2.6 Ll efeprerdorionr

Land dezradation. unregaland samd ancd sed carth s cte. atfect the recharge of

vearet in the tiverbeds, This may alao couse floods during excessive rains.

4 2 beregring freigattinr

Inn wiew nt better rerurns as a gencril trend, people are moving lowsards imigshing thear
Lancls from whatever source avinlalle —ranks. canals, borewsellsdzrouncl watert, This will adil
pressure on the demandd side The applcarion of pesticides £ fertilizers is also more n case of

wrrizaied land.
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4. 2.8, Pressure due 1o aquaculiure

The muin envitonmental issues telated w0 brackish watér aquaculiure are as below:

Brackish waler sguaculiure invelves storage of large volumes of saline water on land.
This may cause dispersion of salts inlo 1and arca in and arcund the farms, meking them saline,
and unfit for any other agricultural purpose. This may also contaminate the ground water as
well. Huge quantitics of freshwater are regquined {or commercial aquaculiture farms in orderto
dilute the seavwater (salinity arcund 25,000 mg/T). This will exett pressure on freshwater. Further

uncontrelled absiraction of groundwater for aguaculmre farming may result in:

¢ Lowenng of the water table,

* Salinisation of groundwater due 1o seawatcr intrusion.

Unconsumed feed, shimp excreta, mher chemicals £ antibintics used durimg the farming
operations cause the pallwhon of pond watce. When discharged, such pond water may cause
eutrophication in natural water bodies and alsa deplete dissolved oxygen dus t the presence
of bindegradable organic pollutants.

Crensiderning the environmental damages of intcnsive commercial aguaculture practices,
the: Supreme Court of India has banned intensive aquaculture within CRZ (W.F.No.561/94) and
enitusicd the job of 1ssuing clearances to the farms existing / propozed outside the CRZ, ta the
Central Aquaculture Authodty constituted as per the directions of the Supreme Court with
hesdquarters at Chennai,

Of the 1otal area of 1552 Ha of brackish walers in the Union Territory of Pondicherry,
121 Ha in Pendicherry, 745 Ha in Kamikal and 339 Ha in Yanam region are found suttable for
aquaculture.
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The ideal scil salinlly for brackish watcr aguaculiurg 3 around 25 ppt and more.
Adquaculture is being practiced in an area of around 5,74 Ha in Pondichenry region, §2.601 Ha i
Karaikal region and 40,00 Ha in Yanam region. The land whers aquaculoire is carricd out s

neater to the sea and iz oot {1t for agriculture in vicw of high saliniey.

The Environment Impact Assessment (F1A) done by the Centrul Marine Fisheres
Rescarch Institute [Madras Rescarch Centre) in and around the aguaculture famms o Keraikal
{Vanjors) has revealed that the waste water discharged from the aquaculiure farms 12 meeting

the permissible standards as shown below:

Taple 4.4 Discharge woler gualify.

ZLNa. Farameter Observed range 2t ¥anjore
(Karaikal

I 'H T30 8.3 ]
2 Dil {imgz'l) 332 3.5

3 BOD (mgl) L2 1p di, 40

4 CoD (mprl) Linl. 1 1w 10R.4

5 TSS (mgl) EATEE

G Ammonia {mg'l} -Ll.lil to 0.5

7 Flhosphate (mg/l) .25 to (.54 ==
k Coappet (g/mlh POX1 w0251
"y Chromium {gimty | 0187 tn 0.251

i 0 Zino {g/mh} a4 0520

11 Cadmium {g/ml] 0043 0117

Onbybiodegradable organic materials like Malua Qil Cake, tea sced cake are used insezad
of chemicals as per the guidelines of (he Aguacultere authority. Only traditional snd improved
tmditional methods as opposed o intenzive methods are adopead.

4.3, State

Watcr requirement for various sectors {as csiminated in 1949813 o8 follows: domestic-33.553
BICK, [ 16%), Agrculmre- 1744 MCM {8 1%}, Industnes and others- 7.02 MOM (3%), The
;. T. is mainly dependent upon groundwater for agnicubiure, The groundveater polential in the
Pondicherry region is shown in the map 4.1, In some places {in Pendicherry region) tank
imigation (Custeri & Babour tanks) i3 in vogue. These tanks ate in turn fed by (ringee and
Pernai vir civets.
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In Karaikal region dunng favourable immonsoon years Cauvery water is avallable for imgation,
For indusinal use the main scurce of waler supply is pround water. (f late PTCC is insisting
upcan desalinization in cas< of new large =cale industmes to minunize or phase out grougdwa-
tor usage. Sumilaris the encowragement for adopting zero discharge technology to minimize

waslewater Jischarge and promate tecycling/ reuse of the treated wastewater.

4.3. 1. Surface water

The main sources of surface water are the tanks and ponds and small rivers like
Sankarmpacan, Parmnbayar, Malattsr, Fenniar (in Pondicherry region, Arasalar and distnbutangs
of Cauvery (in Karaikal region), Gouthami {in Yanam) and Mahe {in WMahe), Map 4.2 gives the
surface water drainage patiem in the Pondicherry region.

an
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There are 86 stnull and mediam Lanks in Pondicherry region of total capacity 26,360 MM,
which are serving aboul 676846 Ha. The storape capancity af Ousten and Buhowr tank is 1529
BICN and 560 MOM which are serving about 15680 Ha and 3887 Ha of Apriculre Jand
resproive] v,

4.3.2. Ground water
The evaluation nf ground water quality is as imporiant 45 quartity, since the usabliy of
waler is determined by its chemical and Diological chamewristics. The quality of ground water

depends upon the nature of rock formatioagphysiography, soils, environment, recharge and

Cischurge conditions in the area. Artificaal polluticn sources 1
waste domps. and chemical dumps too cause consigaiible
it the iwrban areas. '

erdge rfiranic and other

i poslBticon perticularly

| anwrmangs 1 L bayg

Elw v afked rar in

ki wdel ven ta

| mpmrrd veas Tk ee b A

dzal

bant ;‘-um H imm

Map 4.2 Drainage - Pondicherry region
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The prescribed water quality parameters and watet (uality erireria [or Varnious vses ars

showr i Table 4.5 and Table 4.6

Tabie 4.5 Drinking water quabity stamdard — I8 J0500-1 961

51 | Substance ar Charecteristics Requirement Poermissible mit |
Na {Desirable limit) | io the absence of
il | alternate source
1. | Colour, Hazen units, Max 5 T2s |
2. | Cdour Unobjectionable --
3 | Taste k=l | Agreeable -- ,
4. | Turbidity NTU, hax. 5 10
5. | pH vilus biwi3 Mo relaxation
f. | Total hardness (as CaCoy) 300 )
7. | lren (Fe} ma/l 03 1.0
R, | Chlotides {.iIE CL) mgdl, Max. 250 1000
£l -RTesidual, Frec chlorine, me!, min | 0.2 -
Desirable characteristics . _: = __ __ _____
10, | Dissolved Solids me, Max. 300 20000
11. | Calcium {as Ca}) 75 200
12. | Magnesum (Mg =} 3] 100 i
13, | Copper {Cu) 005 1.5
14. | Manganese (as Mn} mg/1, Max, 0.1 0.3
15. | Sulphats {3z 50, mgl, Max | 200 4U0H)
16. | Mitrate (as NOy) mg, Max. '}'45 = 14H) =
17. | Flounde (as Fy me. Max. i 1.0 1.5
18. | Phenolie compoevnds faz CgHsOH}) I Q.01 (.002
19, | Mercury {as Hg) mg'l, Max. II 0.001 Mo relaxation
20, | Cadmium (as ) mg/l. Mux. 001 No relaxation
21, | Seleniwm (as Se) mpdl, Max, | 0.401 Mo relaxation
220 | Arsenic (a5 Ash mg/l, Max, (s Mo rclaxation
23, | Cyanide {as CN) m/l, Max, 0.05 | No relaxation
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24. | Iead {as Ph) mg/1, Max. | 005 | Mo relasation

25. | Zine {as Zn} mpgl, bax. E 15 -

26. | Anionic detergents (as MBAS) 02 1.0

27, | Chromium (as Cr °) mgh, Max. | 0.05 Mo relaxation
25 | bineral off mp/l, Max, 0l o3

20, | Pesticides mgf1, Mua, Absent AL

30. | Radioactive maltertils - 0.1

= Alpha ennittcrs Bg/l

» Beta cmitlers porl, max.

31, | Alkalinity mg/l, Max. 201 &00
32, | Aluminium {as Al) mg/l, Max. 0.03 0.2 '
||33- Boron ma/l, Max_ 11 5

Table 4.6 Waier guality criveria for different nses (according to CPCE}

Drecignated-Best-1ze Class of Criteria
waler
« Total Coliforms Orgamism MPN C 100ml
Drinking A shull be 30 or less
o aicr S_i:rurc.'c: Wikl « pH beoween 6.5 and &5
canveniinnal

treanment  bat aftar ¢ [Dissolved Cxypen dmgl oo more

disinfection »  PBigchemical Oxypen Demand 5 days

2ol 2mesl or less

1. Total Coliformz Organison RPN S100ml shall
Oudoor bathing B b 500 or [css

{Organised) 2. pH between 6.5 and 8.5
3. Dissolved Oxyzen 3me/l or more
4. Biochemical Oxygen Demand 5 days 2H°C

Imp/l ot less
« Total Colifornns Organism MPN £ 100ml
Drinking watler saurce i shall be 5THH} or less
after conventional o pll between 6 10
Lreatmmient and
diginfection e Ihssolvet Choygen dmyg'l ar more
s  Biochemical Owygen Demand 5 days
2000 3 rog] or lose

3
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Water Aclated Issues

Propagation of Wild jy
life and Fisheries

Irrigation, Indusirial E
Cochng, Controllcd
Wasts o isposal

pll bebvesn b3 o 8.5
Dissolved Oxyzen dmgT ot more
Free Amamaonta {as M 1.7 mgs! or lase

pH herween A o 8.5

Elecmical Conductivity at 25%C  micro
nhos‘cmy Max, 2250

Sodium absorption Batio Max. 26
Boron Blax, 2mudl

Below-L N bieeting A, B, C, D & E Criena

Depradation in the quality of groundwater is maialy because of -

1. cxecssive cxploitation lcading to salt water intrusion,

1. indiscriminate disposal af solid wastes and the consequent contamination by leachate,

1L gischarge of untreated or partially freated sevwage

v, discharge of untreated or parially treated industrial effluents,

A sady (2004-05) was donc by PPCC on the imopact of acid slumy units on ground

water and zoil in the areas sumcunding the concermed units. [k poioes out that becanse of improper

handling of rew materials (Sulpharic acid and Linear Alky| Benzens) and storage and

indizeriminate discharae of effluents, the soil ag well as gronndwaler were Found polluted i

and around some of the ymits, Acidity and hagh sulpbate comtent sz (he mejor contnbuiing

factors,

PPCC 15 regularly monuonng the water quality in 10 sampling points {9 in Pondichermy
region and 1in Karaikal region] imaps 4.3 & 4.4} under the NWHMP (Mational Water quadsty

Muontoning Programme) project to assess (he water quality. The details are as below:

35



Slakt af Emarteimianl Rapart - 2005 - LT of Porichermy Water Relatet [25ues

Table &7 NWMPF locations
S1.No. | Locatinn . Type Sampling Frequency
1 Pondicherty University | Bore Well | Half Yearly
] V0L, Nagar Bore Well | Half Yearly
3 Thengaithiltu Bore Well | Half Yearly
4 | Muthirapalyam Bore Well | Half Yearly
5 | Nehru Stanie Bore Well | Hall Yearly
6 | Katterikuppam Borc Well | Half Yearly
7 | Ousteri Lake Take Cuarterly
8 | Bahour Lake ‘Lake Quarterly
2 | Chunambar River Quanzrly
10 | Arasalar (Karaikal} River (Quarterly

Noter {1) Half Yearly-2Apnl-bay and Cctober-Movember Quarterly-= January, April,
July and October.

{2} pH, Conduetivity, BOD, Mitrate-Nitrogen and Nitrite-Nitrogen arc menitored regulacly.
Whereas the pacameters of turbidity, Phenolphthalein alkalimity, total alkalinite, Chloride, COD,
teval Kjeldahl-N, Ammonical —N, hardness, Caleium, Swlphate, Sodium, TDS, Total Fixed Salids,
TS5, Phosphate, Boron, Magnesium, Polassium and Flouride arc measured once in a year,
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Wiiatar Related 1ssues

The observed quality paramcters of surtace water and groundwater in variows sampling

locations in Pondicherry, Karaikal and Yanam regtons are given in Tahles 4.8, 4.9, 410 and

411
Tablc 4.8 Water guality in Pondicherry rapian
. . Std. |
Parameders Muthirapalvam Borswsll ‘iili& Chonnrhar River Ijuhuu_j Eake s
Penid Juntk Agrii _:: May.02 S‘f‘ Mavdl | Aprid ;
 Temp.in*C 32 2 - 0 32 37 33 -
EH £.41 895 g; RER E& T 23 A0 aA-%
" Chlnnidk 59 %61 | AW | 156a1 | 21400 | 13%.8 513 =
TDS 339 430 s | 29912 DS 540 -
NOLNAROLN | pdl B 45 |BIN. .12 (+.754 i -
M3 -MHO-N T EDL BOL | - |04 oL | f02 {11 -
Total Hardnese | |25 144 5 M) | A3RES Eiasl i 15415 -
~ Ca Hardnesz Loz o T 2% 1145 437 427
hig Hardness 15 32.5 an 15518 10455 2.3 6.1 -
Suiphalc 137 4.1 0 | 3557 05 435 75 .
Fhuspite 047 0,04 = .04 T | 0.25 0. 152 = 1
1 1% .5 - 11,4 11 41 1 -
BOD ~|[BOL BDL e 15.k 12 45.3 ZI -
oD NI NIL |- [612 6.7 [RD T -
Alkalinity 1254 i63.5 | 500 | 1552 140 1543 2608 =
Conductivity | 500 a7 ~ 1500 | 354D | 705 E20 =
Sadium ) 47.4 ~ | s#f 60 | L7 [ =
Pulassium - i - . 227 ! . mT -

river are due o the estuarine enyironment of tho nver.

Mote:- All the parameters arc cxpressed in mg/l cxcepl pH, Temperature snd Conduclivity,
Sowrce: Department of Science, Technalogy and Enviconment, Pondicherry

The higher volues of TDS, Chlomde, Sodium, Magnesium etc. inthe caze of Chunamber
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Waler Related 1ssues

Table 4.2 Water quality in Karaifed region

[ Paramcters [ Aragalar Kaver Standard values |
blay 02 Apeid
Tempan *C 3n 25 =
PH | 2.7 &4 6,[-R.5
| Chlaride ' 4340 378.8 --
TDS G732 12240 --
WO+ W0,N 0,24 n.14 --
MWH:-H 0.03 (053 --
Todal Hardness 1144 (A1) | =
Ca Hardness T8 L -
btz Hurdness E73.T . | = B
Sulphate 23573 729 L
Mhospate LXLE 0307 =
X2 .0 | 1.7 ==
BOL 14.5 | q -
203D B 367 3.6 -
Alkalinity | 261.9 Flilal -- i
Comdisetivaby [ 1240 (B, L =
Enddium 1470 hEDS ==
Folassium - 206 - |

Mole:- ATl the parameters are expressed in me except pl T, Temperamre and Comductivity.
Soume: Pondicheny Polluoon Contro] Comiri Lbes

Tuble £ 10 Surface water quatity in Yanam region

Paramelers Fremeh | French Canal|  River | River Godawan | Raver  |Adwvipolan| Sid. |
. Canal  [1Gopal Magerh| Godewari (Daraldipra) | Gontips Canal values
6.9% AT 8.17 4.12 B22 753 | AN-
pli _ iy
Conductivity in 202 81| FHTIH 9500 | 3B00H0 163 -
Bicto Mhosiem
50, 5.8 126 | 3527 | 4102 | 407§ 35 | o |
L 112 M4 | 3182 Y17 | 32368 LI6 -
Alkadinity 559 HE 147 | 137402 | 1837 045 -
| NO, WiND-R | OBDL BOL | 0.031 | 0209 | EDL | 00059
Tarel Herdnes: i 1.6 Sl DL 6,16 LT -
i Hardhess, 65.24 &lL3E 291 G732 a5, 54 43 56 s
hp Hardnese | 1186 7| 2070 2571 1752 1164 =
con NIL NIL 45 L MIL MIL =
[_BDD GDL Z1p] 22 L& B B -
| Chiorede 4.9 ase | 1578 1349 | 17400 nw -

Muate: All paraneeters are ex pressed im me T excep pll and conducivicy
BDL - Below dedectuion level.
Source: Pondicherry PolliLlion Contral Commiitcs
Date of Barnplmg: 1204 2002
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The lugher valaes for TDE, Chlande, Sedium ¢le, in the case of Godavan viver are due to the
estarine enviranment of the nvet

Table 4.1 Ground waier qualizy in Yanam

Stuodard yatues)
Paramelers FWD Darisldippa | Metracur well
Coritimd Wil wakar

well |
PH 8.03 7.04 1 1en £.5-H5
Conductivity in Micro Z1E 1506 145 5
Misrsc i | |
oy 120149 G540 144103 200
TDS 132 L 1072 304
Alkalininy | 25 | 630,45 AT A TiH i}
HO M0 .4k .01 011 ' 45
Tutal Tacdness 7920 2009 &1} T3 24 L iH) |
Ca Hardness 3.3 194 05 . 22T %
Mz Hardness 15.%4 15.76 45 34 T
CHD NIl MIL ML -
BOD BDL BROL BLL N
Chloride 2600 1771 3139 250

Maote: All parameters ane expréssed in mped except pH and conductiinty
BLL - Belew detectiom lewel.
souwrce: Foodichermy Pullunom Contral Committes

Drate of Sampling: 12.01d. 2002

The water samples taken 1o Kalapst area ( from the borowells in the premises of Tawahar
Navodaya Vidyala) in Pondichemy had indicated contamination of pround water due to improper
dizcharge of effloents from & nearby pharmaccutical indostry (2003} Afier stoppage of
discharge of ef fluenits and after mins in the conscoutve peried the qualivy of groundwater has

improved.
4.3.2.1. Fluorides

Earlier {159593-94) high fluoticds and low pH content have been noticed in the Mettupalavam
mdusmial estate and a stody conducted by Nalonal Geophysical Research Institure, Hyderabad
and mitigative measures have been taken. Now there is nu Fluonde problem in the Union

Temtory of Pondicherry.

&1
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4322 Nitrmres
There is ne much nitrate preblem in the ULT.

4.3.2.3. Tota! Disseived solids (TDS)

The TDS t2 high in coasial 2rees mainly becanse of salt water ingression. Along the
coastal areq in the Pondicherry region the shallow aquifer is brackish i nature because of
ingression of seawater and excessive drawal of groundwater om the western sidle. In karaikal
region even though water table is very shallow the same has not been fully utilised becausc of
high TDS. In most ofthe areas in Karaikal region have high TDS {in same places ranging from
00 10 2000 mg/lite).

4.3.2.4 Splphates

High sulphate content of 360 mg/l has been noticed in the ground water in Sedarmpet
arca {in 51} and 200me’L in Mettupalavam (because of industrial pollution) i Pondicherry
region. In Ramanthapuram sandstone formation in the North-West part of Pondicherry region
zulphate content iz ngh.

Usape of pround woter

The usage of groundwatcer is more in the U.T. 1 given below:

The following Tables gives detals of Greundwatet Resources {in MCM Year} in the
UT

¥
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Table 412 Usage of proipd waier

Total Provision for | Available | Projected | Balance Level of
Feplenishablz | Drormestic, Fur Met Fou Gruund water
| Ground water | indusirial irigation Drrall future | Development
réEONpTEs & other vses TR
| [
" |
174.4 26.2 148 4 | 1155 310 T7E5%
| | |

Souwrce: Ceniral Groumdwater Board, (CGWE)

Around 70 MLIY iz drawn through bore wells naintained by the Public Works Depan.
ment in Pondicherry town for public water supply.

The following Tables aive the details of observed fall in water Table i some of the
selected locations in Pondicherry and Karajkal tegions:
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d4.4. Impact
The discharges have not only local but regional and global cffects also.

Iabde 4.15% Lecal, Keglora! wnd Giobal effects of pollution

Loral effecis Regional Cilobal |
Heavy metals in water, seil and Runaff may Changes n  the |
plants, c.g. from industrial contam nate manng .
discharges. OCwTh Strean. EnvirommenL
Land depradation, Leakape of ail
Contatmination of  surface  apd clc. cam spread
ETOUnIWATEr, Eutrophication, over |large areas.
Bioaccumulation, Health effecis
an lacal popalation.

WNuinents, mainly nitrogen and phosphorus contmbute to the eutrophication of lukes,
rivers and marine walers. Approximately half of the nirngen discharpes are estimated to
originate fiom agriculivmi land. A considerable proportion of (he phosphorous dischavge is
from untreated wasiewater, Contaminated water especially with high TDS affects productiviey
and the type of crops thet can be grown,

4.1, Warer supply & Saniiorion
As per the data provided by Public Works Department, public water supply has been
provided ko 10055 houschelds in Pondicherry region, 60.54% in Karwikal region and 22.15%,
in Yanam region in 2001-02

The LT has achieved 100 %% coveryge in provision of deinking water tacilities both in the
urban scctor (11 towns) and in this ural sector (264 census villapes / habitations), Water
supply in Pondicherry and bMahe regions is through ground witer sources while in Karaikal it
i% through conjunctive use of yronnd water and surface water, In Yanam repion, the supply 15
entirely from surtace water. Mahe and Yanam regions are urban and thercfore have only urban
water supply schemes, In Pondicherry and Karaikal both urban and mural water supply schemes
are under implementation, The per capita supply st present under urban system is 135 Ipcd
{litces per capita par day) and under rural system is 70 Iped.
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The snral reguiceinent ol waler lor donwstic parposes inthe LT is projected as be-

11
Fuble 416 Annual regueivemient of witer
Year Pozulation (in lakhesi Water requiremend (in MCM)
T Lie] HikH Al
| ===
2001 974 (]
2004 DIRE by
— |
*-Lsnmarnan,
Norms: Ruzal Waler Beguirement = 70 [imes pet capita por day

Ulrban Water Beguirerment = 2400 [1tres per cupila por diy

Srnwce. Cenrral Water Comumsasion.

Tlie Porclrchorry iown area has been divided inle ¥ cones of which 4 zones bave becn
proerded wilh underground sewage disposal tacilizes, OF the oral & MTD (ATilloo Lires
por Daydof sewage weneruled o the Pondicherry town srco, only 13 MLD s treated betove
being chischanged into sea The groverhof basic civic amenitdes especially dramage sl seweraze
sysrem bas nor ke pace with the rapidly groaving popularion. This has resolied in overorbeing

aof the existing system,

Plate 4.3 Sewage treatwment through Oxidation Pond at
Koaryvadilnpoge, Pondiefery

{ack of propar samiLation facilities coupled with improper disposal of s angd aningl
wastes  are the  main tactors  for  the spreading of  water  boroe
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discascs, Discharge of municipsl waste mto surface and near shors waters results in health
risks from the presence of sewage pathogens, eutrgphication/oxyeen depletion due ta nutrients
and organic carbon, and contaemination of the aquetiv food chain leading w oxificaton nf
maring organisms and humans. Water contaminarad with chemicals as welf as biological
organisms like lracleria and other germs canses serious health related problems. The zast of

treatment to make the water polable will 2130 increase,

The cxcess of nitrates in drinking water couses methaemog|ohinemia where uitrite
{reduced form of nitrate) interferes with oxygen carmying capacity of bood and this affects
most]y children.

Exccssive use of ures in rice fields promuotes the growth and spread of vectors cangin i

Japaness encephalitis.
High flustide content causes fluorosis affecting ones und spinal cord.

ficrabial contamination is known lo cause gastrointestinal illness, diarrhea, hepatitis
B etc. The data provided by the Health Dopt. shows somparatively high incidence of water
bome disgases hke diarrhea in Pondicherry and Mabe regions. (Table 4.15). The following
Table gives details of warer bome discases:
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Walar Rolated 135ues

Tabie 4.17 Marer borne diseases aemd their cansative factors

| S1.No Name of the DMsease  Causative Organism
Ok Water-horoe diseases Racterial
Typhoid Salmonella typhi
Crastrocnterins Vibrio chelerae
| Paratyphoid simnonalla parayph
i Cholera Enterotoxigenic- Escherichia coh
Bacterial dyscotery Variery of Escherichia coli
2, ¥iral
Infectious hopatitis Hepalitis-A-virus
Pilomycetis Folio-virs
Dharrhea Diseases Rota-vimus, Norwalk agent
Other symptoms of entene Other virus Echono-virus,
| disgases Coxsackie-virus
3. Protozoan
Ammoehic dysentery Fntamocba hystolitica
4 Water-washed discases
Scabicz YVarious sKin funpus species
| Trachoma Trachoma infecting eyes
Bacillary dysentery L. ol
g, Watl:r-llmsed dizcases
Schistozomiasis Schistosoma sp.
| Guinea warm Guinca wurm
b, Lnfecton throwrh water related insect vectors
Sleeping sickness 'l'rap:hmsama through testze Iy
Malaria Plasmodium through Anaphelis
i) Infection primarily due to defective sanitation
[1ookwnrm | [lock worm, Ascaris
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Fabte 4,18 Frcidenee of Digrrboes

i No. of cases reported No. of deaths
Region 2001-01 00203 24000-01 2001203
Pondichermy 3082 4094 25 14
Karalkal Na NA NA NA
Yaham 171 23 1 I
Mahg 4 30K | NA NA

Spurce: Directorat= af Health
Mote: WA - Mot applicahle.

4.5 Response

The {Government of Pondicherry is implementing a Tank Rchabilitation Programme
withi the financial assistance of the Curopean Union, The main objeciive is to desill and thus
rehahilitate the existing tanks to incresse their capacity, Thiz apart from providing imigstion
wil] pz-charge grosnd water and roinimizs £ halt salt water intrusion Waler Uscrs Associations
have been formed for cach tank for regulstion and better usage of water resources,

Pondicheny Groundwater (Control and Repulalion) Ao, 2002 has been enacted. Under
the Act Pondichetry und Keraikal regions have been declarsd az notified areas for groundwaler
usage e as such perrmission of tee Pondicherry Ground Waler Awihorily 15 necessaty. The
digging of bore wells within 6 kms from (he seacosst 18 regulated, Beyond 6 loms there is
testriction as o the spacing ol ubewells as below:

Greeundwater source Minimium distance between bwa tube

welly

1. Pondicherry region
Alloviugm L0
Cudalare sandstones Formatonzs  250m

Vanur Kamanathapuram Formations Hi0m
1. Karaikal Region
il (shallow tabeweclls)
150m {Decp tubcwells)
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Mo industry located within & kms from the Coast ate permitted to draw more than L0
KL af water.

Hiefertifisers / Biopesticides-fninarives

PASIC {Fondicherry Agro Services Industries Corperation i3 invalved in the production
and distribution of bivlettilisers and biopesticides at subsidized rates to the lammers in the
Union Temitory of Pondicherry. The biofertilisers inctude dilferent kinds of nitrogen fixing
and phosphate solubilising microbes such as Azosprillum lipoterum, Azospirillum brasilense,
Rhizobium $p., Bacillus mewatherium var phosphaticum ete. PASIC has produced 11.2% Tons
of biofertilizers during 1995-96, which has increased (0 14.79 tons during 2003-04 and the
whole was ulilized in the 12T, of Pondicherty, PASIC has distributed 4.42 tons of Pseuodomonas
Auorescens biopesticide during 2003-04. The promoetion uf the use of compost, biolsmlisers
and biopesticides will reduce e use of chemical fertilisers and pesticides 10 a greater exe=nt.

Tabfe 4.9 Response mafriv

]]ept.f_ ) Pn;ir.w Institntion Programmes ! Funcilons *l
_Agency '
EPCC Regulatory ageney Lrels daty oo fround s [Concocls need based
Mor jgsumng consent | walsr oo State studize on prollution,
to establish and Corpund Water unii. s Periodical analysis of
consent 1o opsraly | Clearance feom Shate walse sunples undar
wilar the watcr Gronnd water wnit 15 WP Project. I
|Preventicn and needed Tor using s [uaue of direetions 2
cemtral of groundwater in large industrial units to sit |
Pollution ) guanticy by the up ETPs.., minimize |
Aot 1974 and TP indnstrial units. dizchargas by adopling |
Act, 1A befter teclmologics like
L83
o  Desalinisation by
milusines for meenng
larye scale walsr
Ty LLLresrTLEnLs.
o Recyoling of wacte

water by adapting Zero

dischargs Technolowy.
Remarks:- Meed to penerate
Q0T AWaArcness and
chssemingls the dala collecred.
Foor m data analysis,
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‘Water Relaled lssues

zives Bnancial
Incentives to ndustnes
for
provid i mruperading
pollution conmml
ECUITHTIETIES.

Segrcgation of
bindepradable andl nom-
odapradable wastes
under the "Hyderabad
maclel’

Eemarks:- Lack af proper
dump sitzs and unscntific
dispozal of wastes.

Progratnres of TP,
INM promotion of Bio-
poaticides, ko
fertihisers.

Subsidised inpul
supply throwgh Fomzr
Help Cenlers (Uehawar
Udaviyvagains),
promalion of rain water
hawrvesting by providing,
ncentives.

Cfn

Dxept. of | Allocation of land | Torerfaces with PRCC
Industn | for setting up of in @eiting mandaliry
= industres and clearances. PTFTHC
providing common | allecates land e
infrastrvciurs imncdustoial estates,
facalitics.
Crept, of | Provides civic Local busdics like
Lecal amenitizs Like tounicipalities {in
Audmini | drinking water urban areas) and
stration | coll2clion amt Commune
disposal of Manchayals (in nucal
municipal soid arcis) are responsible
waste. for provision at civie
wmeTites.
Dept. of | Repulation of Staic Ciroundwater
Agricul | usage of Authooly regulares
ure groundwater by msapre of
way of digging groundwaler. Slare
haargwee |5, Ground Water Unit
prromtion af mMOETS
ENVIEBEt cooundwater levels,
fmendly farmiing
practices hike MM,
1, nac of bio-
lertilisors & bio-
peshicides,
Fublic | Maintains public
Works | sewetage system in
[Crepart | Urban areas.
ments | Supplics drinking
Waler in urban
ATES.
[mplemicnis Tank
| refiahilnelivn.

Remarks:- Only 21 66Y% of
scvwape 15 treated in
Pondichermy Town

s implementing Tank
Rehabwlitation Project.

¥




CHAPTER.- 5
AIR ENVIRONMENT

5.4, Introduction
Increasing industrialization atd utbanization on the one hand and decreasing green cover

on the cther hand are the main coniobuting factors for detenorating ear qualicy imurban areas.
In rural areas with predominantly agriculture activify, Ihe air quality is appreciably good, CFf
course the problem of indoor air pollution in rurml arcas is more, as the usape of domesnc

fucls like cow dung, fucl wood 15 more.

[ndoor air quality (LAQ) refers to the physical, chermical, and biological charactenistics
of air in the indoor environment within a building or an institution or commercial facihry,
These characterizfics can be influenced by many factors, even though these lanldimgs o facilines

do not have industnal processes and operations found in factonies and plants.

Factors that influence [AQ include the following: -
s Inadcquatc flow of outside air. In view of the current rend of constructing air

comditioned buildings with plass doors, this has to be given due atention.

s Contarmination ansing from sources within he building {c.x., combustion producls
including carbon monoide and enviroamental whacco smoke; volatile orgenic
compounds from building maienials, fabne famishings, carpet, adhcsives, fresh paint,

rew paneling, and cleaning products; ozone from office squipment).

o Contamination from ouwside the building (e.g., vzone, carbon monoxide, and
particulale matter) through air intakes, infltration, open doors, and windows.

# Microbisl contamination of ventilation systems or building interiors,
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However, itis the developing countries that face the greatest threat from indoor pollution,
rmostly in rural areas and 1o some extent in urban arcas as they continus fo rely on raditional
fuels for cooking and heating, Bumning of such fuels produces large amount of smoke and
other air pollutants in the confined space of the home, resulling in high EKF-D.E.HIE. In these
circumsiances, exposure to pallutants is often far higher indoors than nutdﬁurs';

Vehicular emissions are of particular concemn (especially in urban areas) since these are
ground level sources and thus bave the muivoum impact on the generzl population.

There is often more focus on ambicnt air quality with reference to the indugtrial units. Air
quality within the clesed premises of the indusirial units is also equally important amd a holistic
approach is needed in this repard.

5.2, Pressure

There are a number of sources like vehicular exhaust, mdustrial emissions, waste buming,
suspended road dust ete. The mein sources are as follows:
2 The combustion of fuels to produce energy for heating and power generation both in
the domestic sector as wall as in the industrial soctar

b. The exhaust emissions from the ransport vehicles that use perrol or diesel oil etg,

c. Waste gases, dust end heat from many industria] sitss including chemical manufac-

turers cic.

The diffusion of pollutenis in the atmosphere depends upon the provailing meicorclogical
paramelurs like wind speed, direction, temperature, kumidity and stability, Because of high
humidity and frequent precipitation in view of the coastal location, in the U.T. the prablem
with dust iz comparatively less.
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5.2.1 VeRiculor pressure

A5 is elsewhere the number of vohacles being used is raising day by day in the U.T. as
well. Twvo-wheelers lorm the majonity of vehicles in usape. Most of the vehigles are toundin
urban areas. One of the reasons for the repid increase in the number of vehicles especially two
wheelers is that they provide convenienl pemonalized mode of conveyance, The increasing
mcomea levels and 2asy availability of loans are other important factors. Yehicles emit OO
(Carbon monaxide), HCs (Hydrocarbons}, MO, , 80, and other toxic substances such as lead,

The pnmary pollutants produced 1n vehicle emissions may undeérgo a serics of complex
interrelated chemical reactions in the troposphere and lower stratosphere to form secondary
producis {Fhotochemical reactions).

Between 1956 and 2002-03 the number of vebicles in the U.T. has almost doubled,
Personal modes of transport like two-wheelers and cars bave increased by 6% duning this
penad. [n comparizon, the number of buses in the comesponding period hes grown by just
35%. The gereral trend of increasing prvate {personal} modes of transport is & significant
pressure on urban ir pollution, An individual bus may emit mare pollutants tham a two-whecler

of a car, but given the number of passengers it carries, the per capita emissions are less.

No data iz available on the quantity of fuel used in the U.T. The data even avatlable may
not give a comect picture, This is because in view of the fuel prce difference in the U.T.
comparcd to the netghbonng states, some quantity of fucl is utilizcd by vehicles operating in
the neighboring states aiso.
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5.3 Siate

5. 2.1 Introduction
The major air pollutants arising from vanous sources are particulate matier, Nitrogen

dioxide {NO,}, Sulphur dioxide {801, lcad, carbon monoxide, PAHs {Poly Aromanc
Hydrocarbons) etc.

Source apportionmment (i.e. relative contribution fiom different sources) is an smportant
input for impraving air qualicy.

Tabie 5.2 Some majer pollutants and their senrcer

Pollutant Source

meomplete fuel combustion
( g two stroke engine) |
Burning of sulphur containing fuels like coal ir
power plants and eil by vehicles. Sulphur is foun

Sulphur dioxide{30:) naturably in crude oil and unless it 1s remaved durin

refining, petrol and diesel will contam varyin

arnounts of Sulphur.
Smoke from domestic, indusimal and  vehiculan
SOUTCES,

Natural dust is alse a souwee.

Fuel eombustion of motor vehicles, power stations]
and fumaces. NOx are formed in high temperatury
combustion, mainly from air, in the cum'l:rusiiﬂn|

Carbon monoxide (CO)

Suspended particulate
mattar SPM}

Oxides of nitrogen (NG,

chamber,

Partial combustion of carbomaceous fuels (two strok

Volatile hydrocarbons engines, industrial processes, disposal of soli

wastes ).

Emissions from motor  vehicles, phum::hemi-:aﬂ

reactions of mitrogen oxides and  reactive

Qxidants and vzone(0s) hydrocarbons. Ozone is not emifted directly but is
secondary pollutant formed by phumthumicjl‘l

reactions.

Emissions from metor vehicles (mainly because of

lead additives like Tetra Ethyl Lead)

1zad{Pb)
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5.2 Emissions from indusirg
As tegards the T the majur ir polluting indusiey 1ypes hive been M5 Ingols, caleiom

cathide Chierates und Ferrn silicon units, They contribute both by lateral and stk eanissions,
Much of the problem is due to inefficient mairenance and operation of Air pelluticn comirel
svstems (APCS). Tos estimatcd that 5868, 78 1ons of S5PM, 427 Tons off 50, & 19 65 Tons of
NOW are being discharged annually {2002) in region.

TMare 5.1 Ambicnt ar quality m indusinr
5.3.3. Emissivns from velicles
Twirwheelers moview of their Large number and high per capita emissions add more
loads. Smupe ulthe public transpon vehicles like diese] driven tempos { Vikram) s -:aus.ing

maore pallution. Some battery-nperaled tempos are also on oad.

Flaee 5.2 Veluoular Emissoon Maniloring

=
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[lale 5 3 Cyolene separalar Plaz 3.4 Latecal Emvmsaaon: duiong mppinga in
b5 Ingods Unait

Plate 5.3 Soacl cncissiseruler sriing Sorokhe Plate & £ Stack cmess oo belors sigiming Sgmilkher

Pluwe 5.7 Wl sernbher

oA Fnicsians feoin burnaing solrd weaste
In scune arcas the mamcipal selid wasle 1 beiag burnt unauthonsedly. IT3 alse commaon
that Littee and onher delris are burne after sweeping. This resulls inrehese of loge sases ancl

SPM therchy detenorating the boral air enviconment.

-2
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FLE Ewrissfons from dowmestic fuel nsage
(Ine appreciatle thing is that majority of the people use LG, Kerosene and elecinciny
at the domestic fual. Only few use fuel wood. This is in view of the easy availability of LG

The oommber of LPG consumers 1o the U T 15 320600 (2004}

Plae 3.8 Hirh Volume Sampler Pate 5.9 Wind Vane & Anemorneicor

The entice LT Tias been notified as air pollution control area. FPOCC 15 operating 3

slellaons.

All these Locations were in Pondichercy town arca, for measunng wr guality under
Maticnal &v Monitowing Programme (NAMPYMap 510

The Katiooal A mbient Air Qualily standards are given in Takde 5.3 and Table 5.4 girves
details of wr gualily tneasured inLhe 3 NAKME locanons,
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Table 5. 3 Natianal Amhicns Air Quality Standards
- Concentration in ambient air |
|
Time- | | teial | Rarst & | Sensie Method of
PFollutants welghted e ura | SSIRERS
average ém:mfI other Areas mensurement
padm Areas rg/m’
pg/m’
Sulphur - Tmproved West
Dioxide Aral and
(50) 80 0 15 (Gacke Method
Average” - Ultravialet
Flunreacense
24 hours** 120 0 0 -
Oxides of - Jacoh &
Mirogen as Hochheiser
(NODx) :ﬂ:r'f] . &0 60 15 Modified (Na-
ke Arsenite) Method
S B - {10 Phase
24 hours** 120 80 3p | Shemilummescen
Sugpended - High Volume
Particulate Sampling,
Matter Anriual {Avcrage flow
[SPM) Averape 206 L40 Lo raic nos less than
1.1 md/minute).
24 hours®™ M 200 1LY -
Regpitable - Respirable
Particulate | Annual particalate matter
Matier Averagu® I 60 A0 sumpler
{RFM) | o
{1z less
than 10 24 hours** 150 10H) 15 --
FLICTORS) -
Lead {Fh) - ARS  Method
after  sampling
Annual ) [0 075 050 usingE EF]"-'Il 2000
Average ot equivalent
Filter paper
24 hours** 1.5 1.06 LKk N
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Air Emvironment

Anmnomia | Annual |
Average® Clmg'm' [01mgm' | 0.1 mgn’ -
1"; = o4 |T|,g-" ml. ; ) P
24 hours 04 mgmy | 0.4 mg'm
{arbon - Non Dizpersjve
Monoxade | Bhows*™* | 50mgm’ | 20mg/m’ | 1.0mg'm® | Infra Red (NDIE)
€ |
1 howr ‘ 0.0 mgnt | 40mg® | 2.0 mghm® | SPECOsCORy
' Annuak Anihanode: msan of mininem 104 measuremeants ina yeer sken twice awesk 24 hourly at
urfigrma dberyal.

- 24 hourly'# hawely valuea should be met 98% of the lima in 8 year, However, 2% of

axteed bul kel o0 hvo conesGutive days

tha limeg, i| may
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Table 5.4 Ambicnt onruad avevage air gualily pariticelars from menitoting Stalions i

Pondicherey refion
| Year i Siation I StationII | Statiom I |
Pollugant | SPM [ 80y [ WO, [SPM [50; [NO, [SPM | S0; | NO;
Swndards | 70 | 13 |15 | 140 |60 |60 [360 |BO |80
1996 125 | 191 (194 319 |91 406 (247 451 (409
1667 (125 |20 [2s3 [38e (1w |70 |zm0 [428 |39
1993 133 |21 227 [435 [11s 847 [270 [a.8 [559
1999 112 | 182 |19 |409 (972 [82 |88 [16% 304
2D 133 [ 120 (145 [202 [#9 [392 [161 [176 [229
[ 2001 00 106 |24 [128 193 |223 [ 193 | 126 | 217
2002 79 (143 109 [896 [150 124 |72 200 |16l
20013 595 (172 [124 [80 [189 [141 [905 [254 |15
2004 502 (214 [155 [78.2 |207 [15.5 [904 [244 [213

Mote ; Values of all parameters are in pgim’
Allare annual averages.

Due to strenuows action taken by the PPCC, viz. up gradation of serubber in the Sulphur
handling wnits, replacement of Arewond with cleaner fuel like LTHV Briquettes ete., the
pollutants levels ace considerably reduced in the vecent years.



Location of NAMP Stations in Pondicherry

Map 5.1 Locaiion of NAMP stdions in Pondicherry region
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Station 1:

French Instrute L1 fune 200H) (Sensitive Area)

Apriculmre Department from July 20 1o Tune 204002 (Residentiol Area) and
Chamber of Commerca from June 2002 to t1]l date (Sensitive Area).

Station I:

Depanment of Science, Technology & Emronment, Anna Magar
fResidentigl-Commoercial Area).

Station II1;
PIFDMC Industrial Estate, Metupalayam (Fadesirial Area).

Source -Pondicherry Pollution Control Committes

The prosent data indicates that for Station 1 the valucs of 303, and N _are higher than
the prescribed standards (in 2004}, possibly because of vehicular exhaust. To ¢ase of other
Stations the values are within the permissible lmits.

Ambicnt Air {Quality status for Pondicherry region is given below:

Luocalily S0, [MNO, | 5PN |
Eesidential | L L M
Indusrial L L L

Table 5.5 Pollution level in indusimial and residential qreg

' ~ Annual Mean Concentration E;jgg_{gﬁnfg{}_
ludustrial Ruesidential
Pollution Level g0 "0 WO, [SFM Sh& | SPM
_ NOY,
Low (L) 0-40 0-120 {30} T8
Maderate (M) ETTRTY 180360 | 30-A) 140
High (H) | E0-1211 A60-540 | G000 140-210)
Critieal [} EREED REEED =00 ~210
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The Table 5.6 gives the details of nowse levels at ditferent locations in Pendicherry
town. The levels of noise in Pondicherry are higher than the standards presernbed by the Cen-
tral Follutiom Control Boand (CPOB).

Table 5.6 Noise level survey on a wormal day in Pondicherry oty
fFrom 6,00 AM 10 1006 AM)

s | w00 2001 | 2002 | 2003 | 2004
Location Calepory
| Ne | in dB{A)
| | Mellithope | Residontial Amea | - 5 598 |456 | 640
Z. | Mudzharpct | Residential Arca | 65 T4 m2 o [703 | 634
3. | Lippalam Residential Area | - - ol |- | 22,0
4. | Rajs Commersial | 755 T3 |88 |- |-
Thealre | Residential Area |
5. | Raj Bhawan | Silence £one R rd ad4.2 |09 | 347
6. Muthialpst | Residentia] Ama | 228 i 6.9 | %34 | 572
7. | IIPMER Silence Zone 59 14 652 |- -
8, | Lawspeal Residential Area | 1.3 &7 5.1 | 7301 | 5520
9, | Haram Commercial f " 44 76 |- S0
Residential Area
1 WYE Nagur | Commetcial f - i e o 545
Bosidential Auea
5.4. [Impact
sS40 Inveduction
The emissions have not only loval but also regional and global effects also.
Tafle 5.7 Regional and glebal effects of pallution
T.oeal effects Regivnal — Glubal
Heavy melals in air. soul | Landscape changes. | Changes of the chmate
and plantz, ¢z fmom | Aod rains | dug to ozonc depletion
vehicular and industnal | photechemical smog, and the  grecnhouse
cnmissions Noise, Health effect.
effeety 10 lopal
prorLLlan.
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The high concentration of particulates in the atmosphens over large urban and indusital
areas can produce anumber of general cifects, Smoke and fumes can increasc the atmoesphenc
turbriclify and reduce the amount of solar radiation reaching the ground. The air pollotion may
gause the following effects:

1. Deterioration of buildings and matenals duc to acid rams.
i.. The presence of pasecus pollutants in the arr and deposition  of particulates on

1o the soll can affect planes. Ttcan atfect the cattle end apimals too as they have

been found to develop breathing difficulties and soffer from low yield of mulk,

larneness and joint sliffness in a pollwred environment.

1ii. Hoalth impacts: They are detailed w the subscquent paragraphs,

4.2 SPM

According o WO health effects of SPM on humans depend on particle size and
concenfration, and vary with daily fluctuation in the finer paricle size, PMI0 and FAM 2. 5(FMID
and PM2.5 refer 1o (hat fraction of the SPM which is less than 10 and 2.5 microns respectively
in diameter). Studics have indicated that smaller particles are mare dangerous (P10 and

lower).

5.4.3. Emissions of volatile ovganic substances

Violatile organic substances might have adverse health effects, Many of them ace carei-
nogenic. In comblaation with aitrogen oxides and in sunlight, some of them might form ozone
and other photochemical oxidants. These are harm ful to plants.

3.4.4. Emission of Greem House Gases

The greenhouse effect plays a crucial role in regulating the heat balance of the carth. Te
allows the incoming short-wave solar mdiation to pass through the atmosphere relatively
voirnpeded; but the long-wave torrestrial radiation emitted by the eanty’s surface is pactially
ubsorbed and then re-emitted by a number of trace gases in the atmosphere, This nanieal
grcenhouse effect warms the lower atmosphere. Gazes called GHOs (greenhouse gases} like
waler vapour, carbon dioxide, methane, nitrous oxide and ozons present in the troposphere and
i the stratusphere prevent some of the heat radiation re-emitted from the earth from escaping
IMta Spage.
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The coneentration of green house gases (s increazing because of inereased buming of
fossil fuels and rhis (s presumed to raisc.the temperature of the santh over a period of time.

S5 Healik impact

Tha Health impact of varicus pollutants is given below:

Table 5.8 Pollutans and their relited Fealth kazard

Particulate Matter

(SPM)

Pollutanis Health Effects
Short Term Efferts Long Term Effeces

Carbon Monoside Asphyxiation at 2,5%| Fartal in large docs;
concentration  as it inhehils| apyravales heant disorders;
oxkpen  carrving  capacity  of| affects central nervous
blaod. systen,

Sulphur Suffocation, irritation ol throat,  [Respiratory diseases.

Diovide{SCh ) ayes

Mitrogen Dhides Teritation of respiratory tract Branchilis, ODedema of lungs.

{ND)MNO; & NOj

Suspended Asthma Chranic bronchitis, asthima,

premalure death dus 6o
alvealar Nbrosis, Silicosis
fin Gilassy induztry),
Byssinosis(in Cotton
Ginning industry} ete.

Crzame Eye, nose and throat iretation;
sk asthumatics
Lead Extremely woxie: affects kidneys, | Can I pIE T mcntal
{ from petrol liver, pastrointestinal iract; develepment al  children;
rehicles) causcs hypertension
Hydrocarbons Dreowsiness ,oyc irmitalion, Impaired lung functicoiny,.
(mainly fromd-| cooghing
wheslers anul
J-wheslers}
Bengene Carcinopsmic
Aldchydes Trnilation of cyes, nosae and (Carcinogenic in animals
throal, sneezing. coughing,
navsea, hreathing __djl“.'ﬁcu]ties;,

Polveyclic Aromatic
Rydrocatbons  PAH
{ fromn digsel
vohicles)

Carcinogenic
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[n 2003 around & persons working in a glass factory in Pondicherry died of silicasis.
I.0ss of productivity, pain and suffcring and increased expenditure on medical care are compo-
nents of the cost of air pollution.

5.5. Response

PPCC is regularly monitoring air quality in 3 locations in Pondicherry region. Eegular
industrial monitoing is done and whersver the emissions are beyond the standard limits direc-
tions are izzucd and compliance is ensured.

Most of the vehicles are old oncs and generatc unburtt hydrocarboms, carbon monox-
:de because of their decreased efficiency. The engincs in the old vehicles need ta be replaced
with new ones in a phased manner. The Govemment necds to encourage LPG/CNG run and
battery-operated vehicles.

Renewable energy initialives
Distriet Rural Development Agency (DRDA), Pondicherty, is promoting the use of
renewable energy in the Union Tetritory of Pondicherry by extending suitable subsidy,

Duting 2002-02, 116 No. of solar streellights, 10 Nos. of Home [Lighting systems
have been installed. 3 Nos. of Solar Photo Voltaic (3PW) water pumping systems have been
mstalled (1 in Pondichetry and 2 in Karailal ).

A 25 KW SPY power plant at a cost of Rs.69.3 Lakhs has been installed in the Chief
Secrciariat 10 meet parl of the power requited in the building. Similarly a 5 KW 5PV - Wind
Hytrid Power system (SPY — 1.8 KW + Wind 3.3KW) power plant has been imstalled near
Chunambar Beach Resort, Pondicherry.

A 100 K'W bivmass power piant has been installed in Pondicherry Engineering College,
Pondicherty.

4 Night soil based biogas plants with the total biogas capacity of 75 cu. Ms. per day
have been installed in Pondicherry.

The use of solar energy though very expensive is non-polluting. The use of biomass /
hiogas encrgy cnubles recovery ot useful energy which otherwise would have gone waste.

(A
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Free availability of subsidized power from the grid and the initial bigl costof the non
convenRtienal energy vyuipments ae the main reasons for Hmare wse of non-conventional

rencwable Cnerey resiurse .
Rartery aperared veliclos

Bartery operaled three wheslers are already on ol in FPondicherry civy. Tn promote
the usc of these, the government hax exemped payment of Sales Tax and Road 1ax for these
vehicles, Battery aperatad i wheelers ara alan in yse,

The main limatutions of Mese vehicles are lack of adeguate nomber of chaceiog slations
tonly ane s therel, lenger tome for charging {3 10 10 howsy, limited barery life {15 1o 2
YCArs) cte.

With rexesrch on for developing ettuciznt haterics with more power, in the ncar futine
the use o battery -operated wehicles is cxpecicd to increasc,
Al present there are 17 battery operated hiree wheelers nuing in Pondicherty. O off

thiz for [Ovehicles DRDA has given sulbsiely,

TiFslalog e e
e N T TR L

Hlete 5. 10 Battery charging station in Pordicherry
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Table 5.% Resporse mairee

Crept/ Folicy [nstitution Frogrammes { Functions
Arency
FPCC Fegulatory agency For = Conductz periodical air and
EoInE  Sodgenl  f noise pollulion monmiloriog
cstablish and consent i dusieial onirg and negd
o operste  under tie hased  stwdies e duriog
Ain{Prevention aml testivals  like Doepavali
eonbrml  of  Follution) Bhow & Pongal.
Act, 1921 and BP Act, o Terodical analysis of air
1084 samples onder  WAMP
Projesr.
» [ssuc  of dircctions o
indusitial units o jnseall Abr
nallition control devicss w
Il MIZe elnissicons,
Remarks:- Meeds to gencrate
mire AAWATENESS 3I]I’j
digsaminate the data collaeted,
Dept. of Allacaunn of land aond | Tnderfaces ¢ {iives financial incenti=¢s in
Industries mirastruciure faeilities | with PPCC indusiries  far  providing
for scitimg up af m gerting poilution coniral
imdusiries. mandalory ECyLTRTINETILS.
clearinces.
PIFDAC
allocales
land In
induwstcial
cofatcs.
Dhistrict Prowtion ol
Rural remtw able EREL Y
Drevelopmen | sources suwch as solar
1 hgoney lagtems ¢ msar conliers
{DEDA) Pramoticn of battery
operated vehicles by
gning suhsidy [from
MMES, Govarmment of
Indiat
[tept. of Regulatinn of ¥ ehicles Takes punitive aclion on
Transport Vehicles CHUSINE more
pollution,
Chaaf Repnlates  installation
Inspectar of | of smechinecy in the
Factories factaries, honitors
ocupational safely
i83UCs,

T3



CHAPTER - &

WASTE MANAGEMENT

6.1 Introductlon

Waste peneration 13 3 natural cutcome of many of the human activibies. Generation of
wastes 15 Inevilable. The manapgement of wastes assumes immpertance m vicw of the
environmental hazards they pose. The different fypes of wastes are deall in detanl belows

&.2 1. Municipal solid waste

bBlomicipal Solhd Wastes are all those wastes ansing frotn human ard animal activities
that are nommally solid and which are discarded as useless or unwanted. The Municipal bodies
are responsible for the collection and proper disposal of mumcipal solid waste as per the
blunicipal 3olid Wasic Management Rales, 20040 noftficd under Environment Pratection Act,
1926, The PPCC 15 the modal body overseeing the implementation of the Rules.

Thete are 5 Municipalities (2 10 Pondicherry, 1 each in Karaikal, Mahe and Yanam
regiens) inthe 11T, Apart from these as a French legacy the LLT. has 10 communes {3 each in
Pondicherry and Kayaikal eegions). which are agglomerations of villages.

These civic badies are entrasted with municipal solid waste management i€, collection,
transpeort and disposal,

6.2.2 Inmdusrial selid & hagardous wasies

Hazardous wastes are charactetized manly by their propectios like ntabiliny, ¢omosivity,
reactivity, toxicity and persistence. Theze wastes pose 3 substantial danger 1o our health snd
envirenment. Due eo their diztingt propetties and by way of ngestion, inhalation, contact cte.
thev affect human bemgs adveraely, The Hazardous Wastes {hanagement and Handling) Rules,
198% (45 smended in 2003} cnvisage a proper mechanism for handling, treatment and disposal
of the Hazardous Wastes, Under the Rules it is the responsibility of the individual industides wo
collect, store, transport & dispese of the industrial solid & hazardous wastes, PPCC i the
regulatery body. The hazardons wastes can be categorized under three broad categones-
Becyelable, [nemerable and Landfillable. Lsed ol iz recvelable. Waste oils ete. are incinetakle.
ETP Sladge ete, are landiillable,

T4
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&.2.3. Biomedical waste

Wastes belng generated by the hospitals/numing homes can broadly be groupcd mto

thres calegones Le, (1) domestic wastes {2) hazardous wastes and (3) infectious wastes.

Dommastic wastes renerated are sirular to the municipal {domestic) solid waste and if
propetly sectegated {without being conlaminaled) these can be collected, transported and
disposed of along with the municipal solid wasies,

Hagzardous wastes generated i hospitals pimanly comprise of discarded and off -
spexcification chemicals and consumables, the packaging of the medicines, radioactive materials
and other such materials which are hazardons.

infactious wastes being genetated in hospitals and mursinp hormnes are a mabter of concemn
a8 thers 15 2 danger of spread of diseases,

Under the Biomedical Wastes {Management & Handling) Rules, 1998 it is the
responsibility of the individual generator 1o safcly dispose of the hinmedical waste, PPCC s
the regulatory agencey oversesing (he implementation of the Rules,

6.3, Pressures

8.3.1, Munieipal solid wastes

v+ Rapid increasc in population and urbanization and (he conscquent increase in the
volume of Munteipal solid wasee making it dilficult to manage with the exizling
infrastructurc facilitica,

L]
W

Changing lifestyles and consumption pattems with *use and throw' products result

*

it inereasc in the per capita generation of waste, 1Uis cstimated that on an average
there i3 generation of 400 gms of waste {zarbage) per person per day. Increasing
inzome levels and consumerism has lead to generation of more wastes, Obvicusly
the proportion of non-biodegradable wastes such as plastics is on the rise.

T
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6.3, 2. Tndustriol bugardous wastes

With the ipcreasc in number of anduslries and the consequent risz in the industrial
output the industrial waste generation also has increesed. The main industrial sectors that are
generating hazardous wastes in the L. are those manufacturing chemicals, phammaccuticals,
Paints: Plarnents, Electronics, Engineering, Textiles, Tiles, Distilleries and Waste re-processing
units, Cettain processes ke electroplating generate more hazardous wastes,

6.3. 2. Riomedical waste

Increase in population and the consequent need for imote health facilites, incidence of
disense, occupational health disorders, ete., ane the main pressures. Lack of adequate health
Facililies in the surrounding arsas of the neighbouring stales also croates pressute in the sense
that people from those areas come o the UT. for treatment. Changing lifestyles and
consumption patters coupled with sedentary litastyle 15 also an iImportant pressure.

incrersed awareness tegarding health, hygiene and the fear of spread of infectious
discases has lead to the use of disposable syringes in place of reusable plass syringes. This has
significantly increased the waste generation.

b4, Slate
B4 1, Seaivs of muricipe! solid wasie
The appruximare quantity of waste generated wwn-wise is as below:

Table 6.1 Quaniity of Municipal selid wasle gederated

5l Name of the Town Populatlon Estimated
Mo {Municipalin {201 Cenxus) {Juantity of
(im thousamds}) waste
(Tons per day)
1. | Pondicheny - (Poandicherry 221 17%
Municipality)

2 | Pondicherty - (Oulgaret Municipabiy) 21T 125

1 | Karaikal - (Earaikal Munmgipality) T4.33 13

4 | Yanam - (¥ anarm hMunicipalit) i 05

5 Male —{Mahe Municipality) 0B 15
Total 190,43 1s

Th
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Collection & [Mspogal

The local authorities are eollecting the waste in thost of the urban arcas on a day 1o day
busis. The collection and transport bas heen privatized in some argas and in some areas the
‘Hyderabad model’ involving eollection of segregated municipal solid waste ar doorsleps 13
being ticd. The waste is disposed of in the disposal yards. In view of the madequate space
Pondicherry municipality has asquired a new site For ihe disposal. The major conslraints in
this regard are lack of adequate space, ohjection {rom the nearhy residents tor dumpimng of
waste, ineffictent of no scpregation of hiodegradabte waste from non-biodegradable waste, ar
point of ¢ollection. Part of the waste is being composted,

The major deficiencies found in the management of municipal wastes are,
» Littering of garbage doe to unerganized collection
s Establishment of storage Facilities like dosthing ov other facilities and their
operation i3 not satisfactory. lnsuflicient number of dustbins and their small sive

miakes frequent lifting ncccssary, olberwise here will ke spillage.

s Processing of parbage is not practiced. No segregation of waste al soutes level or
al the coununity level.

s Lack of co-operation from the public,

+ Mo scicnific managemeant 15 3220,

.4, 2 Status of induserial hazavdons and selid wastes
1n accordance with the Hazardous Waste {Management and Handling) Rules, 194 notified
under the EP Act, 1986 the PPCC is repulating issues relating generation, trimspuortation and
disposal of hazardous wastes. At prosent there arg 8% units which are under the purview of the
Rules, PPOC has granted amborization under (he Bules to nearly 85 units.

Most ol the hezardous waste gencrating industries in the LT, are located msinly in
Pondicherry region, Few anz located in Yanam and Karikal repions. No such units arc there in

Mehe region.

i)
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Tibfe 6.2 Huzeedowy weste generation deioily

SHandling ]

Toral Mo, ol as Raw *Land
uniiz 13514 matecil | Mllable Total
authocization | #Recyelable (TFA} | {TPA) | @Incinersble (TTA}

(1} [TPAY} 3 (4 {TPA)Y (23 5H{4)+(3)

(2 {3}
83 T3 1.7 169346 3 2.5 a8 218871
|

1. Chat of the tdal Hlazacdous waste of 27667 TPA, Y23 TPA is landtillable and 30%42% tones of
accumulted lamd frllable wasie has been storcd on 1and (cumulativel, I is ceguired Lo be shilted 1o
THIF of adjacent Siatc.

4 Mo ofwnilts whoch got avlhonzation have wound up thewr nperation,

# Hazardous waste w1 be reprocessed by other unitg (eg. Waste oil,

dichromare waste. Zine ashes e }

Hazardaus wasic hand|ing as raw matenal by olher units {eg. Dhchromate waste)
* = IMacardvws waste cannod be reosed o peprocssaed dep. ETP sludpge)
s Hagurdows wasle cannot be rewsed or reprocessed; o be incinerated

(e, Cotlan souked with waste oil}

The toeal quantity ol huzardous waste generated in the LT, is ahout 276671 tons per
anmum. Fondicherry region accounts for 87.8% % of the toral waste followed by Yanam region
acgounting for 1185 % and Karaikal region accounting for0.25 %.

Out of the roial quantity of hazardous wastes, 16946.3 TPA is being re-used as taw
matenal for further production, Abont 10,6317 TPA is of recyelable & reusable quality apd
gbout 92.3 TPA is landfillable, There is no Treatment, Storage & Dizposal facility (TSDF) in
the LLT. The High Powered Committee constinated by the Supreme Court on the issue of
hazardous wastes ag advized Lhat states penerating less than 20,000 TPA of hazardous wastes
mmight tie up with the neighbouning states for disposal.

In view ofthe hmited land resonrees and m view of the comparativaly less quantity of
wasls generated, PPCC is planoing totie uprwith the neighbeuring state of Tamilnadu for dispaosal
of hazardous wastes. Tamilnadu is i the process of sctting up a TSDE. Presenity, the Hueardous
Waste Crencrators arc given authocizations to store the wastes with in their pretnises. A fer
getting approval from the neighbowring stales for using TSDFs establizhoed in their Slates the
acumlated wastes will be sonl o the concemed TSDFs.

TE
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A Far as the pun-hazardous wastes are concerned some of the recvelable wastes like
wpstes from plastic unils are used a3 raw matenals by small-scale units, In some other cascs
there iz no proper disposal (e.g- slag from M3, Ingots iz often dumped in low-1ying areas).

6.4 3. Bio medical waste

Undet the Biomedical Waste Management Rules, 1998 notifled under the EP Act, ] L,
it i3 the responsibility of the gencrartar to dispose of the biomedical waste in 8 safe manner. In
the U.T., Pandicherry region is the main center [or medical services. Thers are f melical
nlleges and around 94 hospitals #nd Clinics.

Rio-medical Waskes have to be treated in accordance with Schedule - L of the Rules.
They need to confotin o the standards preseribed in Schednle V. Wastes have to be segregated
At the sourcs and collected in colour coded bags containers as per Schedule 1T of the Rules
and labelled as per Schedule 117 of (he Rules and transported with lakeling as per Schedule [V
of the Rules.

To eomply with the abave, the primary oplion for treatment/ disprosal of the wastes i
incinerationAandftling {excluding chlorinated plastics). Other major oprioms [ur treatmnent’
disposal of the wasles are Autoclaving / Wicrowating of the wastes. The residue, ash and
chemical wastes used in disinfecting processes can be disposed of in secured landfills, In the
[1.T. PPPC has been declared a5 the Prescribed Authority for issaing authorizations for haspitals
for treatment/storage’disposal of the wastes.

tast of the hospitals have primary treatment facilities like microewAving  autoelaving.
Some hospitals have theit own incineratnrs, Thete arc cight medical institulions Fhospitals are
having incinetators in the LT of Pondicherry . Most of the incinerators are pyrolytic meincralor
with dual chaniber with Hght diesel oil, 1041 feet chimney and ventun scrubber 25 air pollution
control swystent

As per Burean of Indian Standards, {B15). the gquantity of 30lid waste generated can be
between 1 and 2 kg per hed per day. t The waste generated per head in U5 hospitals is 5 igh as

4 or 5 kg'bed).
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Table:8.3 Detadls of Hospitals

Al Calegory Total No. of | Time limit to get | Aulborization
No Iosplals* Authorization issuc staius
1 Abhove 500} 3 (2.3, 1-P) June 2WK) Authonzation
Beuls issued
2 | 200 to 3K Beds | 7 (245, 5-F) e, 200 Author zation
iszued
Fo] o200 Beds | T (5.03 2-P) Dz, 20400 Authanzation
1szued
4 Less than 50 | T3 {465, 27-F) Dag. 20d372 Aothorzation
Heds isswed 26
5 All other oo Amimal D, MIO2 el to isslue
covered in [ispenzary - &
above Vet, Collape - |

* Demils histed in Annexoce-Ty

At present the municipal authorties are collecting and disposing of the bicmedical
wazle, Some hospitals like (V) Government General Hospital, {2) Jawaharlz] Institure of Fost
Groduate Medical Education and Research (JIRMER}, (3) Fondicherry Institute of Medical
Sciences (PIMS), (4) Mahatna Gandhi Medical College and Research Institute { MOMORI,
(2} Arupadai Veedu Medical College ind Hospital (g1l in Pondicherry region), [6) Vinayaga
Missions Medical College and Hospital, Karaika! 8) Government Creneral Hospital, Mahe
have thetr own incinerators for dispasing of the biomedical wastes.

6.5. Impact
The possible inpact are detaited below:

¢35 1. Manicipat solid warte

Linzcicntific disposal of collected municipal solid wasle poses the following prob-
lems:

Bib
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& The towod and other arganic wastes attracl insgcts such as fies, which v Caise
a menace to Lhe nearhy residents. This alze resalis in emission of Dait vdour. The
main reason for vehemenl opposition of the pearhy tesidents for the dispesal of
municipal sulid waste is the prollent of bad odour and Tes. (o the TLT. fand s a
ECHICE [eSRNnse ]

4 Improper disposal of plastics rften leads o Blockages nfsewer pipees ete. leading 1o
unhygisnic condibons.

W

Inaclventant consumptiom of plastics among the solid waste by animals, hevetey af.
fecting them

L
M

lnpraper disposal attracts pigs, which may lead to incidence of diseases tke brain

L]

tevar £1c.
& Leachate from the disposal site may conlaminare ground wateT,

i T = o 5 ot - v
= | il I ¥ i M E il . B o

Plare o f Indiscriminate disposal of municipal solid waste at
Karwvadikuppam, Fondickerry

The major proablem wilh the industial waste is that its improper disposal may ceaudtin
ihe conLaination of zrouod water, It a stody camied o by PPCC on the 1mpact of Aad
Slurry Units on ground water ji is noted that impropec handling of rew materials and
indiscriminate disposal of slluents insome of the Acid Slurry manufactuning unils has resulted

in contamination of grownd waler (pH and Conductivity ave affectad}.

L))
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5. 4. Miarmedical wasge

Tl ing moerator. are notoperated moperly onainleia seffizient residence nae. tesidency
teroperaiure und urbulence, there o8 rvare harin cowsed in 1he Forom of crmissaon of taxic wases
inclading dioxins o case of chlermated plastics). Tproper disposal of disposable sy ringes
ele. resules in illegal revycling. Similarly desposal of sharps withon shredding often causes
injucics W the persons handling the sume, I the biomadical waste i not disipfecied here i<

erssilliy ol spread of infoctinns.

fon Rus e

Gl Proper Managemoent of manicipal solic waste
oitiatives

CVEHPONTINT,

PASIC  Pondicherey Agrg Services & Industrics Corporatien |64 ), 0 Pundicherry State
Umt. s manufacturing compost frmo biodegradable wounicipal solid waste senecaed in the
Pondicherry ciry. Compost is also produced from the press mud genevatad in the Co-eperative

Sugar Mills locatad in Lingareddipalayum, neur Pondicherry.

Flate 6.2 Crmnpost word of Arasur (Pondicherry)

The cormpest s also cnoched by adding additional nutrients. FASTE has 3 unitg (2 in
Pandicherry and 1 in Karaikal) for prodocing cempost of 700003, T. per anauwm.
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Vew dueen sife
PASIC 15 developing new Taciliry near Pundicherry for proper disposal of munieipal
soled waste PASIC alvo has plans o penerate fuel from waste plastss (parbicularly

Palvpropy lene and Polycthvlenc).

1AM a20006 04 .52 B

Plate 8.3 Kolid waste being scgregated for Vermi Composiing

TITRGRo08 o6 .08 pm

iy

Fiate b.4 Vermi Compast stured ai yard
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Wastc Managemenl

The Table below gives details ol concermned Depaniments and their specibic mitiatives

to tackle the problems assouviated with diflerent kines of wastes.

Toble 6.4 Response Marrix

Eulas.

S

Fanchayats in Rural
arcas arc the
implementng
dpencies.

Dept / Palivy lozitution Proprammes / F'unctions
Agency | - = —
PRCC Regulaiory agency Coordinates with = Conduets rgular
loT 158Mng Local inspeciion.
aulhoriratiomnys under | adonm stration o Issue of threclions i
variows Rules Dzpartment industHal units not
dealing with regarding proper complying with the
different kinds of disposal of Rules.
waates auch as mumcipal and
municipal, biomedical waste. | Remarks; - Need 10 increase
hazardaus, bie awareness and dissenminate
medical wasiles etc. the data collecizd
| Local | lmplementation of Municipalities in IMas initiated collection of
Adrn, | Municipal Schid Lrban areas and gepregated municipal wastes
Cwept, Waste Mupagement | Commrns in some Yocations based on

‘Hyderabad Madel™.
Aequisitian ol land tor
disposal of inunicipal wastes
generated i Pondichery
clly.
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CHAPTER-7

LAND DEGRADATION

1.1, Introducthon

The U.T. has limited land area and as such proper usage of the same and minimization
halting of land degradation is very important, Soil degradation invelves 2 number of phyzical,
chemical and biological processes, which may act singly or jointly. 50i] erosion by water due
to storms and soils with poor surface stuctural stability is the most obvious form of land
degradation. The other fotms of degradation scen in cur stale are saliisation, alkalization,
laterization and inundation. Land degradation may be due 10 natural factors like occurrence of
Teunani, flocds «te. and copsequent crosion, tidal actiom leading 1o erasion m coaslal areas. It
may be due to human Eactors like improper disposal of municipal and induserial wastes inadequale
treatment of sewage, industnal waste waters, improper agricultural practices in erms of
excessive usage of water, Fertiliser, pesticides, monno cropping {thereby altering the putrent
balance it Gie s0il), illegal and indiscriminate sand and red earth mining.

7.2. Sectoral inkages

Land is the bastc resource and as such its avajlability is linked to all the sectors either
ditectly or indirectly. Land degradation as such affects mainly agriculiure & groundwater
recharge (thereby affecting wrigation, waler supply £te.)

T.3. Pressures

A3 I Water legping
Excessive irrigation in arcas with poor drainege causes water logging and salinization
afthesoil. [alse affects the optivnum utilization of walsr by bringing more area under imigation.

LA Tmproper explaivation of land resources

The unregulated mining of red earth has resulted in the formation of deep ravines and
loss of topsoil in Kalapet and Kurombapet areas in Pondicherry region. Similarly the illegal
sand mining on the banks of rivers Sankarabarani, Penniar in Pondicherry region may affoct
the ground water recharpe.
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23 1 Mappropriate Iqind-use and cropping pattern

Lncreasing industrializaten and uebanizaton have led o the conversion of agricultvral
land inte non-agricultural one. Often farmaers scll out their lands to indasirialisis, real estute
tlevelopers 4x they fiod indiffealt w camy on agncellure and al=oin view el lugher price they

grlon sale,

- e ultar

i

» “

Mup 2.1 Lind wse poltern — Pondicherry Regron

Excessive use ol agricoHural npuoes such os Techilisers and posticides, {refer Table 4.2
Al 48 nay lead Lo Tl on-sale impacts reducion of productrvaty b ancd of [-sie impaces

{eatroplucation i suetace water Docies, confannnation of groundw e,
The livestock exerts grazing pressure on land for beth prazing and fodder producteon.
The telal lvestock popalulion bas macginally weressed during the past foar deeades in

the LLT. One posarble reason for nol inaking grealer strides in Ues regard iy be lack of

anlecuade prasing Lands. The derails of Bvesrock are given below:



State of Erdroament Regod - 2005 - LT of Pond cheary

Land Degradaticn

Tuble 7. T Livestock Census (19975}

SLNo. | liems Pondicherry | Karalkal | Mabe | Yanam | Total
] Cattle 53308 L3180 £31 | 30 72760
2 Bulialoes 1704 1 3K - 56 4042
3 Sheep 1430 352 = 45 1923
] Croats 22118 | 17584 S| 27T | 44D 40719
5 Hotzcs T & - [ L
f Drentkeys 13 5 - = 15
7 Figs A5 348 | - 10 1256
8 Rabbits 573 77 = |4 654
4 Do | 10887 1821 362 | 88 13218
10 Total Livestock | 91185 ST 1470 | 1876 134684
1L | Fewls 75750 36131 1858 | 2640 116379
12 Ducks 3112 443 | 5 5d ETET
13 {Hher Poultry 553 633 | 12 11 1281
14 Tolal Poultey | 79445 37271 I 1875 | 2685 12127
Table 7.2 Livestock Censuxf 2003)
SLNo [tems | Pondicherry | Karaikal | Mahe | Yaoam | Total
| Catlle 53831 21065 Lk 299 TE005
2| Buffaloes 1533 893 I 1438 IRET
3 | Sheep 2214 218 - 157 258Y
4 | Gaats 24207 22690 | 136 506 47530
5 Horses 51 24 L G| B0
& Donkays 17 I - - ih
T | Pius 579 245, - 54 | 831 |
i REabbits 1324 | 65 14 - 1703
g ':Dngs 19836 | 3137 429 161 22563
10 e 15562 48643 1181 | 2919 | 15830%
Livestack
11 | Tonal Poulicy 201668 23544 | 4370 | TEEY | 244476

&7
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T.4. State

Agmivulure accounts for S102%, of tolal land arca and the garea put W oon-agricu|nerad
use gecounts for 31.46% of the total area. The net eullivated area has declimed from 32206
hectares in the year 1976-77 to around 21 5770 hectares m 200203, The Table below gives the
land use pattem i the T1T,

Tahle 7.3 Nine fold classification af land

SlNa | Drescription 190021 | 2000-01 | 200102
Toral gébgraphic.al ares aecording to village a7 f42 48,842 45,842
papers

1 ] Fargsis = 5, 0
T3 [ Tand put o non-agricaltoral Use 15,369 15498 | 15861
3 | Barren & unculmarable land 114 113 s
4 Petrnonent pastures & ather grazing 1% l& 18
lands I
5 Land under miscellaneous tree crops | B2 H| T '
& groves not meluded m the net area
Ii.:}‘l?rn = R ——
& Culmrahie waste 3,523 ERIELY 4,263
7| thher falloar lands 3,501 14024 2513
E Cutrent tallaw 1 247 G50} 1,373
O Met area siwo 24,432 24,325 234888
[l [ Arassown mare tThan once 17,265 18,248 14,906 |
[m | Total ctopped area 42 347} 43277 1E 592

Spurce: Lrectorate of Econammics & Statistice, Pondichemy
[retailz of extent of land degradation are notavajlahle.

1.5. Impacis
231, Impact af improper disposal of wastes

Improper disposal of municipal and indusirial wastes apart fiom polluting water resources
has depraded land as well. Improper handling and storage of raw matetials, and finsl products
and discharge of untrealed or rnproperly treated effluents degrade the land. It is very difficult
to reclaim lands contamminated with heavy metals. Techmologically and economically it is a
difficult aption. 1t will Bave an immeversible impact. Even cultivation in such lands is dangerous

as some of the planis tend to accumulate these hoavy mctals and when they are consumed will
have adverse eFfect on heal(h

.13
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L2, Impact ef mpreper agvicultural practices
The main impacts will be decline m agoculral productivity over a pericdl of time,
contamination of so1] and water resources in cases of excessive fentiliser and pesticides appli-

cations, entrophication, contunination of food products, bie-magnitication ete,

7.5.3. fmpact of unregulated red carth 7 sand mining
It will affeet groundwatet recharge. 1t will lead to erosion of valuable top soil and may
cause floods. It may also eanse landslides.

Ly 4. Impacy of natwrad factors
Coastal erosion due o tidal action and sonic times duc o occurrences of natural disas-
ters like isunatm, earthquakes etc. endanper the lives and livelihoods of peaple living near the
coastal areas. In densely populated coastal areas the inpact will be more.

Due 1 Tzunami that occurred im December 2004, around 110 hectares of agnculiural
land in Pondicherry mewion and 1000 hectares of agricultwral land in Karaikal vegion have been
affected. Reclamation is o difTicull task, The TDS inrhe shallow water Table also has mceeased,

7.6. Response
The Agriculture Depariment is promoting sdoption of diversified cropping patiern, use

of organic manures, adaption of IPM (lotewraiged Pest Managerment) ete. It 1s also protnotng
usc of bio-fertiliscrs and bic-pesticides,

The Guvernmenl and the NO0s are tryiog o reclaim he sahoty-alTected oreas (dus 1o
Lsunari).

Coasial erosion

{Crastal erosion i 2 senous problem. In some areas in Pondicherry town, the problem
15 severe, Both natural and human factors contribute to eresion. The coastal zandy soils tn
Pondicherry and Karaikal regions are subject e wind erosion and are uppeodostive, The TLT.
administration has constructed wall with stone boulders to protect the land area especially

habttations itom the mapact of erosion,
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Tuble 7.4 Respenye Matrix

Dept.’ Fulive - .
vlicy/Siruteay lostitulivos Curreol pruojecis
Agency |
Dept. of I'eomation of use of + PASIC iz marketing | Reclamation of '
Apriculture | organie mantce, bo- Lompost Salimiey aflacred
tertilizers, mo-peaticides. b Uzhavar-Udaviya- arear.
Thrust an diversified pame (Farmers Help
aericuliure. Centeeg) have been
sal up to facilitale
informalion
diszctninalion, )
Forost Fromation of aiTorestation = Restocation and
Dam PO ECLMITI ES Eehabalitalion
& Shelter belt
developrnent 1o
the coastal
Areils
Hiate Land Eegulation nf conwversmn o —
use= Foard nl agriculteral  land  for
non-axeculiural  porposes
o areac nol covered under
the Magtar Flans.
Town & Fegulates the usage of kaster Plan roview
Codniry land o areas covercd 15 1M progress. |
Planning/ | under Mazier plans. which
Plannine art  reviewed  ewvery 5
Aunthoritigs | years, :
Rovenue Fegulation of sand rmining | Obtains views of PWH
Depl ¢! red eanth mining. regarding e possible
_ impit.
Local Collection and disposal of | Municipalies i uchen | Land  has  been |
Adminisita  mouonicipal zolid waxie. areas  and  commang | acguired  n the
fon Depl panchavars o rural | ootskins af
areas arc the | Pondicherry  1own
iTnplementmg agencies. | for  develnping &
model salid waste
managenent
- | - Facaluy
FrCL Rogulates despasal of all Interacts  wijth  Loeal
lypres uf wastes- Adminairation and
munigipal, ndusteial, Health Lepartments for
biemedical etc. unplementing
| mumcipel solid  wasie
and  biomedical waste
\ Rules. |
Pondicherr | mplements CR7 | Interacts with repional [
¥ Cuddlal regulations theteby | plannmg authorities for |
Zone rejulating  developmental | vegulating developmen: I
Manageme | a¢nvites in the coastal | in CRE7.
[ areas falling within CR7
Aulhurity | |
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CHAPTER -3

NATUBRAL RESOURCES
{Forests & Biodivetsity)

8.1, Introduction

The UT. dlozsn’t have any major mineral resonrces, Around 2.6 mi. tenes of Cement
grade limestone has been proven in Pondicherry region. Tgmite deposits have heen recorded
rear Bahour, Aranganer and Kanniakoil. 230 MT of graphite has been estivnated in Pondicherry
region. Rare mineral resources like limenite ar: found to oceur in the form of alluvial deposits
i the coastal area of Karaikal. (Souree: Mincrals of India, NBT Publication 1994 Edition?.

Forestz play a vital role in anation’s development. Forests act as carbon cyeles, halpin
nuirent cycles, soil formation, precipitation. Forests provice livelihood to many indigenous
people. Forests are reserves af biodiversity.

8.2. Pressures on Foreils

% Dciorestation due to unregulated and unsustainahle exploitation of forests.
% Diversion of forest lands for non forest usages.
3.2 1. Pressures or Brodiversity
< Monogulturs cultivation of hybrids disregarding native varieties,
% Excessive useof pesticides, fertilizers which have adverse effects on biodiversity,
< Introduction of exotic species.
% Discharge of untreated sewage end industrial effluents therchy affecting many
ilora and fauna.
3.3, Siate
Thete is no appreciable forest cover in the ULT. The anly existing patch of forest in
Pondicherty is the vepetation available in Swadeshi Cotton Mills Campus, a sizable pottion of
which was cleared for the construction of District Court building.

Mangrove vegetation is seen to some extent in the estaries and along the sides of
Aryankuppam niver (in Pondicherry region), Gouthami viver near {zuircmpeta {in Yanam region).

Some of the iImpartant mangrove species in Pondicherry nre Rhizophora apiculata, Rhizophora
mucronala, Avicennia marina, Bruguiers cvlindrics, Bruguiera pymnorthiza {Rhizophoracene),
Acanthus ebracteoms, Acunthus illicifolivs (Acanthaceac) cte.

£



Plate 1. True mangroves of Pondicherry.

Rkizophora macromate
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£xeta af Erwiranimerd Raparl - 2205« L T.af Pardicharry Malural Resources {Foiests & Biodiversity)

[wo tanks of Cnsteri and Bahour are home for @ number of migratory birds. Some of
(he migratory birds visiting the wetlands at Pondicheny arc liltle Greebes, Great Cormorant,
Pelican, Grey heron, Egrets, Indian Pond herow, while stork s, painted storks, white spoenlills,
Black headed Wbises, Tufted Ducky, common coots, Jacinas, Whiskered Terns cic,

Fxhanstive cata on the Horal and Faunal diversity interms of number of speeies, gencra
and familv is notaveilable. An effort was made by the Pondicherry University to document,
the biodiversity in the LU,T. in its document entitled *Biouiversity Strategy & Action Flan® for
the U.T, The details ot endangered flora and fauna arc given below:

£.3.1, Endangered / Threatened Fauna

Wildlife population in Pondichermy ¢omprises of small mammals, birds, repitlcs and
fishes. A large number ol birds are sighted in the botanical garden and the two large water
bodies namely, Ossudu and Bahour tanks. Similarly, the backwaters of Karaikal ulgi aeract a
aumber of migratory aquatic birds including Ducks, pTeals, Pochards etc. The wild animals
recurded in the U.T, are Jackal, Black Napped Hare, Romet bMacague, Jungle Cat, Civel Cat,
Mongoose, Manitor Lizard, Olive Ridley Turtle and Leather Backed Turtle, Among these, the

Olive Ridiey Turtle and Lesther Racked Turile have been declared as codangered.

Tuble 8.1 Endungered and threatencd plawi species

ShMNe. | Plant Name Lucation
=——1 | Demis ovalifolia Pondicherry )
3 | Santalum album Fowranankuppanm '
! Sedaraper .
3 hlalotos philppensis Pondicherry
4 | Atlantia mansirhylla Pondicherry B
5 | Pamburus til=3ic11sls Fanedicherry
6 | {ilyvcesmis pentaphylla | Pondicherty
| 7| Lepisunthus tetraphylia Fondicherty
R [ijoswpyros ebaoim | Poudicherry
o Amorphophalos sylvaticns K avasur prove
1o Crloresd superha Fondicherry
__ 11 Gyvmnemna sy lvesms Foodichery
12 | Cralevs religiesa Kizlur erove
13 Ralvadots peraica | Kirhur grove
14 Combrutorm vyvalifolium 'ondizhemry
13 Lremis scandens Pondichermy
16 | Doz ovalifchia FPondichey

93




State of Emironmerd Repart - 200% - ULT, i Pandicherry Maturad Resources (Forests & Biodiversity)

8.4. Impact

The mangrewe ecosyslem plays a vital role th coastal economy by way of providing
natural spavening and nuesing ground for many important fish and shellfish varicties. They alao
heelp in reducing the wupact of naturl disasters in cnastal area. [ has been reported 1hat
nangroves moderated locally the impuet of wunami that ocenrred on December 26, 2004,
Since the [T, doesn’t have much forest cover the question of impact of deforcstation may not

arise,

The loss of hindiversity in view of industrial pollution ete. may have scrous
consequences in the long ron.

8.5, Response
8.5.1, Sacred groves Role in conservation

Sacred Ciroves locally known as "Kovtl Kadupal', "Ayyappan Kave’ represent small
palches of forest lett untouched by the local communitics because ol their faith and tradition
Ihet the arca 1s sacred and the vegetation and animals inhabiting the same ghould not be destroyed.
They are repositories of medicinal plants and [ocal tlora and often they harbour local fauna as
well. These sacred groves are often dedicated w Jocal spirits or deities and as such the peaple
attach some sanctity o thern. Religious practioes and cultural traditions have been spun around
them to detet prople from exploiting the biodiversity conlained within them. This ancicnt
Indian gonsereation tradition has played a vital role in conserving small pieces of lorest cover,
which olten consists of endangered flora. These groves are often found in forestlands,

Community lands, wmple lands and sometimes in private lands,

However dus tu scarcity of land, change in outlonk efe. thesc aress are under pressure

of cxnnciion.

Around 123 patches of saered groves varving in size from (4.2 to 5.0 ha in around the
temples have been identified in the T).T. of Pandicherry.

Some of the important sacred wroves are at Mangalam, Poomankuppam, Thitukkanur,
Madagadipe, [awspet, Mettupalayam, Abhisekapakkain, Keuzhor, Karasur {all in
Pondicherry Region, “hembara and Pandaldeal (i Mahe Repion)

Bd



Plate 8.2 Racred grover species

Salacia oblonpa

B

Pondakkal Sacved Uirormve
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Tabie 8. Response matrix:
Dept! Apeney Foliey/Programme
Agniculture Department Promoton of ofertilisers, [FM, minwater
harvesting.
&
State Ground Water Authority Beguiation of exploitation of ground waler

Dept, of Forests & Wildlifs Social forestny schemes (shelter helts in the
coastal areas)

Conservation ol mangmves,

Prehibibon of hunting of birds and other wild

| anirmals.
Public Works Depariment Tank Rechabiliration Programme
PPCC Guideiines for minwater harverting raising green

cover in induswries. Insisting dezalipstion in caze
of large indusries,




CHAFTER -4

SUMMARY OF THE REFORT

9.1. Summarization

In the chapters 4 to 9 different enviroumental issues have been discussed with rel-
evance to different departmenis and geowraphical areas, To have an intcgraled approach itis

necessany ko summerize the same from the perspective of the concerned seclor / govemnent

departmeni.

The development of a particular sector may impact the development of others apart
from impacting the eoviremoental issues, Sinulaly differont sectors may impact a particu]ar

envirotmental izzne, The relationship is ‘ome 1o many " and *many Lo many”,
For instances growlh of sectors like ‘industry . “wiban development’, ‘enegy”, “agnculture,

gte, may contribute to the environmental issue of water pollation”. They may also contribute

i¢ *air pollution’, “sulid waste management” and so on. The relationship is therefore complex.,

ar
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CHAPTER-10

STATE OF ENVIRONMENT REPORT PROJECT PROCESS
AND PROCTEDINGS

First Interaction Mecting wilh officials of Gavt, of Fondicherry took place on
1 -03-HH)3 with a team of 13 officials headed by M. Marendra Kumar 1A%, Soorctary W
Govt. of Pondicherry, Industrizs, Commerce, Science, Tewhnology and Environment {atiendance
sheelis enclosed), During the meeting follvwing were ex plained by Admimistrative sta ff Colleps
of India { ASCT) consultants.

l. Backaround information to Minisiry of Environment & Forests (MoEF}
imittatives about SoER (State of Envirunment Report Froject} and its objec-
Lives,
2. Process of witing SoER viz.
® Pomaton of Stecring committee in the Union Territory of Pondic herry,
* Selection of State Host Instinstions (SHIs)
s FReloot 3HIs
® Role of NHI {Mational Host Institulions).
e Stake Holder workshop
»  Budget Availability from Ministry of Environment & Forests
The Sacond mestmg for Sensitization workshop under this pryect was organized on
U4-06D2003 n cunference hall of Pondicherry Sceretariat (o sensitize and build awarcncss
on roles und responsibilitics of vagous Nodz CHiicers, Besource Mersons cte. a2 well as for
completion of this task of writing SoFR efficiently, Various departmental heads, representatives
of NGOs altended the workshop (lis! enclosed). The workshiop hod good participation across
departments, which jnchucled Agriculmire Dicpartment, Animal Hushandry Depattment, District
Rural Development Agency, Local Administration Department, [ Lealth Drepariment, Puhlic
works Departrnent ote. The workshop was inauguraced by the Member Secrctary PPCC (Schedule
of the activities enclosed}. Given the importance of documenting the cnvironmental profile
atid the trends in the stams of Environment in Fondicherry, PPCE bad initated (he task of
prepaning the Stale of Environmeent Reyport o conple of years age, which had resulted in bringing
oll 3 document in 2002. This reveals the commitment of the Droanisation in undertaking an

assignment of this imporance.
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During the mecting, issues like Data collection and Sele ction of rcsource persons werg
discussed. Sectoral and { rass Sectoral problems were also discussed and privritized. [ateron
Specific formats fov data soliection prepared by experts of ASCE were given 1o Muodal Officers
o Pondicherry for collection of relevant data.

A comprehensive four davs advanced training programime For resoures persons wis
orgainized at ASCE Hydersbad [Tom Tecember [1-15-2H)3. Twen persons artended (Tir K.
Sagaya Allred and Lr. M.M. Sheik Dawood) the pregramme from Pondicherry. A fier this A5
followed-up continuously for complelion of the report. bul it was delayed inordinately due to
change of Mermber Secretarivs {Hewd of $H1) three times. Finally  Mr. LT, Rudra Goud the
prescitt Member Secretary arranged to complete the draft report by the end of June 2003, A
stakeholder workshoep was organized on July 12, 2004 in Pendicherry whers thirty-four
participants from various organizations participated very actively (list cnclosed), Anmber of
supgestions were made and additional data was also proposed and the same was incorperaled
in the Lioal deaft report. Apart From this a group exercise was curried out (Participanis were
broken into six geoups) and the individwals deliberated o priovitize lhe Eovironmental 15sucs
of the Univn Territary. Al the six groups deliberated among themselves amd the result of the
pxercise is slso enclosed here-with ad the eod of the report. The final draft reporl hus been
aane through by ASCI and given hack tn M. Budra Goud with necessary suggestions o be
incorpotated before printing,
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[

S Wk

K.
4.

FROCESSSTEPSFORSTATE OF ENVIRONMENT REPORT PROJELCT

. Finaltzurion of Stare Flost [nstitution & Wodal Persons

. Small Infrasiruchore Requicsment for SH1- Tmnal Yisit by NHI te cach SHI

Release of funding by NHL to e tune of rupces seventy five thonsands lor Bacilities
upgradation i ST

Sensitization workshop n cach state headquarters by NHIL
Selection of resource Persons by SHI for training them In SoE preparation by NHI
Release of fundma from MOEF of SHI:

Arriving at secioral as well a5 cross-zectoral environmental prionties for sach state-1o

piveihe customized and focused attention in SoE.
Wetting the prientics by Stecnng Commitice for SoE headed by Chief Secretary.

Training of Resource Persons by NHI

10, [rata collection by SHI under the guidance of WHIL and in the formals provided by WHIL

11. Drna compalation and prelimonsry Analysis by SHL

12_Submission of preliminary Analysis o Steening Committee for Inputs and Suggestions.,

13 Preparation of dafl SoE Reporr

14 W eivang sugge stions for improvements mothe drall SoT Repod

15 Incorpen: ation of the suggestions by resource persons! 5111 and finalization of the report

16_5takeholder Conzubtation Wotkzhops io ditferent regions of the siate

YT Presentalion to Slcenng Commiitee and its approval s well a5 incomporation of its

sugpestions for tmalizing the SoE Report.

18, lncorporation of the sugeestions by resource persons/SHI, finalization and printing of

the roport.

CSR =D
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CONCLUSIONS AND RECOMMENDATIONS

The state of envirenment repott shows that the cnvironmental profile of the region on
air, waler, and land resources is relatively better compared o the stress that 15 being contnbuled
by waste (munic gal, mdusinal and o-medical} and on the limited forest and bo-diversity
rexnurces of the region. Inadequate nfrastiociure for eollection and disposal of sewiaee in
urban and rural atcas conimbutes significantly to the water borne dizeases in the state. Most of
the environmental 15sucs such as agricultural ran ofT, in door air pallutien ete ., could noc be
addressed adequately due to linitations of data availabalihy as well as the gap inthe knowladpe
thal exists, Even the existing mformanion from vanous sectoral departments is difficult oo
obtain beeause of lack of appropnate documentation and retrieval methodds adoprad by these
agencics. Formats will be given to the concerned deprartients e collection of data reguired

for better cuvironmental managenent and the present data gaps will be plugered in fulure,
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Glossary and Notes

Acid rain

Sulphur dioxide and nitrogen uxides, which are produced from the buming of fossil
fuels, such as coal, natwral gas, and oil, and from certain kinds of many {acturing, combine with
water vapour in the airto form acids {sulphuric and nimic acids), which cvenfially return ta the
ground az acid ram,

Carbon dioxide, produced from the buming of fossil fusls mecluding gasoline, is the
leading causc of the greenhouse effect, 4 phenomenon considered o be responsible for fising
elobal temperatures.

Aguifer

The underground layer of water-soaked sand snd rock that acts as water source Far a

well; described as mtesian (confined ) or water Takle funconfi fesl ),
D& COy

The concentrarion of organic matter is measured by the BOD (Biochemical Orsygen
Demand} and COD (Chemical Oxygen Demand? values.

BOD indizates the amount of oxygen vsed over a padicular penivd (usually 3 duys) by
mictnoTEanisns 13 they decompose the organic matter in sewy poiwaste waler, Thusitindicates
the quanlity of odegradable organic maner Present in wiste waler. Waste water with high
BOD iF discharged without any treatment would reduce the DO (Thissolved Oxygen) of the
tecipicnt waret body ¢ sail and there by affects the aguatic Iife fotns / micto flor.

COD g the amount of oxygen {mel) reguired to oxidize both organic and oxidizable
inorganic matter, The vaive 3 COD is always highet than that of BOD becavse many nrganic
sulwtances cun be vaidized chemically but the same cannot be oxidized b] ologically.

Commonly, BOD is used 1o west the strengath of untreated and treated municipal and

hiodegradalde imdusuial wastewaters, COD is used (o tost the strength of wastcwater that is

¢ither not biodegradable o containg corpounds that inhibit activilics of m ICTODEANISmS,
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Bio-degradatisn

Breakdown of synthetic or natural organic substances tnto simpler subslances like Ca,
water otc by way of oxidation iy microorganizms (like bacteria and fungi) present in the soil
A waler,

Bicdiversily

It reters to the variety and the vaniability simony living organizms, These molude diversity
within specics, bebwean spovics, coosystens sis.,

Biofertilizers

Microorganisms tike ¢ertain bacteria that increase the amount of nutdents available to
plants,

Biomagnii:cation

Certain chemicals <o not dissolve easily in water, but they dissolve gasily in many fats
and oilz. They are not degrided in Living tissucs and therefore they tend to accumulate in the
living tissues and circulate upwurds in the food chains. They enter plant fssues through air,
water and soil. Animals eat these plants, and the small amount of these chemicals from each
plant adds vo to higher concentiations in he tissue of (he anionals. These snimale are in fum
eaten by ather aniizals, in which these chemicals concentrate further. The concentrations rcach
higher levals i organisms lugher in the food chain and this ocess is called biomagnification.
L.z DDT, a pesticide.

Bilopesticides

Microsrganisms 1hat are naturally AftagonIstic towyrds certain pathogens or pests and
that can be used 1o pratect crops.
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Coliform bacteria - Won-Pathogenic bacteria found in fecal matter

Chpe W adelition of sewase and wastes. BOD values increase. The number of ricrabes
such w5 Escherchia coli (a coliform bacterivin} also inereases tremendously and these also
consume tost of the dissolved oxygen, Thersfore a count of Coliform bacteria gives the
extent o pollution. The number or cauntof ¢oliferm bactena is expressed as the bost Probablc
umber { MEN) £ 100 ml, The presence of goliform bacicria in warer beyond certain linils

indicates 1hat the water is inlectecd with pathogenic organisms,
Dioxing

Divxing are a group of chemicals that contain chlonine, catbon, moygen, and hiydrozen.
Ihoxins are undesitable byprodusts formed during chemical processes that involve chlorine
and compounds compased of hydrogen and cavbon. Dhoxins form when chlorine gas is used 1o
Ieach paper, dunng the production of chlatine-containing compounds such as pesticides and
antiseptizs, and when substanves (hat contain chlodne like PYC {Pely Viny! Chlonde) are

burnl. Dioxins are very stable and they do not easily breal dossn into other ¢om prnds.

Dissolved Oxygen(DO)
It iz a measure of die cxyamm dissolvesd in water expressed i milligrams per liter (mgd).

Dizssclved Salts

Chemical substinces either organic or inurgame that are dissolved m a waste sicam

and conatrate the residue v heon a sample is evaporated o drmess.

Eifflucnt

The Tliquid waste generied during manufacturng precess by the industrics,

Electric Conductivity

It indicates the availability ol iree ow cations (zine, mereury, lead, chromium cte.) 1n
veater. In other words it indicates contamination through inorganie chemicals. Tuis expressed

in micro mhos oo
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Estuary
Regions of interaction benwest nvers and near shore sca waters, where tidal action and

river flow crcate a mixing of freshwater and saltwatcer.

Eutrophication
Excessive fertilizers and ofher nuttients uscd to promate plant orosth may evenmoally

contaminate watcr. At fivst, these hutnents éncourage the rapid growth of plants and algas in
wiater. However, when the plant matter and algae die and settle ondernaater, microctganizims
decompose them. In the process of decomposition, these micToorganisms consume oxygen
that is dissolved in the vater. Onoyzen levels in the water may drop to very low lovels so that
oxygea-dependent animals in the water, such as fish, die. This is called eutrophication.

Greenhouse effect
It greenhonse {a glass hovsc}where plants are grevsn under controlied conditions, the

glass allows the incoming solar radiations without any restriction, bt restricts the cutward

movement therebyy trapping the radiations inside the chambet. This tesults in rise in temperature.

Similarly in atmosphers cerain gascs like Carbon dioxide, Nittous Oxide, Water vapour
¢te.. which exhibit the same properly ss that of'a glass house prevent the rsllected / reradiated
radiaions 1o escape fmio space. This results in increase in lemperature. This increase in
cencentration of these gases known as green honse gases rosults in increasing temperature on
the surface of the earth which may have serious conzequences. This s known as the Green
Howse Flfect.

Hazardous wasles

Hazardous wastes are chemical wastes that are toxic (poisonous), reacrive {capalle of
producing eaplosive of toxic gases), comosive (capable of cortoding stecl cte.), or igni Talde
{tlammable). If improperly freated or stored, harardous wastes can pollute water and soil and

cann cause dﬂt’l‘lﬂgﬂ.
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Inorganic and organic materials

Inorganic wastcs ate chemical subsiances of mineral origin, which arc cnly slightly
affected by the action of microorganisms £.g., sand, salt, ron, calcium, and other mincral
tnatenials. Organic wastes are chemical substances usually of animal or plant origin, Organic
Wwaste geferally can be consumed by bacteria and other zmall OEEAnismE,

1M

Integrated Pest Mamagement 15 un coo- friendly approach aimed at minimizin zlhz use
ol chemical pesticides by employing available alternative methods of pest control like eoltral,
mechanical and biologieal methodts,

Land — il
Proper disposal of harardous sludge or solid wastes 1o protected trenches in order ko

minemize or prevent the possible harmis from such hazardous sludge ursolid wastes. Thix also
enables anaernbic (in the absence of air) ireatment.

Leachaie

The water (run-off} cottaining soluble components from solid wastes s,

Monitoring
Te measure quantitatively or qualitatively the leve] of a substanes overa peniod of time,

Mangroves

M atyrroves are woudy trees or shribs that grow in coastal habitats in waterlogged saline
soils. Mangrove plants oecupy shallow water and inter tidal zomes in tropical and subtropical
coastal regrions.

Organic Nitrogen

Nitrogen combined in crganic molecules such as proteing, smines, and anine acids,
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Oxidatinn Pond

Arihcinl lake ar Pood o which wastcwater or effluent is stiored for a pedod of Gme o
ax l permil oxidaton of wastes before Jischarge.

Ozove laver

A layer in upper atmosphere {(alout 30-50 Km sbove carth surface) which contains
Ozame {O-tn-atomic form of oxyeen i.e 0 o4 #nd which filters the harmful Ultra violet {LV)
radiations entering the earth’s atmasphere,

FParticulates

Farticulates include substances that may cxist as selid ar liquid 2t pormal toraperature
and pressute. They can settle down or remiain suspended in air dapending upoen sice/diameter
wnd meterological conditions.

pH

The pH analysis 15 4 measure of the coneentration of hydrogen joos of a wastewater
zample. Il indicates the acidily oralkalinity of the waler /soil. pH is expressed ss a munber in
the scale of 1 to 14, Value 7 indicates nevteality and value less than 7 indicates acidity and
value bigher than ¥ incheaies alkalininy:

Potable Water

Walcr that does not contain objectionable pollutants, contaminants, mincrals, or
infective agents and is considered sacisfactory for drinking.

Renewable resources

Resourees that can be replaced or replenished, either by the nanteal procesges o by
hunnzn action. Adr, water, and fiorests arc often considered to be example of renewable resources,
Minerals and fossil fuels are examples of non-renewable resources.

Reverse Osmosis

Reverse Oamosis is a technique [or puri fication of liquid with hi gh solid hke brackish
Walel! Or seawater by passing water throtgh a semi-penmeable membrane under pressure o
filter dissolved solids and pollutants from the water. ' he water diffqses through the membrane
and the dissolved salts remmain behind on the surface of the membrane,
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RuncfT

REain water manning dersn slopees rather than percolating the groundssoil. Deforestation,
lack of vegetation cover will inerease runodl,

Sewage
The used water and water-carmed solids {rom homes that flow in sewers to a wastewa-

ter treatment plant. The preferred term 18 wastewater,

Bhelter halts
They refer W rows of trees planted to act 25 a wind bander ete.,

SPM
SPM in awr gencrally s a complex (air bome panticlcs, low vapour pressure ligud
droplatz} and too small insize. Tois usually range from (3.1 trucron to 100 icron size, which
remains in the atmosphers for significant period of ime, SPM caused by processes such as
meornplete combustion of solid, liquid and gascous fucls, waste from metallurgical, chemical
refining operiion, incineration ete,

Total sclids

Tetal solicls are the residue keft on evaporation at 130 °C. Total Solids have two fruc-
tions, the dissolved solids (TDE) 2nd the suspended solids {TSS). Thus, Total solids= TDS+TSS,

Turbldity
The amaonnt of suspended matter in wastewnter, oblained by measuring its light scarter-
g ability.

Water guality
The quality of water vanes greatly dopending upon the sources. Surface waters penerally
contain larger quaniites of lurbidily and bacteria than proundwater, but groupdwater contains
higher concentrations of dissolved chemicals. Seawater containg high concentrations of
diszolved ¢hegucals and some microscopic organiams as well. Water quality standards set the
concentration levels of chemical compounds and bacteria that can be gafely allowed in the
treaterd water.

Zero discharge

Zeto discharge ce.ans it wor wastes ace discharged te., Waslewater is recyeled and as

such oo effluent is dischoged cobo the land. Solid waste iz however disposed of,
e g
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APCE
BT,
BIS
BODr
CETP
Cre
CGWEB

COD
{PCn
CRZ
D3

DPSIER,
DETE
EF Act
ETF
GHGs
Ma
HCTFC
(s
[AL)
DD
TPM
1%

KW
K'Wh

ABBREEYIATIONS

Arr Pollution Condra] Systom

Belorw Ground Level

Gureau of Indian Standands
Biological Oxyzen Deman:d
Common Effluent Treatment Plant
Chlara Fluoro Carbons

Zentral Ground Waler Board
Chlonne

Compressad Matura] Gaz

Carbon Monoxide

Chemical Uiyeen Damand

Centra] Pollution Contre] Roard
Coastal Regulation Zone

Diesel Generator

Lnszolved Onygen

Lmiving Force — Pressure « State — fmpact - Response
Department of Science, Technology & Frviromnent
Etvviranment {I'eotection) Acl, 19845,
Ellluenl Treatnaent Plant

Oreen Howse Guses

Hectare

Hydro Chloee Fluore Carbons
Rxidra carbons

Indaar Air Qualie

Indian Meteorological Department
Inlegrated Pest Management

Imtlian standard

Kiler "W ury

Kilo watl per hour
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L .;.u - Lintar Maximum

L min - Linear Mindimum

Lo - Lingar cqwvalen

pril - Liteas pet capita per day

] - Lacpe Secale lidustries

L.TI. - Low Tide Line

MK - Mild Steel

MLD . Millon Liters per Dhay

MMES - Biniscy of Non conveniional Enerpy Resonnees

Wl - hinisley vl BEnvicoommentl & Foresis

MSI - Mediom Scale ndostres

MW - hiega Waon

MAMP - Mational Air Quality Momitonng Progratnme

M - Mon Governmental Organisations

MORI - Maliunal Geophysical Eescarch Instiluis

MH; - Ammomia

NID - Mational Institute of Qoeznogtaphy

3[4, - Milrogen Chxids

Ny - Hitrogen Dioxide

NOC - Ba Obnecion Cerlificates

WWTE - Mational Water quality Moniloring Programme

OECT - Oirganuization for Economic Cooperation and Development

BEAH - Foly Aromatic Hydrocarbens

PASIC - Pondicherry Apro Servics & Industnics Componation Lid

PCZIMA g [endicherry Coastal Zone Menagement Authority

FIFDIC - Pomdichermy Industrial Promotion Development and
[ovestment Corporation Lid.

EM 10 - Particulare Matler with a diameter of less dian 10 microns

FM 2.5 - Particulate Mattes with a diameter of less than 2.3 microns
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Abbrevialions

FPCC

ppm

Pp!
WD

RH
EO
SEZ
Sth
SFM

9PV
551

T
TDS

TPA

TSDF

T53
uT

VCROC

Pondicherry Pollatien Contrel Commitce
Pans per mmllion

Parls per tnllion
Publie Works Tiapartment

Relative Humidity
Reoverse Osmasis

Special Economic fone.
Sulphur di Crxdo
Suspemded Particalate Mabet

Solar Pholo Veltaic
Sinall Scale Indysircs

Transmiszion [hstance
Total Dissalved Solids

Tonnes Per Annom

Trearment Starage and Disposal Faciliry

Tuela]l Suspended Solids
Unien Termtory

Yectar Cunu‘c‘rl Reosearch Centre

World Resourpe Institute
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ANNEXURE -1
Reporis / Studies /! Referchess

'wratistical [Tand Buok® {2003 & 2004} Direclorate ol Satislics and Loonotn-
ics, Popdicherry -

4 ssessment of Poliution in Pondicherry with an Action Plan® {159% ),
Pondicherry Pollution Contrel Crmnitice -

‘Qtate of Environment Report for Pondichenry” (20N}, Pondicherry Pollution
Contral Commities.

‘Compendium of Environment Statistics’ (2003), Ministey of Statistics ancl
programme implemnentation, Ceorernment of India

‘Zaning Atlas for Pondicherry and Yanam', (2002), Prepared by the Departmenl
of Town and Country Flanning, Pondicherry for PPCC.

“Industrial Master Plan® { 1997}, Dopartment of [ndustnes, Pondichenry.
‘Minerals of India’ [ 1994}, An NBT Publication.

‘Biodiversity Strategy and Action Plan of Pundicherry” (20H34), Deept. of Life
Seiences, Pondicherry Universily.

‘Flora of Sacred Groves of Pondicherry region — Pictorial Guide’, (20051 Dr.
P. Dievaraj, Deputy Conservator of Forests ¢1 al.

“Sinly on the diversity and management of Fondicherry Mangroves' {2003-2004)
K R Saravanan, Research Scholar, Salim Ali School of Ecology snd Environ-
mental Seicnees. Pondichernry Univemsiy, Pondicherry -

'Rapid carrying capacity Assessment of bL.3.Ingots, Ferra alloys, Chlorates &
Caleium Carbide units in Pondichorry, Karaikal & Yanam regions’, (2002},
Prepared by Centre for Environmental shdizs, Anna Liniversity,

Chennai for the Industries department. Pondicherry.
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12.

1.1,

id.

13.

"Ambient Aar CQuality Status & Statistics’, (1994 & 1997), Central Pullution
Contrel Board, Delhi -

“Waler Quality Stams & Statistics” (1996 & 1997}, Central Pollution Control
Eonard, Delhi.

“Water Resources and their Management Pondicheny region’ {1999}, Depart-
ment of Apmeulburc.

“Background Mote in connection with stedy visit of the Departmenis
related Parliamentary Standing Committec on Home AlTairs to
F'ondicherry” (2005}, Government of Pondicherry.
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ANNEXLRE -11
METHODS OF MEASUREMENT OF ATR POLLUTION

Methods of measurement of air pollation followed by the Cential Folluten Counerol
Board are as fiollowrs:

A Sulpur Di-Oxide (SOP]

The 50, is absorbed from air in a solution of potassium etrachloromercurate [TUMY.
The resultaat complex is made toreact wilh pararosaniline and formaldehyde o furm the
coloured pacacosaniling methylsulphunic acid, the absorbance of this solution is measured
by mezms of a suiTalle specirophotometer at 5640 nm.

E. Nitrogen dioxide (NOil

The NO, in ambient air is coflected by bubbling it through a solution of sodiurn kydrox-
ide and sodiom arsenate. The resultant nitrte ion concentration 1s colonmetncally deter-
mined by reacting it with sulfanilamide and M-( I-napthyl) ethylene diamine diliyrochlonde,
the absorbance i5 then measuied al 540 nm.

€. Suspended Particulate Matter (SPM)

SFM is measured pravimetrically high volume sampling with whatman filter palper is used

at average flow rate being not Jess than 1.1 cubic meler per mimte,

Source: AmbrenlAuc Choality Statos aod Stansties, 1997
Central Pollution Comtre] B, Delbi.
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METHODS OF DETERMINATIN OF WATER QUALITY PARAMETERS

ANMEXURFE.-THI

5. MNa Parakter Beccommended Method
ks Temperalute Thennomereric meathod
2 rH Elccteomalic method
i | T8% Mephdomeuns methodd
4 Velocity af Flow 1.Current method
2.Float methed
3, Chemical methed
L Dizaalved oxygen lodometnc method
. | Bio-cheimical Oxypen Iyilution method
{emand
T. | Toial Kjeldah] Nirogen o Drigestion
e [Hztillatiun
1. Tiratien method {=5mg’])
2. Mezslenzation method (=5medl}
B. Milrogen . nitrate + niirle | Amalgamated Catmium Reduction
micthod for redoclion of nitrate ta
nitnic v diggotisation method
o, Total Clalifoernm (MEN) Multiple Tulre Dilwion technigue
1, | Feecal Coliforrn {MPR) tdultiple Tube Dilwtion technigue
1. | Copduchivity Conductometric ruelhorl
12. | Chloride* . Argenlometric methad
2. Mercunmetric method
13, | Hardrowess EDXTA Titrmetnc method
14, | Calcium EDTA Titomemc method
13, | Magmesium By diflerenec of 11 & 14
9. | Alkalmity 1. Electromeiric melhod
2. ¥ isnal titration method
17. | Sulphate Turbicdhimelric method
1% | Sodiom Elamc Photommetriv method
1% | Chemical CryzenDenian:d Dhchrommace reflox method
20, | Tolal Diszalved Saluls Gravimatne method
21, | Fixed Dissolved Salids Gravimetne methad
12, | Phosphate Molybdate methad (Colonmeny)
23, | Boron Curciming method (Coloritetey)
24, | Free Amamonia Curcuming method (Colanimeiny)
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Source; Water Quality —5Status & Siatistics (1996 & 1997), Central Pollution Control
Board.
Noie: Wherever more than one methods are give, they are in order of preference,

* (Argentomertie method has been given first preference but if the colour of the sample
interferes with the chromate end point then mercurimetric tethod should be used. Uasually
sulphate concentration is low in surface waters & hence gravimetric method may not be accurate
as turbidimetric method, thevefore, wubidirmnetric method is supeested,)

]

o =)
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ANNMEXURE -1V
Drelails of Hospitals in Pondic herry Region

&l Name of the Hospital
Mo,

I treneral Hospital, Pondichery.

2 Jawahar Institnte of Posl-Grauduste Tducation and Research (1IPBMER),

Gorimedw, Pondichery

3. Gove. Maternity Hospidal, Pomlichermy

4, St Joseph of Cluny Nursing Home, Pondtchetry

5 bahatma Gandbi Medical Collepe and Bocearel) Institute, Ml wATH UL
. Aampadal Veedu Medical Collegs & Hasgital, Fondicherry
¥ Pondicherry nstitute of Medreal Soiences, Fandichermy

H Chest Clinic, Fondicherry

9. Mahatma Gandhi Govt. Leprosy hespila], Pondicherry
0. Nallsm Clirue, Pondicherry

1. | Sedhu Nursing Home, Pondicherry.,

12. ES| Hespital, Gortmedu, Fondicherry

13 New Medical Centre, Pondicherry

14, Mahauna Gandhi Dental College & Haspital, Pomdicherny
15. an Mahalakshmi Mursiog Home, Pondichery

It Govi. Chest Clinic, Pondichery

17. S Krishng Nursing Home, Pondichermy

3. Chinic Mallam, Fondicheny

19, Arthur BEye Nursing Hame, Pondicherry

2. Rani Hospital, Pandicherry

21. AG. Padmavati’s Haspotal, Pendicherry

2. 511 Davi Nursing FHome, Pondicherry

23. Cave Clinic, Poadicherry

24. Jagadesh Eve Clivic, Pondicherry

25, Anrobinde Azhiwun Mursing Home, Pondichery

20, Jothi Eve Care Contre, Pondichairy

Ik VEN Hogputal, Pondicherry

28, | Kamala Nwesing Tome, Pondichery
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Annesure - 1Y

Detsbiis of Hospirals in Karaikal Region

Sl Mo. Wame of the Haspital

1 Govl. Genetal Hospuoal, BKaraikal,

2. Vinayags Missioon's bedical College & Hospital, Kataikal.
> st Rock’s Lhepensary, Karaikal
Details of Hospitals in Yanain Region
51 Mo, Matte of the Hospital
L. Govt, General Hospital, Yanam
2. Satya Mursing Home, Yanar.
3. St YVeenwau Husing Home, Yanam.
o Renuka Nursing Hume, Yaoam.
Details of Hospitals in Mahe Region
51, Mo. HMame of the Hospital
L. Gl Genera] Flesmal, hahs
2| Primary Nealtt Centre, Mahe
3 Communicy Heallh Centre, Pallor, Male,
4. ESI Dvizpssary, Pallor, bahc
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