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“It is the conscious
effort of not

only the government,
but each

and everyone of

us which

can prevent
ecologieal

damage and
keep Sikkim
as beautiful

as ever.”

Chief Minister of Sikkim, Dr. Pawan
: Chamling, speaking on the Environmental
ituation in Sikkim on 20 Nov, 1997, at Gangtok
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M E S S A G E

Tam happy to learn that the State Pollurion Control Board, Sikkim, fras produced a
“State of Environmental Pollution Report, Sikkim, 2004." For o Himalayan
State like ours, which is known the world over as a bio-diversity hot-spot, such a
repart was not only essential, but also urgent given the effects of unchecked
environmental pollution that we get to see in other places.

Froma layman's point of view, Silkim is still unitouched by the kind of envirommental
despoilation we get to see in other places. There is no denying, however, thar polltion
works at warious levels and can explode from unexpected sectors. It is for this reason
that I believe that the present Report is so special, This Repors will provide the baseline
information on the emvironment of Sikkim and Iam confident thar it will be of
itmmiense help to the planners, managers and policy makers of the State in charting
the future course of development in Sikkim kecping special consideration for the
need for environmental profection of our precious resolirces.

The contents of this document are well researched and incisive and congrafulations
are dise to the team at SPCB. I'wish them well and hope that they will contimue with
their efforts at keeping an eve on the environmental status of Sikking so that everythmg
that happerts here is tenpered with environmental CORSCTOUSTIESS.

(S. B. Subedi),

Minister

Forest, Environment & Wildlife Managemenl,

Mines, Minerals & Geology, Selence & Technology Deparfment
Government of Sikkim

Tashiling, 737 101, Ganglok - Sikkim



STATE POLLUTION CONTROL BOARD
DEPARTMENT OF FOREST, ENVIRONMENT & WILDLIFE MANAGEMENT
GOVERNMENT OF SIRKIM
DEORALL, GANGTOK-737102

MESSAGE

I am happy to learn that the State Pollution Control Board- Sikkim is bringing out a
“State of Environment Pollution Report - Sikkim - 2004."” The report has been carcfully
reasearched and laid out bnnging out to a large extent the rue status of environment of
the State of Sikkim. It is unique in many ways as it is the first ever report of this kind and
it includes various aspects of environment.

I have no doubt about the useful purpose of the report and 1 sincerely hope that all the
developmental activities of the State are carried out with reference to this environmental

report.

| extend my gratitude to the team at State Pollution Control Board- Sikkim and wish
them well & hope that they shall strive 1o do their best in bringing out such repornts in
future which will help in preserving the fragile eco-system and environment of the State.

With best wishes,
(G. M. Bhujel),

Chairman,
State Land Use & Environment Board



AR
l" %ﬂ e, 1. _,-'I
xf:'l?""%::r'

GOVERNMENT OF SIKKIM
Office of the Principal Chief Conservator of Foresis-cum-Secretary
DEPARTMENT OF FOREST, ENVIRONMENT & WILDLIFE MANAGEMENT
GOVERNMENT OF SIKKIM
DEQRALL, GANGTOR-T37102

MESSAGE

| am immensely pleased to know that the Sikkim Srate Pollution
Control Board is bringing out the “State of Environmental
Pollution Report - Sikkim - 2004" for the first ime since its
I LI,

It highlights the major events, initiatives and the projects taken up
by the State Pollution Control Board- Sikkim and further it projects
the State of Environment of the Stare of Sikkim in a comprehensive
manner,

The report has been carefully researched and thoughtfully laid out

%0 a5 to cover the major environmental issues of the state. The report provides 1o the best
possible extent information, environmental trends & changes and their significance for
effective, efficient environmental planning and management.

The present report is the outcome of the efforts put in by the State Pollunon Control
Board- Sikkim in assessing the contamination of air & water resources arising out of
industri 2l activities, population explosion, and urbanisation. [ hope this report will
provide the reader with a reasonable idea regarding the state of Environment of the
srate.

The scope of work in the field of environment is never-ending & diverse and 1 wish
them well in hringing out the true picture of changing environment of the State and
hope that they will continue with their humble effort to update the information on
environmental statug in future also.

‘Whth best wishes,

(T. R. Sharma, IFS),
PCCF-cum-Secretary,

Deepit of Forest, Env. & W/L Management
Dreorali-Gangrok - 737 102
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STATE POLLUTION CONTROL BOARD
DEPARTMENT OF FOREST, ENVIRONMENT & WILDLIFE MANAGEMENT
GOVERNMENT OF SIKKIM
DEORALL GANGTOR-737102

5.T. Lachungpa, IFS,
Member Secrotary

FOREWOWRD

Sikkim a tiny state situated in the eastern Himalavas is one of the most fragile ecological
arca & & bodiversity hot spot. The altitudinal variation (300 m to 8550m) has gifted the
state with a beautiful landscape with tropical to alpine vegetation.

The change in the social mode of life dee to population explosion, rapid
industrialization, unplanned urbanization various tourism activities has not left this once
untouched land free from pollution.

There exists an urgent need to protect our heritage & traditions that are under constant
threat. However managing activities of the people in 2 way that conserve habitats &
resources and at the same time promotes development is complex and difficulr,

The state of Environmental Pollution Report of Sikkim provides to the best possible
extent information on the environmental trends & changes and their significance for
effective, efficient environmental planning & management.

This repart has been carefully researched so as to cover the maximum environmental
issues. The report is the first of its kind in the State & has been able to project to a large
extent the true status of environment in the State of Sikkim.

I extend my sincere gratitude to Shri G.M. Bhujel, Hon'ble Chairman. State Land
Use & Env. Board, Shri TR. Sharma, IFS, PCCF-cum-Secretary, Forest, Env. & Wildlife
Management, Shn T.R. Poudyal, IFS, Addl. PCCF and Shri D.B. Shrestha, IFS, Addl,
PCCF for their valuable advice and guidance. Further [ extent my gratitude to Shri 8.7,
Lucksam, Addl. Director, Ecology & Eco-tourism, Dr. Gopal Pradhan, Senior Scientist,
Shri Bindey Kr. Chentrd, A.5.0,, Smt. Kunzang Zangmu Bhutia, Laboratory Assistant,
Shri Krishna Prasad Sharma, Laboratory Attendant and Miss Saraswati Thapa, Data
Entry Operator, for the efforts they have put in, in bringing out this report.

Lastly, I thank the Central Pollution Control Board, Delhi and the Ministry of Env
& Forest, Govi. of India for providing necessary financial assistance for carrying out
different studies without which this report wounld have not have taken this shape.

(5.T. Lachungpa, IFS),
Member Secretary
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Introduction

Our quest for i I'I{'ijll_h'!.' EAVIMOIRMEnE i 4 DEveT L'I'Iljl"in{ Process, In the Lost
millennium, and particularly i the last century, realizing this has proved o
be a great challenge. Mever in the history of mankind have we done so much, in
s littke nme, W d.l:ﬁ[ﬂj':' the wonderful sco-svstem that susiain us ﬂ.:.-:pm: great
strides made in recognizing that development must co-exist with the eovironment,
wie continue o seanch for economic progress in ways that erode the ecological
foundanons of our existence

Environmental pollution s one of the major problems the world 15 facing
and poliutants are byproducts of man's own action. In developed counines, the
lakes and rivers are polluted with wastes from industries, pesticides, berbacides,
fertilizer and chemicals and with exhaust gases of automobiles and chimneys
smoke etc. In under developed countries, pollution is mainly caused by
population explosion, unplanned dumping of wastes & sewage, and as well due
to unhypienic and poor mode of living.

The rapid growth of urbanization has encouraged the migration of population
from villagge to urban areas. This in turm has given way to environmental problems
like waste water generation and their disposal, garbage (solid waste) generation
and their disposal, air pollution due 1o increase in vehicular traffic and
industrialization which resulied in coptamination of water bodies

Degradation of environment has been a known- problem throughout the
country, There has been many cfforts from vanous authorities concern o reduce
the pollution level, which is the major factor for environmental degmdation. Sikkim
the 22 State of the Indian Union is also wot free from pollution point of view:,
But the level may not be as high as other states of India. The problem in the towns
af the State is increasing day-by-day due to increase in town population and also
due to increase in vehiculor traffic. As swech, o would be difficult for the concern
authorities to check the pollution level; if a well-planned strategy to reduce it is
not developed within mext few vears, 5o, steps must be innated o prevent further
growth of pollution and to save the health and environment of the state in general.

Sikkim is sandwiched between the kingdom of Mepal in the West and the
Kingdom of Bhutan in the East. On its northern border towers the plateau of
Tibet whereas it shases is southern border with West Bengal (another state of
India). On the warld map it & just a speck with an approximate latitude of 27
Morth and longitude of 88° East but its size belies its nichness of culture, customs,
hentage, Bora and Fauna

Sikkim, the Himalayan Kingdom was earlier a protectorate of India with a
monarchy Government but in 1975 it metamorphised as the 22nd State of Indian
Union. The population of the state is about 5.4 lakhs as per the 2001 census
The state constst of four districts with Morth district with the district headquarters
at Mangan, South District with district headquarters at Namchi, West district
with headguarters at Gyalshing and East Dhstrict with headguarters at Gangtok
which is also the capital of Sikkim.

Sikkim is entirely a hilly region and indescribably magnificent with an area
of abour 7096 sq. km. Geographically the state can be divided into five zones:

a) Lower hills where the altitude ranges from 270m to 1500m, b) Mid-hills,
pltitude ranges from 1 500m to 2000m, ¢) Higher hills, altitude ranges from 2000m
e 3000m, d) Alpine zope altinude above 3000m with vegetatton and e} Snow-
land very high mountains which are usually without any vegetation and with
perpetual snow cover op to 85380m. Out of the total area of 7,00 600 ha., 44, 1% =
under forest. The density and the perceniage increase in population here are
comparatively lower than other parts of the Country,

5
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The contribution of industries, o the environmenial problem of Sikkim ks low as there 4
very few industrics but, there are other factors which contmibute substantially  environmen
problem, though the level may not be high as compared to other towns and cities of India. 1
factors which contribute to environmental degradation are the absence of proper handln
facilities as well as management for the treatment, segreganon and disposal of Municipal Sol
waste, bio-medical waste that are the most harmiful and dangerous, Vehicular Pollution, Noi
Pallution ctc. As such it would be difficult for the concern authorities to check the podfuts
levels if a well-planned strategy 1o redoce it & implemented within next few vears. So, o
majar steps must be initiated 1o prevent the further environmental degradation in Sikkim.

Teraperature:

The mean temperature in the lower altitudinal zones varies berween 4.5°C to the 8.5°C where
at higher altitudinal zones, it vanes from 1.5°C w0 9.5°C, Temperature varies with altitu
and slope. The maximum temperature is recorded usually during July and August ar
mimimum during December and January.

Rainfalt:
The mean annual rainfall is minimum at Thango (820mm) and maximum at Gangte
(34H0mm). The intensity of rainfall during South-West monsoon season decrease from Sou
to North, while the distribution of winter rainfall is in the apposite order. The highest anny,
rainfall in a particular station may exceed 3,000mm_ Axverage rainy day ranges from 100 day
at Thangu to 134 days at Gangtok.

Demographic Featsires:

The population of Sikkim in 2001 was 540493 consisting of 288217 males and 252276 female
District-wise population of Sikkim indicates that the district with the largest population |
the East with 244790 and North is the least populated district with a population of 4102
The provisional population of South and West districts are recorded as 131506 and 12317
respectively,

The percentage decadal growth rate of 1991-2001 (32 F8%) when compared to the grow]
rage of the previous decade of 1981-1991 (28.47%) reveals that it has increased by 5% for th
state as a whole

As per 2001 census, the sex ratio in Sikkim is 875 as against 875 females per 1000 males o
the 1991 census The density of population as per the 2001 census is 76 for the state &
against 57 in 1991,

During the last decade, parallel with rapidly developing technology, increasing populition
and urbanization, we have been witnessing alarming phenomena all over  the world It
almost every country air, water and soil pollution, the decreases in arabie land, the danger o
radiation, the accumulation of solid wastes, the depletion of energy and of mineral resources
the death of parts of the plants and animal kingdoms have been becoming dominant problen
almost in every cities and towns in the country and are facing the common problem ol
pollution. However, the magnitude of the problem differ from ity to city because of quantum
of waste generated is different which also correspond to the human population, other than
this there are those factors which contribute to environmental degradation i.e absence ol
proper facilities for the reatment and disposal of thiese waste.

Although 1t was thought that nature would take care of the environmental problems of
Sikkim but due o rapid developmental programme the pace of development exceeded the
facilities and the infrastructure available in the state, To tackle the problem of environmental
degradation created by various sources, the State Pollution Control Board- Sikkim was created
and entrusted with the implementation of different Acts and Rules in vogue for the prevention
and control of environmental pollution. And accordingly various projects were implemented
to find out the base line information on the present status of environmental pollution in Sikkim

B}



STATE OF ENVIRONMENTAL POLLUTION REEPONRT: HKKIM 1004

notification no. 51(7) Home 781 dated March 19853

under the charmanship of Chiel Secretary , Govi. of
Sikkim, The rules for the purpose of effective functioning of
the Land use & Enyv. Board was framed vide notification no,
SUT) Hoane/8 1 da 1 1sh Okt 1984, The Boand conansted of the
inlkowing members:

Thc land Use & Enviromiment Board wies conatituted vide

1. Dievelonpatient Coirribsioder - Member

2. Secyetary, Land Revenue . -

3 Secretary Forest . H

4. Secretary Buml Development - ‘5

3 Dhirector, Animal Husbandry - T

B, Direcror, Agriculiure - o

7. Chiel Engreer (Foads) - o

B Joent Director/ Director, Land

Use & Environment Department - Member

secoetary

The Land Lse & Environment Bowrd was entrusted the lmple
mentation of Water (Prevention & Contrel of Pollution) Act,
1974 with effext from the date of said Act being adopied in the
Szute of Sikkim vide Notification no. 51{7) Home /58,868 dated
2lst July 1984.

The Sikkcim Legislature Assembly passed a resalution for adop.
tion of the Water [Prevention & Control of Pollution) Act, 1974
(6 of /1977) the Water (Prevention & Contrel of Pollution)
Amendment Act, 1978 ($dof F1978) and the Water (Freven-
tion & Control of Pollution) Amendment Act, 1988(53 of | 95H)
it the State al Sikkim with effect from 25eh Feb 1989,

In exercise of the power conferred by sechion 64 of the Water
{Prevention & Control of Pollution) Act, 1974 (6 of 1974) the
Seare Government of Sikkim made Stkkim Water (Prevention
& Comrod of Pollwiion) Bule, 1991 which came into foree in
the 21st af Sept 1992 vide notification no, [/LU & E/ F dated
2170492,

The Pollution Control Labomtery Fosest Secretanat Annexe,
Forest Diepartment was declared as the Sude Water & Al Labo-
ralory to carry out the funchons entrusted to the State Water
Laboratory & the State Air Laberatory under the Water (Pre-
veniton & Control of Pellution) Act, 1974 & Air [Prevention
& Conrrol of Pollunon) Act, 1981,

The S Goverament reconatiued the Siare Board as Land
Lise & Environment Board vide Notification no 50/ Home/ 2003
ddated 3070742003 consisting of the following members for a
permsd of three years:-

1, Claabrmsan, Land Use & Emve Board - Chairman
1. Following Cificial members representing the State Gave
crament,

L Development Commissioner —cum- Secretary,
Planning & Dewclopment Dept. - hember
B, secretary, Transport Depit. = "

i Secrewry, Urban Development
& Homisbng Departmmend - ~
v, Principal Chiel Enginece-ciim- Secretary,
Public Health Engpeenng Deptt. -
¥, Prinopal CCF-cum-Secretary,
Forests, Emv. & Wikilife Depin. - i
" Becyeiary, Indusires Deparmmen -

Member

Members as Health Expert, Academician, Legal Expert &
Technocrat

wil, Dn 5 Paleos (Health Expert) - ..

witl,  Dn MLP Thapa, (Acedembcian) - .

ix Law Office-Foress Env. & WL

hManagement, {Legal Expert) : &
x, Head Depit. Chemical I‘nmmmni',.-’
Chemisiry "

3, Following members foom amongst members of the local
puthorities functioning within the State.

L Panchayat member from East

ii. Panchayat member from Marth.

i Panchayar * *  Bouth

i, Panchayar * R

4. MNon- official members representing the tnterest of agri-
culture, fisheries or industries or trade or labour of any other
inicresi,

L Shri. K. C. Pradhan, IAS,

Retried Chief Secretary,
Geovit. of Sikkim Member
i Shr 5 T Lachungpa, 1F5,
Chief Conservatlor of Forest - Member Secretary
(Full time)

The Siate Follution Control Board Sikkim is entrusted with

the implementation of following Acs & Hules:

0. Water (Prevention & Control of Pollution) Act, 1974

02 Water (Prevention & Control of Pollution) Cexs Act, 1977

03, ‘Air (Prevention & Control of Pollution) Act, 1951

k. The Environment (Protection) Act, 1956

05, Hazardous Wasie (Management & Handling} Rubes, 19689

06 MManufiuctere, Seorage and Toport of Hazardows Chemicals
Rules, 1959

07. Public Liahility Insurance Act, 1991

08, Bio-Medical Waste (Management & Handling) Euales, 1995

09, The Recycled Plastics Mamifacure and Usage Rules, 1999

10, Environment {Protection) {Second Amendment) Roles,
1999 regarding standard of fire works,

11, Moise Pollution (Regulation and Control) Roles, 2000

12, The Municipal Solid Wastes (Management & Handling)
Hules, 2000,

13, Ozone Depleting Substances (Regulation & Control) Rules,
2001,



“

MEETING OF THE STATE LAND USE &
ENV. BOARD

SlLNo. Date Venue

I 07/09/1989 Conference Hall, Forest Deptt,
2. 30/06/1990 Conference Hall, Forest Depft,
3. 26/09/1994 Conference Hall, Forest Deptt.
4, 23/05/2001 Conference Hall, Forest Depit,
8. 07/02/2003 Conference Hall, Forest Deptt,

ORGANISATIONAL SETUP

l

CHAIRMAN

MEMBER SECRETARY

l

ADDITIONAL DIRECTOR (1)

l

SENIOR SCIENTIST (1)

!

ASST. SCIENTIFIC OFFICER (1)

'L Selentific/
LABORATORY ASSISTANT (1) Technical

!

LABORATORY ATTENDANT (1)
7z

Adwrinisiralion
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TENURE OF CHAIRMAN

State Land Use & Environment Board
Govt of Sikkim

MNAME
Shri M.P. Pradhan

Shri K.M.L. Chhabra

Shri Jagat Bandhu Pradhan
Shr Mamkha Gyaltsen

Shri Hangu Tshering Bhutia
Shri Ugen Pintso

amt, Chewang Lhamu

Shri Dorjee Tshering

Shri M.B. Rai

Shri Gopal Lamichaney
Shri Dawa Sherpa

Shr Nim Tshering Lepcha
Shri G.M. Bhujel

FINANCES:-
Yearwise

DATE
01. 01.1982 to 30.10.1982

01.12.1882 to 30.10.1983
01.11.1984 to 31.12.1988
01.01.1998 1o 30.11.1998
01.01.1990 1o 31.11.18N
06.12.1991 10 30.11.1993
07.12.1993 1o 30. 05.1994
01. 06.1594 1o 30.11.19%4
30.12.1994 10 08.10.19895
11.11.1995 to 06. 08.1996
29. 04.1997 to 05. 08 .1997
06. 08.1997 to 26. 04. 2004
23. 06.04 10 -

1997-1908 Rs. 1.6lac
1908-1999 Rs. 1.0lac.
1999-2000 Rs. 1.0lac.
2000-2001 Rs. 1.0lac.
2001-2002 Rs. 2.27 lac.
20022003 Rs, 2.60 lac.

20032004 Rs. 5.0lac
B. Receipts of SPCB out of consent fees, authorization fee.
1899-2000 As.  65,500.00
2000-2001 Rs. 67,500.00
2001-2002 Rs. 68.250.00
2002-2003 Rs. 1,81,750.00
2003-2004 As. 1,97,000.00
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Schemes completed by SPCB:

a) Schemes Completed

81|

Mol Name of schames Siatus
1, | Establishmant ol Pallution |Complalad

awareness and assistance cener

2. | Stuy of the hot water spring ol Sdim

a. i-EII.IﬂjI' af watar quality of 3 fevaned
h.ahaa. ud eas! Eqi-:hrm

Camplated and
[rEﬂl:HT EimrTEﬂB{l:l
I::-nmplnmu and|
{report sulbmitied)

4. | Environmant Assessmeont of Urban
| Satilamen

8. | Assessment of Pollution and
| formuilation of action plan.

6. Elrung:humng of SPCB lor
implamenalion of rules aiher than

| Water & Air Acts

E-ﬂl‘l‘iplﬂ'lﬂﬂ mnd
{report submitied)
E-ﬂrﬂp'ﬂ'lﬂﬂ and
(repart submatiad)
Eﬂl‘l‘lﬁ'ﬂ'll}ﬂ and
{report submetied)

7. | Establishmant of 2nos. of Ambient Alr
Creality Moniloring  Statiens
Ganglok

8. | Strengthoning of SPCB. Sikkim

upgradation of labaratones

Complated and
(ropart submited)

Eur‘ﬂplﬂ]-ﬂ-ﬂ and .

| (repart submitted)

8. | Puldic Haarnng an 510 MW, Teasia HE
Project

|Complated and
| {repan subemittad)

10, Public Hearing on 3& MW, Rolap

Sikkim

| Complated and
Hydro-plactric Powar Project, Ensi | (repad subemitbed)
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Environmental
Monitoring

£ State Pollunon Contral Board has a regular Ambien

Aur and Water Cuality Monitormg Programme o aesess

the siatus of pallisten in te saneeal ervisonment, These mons-

tomng programme ane funded by the Central Polhston Conirol
Boand, Ministry of Emdronsnent & Foresz, Govi. of Dindia.

A. AR QUALITY MOMNITORIMNCr

Introduction

To FIrI:"I.'\'l;'I'Il. comifol and abare air puHu:mn i the SRy, thie
Covernment of [ndia enacted Central legslaton called the Axr
(Prevention & Controd of Pollution) Act, 1981 (refermed to as
the Air Act, 1981).

The main function of the Saae Boand described in the Adr
Act, 1981 15 that,

The State Pollution Control Board are entrusted with the
direct implementation of the provisions of the Air Act, 1981 m
thietr fespective States.

Every poldluting industry muest obain a consent from the
State Pallution Control Baard for the discharge of air pollu-
inds in any form through chimmey or etherwse

The State Board may lay down suifable conditioms while
giving consent 0 discharge air pollutants in the Hght of emes-
aon standards |,!|.'|.'l.'||:q\e«|,l 111' the Central Board, ﬁuhscqu-u:mlw
notified throagh the mudes framed under the Envinonncnt [Pe-

1h
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TABLE 1.2.1 NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS)

Pollutant SULPHUR DIOXIDE | Oxides of nitrogen | SUSPENDED

(S0;) (NOy) PARTICULATE

I I MATTER (SPM)

Time weighted | Annual® 24 hours** Annual* 24 hours** | Annunl® 24 hours*
Average Average Average Average |  Average Average Average
Industrial Area | 30ug/m’ I:li'!lug.-'nnuJ B0 ug/'m 120 ug'm’ | 360 ug'm’ | 300 ug;'m-'
Residential, :
Rural and other | 60 ug/m’ 80 ug/m’ 60 ug/m’ B0 ug/m’ | 140 ug/m® | 200 ug/m’
Area
Sensitive Arca

15 ug/m’ 30 ug/m’ 15 ug/m’ Wugm' | T0ugm' | 100 ug'm’

tection) Act, 1986 Rules,

The State Boards are also empowered 1o mke legal action
agamst any industrial unit not meeting the conditions of the
COnseng.

The other activitics of the State Board include:

To plan a comprehensive programme for air pollution Pres
vention, contrel and abatement

To advise the Siate government o0 any matter COTICETAINE
air pollution prevention and contral and

To inspect air pollution control equipment and give such
directions as may be considered necessary for pollution con-
tral.

Ambient Air Quality Standards

The primary aim af the ambient air quality standard is 1o
provide a hasis for protecting public health from adverse effects
of air pallution and for eliminating or reducing to a minimum,
those contaminants of air that are known or hkely to be haz-
ardous to human being, animals, vegetation & histosical
monuments.

Different standands have been lnid down for industrial, resi-
dential and sensitive arcas o prodect human health and our
national resources from the effects of air pollution. Table 1.2.1
presents the notified air quality standards, 1994,

*  Annual Arithmetic Mean of minimiom 104 measurements
in a year taken twice a week 24-hourly at uniform interval,

** d-hourdy 8 hourdy values should be met 98% of the time
in  year, However 2% of the time, it may exceed but not on
WO consecutive days.

Mate: 1. National Ambient Air Quality Standards: The levels
of air quality secessary with an adequate margin of safety, 1o
protect the public health, vegetation and property.

2. 'Whenever and whetever two consecutive values exceeds the
limit specificd above for the respective category, it would be
considered adequate reason to institute regular/ continaous
monitonng and further investigations.

3. The Stare Government/State Boards shall notify the sensi-
tive and other arcas in the respective sates.

Ambient Air Quality Monitoring
The air quality surveillance and monioring is under taken
detect any deteroration in alr quality anising from industrd
vehicular, residential and nuural sources of pollution, as th
are large seasonal variation in the concentration of varows
pollutants

Adr quality monitoring is the measurement of various p
lutants to study the pattern and movement of air masses &
deterioration of air quality. Monitoring propramme helps
extimating the dymamic concentration levels of vardous polh
ants from tme o ime, based on dispersal made of origin
CEOCALIANOn At sources and at receptor end.

Adr quality monitoring are basically needed due to the §
livwing feasons:-
+ To generate daenbase 16 ar qualizy for mpidly growing 5
bin areas
It15 exsential to keep the record of development of urban an
to assess ils impact on general trend of airquality and its chang
*  Compliance with akr quality standands
The regular monitoring of air quality is necessary 1o assess oo
centration, that exceeds the stipulated abr quality standards s
their cxposure to general population. The monitoring netwa
i theiefore set up for regular assessment before the contn
migasiies are sdopted.

Data base for land use planning
The development of few land use is assessed from pollutio
angle 1o develop for its proper development for new developin
activities. The air quality monitoring s necessary to regiss
the quality of air at its initial state, later the regular monitorn
in the area provide assessment of air quality erends

The major objectives for ambient air quality monitoring ar

as below:

{l} Backgroond Dam

In order to generate background data, air quality monitoring|
conducted t0 assess existing level of contamination and pe
sible effects accurrng in furure.

(i) Status and trend Evalaation
To determine sources of pollution statss and trend inforema

16
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tion from any contnuowsly ongoing air quality monitonng
programme. The informaton & wsed vo deotermine, whaether
programme control activitics are providing measurable lower-
ing of pollution levels or new or pdditional control ane reguired
to achieve acceplable levels.

(it} Environment Exposure level Determination

The air guality monitoring and survey concern isell with sys-
fematic study of considerable segment of enwironment o de-
fine inter-relationship of source of pollution, atmospheric pa-
mmeter and measurable manifestations, in order w evaluate
the character and magnitude of exciting problem.
{iv}Correlation Between Adr Quality and Health

To assess the effect of varioss air pollutants, their intensiry and
duration of exposure and health staius of the exposed popula-
tiom in air pollution control for the protection of human health.
(¥} Scavenging Behavior of Environment

To understand natural scavenging or cleansing process under-
poing in the environment through pollution dilution, dasper-
sion, wind movensent, dry deposition, precipataton and chemi-
cal trapsformation of pollutants gererated.

(¥i)Alr Quality Management

To assess the present stamus oo adyedge effecineness of air pollu-
tion controd strategies and long term management of air qualicy,

MATIONAL AMBIENT AIR QUALITY MONITORING
The Centmal Pellution Control Board initiated o Mabional Ambi.
ent Air Quality Monitoring Metwork in the year 1984 besides ather
activities b control & abate the air pollution of the country.

Under the Mational Ambient Air Qualiey Monitoring
programme sponsored by Central Pollution Control Board,
MoEF, Mew Delhi, the Stare Pollution Controd Board mond-
tors the air quality of Gangtok town at two recently established
gations one at White Hall Complex (Sensitive zonc) & the
ather ai Hespital Poing (Commencial wone)

Adrsampling i done and the sample is analyzed in the Suate
Pollution Controd Board Laboratory for various pollutants like
SPM, Oxide of Niarogen & Sulphur di-oxide. The data gener-
pfed {5 forwarded o Central Pollution Control Boand for come-
pilation and ferther use.

AIR QUALTTY OF GANGTOK.

Alr quality monitonng of Gangtok wown was initiated o un-
der the project “Assessment of Pollution & Formulaton of
Actson Plan”™ during the year 2000:2001 and as per the repaor
the air quality of Gangtok town is represented in the table.

P Al | Puoad aurm
wliai i
(=]

Eight hourly sulphur dioxide concentration of the sample shows
that Bazar area with 22.3 ug/m’has highest concentration on
yearly average while the zeno poknt shows minimum concen:
tration with 10.2 ug/m’, The other stations vie: Tadong
{16 2ug/ m%), Indira bye-pass(17.4 ug/m") Deorali {18.6 ug/m’),
and Hospital Point{19.6ug/m'). All the values are, however,
within the prescnbed limit.

Ohxiides of Nitrogen-
The Eight hourly averages of Nitrogen oxides samples were
collected and funther analyzed in the lab, the result i presemted
in the table above. The highess concentration of oxides of Mi-
trogen as NO, was recorded from Indira Bye-pass with 22 6
g m’ followed by Bazar area(20,4 ugs/m"), Hospial Poant (15,6
g/ m'), Deosali (16,1 ug/m'), Tadong (15.7 ug/m") and low-
esi was recorded from zero point with 12,3 wt/m’. All the val-
pes are however, within Indian standard

The venrly average of suspended particulate matter is pre-
sented in rable above, along with sulphur dioxide and oxide of
nitrogen. It can be inferred that Bazar area (near meiro pomnt)
with 145 ug/m’ af SPM has highest concentration while zero
point with 98 ug/m’ shows minimum concentration of SPM.
The highest value in Bazar area i mainly due to heavy vehicu-
lar movement in this area. Tadong monitoring site recorded
108 ug/m’ of SPM and like-wise Indira bye-pass (137 ug/m'}),
Dieoralif 1 18w m’jand Hospital point {122ug/m'),

Tabde /...lmbient Aiv Quality in and Aroved Goagiok Air pollutants and Health effects:

{ Yeuredy average) in (ugd mik Particulate matter: Particulaté 15 a 1wem used 10 designate
e 3 - r TNG minate particles of solid or semi-solid
Hias |.'mu afsites | Category | SPM 507 NOX | i o apaioiitomy
1 | Taudung Restdensind | 108 [ [ 157 Particulates that range in size less than 0.1
2| Indira byepans | Commercial | 137 774 |iz6 | micromeier (mm) up (o 43(mm) are
=i L | designated as dust or total suspended
kA | Dearali Residentiol | 118 FR S particles.

4 | Bapar ares Commireial | 145 [N 0.4 The human nosmils fAlter out A% al the
inhaled large and medivm  sized
| (Heme Mistro paleh particles{Table 4) The rest may enter the

i_.*L Hospital point | Sensigive | 122 | 1.8 I8.6 windpipe and lungs where some inhalable
i b particulates cling o protective mucoss and
| % Sares punind Seuskive | 93 I_.HLE _”"r are remorved. Some of the smallest particles,




o o o e

calicd respirable particulates may tend to be deposited m the
alveoli (tiny air sacs i the hungs), In the hangs, partickes slow
down the exchange of oxyeen with carbon dioxide in ithe Bood,
causing shormess of breath, The heart gets sirained, because i
warks hander to compensate for oocygen boss. Usually, peogle nyo
sensitive to these conditions have respiratory diseases fike
emphysema, bronchitis, asthma or heart problems, Particles
themselves may be potsonous if inhaled, damaging remote ar-
gans like the kdneys or liver Swallowed mucous thai is laden
with hazardous particulate matter may damage the siomac

In addition, particuliies may be the carriers of hasardous
ficquid or gaseous substances. Sulphur dioxide, a major air pol-
lutants, is frequently absorbed by particilates and can react with
maoisture to form sulphates. Sulphates react with maismure in
the air or in the respiratory tract form a corrosive lgquid
{sulphunic acid) that irritates delicate memibranes and slow down
the body's ability 1o remove harmiil bacteria, increasing the
possibility of mfection,

Table 4. Summary of Health Effecis of Basic Adr Pollutants

HEALTH EFFECTS OF AMBIENT AIR ARTICULA
Respiratory Symptoms:  The symptons of the upper n
midory tract inclode stufly or runny nose, simisiis, sore ty
wet cough, hay fover and burning or red eyes. Sympton
ihe lower resplrarory system include wheezing, dry co
plilegm, shortness of breath [dysponea), chest discomion
rain
Bronchitis: Increased particulate exposure enhances
incedence of bronchitis in exposed population. Acute bmar
tis and bronchiolids may be misdiagnoscd a5 odema, w
iy get further complicated in the people with myocardial ¢
e il increased left arerial prossure. Bromchiolites or p
monk mduced by air pollution in the presence of pre-exis
hiars problems might precipitate congestive heart failure
cardiovascular mortaliey
Poeumoconiosis: Certam respoable dust cawses group af |
disenses that lead to appreciable fibrotic changes in the o
Cancers Certain airborne particles like amsenic and its ¢
porunds, chromates, particles bearing PAHs, nickel bearing ¢
rachivactive parscles may act on |

R 3

Pallutunt Health Effects tissue and cause carcunoma, T
Carbon Monoxide () Posir reflexes may be transported from lung
(i) Ringing m the cans other parts of the body, if the inh
{liy  Headache particles are saluble carcinogens.
(vl Dhizziness
(%) Naurea A study conducted in the United §
(#1). Pepsting Diffienities during 1994 indicates that increas
h'll:l Diowsiness _ PM_, (particles fess than 10 mi
(i) Reduced work capacity dimetes) by 10 mym.mm'"'.';b"
= (i) Comatoss wtate (can lead io death) resulis 34 4 2 sl
g R st ievini by 10-3.2%. The correspond
(i}  Reproductive sysiom damage o T hl ital e
(i) Nervous system damage (including bram dysfunction ;.TL:“ i hospitl Adriispiont |
I and altered neurophysical behavions) Y. United Kingdor study concly
Oxides of Hlll;ﬂ'_lﬂi (il In:m&fﬁiﬂ&l’th—.ﬂnrm;nm =] thaPM l:ﬂl'lll:'-lj?l.liﬁi ta l-ﬂ m
(W3, (i) Luang irritation (ineluding pulmonary fibrosis and dﬂ-ﬂh and additional hl_:rqnul Fa ]
emphyseiia) fung. In inndh:rsm_dy,_:: was fon
(i1}  Higher respiraiory fliness mees that the total mostaliey 15 observe
{ivh  Adrway resistance increase by approximately 1.0F pe
(¥)  Chest tightiess and discomfon mg/m" of PM_. while about 1.
ivi) Eyeboming cardiwvascular monality has been
ivii) Headsche _ served per 10 mg/m" merease in P
Crane {Ch) (i} Respimitory system dampge (lwig damoge from free The hospital admissions
raificals) emergency department visit incre
()  Reduces mental activity by 0.8 % and 1.0% per 10 mm
fifip  Dumage to cell lining (especinlly in nasal passage) increase of PM | respectively.
fiv)  Reduces effectivencss of the immune system
(v}  Headache
P Ol fe s SULPHUR DIOXIDE AND |
‘ Bscom
(viil)  Hreathing -uHI'I'h:LHI:i_uﬁ _ _ Sidmﬂlwmlwﬁfﬁu "
(ikf Chroojlge lung disesses (incloding  ssthoun  and gas resdily, soluble |.r1| m‘_ﬂﬂlu-unl
(x) ﬁ:ﬂc‘. ] saurCes such as sulphur bacte
Sulphur  dioxide | (1))  Aggravases heart and lung diseases activities, volcanoes, forest fires o
(50;) (H)  Incresses the risk for respiratory iliness (including | Sontribule bo environmental leveds
chronde bronchitis, asthma, pulmonary emphysema), 50, Man made contributions inch
fifi)  Concer (may ot show for decades after expsLTe the e af sulphur COntaLning fin
fuels: for transportation, domes
Respirable (i} Reparawey iliness (ncluding chronic bronchitis, | PUTPoses and power generation
Porticulste  Maner increased nsthma sitncks, pulmonary emphyseina) greater intérest. with respect
L i) Agzravates heart disease. outdoor air quality are effeces
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health, of the lower concentration to which human beings may
be cxposed i the ambient air. The effects have been studied in
a number of different ways, including exposure of volunbeen:
to sulphur dioxide in the air, which they breath and by
examination of efects on members of the population who have

been exposed o episodes of aimosphenc pollution

Sulphur dsoxide caused s irvitant cffects by stimalating nerves
in the lining of the pese, throat and the lung airways. This later
affects the people suffering from asthma and chronic lung dis-
ease, whose airways get inflamed and casily brritated. Studies
of normal healthy volunteers, exposed to sulphur dioxide in
chambers have shown that mexsurable narmowing of the mir
ways may occur after breathing the gas for 5 minutes ar con-
centration of 4-5 ppm but the effects were not derecrable at
concenirations below 1ppm. The most common acuic cxpo-
sure (o 50, concentrations > 0.4 ppm is indication of broncho-
constriction in asthmatics after exposure lasting only 5 oyinuge.
The effects of S0, on atrway of asthmatics are reversible with
recovery ocournng within ope hour. Exposure at lower levels
can cause increased upper respiratory symproms such as cough,
sore throat and changes in lung function. The mostridity effeos
are associated with bonglerm expostre (o particulates and or
sulphur dioxide. The acidic acrosols composed of particulate
maitter and acids cause mflammation of airways and lungs and
reduce the ability of small airways o clear mucous and par-
teles. The health maorbidity indices are lung function decre-
ment, upper and lower respiratory disease sympioms, increise
in rates for cough, bronchits and other health problems

NITROGEN DIOXIDE AND ITS HEALTH EFFECTS

Ohxldes of mitrogen are refeased in all the rypes of combustion
24 they are formed by the oxidation of atmosphenc nitragen a1
tigh termperature. Nitric axide usually emitted from the auto-
mobile exhaust is oxidized to nitrogen dioxide (NO.) by reac-
tion with oxidants {Prominently oione) present in the ambient
afr Mitrogen dinxide is a reddish brown gas with 4 characieris-
e pungent odour. 1t i cormsive and a strong aodizmg agent.

Mitrogen dioxide @ the predecessor of gaseous nitnc agid and
nitrate aerosols, which has the biggest health impact. The ma-
joor sonroes of MO, are combustion-associated processes, such
ak motor vehicles, power plants as well as any high empera-
fune combiastion process dsed in industmal work, Oxides of nd-
trogen particularly mirogen dioxide are foxic gases. The up-
ke of these gases i eman body occur during breathing, Lage
percentage of inhaled NO, & removed in the respiratory tract,
which depend on mode of breathing, ventilation rile, increased
penetration of MO, 1o lower respértony tract, Some ol the major
hiealth effects of MO, exposure are as follows:

Adrway Reactivity and Pulmonary Effects

Mitrogen dioxide exposure can cause decrement in lung, func-
thon (i.e mcreased airway resistance), increased atrway respon-
siveness 10 broncho-constrictions in healthy subjects ai condcen-
tration exceeding 1 ppm. Below | ppm level, there are evidences
of change in lung volume, Aow volume, churacenstcs of lang
o7 airway resistance in healthy persons. It has been established
that contimious exposire with as little as 0,1 ppm N0, over a
period of one to three years, increase incidenor of bronchitis,
emplysema and have adverse effect on lung performance

Respiratory Morbidity in Children

The dysfunction of host defence, increased susceptibility 1o in-
fections o generally caused due toaffecs on muco-cibary clear-
ance, functional and bio-chemical activity of alveolar macroph:
ages and immunological competence, Exposure o0 excesiave
MO2, affect the defence mechanism leaving the host suscep-
tible i respiratory dlness.

Chronic Lung Disease

Mitrogen dioxide exposure may lead o chronic lung disease
and Varery of stractural/monophobogical changes in lung eps-
theltum conducting airways and air-gas exchange region. Ex-
posure to high levels (=1.0 ppm) of NO, cause estuation of
hronchislar and alveolar epithelium, inflammation of epithe-
liwm an definice emphysema,

i ACUTE HESPIRATORY THSEASE:
I2% of Dearhs; 13% of NBD. Largest fraction in the surhd.

wtive Call

15% i Prearfs; 5% of NALD
(3 LUNG CANCER:
L% af Pheurks; 1% NETY
(L1 ARTHMA:
2% of ek & 5% of NIE
(55 TUBERCULOSIS:
% af Dearha; 5% of NEDY Largest fa rbe world
6 PERINATAL:
A% wf Deatiiny T.9% of YILIY; Largeat fn e narnll
(T CARMOVASCULAR DESEASE:
1 7% af Dt 3% of V8L
iH BLINDNESS:
% af Deartey 1% wf NEDY; heegest in ihe warlid,
NHGRT NagewolTilobal Rurden af fhiveree

Kowree:
sl Particles, Oot-2000

MAJOR ATR POLLUTION RELATED MSEASES IN INIMA

fatdaa ALR in children mlane mader § i repansible for sore tean 1% af

(2} CHRONIC OBSTHUCTIVE PULMONARY DISEASE (COPD):

Kirk Smlih, Proceedings of the Second Foparts Indo-Ls Warksbap en

Effects on immune system and Host Defence
Mitrogen dioxide in large doses can result in
dyshumction of hoest defences by causing strucheral
alteration m cbiated of mucocilinry escalator, m
alveolar macrophages, decrease in phagocytosis,
morpholegical and metsbolic changes. The res-
piratory tract provide first time protéctive barrier
apainst inhaled, viable and non-vinble airborne
apent, Breached in defence system might morease
the nisk of disenses,

COMMON RESPIRATORY DISEASES
RELATED TO AIR POLLUTION

Chronic Obstructive Pulmonary Disease

Chronic obstructive pulmonary disease (COPD)
which encompasses chronic bronchitis and
emphyiema is one of the commonest respimtory
disease, In the western world, COPD is probably
the fourth commaonest cause of death in middle
aged to elderly men afier ischemeic heart disease,

9
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lung cancer and cardsocascular disease. Accordingly o Dhuch
Hypothesis; asthma, emphysema and chronic bropchitls are
different manifestations of a single disease.

Bronchitis

Broachits 5 a type of swelling m the bronchial rubes which
are the air pissages leading froem the windpepe fo the lungs
When these passages beoome clogged with thick mucus that
prevent air from Mowing freely to and from ithe lungs the body's
rutural reflex is b by o ooagh up tels minews o clear the air-
Wy

Acute Bronchitis

Acuite bronchitis i wsually a short, serene illness that may show
uphe along with cold or follew other viral nfecrions such as
measles or whooprig cough,

Chronic Bronchitis

Chronie broackis 15 a long term; serious condition characrer-
ized by frequent coughing and mucus prodisction and often
happens along with another [ung dissese called emplysema
In severe cases, when the bronchial fubes become narowed
and clogged with mucous, the resulung lack of oxygen in the
blood may give the skin a buish colowr:

Emphysema

Emphysema is a condition in which there i3 over mflaton of
sirusciare in the lungs known as alveoll or air sacs, This over
iflation results from a breakdown of the walls of the alveodi,
which cruses a decrease in respiratory function and aften breath-
lessness, Early symptoms of emphyserna include shortness of
breath and cancer,

Emphysema begins with the destruction of air sacs
(adwealt) in the lungs where oxygen from the air is exchanged
for carbon dioxide in the blood  The walls af the air sacs are
thin and fragile. Damage o the air sacs i irmeversible and re-
sules in permanent “holes’ in the mesees of the lower lungt. As
alr sacs are desrroved the lungs are able w
traisfer bess and less oxvgen 1o the bloodsiream,

smoke and other air pollutanis in the confined spade of hoi
a perfect recipe for ligh exposises. Liqusd and gaseoiss fi
such as kerosene and bottled gas although not comple
pollution free @5 many times less polluting 1han unproces
solid fuekh. In these circumstances, exposaae o pollatant
aflen far higher indoors than outdoeors. The heabth probh
duoe 1o indoor air pollutanis are more widespread than th
coused by ourdoor air pollutants for the li.'llh.'rwmﬂ FEASONA

The exponed persais are in close proximidy to the soum
el air pallelants

A recent peport of WHO asserts "the rde of 1T which st
thar a pallutant released indoor is one thousand tmes m
likely 1o reach the lungs than pollutant released outdoors.
< Women and children, particulardy those in rural secios sy
rore time indoors than outdoore

In rural arcas, indoor air polluton 15 responsitde for mi
greater martality than ambient air poliation

Epidemiological studies have linked exposure to indoor
pollution from dirty fuels with at least four miajor categoi
of illness, These are:
- Acule respiratory infections {ART) in children

Chronle obstructive pulmonary disease (COPD) such
asthma and bronchitis,

Lumg cancer and

Pregnancy related problems, OF these, AR appears to h
the greatest health impact i terms of the number of ped
affected,

Traditronal baomass fuels emounr for 80%% of domesne ene
consumption i our country. When these fuels are burni
simple cook stoves duning meal prepasation, air inside hot
get hieavily polluted with smoke that contaums Large armount
towic polluiants such as carbon monoxide, axdes of nitm
(W), sulphur dioside (SOF) aldehydes, decxins, polycy
aromatic hydrocarbons and respirable particulane maner.
resulting human exposures exceed the permissible norms b
factor in multiples.

causing shortness of breath. The lungs also loose Table 1. Anmiaal Ceaths D To Asr Pollution in Urban ard Bural Areas:
their elasticity, Em doesn’t develo :

H:d:;l.-:l:f it';n.l:rmﬁ ulplh;n;nduﬂ];md m: Regien | Urhan Urban Rucral | Totsl

of exposure to the air pollutants or cigaretie !'“H"'“"' aneay . Indoors _

smoke vsually precede the development of Developed 14 (0%) 1535 4) 3 (0.9) 264 (1K)
o Countries | S
INDOOR AIR POLLUTION: Developing | 156 (6.2) 644 (21.5) 1876 (625} | 270690.2)
Theee nre four principal sowrces of pollotans | Cauneries :

an oo an iz combustion, bailding material, | 1 |

the ground under the building and biological | Total [200(6.7) | HSH929.9) | 19046350 | 30000100)

agents. As dangerous as polluted outdoor aircan

et hcalth, indoor air pollutants can pose even

a greater health msk. Indoor air pollution is & concern where
encrgy efficiency improvements sometimes makes the howse
relatively afr tight thereby reducing ventilation and raising
indoor pollutant levels. Indoor air pollution i wsually associated
with oocupational situation particularly through combustion
of biomass fuels. The greatess threar of indoor pollution exists
where the people continue o rely on traditional fucls for cooking
and heating, Burning such fuels produces lirge amounts of

n
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B, WATER QUALITY MONITORING

The Central Pollution Control Board, Delhi ininated the Na-
Honal Water Chunlity Monitoring Programme to consistently
monitor the vater quality in @ systemartic manner (o know the
nmature and extent of water quality degradatons and the exist-
ing quality of water in the water bodies. The national
programme 1§ also fermed a Mondtonng of Induan Natonal
Aquatic Resources MINARS.

The major objectives of Waber quality monitoring are:
« T warrant appropriate pollution comrol on the discharge
reaching the water bosdies,
+ To identify any deficcency i the water quatity and to imple-
ment water pollution control strategics

To determine affect of water quality the intensety and expo-
supe of various pollution on luman bealth.
* To determine bong term trends in water qualaty.

Primary water Quality Criteria

[ciess ol witkiar]
1 2 3
Dinriing waler source A 6.5 % 8.5 (1); & or more (21
Wit Corvantionsd 2 or less [3); 50, 5% - 200, and
Teagtrmes Buf Alter 0% - 50 {40 il (51 W )
IDesindection Bl (7]; and Ml (8
Ouidoor Batang B B.58a8.5 (1) 5 of mons (2§
[organisad) Jor less (3); 500, 5%-2000, and

2S00 {4 M4 [3); Nl (6
HIL[7); and Ml (B)

Drinking Water Soure G 6530 8.5 (1) 4 or mom (21

Wi Corrrenticnal 3of leza (3); 5000, 5%- 20000,
Tieatment Followed by and 205000 (4); N (5);
Disrhaction i () Wl [T and NI (8]
Propagation of Wildifa ] 6.5 50 8.5 (1); 4 o mane {2
and Figharies B ) N 1.2 (5 M E),
Hil [7]; and M B3
irfigation, Industal E EL0 9985 (1) N 2); Ml (33
iGooiing and Conmmibed I (4); B §5); 2250 () 25 (T
VWater Disposal and 2 )

{1} oM (2} Desobvad Duppén, mg't [3) BOOD [20°C), mt; (4] B MPNIDA mil count
enrapcs P hen regular tests ghoud be condectad in which 5% of sampls shall not
ancEed O and 20% of pamgle chal ool getepd P, [5) Freo Asumena. =g, (B}
Ewctrical Condecinly m p mhosiom al 250G [T) Sodkemn Absorption Fato 26 or
ke, andd () Baeon, mg't

MINARS

Under the MIMNARS programme the Stte Polhetion Controd
Board, Sikkim collects water samples from River Teesta and its
eributarnies ot pine statbons. This programme is totally funded
by Central Pollution Copirod Board, The detls of sampling
Stations are as follows:

ESTADLISHMENT OF NEW WATER QUALITY MONITORING
STATIONS BY STATE POLLLITION CONTROL. BOARD, SIKKIM,

UNDER MINARS

5. Name of Station Location
Ho. [statian ocode) (Latiiude & Longilude)
1. Chungihang (1801) Lol BB*39'0" Long. 27°368'0%
2. Dikchun [ 1802) Lat. BEF31'30° Long. 2723'44°
3. Burtuk (1803) Lat. 88=31°2F Long, 27217307
4. Admmpool [1804) Lat. B8735'15° Long. 2718730
5. Ranipadd (1805) Lat. B8°35°45" Long. 2M™1T158"
6. Singtam [1806) Lal B8°28'45° Long 271345°
7. Singtam DS (1B0T) Lal B8F20°44° Long 2Z2T"13'44"
B. Rangps (1808) Lat. B8031°45% Long. 27108°
8 Maili {1809) Lat 88°3730° Long. 27°5"15°
PARAMETENS AND THEIR METHODS OF DETERMINATION
1. Tamperalura Tharmamalmic methoed
2 pH Electramatric meihod
3,  Turbédity Maphlomelric mathod
4. Valocthy of fiow 1) Curmont medhod

2) Fioal melhod

3 Chomical method
5 Dissobeed Qxygan lodomelric mathod

Bio-chamical Oxygen Demand Dilution mathod

7. Total Kjsidahl Mitrogen a} Digestion
b} Dilstillation
£] Ammania estmalion
i) TRraton malhod (= Gmg)
iy Masstorization
Mathod (< 5 mgfi}

B Mitrogen, miade + nitate Amalgamated Cadmium
Raductan mathod for
redisztion of mireis fo nirela
by diprolisaton mathod,

8 il Collorn (MPH) Pl Sigabes Tibwe Dibutaon lechricpe

10, Fascal Cobform (MPN) Pl oty D sticn oo,

11, Conductivity Candustomatric mathod

12, Chigrga® I} Argenicmainic mathod
il Mercurmeiric method

13. Harmdnass EDTA TArimairic method

14. Galcium EDTA Titremedric mathod

15, Magnasium By diffgrence of 13 & 14

16, Alcalinity i.) Elsciramaine maihod
) Visund sration mothod

17, Sulphaie® Tustiicimuiric mathod

18, Sodium Flame Pholomatric mithod

18, Chemical Conrgen Demand Dichromate reflux methcd

20. Chemical Discobeed Solids &

Fixed (Meaolved Solids Gravematng mathod.
1. Phosphates Pkcabyctanes masthod {Colormesy )
2. Baron Curcuming miethod
(Calanmetny]

*  Angemnesrs methid has heen ghen Sind profevenoe b i e coloor of e sample
interderrs wth the chiosmose end poing Sen menourimienns et ddd be il
83 [lsually sulphaic ooncestration is ks insorface waners and hence gravimsing
imethad oy med be sevaraie a5 aehidimetric enethid, therdione, nirbidineeinic

micthexd # sggEsial
st Wharsve: Son thin ore malndy i08 ghen, fiy I 0 o of e

il
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WATEK QUALITY OF LAKFS:

Stkkim is bestowed with abundant hydrological FESCUITCES Pri-
manly because of s geomorphology and its location in the
Emrﬁmhmmfﬁuuhmﬂhinnmeninhum;
winds of the south-west monsoon resulting the Himalayas 1o
receive annual minfall which ranks as the highest in the world,
mki:ulh:liimilljuumnfahmrnmbﬂnfmimy
revers perennial streams and snow cover mountains.

The geomerphological conditions providing high amount of
rainfall has gifted the state of Sikkim with almendant wetlasds,
The state presents & picturesque panaroma of about 150 likes
siruated at different altirdes with varying shape, size and depthy.
murm:hhsmwhummmMamﬁ
pumber of tounst and pilgrims.

OF all the Lakes of Sikkim the sudy on the Environment sta-
s of the three revered lakes of East Sikkim, Vie, Changu,
Menmoitso, & Kupuk Lakes have been carried out under the
Central sponsored scheme Prevention & Abatement of Pollu-
Hmmcmumﬁm.m%mmmu
extremely sacred & are places of Tourist interest besides mili-
tary base is situated in their viciniry, These lakes form an im-
partant stopover for vanous ducks besides being home 10 resi-
dent brahmiiny discies { Tegdomgirrugines), These lakes also form
the habitat for intfroduced browntrout (Salmo trattafario),
The scenic beauty and sanctity of these holy lakes have been
drawing lasge number of tourists and pilgrims. There B heavy
mevement of different vehicles and also there is biotic interfier-
ence . Keeping these activities in mind the study was conducted 1o
assess the stans of these frgile eco-systems, which fall under the
category of high altitude Lakes as all of them Be 2500 mir above
mean sea level belonging to the category of wetlind type 14
according to Directory of Indian wetlands 1993, Classification

Comparative Water analysis of lakes is shown in the following

o

BN & = m o 8

table:
Comparative Stady of Physico- Chemical parameters of Three lnkes

SL | Parmmeters CHANGU MENMOIT L0 KuPLP

(L1

= Ave Range Ave Aampe Ay

I [pH 5 5.0-f.4 b7 6.1-74 68 [&1-72

2 | Dissolved bo0 | 37-KB 9.2 B.1-14.1 1241 | 7.6-52
Oxyjeen (mg/1)

3 [ Colciummpl |1.57 | 8902125 [1#90 | (02852225 | 1.73 | Lo0-30

4 | Sodivmmg] | 0011 | 00030022 | 0012 0.0020.037 [ 0,013 | 0,002-0.023

5 | Potassium 0023 | 00020132 | 0069 Q0060146 | 0.039 | 0,009-0, 146
gyl =

6 | MNiaremg! | 0966 | 0.911-14 L2060 | 0.900-2025 | 1.08 | 0.750-1.475

7 | Phosphase LO23 | 0013-0.720 (0750 | 02501025 | 067 | 0.500-1.800
gl

8 | B.O.D mgl 13,90 [Ra-186 7.00 4, 6-9,2 498 |6-72

9 |CODmgl |[56358 [231.004 |2137 16.10-1420 | 3469 | 22 5472

W | Total Solid | 484.80 | 270.1-673.4 | 32890 | [4210-473.5 | 299.8 | 155 9.29%
mg/l_ —

11| Total Kjeldahl | 0.021 | 00110037 | 0018 0.006-0.025 | 0.029 | 0015005
it f

12| Sulphatemg1 | ND | ND ND ND ND | ND

13 | Water I9'C | T 61T ¥C-8°C 34°C | 04T
Temperatuse
T

14 | AwTemp®™C |9.7C [¥CI4C_|57C | 1CHC - rcsc |

m
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COMPARATIVE STUDY OF THE THREE LAKES

Table shows comparative study of physico-chemical param-
cters of three lakes namely Changu, Menmoitso and Kupup.

pH- The anmual average pH of Changu was lowest with 5.8
compared i Menmoitio and Kupup which had aproximately
the same value in average Lower pH value in Changi may be
artributed 1o religious offerings and the impact of fow of tour-
ists during towrist season whereas in Menmoitso and Kupup
fow of tourist 5 compartively low

Dissolved oxygen: The highest annual average of dissolved
oxygen was observed at Kopup with 1241 mg/1 and the lowes
2.0 at Changu with 6.00'mg /1. The low D.0O. Valise of Changu
shows the endency towards ewrophic condition of the lake.
In all the sites DU condent shows & marked seasonalicy with
oxygen levels during winter months which might be
due to cumulative influence of low insolation, low tempera-
ture, over turn of lake water and minimal photo synthetic ac-
Hvity,

Calcium, sodivm, Potassiom, Nitrse and Phosphate valises are
apprpximatchy same inoall e shody sives. The average calcium
value of Changu was 1.57 mg/l s that of 1.890 mg/1 in
Menmoitso and 1,73 mg/l in Kupup, It has been found thar
calcimm concentration increased from summer 0 winter. Phos-
phate concentration was highest n Kupup with 1.67 mg/1 in
average wheres i Menmoitso mg/land 1.023 mg//| in Chamg

B.O.D & C.0.D: The annual aversge B.OD, valoe of Changu
was 13.9 mg/l which s comparatively higher than other two
study sites. Menmoitso shows 7,00 mg/1 whereas lowest B.O.D.
vitlue wis observed in Kupup with 4.98 mg/1. More or less the
same pattern was followed by C.OT. Changu showed C.OD
56.5 my/| followed by Kupup M.6 mg/i and Menmoisto 27.2
mg/l. Maximum values of BOD and C.OD, was observed
during rainy season which may be due oo heavy inpur of Vari-
rtynrnmmllmwﬂiﬂﬂdmumlmdpmﬂmnf
lavourable environmental conditions for microbial activities.

E"
The highest total solids was found in Changn with 484.8 mg/] 27z
followed by Menmoisto 3289 mg/l and Kupup 299 8mg/1. e
Total Kyeldal Nitrogen was approximabely same ar all sies. The T
higher BOD. & C.OD valies infer o the pollution potential.  From Palace tank {above
Thus it can be inferred that Changu lake has suffered undesir-
able changu than the other two lakes.

]
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Divinking Water:

The survillance and monoring of water and waste water qual-
iy 18 very ifportant o evaluate their adverse effec en human
health and surmounding environment. The available water may
be unifit for drinling purpose due o chermical gnd micro- bio-
logical contaminations and therefore apart from MINARS the
SPCH, Sikkim momtors dnnkeng water of Gangok along with
wiater quakity of some high alubude laikes and hot waste sprngs
and water qualiny of streams encompassing Gangtok town,

The dninking waier source of Gangiok © Tamzey at an alti-
tude of 14,0006 sbove mean sea level. The Public Health Ea-
gineering Depantment supplies and maintins the drinkingwater
supply to Gangiok. The water from the source Tamzey is storod
nt 1P & 4* mile Rateychu tank and before distribution it is
stored and chlorinated ar salap tank (6K f. ) From this stor-
age and chlotination point water is distributed to Gangtok as
per Use detailed sietwiark,

Details of water supply dismibution lines ar Gangrok.

From Selep fo Enchey- 8" da Gl Line 4 nos and 8° dia C.1. lina
From Enchy 2 dia G, line p L indusirias.

I " faaras ...,

¥ ', . S Kazi Aoad,

! RS T Palace Tank.

S T gt

2172 S - M Karl Road.

212" B By tank,

212 R, T Dewglopmant A

:-" .$. Fire firse 1o Bazar ama

- . . - Paljor staclivm

4" vaariBy Press innk.

a4 . . I Bazair lank,

B e e o, DHd Post alffica

i P~ IO | - N Palace

2 L Ldd. Chandman

rmu—uwmmmmcmﬂn

el

Ling o Marn Karm and Lal Market

"Gl

& Gl

T
1"

furithasng
LEMEAT P Bk an oid markel,
47 G |, Hirman
5 Gl
4= Gl

Bhawan.

- 1o 55 00 gadion ank phove poir

= Bazars rone.
i mearkasd, Tibe# Road

fg.
E127 G line Hosplial ress e Bne

G1. Line hospital
GI ke Palice barrack

2" Gl ino Tibet Aoad,

a

Gl line old marke!

2177 Aing Bne for bazaar,
Ein'?fa‘l Eng at old west point schosd pnd anthang

Frodn High Cout tnnl:
o
212
From okl selep 11.l!r
PO
Tenk 1,040,000,
Gallons.

Gl High Court tank.

Gl line DPH.S. PN GH. School
Gl Bne Mordhill ot

Gil Bne Postoflice and Tibel road
G lina  Giffs School

i'hﬂ dia Gl Ling o Aa) Bhawan,

g GL e 5.5 8. O#lice

dis Gl lins below CPED Oiffica,
dio Gil, line b 518 Odfice and quarios.
s A1 s Aoy Blotaricad office and quarisrs.
dia Gl e P & T guanes
mﬂlhmmmm

Mirluaga
1" dia Gl ke 1 Miniokga
212 dia G linp fo Tatha I
21/2" (88 G1. Ling 85 Policn barmack.

ZGa Gl e 1o Raat hoad o) O
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2 dia Gl to Bulbuloy Bne (Below Bhanu path)
212 cha G.L e 1o Poat Offioe s dessel poses asa.
2" cia G L 8 B0 rear socrotariad (Annoonrns Boldng)
11747 din G ine Yaleyad Bhuaeean

11527 dig G ne 1o T.HA Cusiar.

2 ol G o oo Wlirerian B s sy
2142 din G lina 1o Ol Post Offico quaner,
27 @ Gl Hna b Sangram Hall araa
e GL ling 1o old AsSembly Anaa.

2" dia QL i to T.N.A hosiel and school.

11;2";:& firs bul::.r:-l]upuh-mmn
T oha G Yo Sangreem hall and dowelopmant afsa.
1 din Gl lino 10 Assemly area |Oid)
55,000 galls ank (above o' Poinl.).
&7 ke 1. b i0-cesiopmoni pma upio TS Sohool.
Sichay Lank

Prst Ofioo tank,

GILC.| Tank.

1M a8 GL lind i cooparalive aren.
11727 dig G line 1o Fai gaon,

1™ dia G.1. kna to TH.HS anea
17 dia Gll. lino o Chiof Justice bungiow anaa.
1172 dia G, ine 1o THH.S School,
From 45,000 galls lank.
Emmhum#ﬂiwm
From upper Dovalopmant area
112" dia Gl Ling 1o Mandar Holel amea.
112°  din G, Ine lo Puspa garage area af

d-ruu:gmm anea,
' dia G line ko Fira lind &l Dnnalopimen Area.
1% dia G w0 GG quarans.

" dia GA. ling 1o Dograll tank.
102 e G liss &k Marm Mam.
1172 din GL fire af Chorimn,
27 din G, Ene 0 Hiousing tank.
2% dia G, 4o Pam hausa.
From Do 1ank.
& dia G, e to S00000 gall ik a1 Choan
4" digy ). Tmes 1o Desceah Bazar,
4" A G lina o STCS,
4" a1 Ima bo Syari.
2 ha G lirss 10 Tank
Z* dia G, lirer 10 Syar Chimtar
2 dip Gl ling 1o Gailo gacn.
212" din Q4L line to below Deornll school raad.
1172 din G, o &G Cuaries.
1172 dia G, 86 Daorall Barar
11/2" dia G, 80 Waby, Arpa complex,
1172 dia Gil, ko Dairy tarm,
102" diat G, 10 Hewaing tank.
Foemn 90000 gall on ek Choen
3% dim G, Sne 1o Army cantl
4" dim G, hna by CARH.
47 dim G0 ling bo Dalanoe AuditGhum ik
4" dim G| line bo Ando Godal,
11/2%da G, na 1o 5™ mile Tadong.
6 ka G ling b0 Housing Eark.

2" i G ring fire.

2 dis G, Ene o Babpi School asan

T dia Gl ko Boand.

1172 dia G, b SWT Golomny
1:@&3:.h:ﬁhmm

1 1o Ciolory.

17 dhia G, Bng 1o Jewals.

17 dia G, 1o Holy Crasa.

" da GL line o Uppar and lower Tadong
4" gia G, 1o Bhad Schoal rond ling,

F lirsa ol mmkg
NOEEPS 11/2” din Gi1. 1o ring line.

142" dia G, 1o ring lind,
::gﬂ?ﬁniﬁﬂﬁm
. lirsa
115 Dia Gl e 1o Bhal schoal
wnmmm Rntyﬂmlnlmﬂplrﬂlrmntplm“u

14" pl‘ﬂI.H iC.| and pariial GL line 0o,
8" G ne 1 .
g Gl line a3 nos.

From Sona lank.

From press tank,

Housing 1Ak 10

Drinking Wates guality

The drinking water has direct impact on human health and
eonssdering this fact regular monitoring of waier i carmed out
at different points

Ermphasis is greem on the analyss of physo-chemical and my-
icree-biological parameters, a8 the surface sounces are prone (o
biological contamination resulting n the prevalence of wates
borne discases cauwed by contamination of bacteria, amoeba,
Wiries oF VLTINS Worms

Charseteritics of Drinking Water
15 10500.1983
E"F;;ET_-—H-_H.II--_ Limid Ralazation
MNa allowed
if abmrnate
BOUFCES
ang nol
— — mvaliabis
T “bLoow ~ Hazenmax 10
2. Duour Uinalgeeticnatilo
3. Taste Agresable
4 Turisty MTL, Frume, L] 25
5§ Dissald solids gt S0 000
6 pH 650 A8 L ) ¥
T.  Totml andness (a8 CoCOy) mgh. mae - 300 E00
B Galslm {as Ga) . k- 200
B, Magnesium (as Mgl . aa 1040
10 Copper (a8 Cu) i 0.05 15
11 Imﬂ:nﬁr]{ - F g.‘!; 11;r5
12 M as i v
11 MWN{L iy o 250 10040
14. Sulphinbes (a8 Cou) - 150 A0

{ provided magresium (as Mg) oes nal n::r.ud ay
168 Milrntes {es MO A -

i Fluordes (ns F} n ﬂﬂ-!lﬂ!ﬂ 16
17 Phanolo compounds

s GeHsOH) " ) B0 0,002
18, Rbarury [as Hg) = 0.0 g
19, Cadmium {as Cd) 17 oo -
20, Solanium [as So) - o.0f :
1. Areenic (a8 As) 0.0%
32 Cyanides (as CH) " 0.05 -
3. Lead (os Pb) 2l 0.1 .
4. Fincias &n) = 5 .
20 Aniorec dalsgents

(as MBAS) 02 -
. Hewgwalard chiomiim

{as Cr'™) i .08 .
2T, Minaral od i (1L 0,03
28 Resihoal fres

ehilerina i1, i 00
28 Peshoddes ANl
33, Radioactw maioniak

Mlpha amillers wCEmi, max. 107"

Bois emifiers it 10"
Dirinking water gquality

Water i3 the fandamental basis of Iife, The dnnking water has
a direct impact on human bealth and considering this fact the
regular monitonng of drnking water supplsed o Gangtok town
at different localities reveals the following facts. A detail sudy
under taken by Pollution Control Board assesses the quality of
the urban water supply network. As a very lintle work has been
carried owt on the water quality of the other parts of the State
hence the information's provided under are hased on the detail
study of the water quality of the capital town only,

Drinking water ks supplied 1o Gangtok town by the Public
Healih and Engacenng Department. The sounce of drinking
witer is at Tamzey at an altivude of 14,0006, above mean s

m
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lewel. Anarmy base camgr is also situated besides this siream.
Tiee warer from Tampey = stored at 10% mile and 4% mile
Rateychu tanks and befoge distrbuison i i stored ar Salep
tank{t, 0004 ) where chlofination takes place after which the
water is supplicd through pipeline network 10 different parts of
the capital town Gangiok

The water quality & under confinuoiss ANIOGARE 11 Yarisus
peririts from where i 18 used For consumption ancl for this pur-

designated as llows:

Zone 1: Deoralic {Syan Panihouse, Deoraki baznar)

Zone2: Loll MashenLall marcet, Sundan gaon, Old Secretariat,
Bishal gacn).

Zoned: New Markec{Nam Nang. New Mariet anca and Kazi
Road).

Zone 4; O Market:{Arithang, O4d Market area and Kazi
Road)

Zoneh: Hospital Point{Hospital complex, Diesel Power
House Palzor Stadinm compbex)

Zoneh: Development Arew(Residential ares, TNHS Eoad,
Shopping comglex).

ZoneT: Babwakhani Ares {(Vagm comples, Forest Colony, P&ET
Colony, Zero paint anea)

Drrinking water samples are collected from the zones specified
by Staie Pollution Condrol Boand (SPCH). At least three samples
are eallected from ench 2ones on weekly basie. The methodol-
oy for |sboratory analyses ol the parameiers are adopled froem

the “Seamdand ot v Exsmivartion o water and wasie water” 1

15® Edition 1992 prepaned and published by Amencan Public
Health Association, American Water Works Association and
Water Pollution Contmod Federaton., The collected samples after
necesoary anabyses in the waber lsboll SPCH reveals

FH

pH is the negative loganthm of hdrogen ion comcentmation,
pH & used o measure the alialimty ansd acktity of water. The
pH values of all the sations e within the Indian standamd of
6.5 1o B.5, The pH walug is between 6.4 1o 8.2, The zone W
I:HM].'-‘i!ﬂl pqnlnll shows minimal FH {fd} whereas m zone [V
{old munrket) pH s 52

=il

=0

pose seven localities have been identified by SPCB which are

510

Conductivity
The highest conductivity of 540 umhos/cm’ was observed at
zome | and zone ¥l whereas zone ¥V shows lowest.

o T

o -

L ol

&

MHasalved Oxygen

The collectod samples are analyzed within 24hm of collection
i lab of SPCHE The lowest 10 valoe was recorded in 112
mS i ot zone Y1 while the hgghest 134 mgSlir was absericd
at zone [11. The dissolved oxygen of all the samples s above
Argd Ire. Which is the prescrbed value

m Dissolved Oxygen

fona | Zone llZone il Zone Zom vV Ione Zone

M

B0 {Biochemical Oxygen Demand)

The highest B.OUD value was fownd 0 be 2.2 mgiflinat zone |
and lowwvest | Emgflin ar zone WV & V1 . Three stwdy zones viz
rone |, zone I and zone V11 shows B.OD walue more than
prescribed it of 2mg/le. And other zone hie within the per-
missible hmit. The qualisy of water 5 defermned by BOUD
walue, the higher the value af B.OLD worse the quality of water.

T

Wi 'L
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Nitrate (NO,)

All the study zones show that the values of nitrate fall within
the preseribed level of 45 mg/lr. With the lowest nitrate value
of 26 mg M, at gone 111 and highest 4 1mg/ltrar zode V.

Hirate{ NO3)

F

Zonel Zone Zone Zone Zonw Zane Tone
il 1] n ') Wil Wi

Mapneiium

The national standasd for Magnesium concentration is 3 mgy
I, Two study zones viz zone | and zone IV shows comcentr.
tion more than national standand wheneas other zone lies be
low standard, The bighest Mg-concentration of 35 mg/ Iy, was
recorded at xone IV while [owest 23mgs e 4 xome 170

Magries|um

o B B 8 &

Free CO,
The lowest free Col was recorded at zone 11 with 0 7 mg!
Itr.and highest 1.2 mgsde Al pone TV

Chlovides jas chlorine)

The chlondes concentration in all the zones were below 1
national standard of 250 my/te. The highest concentration o
chloride was found 1o be 127mp/ler &t zone V1 wheress
lowest was recorded ar zone [ with 105 mpSlee

Chiondes

uni

Sulphate (S0 )

The highest Sulphate content was recosded at zone V (24mg/
It} while bwest valise was observed ar zone | { Lamg/lir ). The
sulphate content of zone 11, zone [, zone ¥, zone ¥, zone VI
cone Y11 were found to be 19 mgSlee, | 8mg/der, 22 mgetr
24mg/ e, 1 8mg/Ntr and 17 mg/lir Fespectively

Total Handness {as CaCO,)

The total hardness value of all the siudy zones e within the
prescribed national standard of 300 mg /i With Ivigghvest ot zone
W05y e ) and lowest concentration of 77 mg/Itrat zone

IT1. In other study rodes viz v zone 11, zone IV, zone V1, and
zone VI, 95mgTir, 92mg /e, @8mg/ltr. g/ lir., and 91mg/
ler, were observed respectively
TAd e Ean
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Calciom as f.'u["l}.l -5"""""" LBL: [ Tomg. | -1__';:"" pH | Cend | Sal t" (B |
The national standand for caleaum s 75mp/ir. In all the study  [Eoes™ TG | @0 | -I-.'E_-i i 185 Te T8 | o | Backh
zones the calcium concentration was found to be within the | fon | € | | s | |
national standard. The highest calcium concentration with 68 | Mowtsfon | Spg | B2pm) | 1657 | 100 (88 X0 Tose. | Mooy
myg/lir. was recorded ar zone V1 and lowest concentration of - |0 Tioona T T T o e Y
54 myge/ Itr. at zone 111 Sharm o | | I
Calom | Fareras ] g 1§ T (%4 W Tewe | Dlaviish
it 1 S 1 } L
Han Kol | Beveeny - L | -] Bl | & |54 §- | -
Ramy  Pexi e el e 1TL EX | MO 53 | Tom | Whady
i.‘u'u._
I CHEMICAL AMALYSIS
[Source |Source | DO [DCO'[CL  [Ak  [Aci. | Hard,
I | Name | | | | | | |
| |_|.] { ";,r.l". 5332 | :l'\-J l..1 | }_..l'_ll'l_ _."EI""':M | 40T i |';"q! -_l-_|r|.|__
I { HJ | Sping | I'8.832 2066 | 2506 | 11E67 | 15.17 | 93.476
;:I""i | I"-2|'-:1||.L | B |1"_ 1 'J | |.659 _':-I_I,n'.' i 11 i:'-‘h:-“n!lll
I {F] | Spring 18468 (734 | 1141817233 1433 | 7543
I {nJ | Spring | 7.568 | 'I i | 18907 | 5867 |6.8) __|}'--I:-I
[RKH | Steam (K468 (434 |0624 | 1633 [133 [1406d
l AKH. | Stream | |':-.'i|‘15 B J-'| | 8268 |2067 533 [ 125K
o' (N0’ [si0' (TS [T.hS  [TSS |
o, .Eﬂ'l 67101 l'r I'H'II'I‘ “f-__'_'j_"___}_‘_fa_'._"'l_.ﬂ'l | .:1'.-1':.|'I|H|
R A A A B | {4101 (00154 iR4%0 [455.200 | 384,200 |
7921|0013 | 10601 | 240300 | 202.000 |
6,542 |0.009 | 10597 | 104360 | $3.700 | 20.660
T.ILS & TS5 [4.195_[0.010 | 12952 -_".“L'”"-_'_‘_I'T.:.-.i’f_‘.‘_‘.’.*”" | 378600 |
The national standard of roral dissolved solids is S0mg/lir. | 0.248 h:' 001 ”".“" | S63.000 | 455.600 1 W 400 |
The total dissolved sofids value is tise highest in the zone VI [ 2431 [ 0.003 | 130 940 | 331,600 2200 | 229.400 |
:.::JL -Ilj "ufi: .'|.n|!-|!|m-r'.r at gone 11 with total dEsolved sal- 'METAL HHAL‘I’E'E
s value of 20 mgs i X s ] [we
Simitlarty, total .«u:-prmllrd solids concentration lies highest at | :"::1::" Source | Ca Mg | Fe Na K
x . i . 5 i i . = e B — 5 ' .
;'::If.:lr_:u;':r? IV, mone VI with 104 mp/lir and bowest 1.1 mgs 61 Ir Botag _"|:.'=.I'F| 3 "-.,'|‘,| 12130 | 51,155 | 92.902 |
The analysis of drinking water of Gangiok town shows varia- | "-]_ I Spring :'-'II"I ND I LOu8 | 15478 1 j-'l 322 |
tion in concentration of some parameters in different study | P.S] | Spring | 'H]Hl | ND [ 0.179 | 41,749 | 33, :-#?'1 _
zones. This can be attributed to chances of leakage due to rust- | F.J | Spring "-' 118 | ND | 0.024 | 37.046 | 37.556 |
ing and improper fitting of papeline nerwork passing through | 1)) Spring | 24.713 | .‘n.l.] | 0.204 | _"'"4_'1"_ Y1556 |
the drains l R.KH. | Stream | 4.545 ?_'-.._!‘_! 0139 | 13.036 | 9.883 |
[AKH, | Sweam [ 8954 | ND [ 10351 ]29.868 | 17.790

STREAM/JHORA WATER QUALITY

A, prediinifary sty on the water quality of streams and jhoras
encompassing Gangiok was caméd out in collaboration wath
the Department of Zoology, Sikkim Govi. College and the re-
sult of physo-chemical analkysis is shown in the following mides

HOT 5PRINGS OF SIKEIM.

The Himalayas i one of the largest geo-thermal arens of the
world. The Himalavin belt 15 150&m wide extending SN kom
through parts of Tibet, Indin, China, Myanmar and Thaikand
It ix the birth place of more than ] D00 kot spring's

Hot Spring

Sikkrm s 0 part of Himalayan geo-thermal belt and o bleseed
with a number of Hot springs which are believed 10 have high
medicinal values. These springs are believed o cure skin das-
eases, digestive disonder, rheurmatiim, leprody et

The hot water apring of Sikkim are also consudered o be a place
of worship and are Frequented by a larpe number of domestc
nnad foretgn visiton

Az a result of rapid increase 1o the fow of people in these hot
springs, it i feared that the water quality of the springs may be
detenorating. Taking this factor info consaderation the sudy
of the Hnrwpnn].p. af Sakkim was earred oud to asses ihe Chemi-
cal composition of the hot springs water under the centrally
funded scheme “Abatement of Pollution”™

i
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Under the scheme the hot springs viz Legship Ht Spring,
Yumthang Hot spring. Yume-samdong bot spring, Falang Hoe
wpring and Borong hot spring were studied

COMPARATIVE STUDY OF THE HOT SPRINGS OF
SIEKIM HIMALAYAS
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Sampling Site Code
Humbar: Homa of Sampling Site
i Ralong Hot Speing
] Bamng Het Spring
L Yurmithang Hot Sarng
I Yuma-Samdeng Hol Speing
W Lagship Hot Spring

COMPARATIVE STUDY OF THE HOT SPRINGS

The table shows the comparative study of the physico-chemi-
cal characeristios of fAve Hoe Springs namely Legship {Reshi),
Ralong, Borong, Yumthang and Yame Samdosg

COLOLUR;

The colour of water in all the hot springs i Hazen unde is bess
thasi 5§ {fve).

APPEARANCE:

The water of all the hot springs is clear in appesrance

Piigrima taking § dig it hot wirker BNy

TURBIDITY:

The tarbidity of hot water i highest at Ralong Hot Spring with
the turheidiny vadue of 22 NTL followed by Borong and Yuame
Samdong Hot Springs with the nurbidity value of 20 NTU each
and then by Legship and Yumthang Flot Springs with ourbsicipy
vl af 16 WTU and 15 NTU respectively

CONDUCTIVITY:

The conductivity values were found to be highest in Lepship
hot spring with conductivity value of 1020u MHOS/cm fol-
lowed by Yumthang and Yume Samdong Hot springs with
conductivity value of 1000u MHOS//cm and 9500 MHOS/cm

respectively

TOTAL DISSOLYED SOLIDS (Dried at I5=C)

The total dissolved sobids dried at 105°C was found to be high-
est at Legship with TDS value 680 mg/1. folkowed by Yumrhang
S{Kmg /1 and Yume samdong 580mg/1. The lower values were
observed a1 Ralong with concentration valise 280mg/| and the
lowest eoncentration value 250 mg/1 at Borong Hot Spring

pH:

The pH valuex of the e iprengs was found o be lowest ai
Legship with pld value 7.6 and the hghest pH value was ob-
served ar Yomrhang with pH 8.5 Ralong and Yume Samdong
hor springs showed pH value § each followed by Borong hat
spring with pH value §.2

TEMPERATURE AT SOURCE =

The temperature of hot water at the source/point of onigin of
the ot spring was found to be kighest at Ralong SIFC fallowed
by Borong and Yume Samdong

Heot Spring 40°C each and Legship hot spring 35°C and the
lowest water emepriaure af Yumthang hot spring 344

DISS0LVED OXYGEM:

The dissolved exygen was found only in the hot water of Ralong
and Borong Hot Springs with DO values 1.5 mg/| and 4mg/
respectively. Dissolved oxvpen was ot detecied in the ather
three Hot water springs of Legship, Yumthang and Yume
Samdong

CARBONATE HARDNESS AS CalC0y,

Carbosiate handness was detected only at Legship Hot Spring
with concentration vilue 744 mg/l Carbonate hardness as
Cal0), was not detected at other Ho springs (Ralong, Borong,

Fi]



Yumthang and Yume Samdong).

CALCIUM HARDNESS AS CaC0y,

Calcium Handness of 130mg/] was detecied st Legship whereas
the other Hot Springs of Ralong, Borong, Yumthang and Yume
Samdong did not show the presence of Calcium Hardness

CHLORIDE AS Cl

The concentration of chlordes as T was found 1o be highess
Legship with concentration value 8.0 mg/1. Fallowed by Ralong,
Borong, Yumthang and Yume-Samdong with concentration

values 7, 2mh/l, 7.0mg L 3.5 mgfl and 3 mgsl. respectively,

SILICA AS 5il),

Silica concentration was [ound to be highest at Boarong hot
spring with concentration value 2/ fallowed by Yumthang
bt sprivg with concentmation valoe 24 mg/l. Silica concentra-
tiom was found o be 22 midl each ar Ralong and Yuame
Samdong Hot springs, The lowest Silica concentration was
found at Legship with congentration value of 14 msl

BACTERIOLOGICAL ANALYSIS OF THE HOT SFRIMNG
WATER

The hacteriological analysis of water at source (point of oni-
gin) of all the hot wader springs imdicate that asrolac patho-
genic bacteria are absent. This may be attnbuwted to the degp
scaled ofgin of the water. Colourless filamentous sulphur
bactenia s present in all the hot springs.

ALGAL COMPOSITION OF HOT SPRING

A luxirient growth of the algal species (spirogyra) is seen thrive
g over the rocks where the hot water flowe This is typically
seem i the ot springs of Ralong and Borong. Whereas the
other hot springs of Yumthang, Yame-samdong and Legshap
isdevoid of any algal growth this may be due o cxcess human
interference at Legship whereas at Yumthang and Ywme-
samdong it may be due to the adverse dlimatic conditions,

DISTURBAMNCE AND THREATS

The increase in human activities in the hot spring areas has led
1o varpous ecological stess. The people demand on the sar-
rounding forests for fGrewood due w lack of aliernatve Reel,
There is a lack of proper solid wasge disposal as huge quantity
of solid wastes are generated during the peak season, Waste
minferials lie scattered along the surrounding huts and the nver
banks. The samitary Facilities available is unhygienic and insul-
ficient as temporary toilets are constructed on the nver bank
where the fuecal matter 15 directly discharged into the fver wiith-
out any treatment, The demand for meat and mear products
had further acoelerated the rate of Ashing m the nvers

The large number of patents with vanous communicable dis-
cased frequenting this hor spring may further spread these dis-
cased, [t i feared that due o the unhygienie conditions prevail-
ing arowund these hot springs, the people an their way back may
be infected by new distases.

REMEDIAL MEASURES:

1. Proper management of the anea.

2. Proper sanitary facilities (o be provided.

3. A detaled microbiological stody to be carned oud

4. Regular monbonng of these hot springs o assess their im-

pact on the nver eco-gystem.

5. Detail study on radioactivity and micro-elements io be car-
ried our.

6. Lietail evaluanion study of the people visiing these dreas

The hat springs in Sikkim are regarded as place of worship and
holds a high religious esteem m the hearts ol the local people
The people drink the ot water and bathe in it, considering
these Moo detailed microbiological and radioactivioy study
of these water & felr essentinl taking into account, the study of
the peomorphological aspect of these hot springs  and their
SoOnOmic explotaton

The findings of the present study reveals that the Hot springs
of Legship {which (s the highest frequented area among the
five Hot Springd) is facing o podential pollution problem

RNOISE POLLUTION MONITORING

Moise has rapidly become a source of environmental pollution
with increasing industnialization, whanization and the rapid
expansion of the means of ransporiaion. The ambient noise
level termwed s the total nodse associated within a given envi-
ronment and usually comprise of sounds from many sources
baoth near and for

To asseis the Note Pollucion of Gangrok and o judge the qual-
ity of environment with respect (0 noise pollution, servey s
conducted by the Seate Pollution Coniral Board. In this survey
7 narmbers of locations falling under different categories of Land
Use were selected for monitoring. Observations are made
thiroughoir the day at different time frame to cover peak hours
and lean hours at right for noiss levels.

Following methadology have been adopied to measune the
Aoise level:-

(i} Mobse levels are measured using sound level meter (CY 5
NET 2031} with A-weighted frequency filters.

(i1} Measurements are taken around the selected location avoid-
ing any specific and direct nose source.

{iii) Measuremenis are taken in slow moste of sound level meter,
(v} The measurcment of sound level are taken af a heght of
1.5-2 meter from Grownd [evel (human hearing hejght).

NATIONAL STANDARD FOR AMBIENT NOISE LEVEL

Zona cakegony Loy, D4 (A} Day Leq. DALA) Might
it limit

[rycdusingd Aran 75 rL!]

Commencial Arsa 65 55

Hesidsntal Area 55 &5

Sdanca Jone 50 40

Table 4. AMBIENT NOISE QUALITY STANDARDS

Category ol area Limits in deciliels
DAY NIGHT
Industrinl area 75 0
Commereial prea k] 55
Residential area 53 45
Slbenes zone = 4

n



TTATE OF ENVIROWMENTAL POLLUTION REPORT: JINKLM 2004

Sources of Nofse
The sources of poise pollution are many. Major ones of these
pre vehicular sources, commercial activibies, COnsrucTn -
tivittes and others, The present chapter deals with the noase
pollution stnus in an amound Gangrok. As there are no such
big industrial units the main gource of oobe pollution in the
capital town 18 from the vehicular traffic. The other sources of
nioase inchudes-

Notse from foed spesckers fan amd arovend miesic veadors

M frown s T

Nose from greicratons fr adveost alf the ana divimg poser-off

STUDY AREA

For the assessment of noise pollution, different locations withan

Crangtok has been considersd which has been categonzed 1580

Residential, Comrmercial and Stlence zone 48 per Emvironment

(Protectian] Act, 1986 As there are no industrind units within

the town as such, industrial area category has been skipped

HESIDENTIAL AREA

The restdential arca may be defined s an area, which is dévoid

of any commercin] activities, ndustrial wndes, and meant for

residence only, For the assessment of poise pollution in and

around Gangtok three different locations viz; College Valley-

Tadong, Deorali Govt. Quarters and Development area has

been taken inbo account.

COMMERCIAL AREA

Commercial area is an area where most of the commercial ac-

tivities take place for example Marker place, shopping com-

plex. To measure the noise level Bazar area and Indira Bye-
s wiere seletted.

SILENCE ZONE

SHlence zone include arca up o 100 meters around ceman pre-

mises like hospital, educational institutions, Courts, parks etc.

Hospital point and District Court premises had been selected

as measuring siles

Tahle 5. NOISE MONT [ﬂ:l-'tl"dﬂ LOCATIONS 1N GANGTOR

SiNa TYPES OF AREA | MONTTORING LOCATIONS

1. | Hesidentialares | 1. Collkege valley, Todeng,
2, Deorall Gevi, quaricr.,
3, Develnpmend asva.

L Cammercial arva 1, Haomrd%0G Mang),
3. imdirs Bye-Pan.

x Silence snne 1.  Hospical Point

| i

[Mstrict Court,

The measurement of ambient nose level was done by Sound
Level Meter 2031 A (Cvgnet), The measurements which were
taken for seven consecutive dayvs in each sites were in three slots
e, morping .00 a.m. —10.00 a.m., afernoon 14.00 pm.-
| Dko.mi., and oight 18.00-20.00p.m. The detalds of the mea-
sarerenes are reflected at tnble &,

RESIDENTIAL AREA
Tkl b, Amabdenr Nodar Lovel im oll¥ ¢4 ) ar Residemital aree i Gamghel.

[81. | Place Time [ Lmax | Lmin | Leg
ha | ! | ..U

1. | Collegn walliyy, Morning 742 M3 | BB

Tadorg Memoon | TRd 427 |E0B

Mg (763 |98

I3 |Deomi Govt. 0. | Moming | 715 | 351 | 553

Afwmoon | TE 09 | 6a
|Neght | 734 | 382 |572 |
| 3 Developmeni frea | Moming | T84 355 (96

Alernoon | B5.3 41.7 658
| Night |15 | M8 507
Morning 5:00 a.n. ~ 10:00 a.m. hﬂmnl}ni‘m—d-m pLm.

Might f:00 — S:00,

College Valley, Tadong

Tadong is sinuated in South- East of Gangtok. The sampling
site was bocated near Siklam Gove. College. The mnjor sosmnce
of noise pollution in this residential area are vehicles plying o
Mational Highway 31-A. The other sources ificlude music sys-
tem, aokse from construction Sies efc

The Leg. Value represents the average energy for the total mea-
sured time, The average minimum Leg. §16dB{A) was recorded
in the moring and average maximum Leg. 60084B{A) was
ohserved in the afternoon hours. At night time Leg. 58.4 o8
{A) was recorded. Afternoon was found o be noisier than
morning and night. The values are higher than the permissible
it of S5dB{A} in doytime and 45dB{A) in nighttrme

The instantnneous valwes were found ta be o minimum ol
14 TAB A and miaximam 74 2dBA) in morming and minimom
42 2dB{A)Y and maximum 78 4dB{A) in afterpoon, whereas
minimum and maximem value at night is 39 54B0A) and
76, 3dB[A) respectively,

Deorall Gove, (huarers

Deorali Govt. quarter is siruated 3 Km away South-East of
Gangiok The sampling site was located at Govt, quarter. This
area is covered mosthy by residence. The major contribution of
poise i by mnesic syeiem and consiTuciion activikics

The average minimum Leq. 35.3 dB (A} was observed i the
morning and average maximum Leq.61.4dB (A) was recondod
in afternoan. The average Leg. 57.2 dB (A) was recorded dur-
ing might. The insmantancous values were found to be a mand-
mum of 35 1dB{A) in morning and maximum 763 dB (A m
afternoon. The minkmum insantancous value inafternoon and
night was obsirved as 394 dB (A) and 36.2 dB (A) respectively.
The maximum instantaneous value of 713 dB (A was recorded
in the marning and 734 dB (A) at night,

Development area,

Development area is located in west of Gangtok town. The
sampling was located near the Sangram hall. This anca i3 cov-
ered mostly by residence. The major source of noise is vehicles
plying in streets, toise from mussc system {room residence and
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other activities

The average min. Leg, 507 4B (A) was observed during nighd

The average max. Lo 658 di (A} was observed duning affer-
noady, The avernge Leg. 51.6 dB (A) was reconded in moming.
The mstantancous yalues foand were o mnmem of 3.6 d8
{A) dunng night whereas maixzmum B5.3dB(A) during after-
nocn. The minimumn instantanéos valuss were [ound to be a
minimum of 346 dB (A) dunng night and maximum of
B85 3dB(A) duning afiernoon, The minimam bstantoneous val:
vk dunng morming and afteraoon were reconded as 155 dB
(A) and 41.7dB{A) respectively. whereas maximum instanta-
neous 78, 4dB(A) and 71.5dBAY was recorded in morming and
nighi respectively,

COMMERCIAL AREA
Table 7. Amidend ot fevel du dff (4} ot comimwrciad armas in Gangiak,

Sino | Place Time | Lmax | Lmin | Leq |
1. Bazar Moming | 971 | 584 | 704
ArealM.G Aftemoon | 105.2 EET.'IJ 74.3

Marg) Nighi B54 | 562 @ 821

2. indira Bye- | Moming | 930 |520 | 645
pass Aftemoon | 970 | 574 | 732

Might | 880 |438 |694

Morming 80010000, Afternoon 2008 Op.m, Night £.00-5, 0pm,

Bazar area(M.G. Marg)

This s situated at the heart of town. This arca & full of shops
and vendors. The sampling site was bocated at Metro point where
traffie huis highess movement. The magor sparce of noise in these
arvas are wehicles, Also notse om vendors and pressure bhams
wsed n the wehickes add o the nome pollston, Moverment of
peaple are also found o be contributing (o nose palienon

The Leg. Value represents the average encrgy for the toal mea-
sured thme. The averape minbmum Leg 62, 1dBLA ) was recomded
in the night and average maxiomem Leg 743 dB(A) was ob-
served in the afternoon howrs. In morning Leg. 704 were re-
corded. The instantaneoes value was found to be o mindmom
Leq. 562 dB {A) ab night wherens 58.4 dB (A) and 1.0 dB {A)
was recordod in morsing sl Alernoon respectsvely | The maxi
mum instentaneous vakue was found 1o be 105.2 dB (A) mn al-
ternoon while B3 44B0A) and 97 1AB{A ) at might and morning
respectively. The higher notse was found in afternoon and it
may be due 1o maore traffic congestion during this ime. All the
values are much higher than preserbed permissible Bimid

Indira Bye- pass s sisuaicd 4km away from Gangiok. The sam-
pling site was located near Motor Vehicle Department, The major
source of noise pollution is large number of Garages and
wuorkshops, and handiing of meial goods, and other coommerctal
activities. Almost all the worksbops are locaied i this anca

The avernge mimimom Leg. 68.5dB{A) was recorded in the
morning and avernge maximmem Lag, 132 dB (A) was obeerved
during afternoon.  The sverape Lo, 694 B (A) was found af
might. 43.8 dB {A) was the munimum instantancous value re-

vt

corded durnng nygtht whereas 52 08B(AY and 57 44B(A) were
recorded as miminnam instantaneoos valees dunng morang and
night respoctively, The maximum instantanoows valoe 97 0dB(A)
was revorded in the afiernoon while 88.0dBA) and 93 0dB{A
ar night and marming respectvely, Thus, highest minimam,
i azicl Laxg, Value was observed le'ing alkernoon. This
mery be attributed oo more activinees in that parncudar Bive.
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SILENCE Z0ONE
Table & Awbievt roise fevel dn dBA ) of sfence zone in Gargtok
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HOSFITAL FOINT (STHA)

This wrea is sitgated ar the heart of city and measuremenst was
tken near the entrance gate of OPD ward. The magor souree
of noise pollution was vehicular traffic because Mational High-
waky rians through the Hospital area. Moreover almost all botld-
ings of hospital are within 100m from moad.

The average minkmum Leg, 50,1 dB{A) was observed in morn-
ing whereas night was found (o be 632 AB{A) The averape
Leg. 62.5 dB(A) was recorded durning afiernoon period, Here,
might time showed higher Leg. value than morming and after-
nipan. The instantaneous value wis found o be a minimum of
382 dBA) dureng moring whereas maximum of 851 dB{A)
during night The minimum pstantaneoss values dunng af-
ternoan and night was reconded as 4 EIB(A) and 41.6 dBLA)
respectively wherens maximsm insiamaneous dunng marming
wias found 1o be T4 3 dB{A) and 34 2 dB{A) in the afternoon

DISTRICT COURT

This area is located in South of Gangiok. The sampling was
done &t the premise of District Court. The soapce of nokse s
cerasional plying of vehicles, movement of people and honking
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of vehicles.

The average minimum Leq 44,648 (A) was recorded i the aight
and average rjI.E::lrr!um J'_.Eq.ll'il_EdH (A was observed in the
AMermaGH. 1 Mirming Leq.A7.1 dB (A) was recorded. The i
stantaneous vakue was found to be & minimum of 34.2 &8 (A)
and maximam of 72.5dB{A) in morning and afiernoon respec-
tively. The minimum instantancous value for afierncon and
night was recorded as 386 4B (A) and 34 64B{A) respeciively,
The maximum insantaneous value for morning was 68, |dB(A)

while for night it was 64.2 dB (A)
~Ambient Noise Level at various places in Gangrok.
(5L [Phaee | Duy Aversge deg. | Night | Aversee |
| Na. —= | B (A l eg. in dit i) |
SILENCE ZONE |
| Huapital Poini s 1
L |Dhaicicd Comet EX " .
BESIDENTAL #ONE |
L Tabony — | __ |38
(= | BomliGo Quaner |61 __ |32
f L | Developmess Arcs tif 7 —
I |MG Marg _{m L 4
2, Inddria Bye- Pas | 73 3 -
Inference

* It is clear from the table that the noise kevel of silence zone
Hespital point far exceeds the national standards. This may be
antnbuted to vehicular nodse continuous traffic this point ac-
count of its location along the busy national highway and trafs
fic IntersecHon,

* All the residential areas have noise level higher than the na-
tional standards due to continuous traffic, as rhese areas are
exposed o high moise level from vebicles

* Commercial zone also records high noise level than the na-
tonal standards due fo continuous raffic and commercial ac-
Eiviry.

The Board has been carrying out study on the noise level gen.
crated during the DHwals to study the impact of bursting of
crackeTs.

ASSESSMENT OF NOISE POLLUTION IN AND
ARODUND GANGTOK TOWM DURING
DEEPAWALI 3003.

Notse is defined as an “unwanted sound”. Noisc as a pollutant
contributes to a deterioration of the environment a3 a potential
hazard to health, communication interference and nuisance.
Mokse causes temporary or permanent hearing loss depending

upon the infensity and duration of the soond level,

In view of the detrimemtal affects of noise pollution,
Munistry of Environment & Forest, Goviof India, has issued
& nodification mo, GSK. 882 (E) dated the 5* Oct 1999 & 3000
prescribing environmental standards for the manufacture, sale
or use of firecrackers. As per the nodification, fire crackers
femeranng noise level exceeding 125 dB (AF) or 145 dB (C) K
at 4 mitrs. Destance from the point of bursting shall be prohibited.
For strict compliance of the same, direction has been issued to
tegulate the noise level before and on the Deepawali day (Laxmi
puja) by the Hon'ble Supreme Court of India,

In accordance to the mierim direction of the Hon'ble Supreme

Court, Stmte Pollution Coatrol Board, Deptr. of Forest, Env., &
Wildlife, Gowt. of Sikkim has been conducting  survey o as-
sess the level of nodse pollution before and on the Dieepawali
dny in and around Gangrok tenwn

Machine Uscd:

sound Level Meter 2031 A (Cygnier)

Resuliz:

The resilts of the sudies has been provided as follows:

Table -1 whowimg e dais colieies on 25 af (hriber 2003 { o day

h_‘,l'ih‘rﬂe'rpnl';}.
B | Lecation | Peried | Balors Deapawaii 25° |
ne.| . S
1 | Fessisanisl Ases Oy b Lrnin =480 dB
a Dy Aea Lmas-100.7 0B
Might fma | Lmén- 37,408
Liman- 35 JdB
b Pandheuse i Lmen <51 8 gB.
Todorg Area | Day Sme | L5086 d0
Limiti- 48,440
Nighdhme | Lesaoe BOGE |
2 | Sienos Jore
| i Hospital Day fma Lmin =485 4 gf
Aram Lmas=11523 dB
Might bme | Lemin- 426 38
[ Lmas- 52448
1 | Commanial Zong
& MO Masg Dy Tirma Lmin-57.2 8
Lirudn 28 0} IR
BMeghl e | Lmin= 47,5 08
Lnan- 4 3 8
b, LalMackst | Doyfme | Lmin- 51740
Lmax<81.7 g8
Hight time | Lmin-38.7 0B
| | Lmis- §5.4 4B _
Tahie -2 showting the data colfered on 26% of October 2003
fon Deepawalf day),
5L Locatign Perod On Despirwall 26"
no. | Dot 2008
1| Aesatential Arca
o Dev.Ares |Daytma | Lein 52640
Lmain-A1 3 d&.
Highttime | Lmin- 575 06
L 21 2 48
b Panihouse to | Doy e | Lman <515 ¢8
Todong Area Lm0 2 AL
Bighitrme | Lseh. 305 88
2 | Sdonce fons
& Hosgpital Dy fims Lmir =47 2 98
&raa Lmas-105.4 48
doghl tima | Lmin- 36,0 G
: _ iees-HAe@E
3 | Commusttal Zome Lmin =42 TdB
A MG Mag | DayTme | Lmax-024 de.
Might ima | Lnis 57.5 o8
Lmau- 5 4 98
b. LsiMarisl | Omylime | Lmin- 43508
Lrmas- HO.3 ¢B.
Mighttma | Limén-58.5 8.
L1 Lmav 95508
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INFERENCE:

An assessment of the nomse pollution n and around
Gangtok town before and on the Decpawali day revealed
that in all where the data has been recorded were found
0 be within the prescrbed Lmit of 125 dB (AF) for the
[ire crackers. The Max. value recorded on the day before
Deepawali (i.e, 25th Oct. 2003) was 115.3 dB
Interestingly this was recorded at Hospital area which
falls under Salience zone. The values recorded dunng
day time for all the areas were found to be higher than
the valuc recorded at might time. The max. value
recorded af night was 3.2 dB ar Development anea

The values recorded for the noise level on the Deepawali
day (Le., 26th Ocr. 2003) also showed the same trend
with Hospital area recording the Max of 1054 dB
during day time. The Lal market area on the Deepawals
mght recorded the Max. value of 95.5 dB. However
despite sporadic bursting of fire crackers the notse /
sound pencrated by the crackers were found o be within
the prescnbed Lmuit for gll the areas under study

Though the values recorded before and on the
[?tl.'l'i'!-'-'-"lll day were found ro be within the prescribed
hmat of 125 dB{AF)Y [or |:r|.|r'.'I|r|" of  fire crackers
However, when these values are taken on day 1o dav
basis it was found to be on the higher side as per the
gencral standand

The State Pollution Control Board, Deptt. of Forest
Env, & Wildlife, Sikkim had given wide publicity for
compliance to the direction of Hon'ble Supreme Cort
ol India through different media. The resulis of the
present study indicates the success of the steps taken by
the Board in generating swareness in this subject and
further the public had respected the direction of the
mternm order with a concern for safe environment

A parreea o Wil Erwronrnend Day oslebration
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ENVIRONMENTAL
AWARENESS

The atate Pollution Contral Board, Sikikim & conducung
IWATCHACEE ProETammes (0 Créadic @Swancmess aTerEg the public

about the imporiance of prevendion and contrel of pollution at
all bevels

High prionty is accorded by the State Pollution Comtrol Board
i Brild swareness on environmental issues by mvolving farget
grouips stindents, teachers and NGOs and general public at large

The |'4,'||r|,'|w|:|g activities are celebrated by the Smae Pollution
Control Board, Siklom to create avareness:

1} Ward Environment Day on 5% June.

2} Internatonal Crone Day on 16™ September

1) Manonal Saence Day.

Dhering these celebrations the followeng activities are carned oud
{1} Organizing Semninars/ Workshop on the subjects among
public, students and the workers af Industrnal unis.

(11} Encouraging awareness amang chil dren by holding rallies,
competitions and avanding prizes (Essay/elocufion paimting
e, on the there)

{iie) Issue of pamphicis! notioes! posters) hannerss sickers el
on Envirenmental profeciion

(Ev) ||'|l.-|,1]'.'i|:!_l. Mon-Governmental Chrganizationd o these
petivities, and encouroging them to take op therr own

A Staal Play on Fa Baimi slech ol pokissn

initiatives in these areas
(v} Encouraging tree plantabion programme among shudentd
ansd public in thelr schoods and localitics.

Besides the above celebrations the S4ate Pollubon Contml Baard
also produced
1.y documentanes and elecast them in the local cable TV
netwiork on emaineidrental 1S5ies
i) Repular envieanmiental reports
i) Advertisement i the local paper
iv) The Stare Pollution Control Board also acts
as o nodal agency in the Implemeéntation of
Mational Enovironmental Awareness Campaiga
funded h:,: Minisiry of Environment and Forest
Govi. of India

LIST OF AWARENESS
PROGRAMMES
CARRRIED OoUT
BY SPCB
= “JAl PARYAVARANY
ithrough local cable TV
= TREATTY uLIEEH” - Advertisement Blm advertsement
telecast throogh local cable TV
= YO SIKKIM TIMRO MERD
local cable T.V
# Banners/ Hoandings
# Warld Env. Day Celebration
= Manonal Scence Llay Celebration

Advertizerment film telecast

Ens Song ielecast through

= International Chzone Laver Prevention Liay
= Radio Programmes

= Srhoal Awarensss

= Manonal Cireen Cosps

* Environmenial Avwarenégss o Delence Persannes
* Public Heanngs

& Adveriisemenis

» Drravang Competifon

= Extempere Speech Competiion

» Slogan Competition

» Egzay Competition

= atrect Flay

= Water Crualiy Anabyn Dlemonstration

7 Mational Emaronmental sowareness Campaign (NEAC)

kL
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STATE OF ENVIRONMINTAL POLLUTION REFONT: SHOCM 2004

BIO-MEDICAL WASTE

over cromading of the present day cifies in our country

may be contribuaned o rapid urbanizarion ond haplazard

urban development. O capital town Gangtok = no

exception, A contintoes flow of population to urban arcas for
eitsy and better living has posed much problems

The stress and soaan of modern life has carried grievous ingury
to crar health and social well being.

For the restoration of the community’s health there has been a
rapid growth of variows hospitals, laboratories, clinkcs eic. both
in the private and public sector. This rise in the mumber of health
related services hai agpravated the problem of Hio-medical

witite and their management.

Bio-medical waste may be defined a5 any solid, Mud of liguid
wiste, including its container and any intcrmedinge product
which is generated during the diagnosis, treatment of immuni-
eation of human beings or animals in rescarch pertaining
thereto, or in the production or testing of beological and the
animals waste from sladghter houss or any other like cstal-
lishumenit

Sophisticated instruments are being used in the field of health
and medical practice and rapid advanos are being made in
this ficld, It is interesting 1o pote that though these hospitals
are intended o restore human health, the daposal of hospial
wistes i o major problem as they cause seriow bealth hazard.

Exposure to impropery handled bio-medical waste results in
spreading of communicable diseases through skin contac, -
jection and inhalanon are the possible mute of exposure. Clini-
cval waste has an adverse impact on Imman bealth i the wiste
comes into contact with indidduals. This area of waste manage-
mend is growsy neglected. Large nuimber of hospitals, naursing
homes, pathology labs and health care contess are sifuatod in the
urban areas but they do not discharge thesr dunes for the safe
disposial of hospital wastes. This infections waste and sharps gets
carried away with domestic solad waste and deposited at the
common disposal site. Many hospitals dispose off their mixed
witstes within the hospetal presmises whene wasie resouros remain
in the open for a long tme unanended. The disposed, infectious
und non-infectious wastes which are generally in the ratio of 1.9
are niot segregated &t sounce and Insicid those ane mrived and
disprsed off in'a very un-hygienic manner:

There is an urpent need 10 plan & mplement updated proce-
dures at diffesent bevels for the management of medscal waskes
like storage, segregation, transfer, treatment and disposal

The Ministry of Environment & Forest, Govt. of  Incia has
nitifbed the Bie-medical wase (Management & Handling) Hubes
18 subsequently amended in March 20000 These rules apply
tor all pereis, who gepcrate, collect, roceive, SiOne, TAnSparT
treat, dispose, of handle Bio-medical waste i any mannes
These nuales also specify methods of proper treatment and dis
poaal af the wastes and presenbe standdards for doing so, The
rusles have also specified target dates for the seming up of the
treatmeni facilines hke momerators michowaye syilomas oo

INVENTORIZATION OF HOSPITALS

The Stare Pollutkon Conerol Board, Sikkim wnder che progec
“mplenveniartion of Acy & Bula other then div & Warer® 1l
daite has surveyed the Fnl.ln'nmg I'Lni[ulnh['ra.’l:l-k"l tio fderatamd
the present stnius of handiing and dasposal practice and 1o asies
the quantiom of Fo-medical waste genersted in the state
Giovernment Hospitals

She Mame of hospials

STHM.Gangrok

Singlam Dhsimcy Hospital

Mamcha Dhstrict hosptal,

Cryvalshimg Distrsct hospical

Mdangan districe hospidal

Fﬂ:nr: Health Cenires

Pakyong, PHC

Bhenock, PHC

Rongli, FHC

Rangpo, PHC.

Jorethang, FHC

Ravargla, PHC

Soreng, PHC

Private Homgrital.

I. Central Relerral Hospinal

Private Clinics.

I Buchi Dhagnostics

2 Care Dhagnostics

W T B

sl BN WA e el Pl

The $PCHE has undertaken a centrally sponsared praject
Tarplemriadon af Ao & Rule ovher thaw dir & Winter™ Acis i
Sikkim and sccondingly invendonization and assessment of big
mecdical wasie generated in the state of Sikkim was carried ois

A total of § Government hospitals 7 Government PHCs, 1 pn
vate hospital and 2 privace climscs were sarveyed by the SPCE
Sikkim . The survey was carried oud to understand the giuan
e il Mo-medbeal woiste penerited amd the status of handling
and dizposal practsee of these waste generating bodies

kL]



STATE OF ENVIRORMENTAL POLLUTION BEPOET: SICKIM 7004

Monthly Cuantification of
BIC-MEDICAL WASTE,

=1 B

Ho.  Hospitals Ho. of bods. Total Wasle
KgManih

1 Central Referral Hospnl 300 839

2 STh Hospital 300 5600

a District Hospial Segtam 100 683

4 Dhatricd Hospital Nomech 120 2055

5 District Hospital Gyalshing 50 708

. Rangpa, PHC 08 B55

7 Soreng, PHC 12 15

B Jorethang, PHC 10 75

9 Paiyeng, PHC 10 75

10  Fuchi Diaponastcs MA, TS

11 Care Disgonastics HA Ta

INFERENCE

The stady reveals thae the mofal bio-medical wasie prnerated by
the health care establishments in Sikkim is estimated 1o be -
proximate 15,255 kp/month. These establishments were found
not following uniform method for the mianagement, handing
and disposal of bio-medical waste

Most af these establishment were founsd 10 be unaware of the
extstence of any kegislations applicable to hospital waste man-
agement , they do not have copies of manual on mama gemeni
and hespital waste or even waste management plan. Maost of
the personal involved in the management of hospital solid waste
ire indramed.

The rwo main hospitals the STNM and Cemntral Referral Hos-
pital have incineration facilities and their cificiency needs o be
ascertained. The lorpest volieme of bio-medical waste is being
pencrared by STNM hosprral 9600 kg/month Followed Ty
MNamchi District Hospital 2055 kp/month. Even thuapgh the
Central Referral Hospital and STNM hospital are both 300
bedded Central Referral Hospital generates only 939 kjt/ month
o-medical wasle

The followtng hospitads and PHCs and Private Clinies have ap-
plied for grant of authorization for Mo-medical waste manage-
metid asd handling,

Hospitals

1D STNM

2} Gyalshing distrior hospital

3} Mangan district hospital

4] Singtam disrrict hospetal

PHCs

1) Soreng, PHC

2) Rangpa, PHC

3) Pakyong, PHC

Private Clinics

1) Ruchi Dhagonastics

2) Care Diagonastes

TRANSPORTATION OF BIO-MEDICAL WASTE

The instruction of Covernment of India, manistry of Enw.
ronment and Forests issued under the Environment Protection
Act, 1986 is to be followed and accordingly it may be ensured
that the bio-medical waste stored in polythene bags in the
hasspitals and mursing hames is transported in closed body light
motor velticle depending on number of such establishment 1o
be covered.

36

Comparative account of districts hospitals of Sikkim
(Management and Handling of Bio-miedical Wasre)

Table 1.
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DISPMOSAL OF WASTE

Incineration: This 18 a process for burnog the waste a8 3 very

high tempernture. Incineration requires high calonfic vahae of

the wasie which could burn withour any excernal fuels

Although inctneration of unassailable waste s not recom:

mended as a method of Munopal Solid Waste dispose bui
tiscreTation of bsosmedical waste i however strongly fecom:

meng for the mamienanee of health of the cirirens.
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Hame of Unit Total el
I"“MIH Yaar wise Address Mem (AL In lekhs)
_ Labatt {F) Lad Mangur  Boftho 137 .48
nddustrial aceivity in the dtate of Sikkim s negligble, duc o Chauhan Dry Cleanes Tintok Dwy cleansr  0.19
inherent protlems ke hilly terridns, non availabidiny of plain Amju Wateh & Fladic Watch
lands. lack of kocal entrepreneurship, back of raw muatenals W & H’:ﬂmhll ;":'f" o x
and market, and market; a Cwpat Canires angla el 1
high transportation Etifng custs e oo
The siate has been mainly cigaged in raditional activines like Sudie 3.48
;:up-u“:':mh.l.,_ Hﬂnﬂd carviog, palnting, moapofacture of Elr‘a?:'h-:lllu Pkl il g3
CWe liquars, squashes, miboo ;
e nd ba WOFER Vijaya Agro (P) Lid Jorethang Massls 6,30
f ; Mahandra Enginaar
Artempes are being made by the government to introduce mod- e " Namchi ‘Fabricetion 0.1
ern and wmmmdm;lm Sherpa Capet Wemving  Maniram
tronic goods, cosmetics, pharmaceuticals. cement spur pipes,  Cantre Banjang  Carpai 0,10
hallava blocks, prinbing press, eic. Pravesn Enforprises Jorathang  Fsdio
fpain 0.50
The State Government is taking active intcrest in setting Sickim Packagng &
up of small scale industries service institutes and also Markeling [P} Lid Rolu Packsgng 31.80
‘!Hdﬂ-ilﬂﬂw institutions for the development of ?F“Jdll.l.mmm Food HI.I:"I[I.F o s
dustries state. i racks
T Prakash Iron Warks Tami
Bazar Fobrcaben 015
Muaskey Atta & Fice Ml Mamthang kil 025
1891-52
_ Sakun Knitwoar Nameh:  Knitling .41
The Docal registration foned S51 Uity districs wise is gy Rangit Vahey
Fisllowing rable: ' et it Enterprises () Lid. Manpur Mosaic tiles  1.31
Sikidrm Food Products [P}
:umnl: m m i .l“ ISSUED TO 551 L i Ml Bahkory &7.01
"lm. d- H - - ; iﬂ m fﬂmlr J-I:ul.ﬂl'll;ll'lﬂ FLImIII.IrE 4% .50
Yoar wise Address  Fem (A& I6 lakhs) -93
1978-79 Pradhan Baksry Mamchi  Bakery 045
Sikom Biacul Faciory  Jareihang  Biscut 101 AR LNy VI ORI o
awan Biscult & Lozence  Jorsthang  Biscuit &2 M.MN.C. Motor Warks Chisopani  Auto
1980-81 Workahaop o.ar
Mukhia Atta Chakkl Jonethang Ml 02T Bishal Printing Pross Majigacn  Printing 1.88
1981-82 Kumar Tyros Majigoan  Tyre
Keasu Oil Mill Ml Baganr O Mill 075 rasoling 024
1882-83 19056
Chamiing Printing Press Jorsthang  Printing 0.55 Mainam Candie Factory  Ravangla  Canle 0,34
Mukhin Bakery Jorethang  Bakery 0.B& Works Jomsihang  ulensils 1.10
1986-87 1t-R7
P, Shedio Mamchi Photo Sadis  0.20 Denzong Food
Gl Jana Tallors MNamchi Garments 015 Products [P} Lid. Jorothang  Biscult 31T
1967-88 19i7-a0
Mungheniing Tibstan Khall Efqinesing Hamchi Fabicallon 0,95
Rofuges Handicraft Ravongla Mandicrafts 187 01 Woed carving Aang
mepbrge Mickey Food P pre T
Face Hullar Ravongia [T 0,73 ¥ roducis Ralii Bakery 20
Chandra Iron Works Hamthang Agr. Toals 0,18
'I'ﬂ-nm Tallors Ga 045 Sadfarn Flicw Mill Sadam AT 0, 5
"3"“‘"& Co. (P Lid. “""‘"m'ﬂ"‘ ”“"*'; Angel Candle Factory  Josethang Candle  3.45
prii ' c"";;' ot Sangam Baauly Parcwr  Namchi  Saloon  0.41
Prarm Ars Jorsthang  Palnting 0,18
1908-99
anhthﬂ[l Jorathang e Cream 073 High Altitude Spices Ravangls  (Ginges
<anchenronga Tracitanal
Paint & Handicratts Mamchi Handicratls  0.65 P
Ganesh Aluminiem Al 199%-2000
neustry Jorsthang  Works 572 Khiling Iron Works Joreihang Fabrication  0.35

kL]



STATE OF INVIRORMINTAL PLIUTION RIPORT: FIKKRM 2004

Hame of Unit Total invst. Hamae ol Linit Total kel
Yoar wise Address  lem  (Rs. In lakhs) Yoar wiae Address item (As. In lakhs)
Sal 5TD Genlra Ravangla H . ik Garmenis 018
Hawa Knitting Aavangla  Knifting a.s0 Khuwan Fiamilure PS Plomsd _
2000-2001 Shop (1] Fusnifunes 015
Mohan Brothiers Jorthang Moodle  0.50 Chusang Moodle Factory Chandmarn  Noodia 0.a7
Wehanriks Fumituno Faod 198E-87
House Mamehi  Products 050 Kanchanronga Bagey
fdunal Faod Products Marct Faad Ladaki nchusiries ihols AAC & ACSH 2638
products 1.50 Dizangr Enserprisa Noar Btan
2001-2002 Canarma Bikmry 1.00
Snerwali Spocies Wangchul Fumiiss FS Rioad
I‘flﬂl.-ll-lﬂ' H.‘Ih m n m m 3tk FIJrH-"HI!E ﬂ 1H1
Jindal Inchusiry Jorethang Bakery = i
Snree FLD. Ml Jorothang Wheat Mill ; Sikirm Comrmerncial Supre Market
SBackim Snow Baar Tea MamchiTea packaging 0.35 Ca. Gk Fogesinrs 0.94
Sublwrn Engines . W by Rangpy  Masa L
E d deoitheng Fityralion: SR8 Mamy Primems Duoeali  Priming 1.00
Panarma Colowr Now Motk
YEARWISE PEAMANENT AEGISTHATION ISSUED TO 551  Lah G, Pholo Studo 5.00
IS OF EAST DISTRICT O Pririrsg Preds Arilnang  Printing 026
i ot a;uh.f Balurskhian rn.m:h:-u 12.00
Year wise Address I lakhis) ;
1975-76 e W Sikkim Flous Mill Tadbonj Rkl 42 08
Strch Foad Chung Tahering Danzong
mﬂ g Ganglok.  Prinit 092 Thikar Hao# Road Garmants 0,50
Sikden T W i nlm“ E-:Eﬂi Mtahatdr Mill Fargali Rl i0.25
i s Pruss T“E;Hf. Pramt Q.80
Product Gangtok  Loather 058 ing :
mptasghon Below Srilall il West Pandam bW 0.5
Sikdam Candia ool iR g ' '-"'f""’“”"” Ay  BR0
Factony Hall Candia 0 58 1968-29
bron Wiorks Rangpo  Fabrication 035 Shiv K. Agmrwal Rice Ml Singtam Ain 051
Denzong Loather Goods  Gangiok  Leathar 0.08 Aangpo Wood Industies  Singtam  Wood 1.00
Mosily Bakary Tisal Rmad Chzongtl Indusines
Ganglok  Bakary 0.50 (P Lid Mew Maske?  Kniting 1.00
Yetan Wood Wirks Rangpe  Fumiture 015 Hill Mstia Publication Gangiok  Frimling 5
Dursale Tymo Deorial Tyro Mandiia Enlemises Daaral Fibifa
rathreading 026 " G #E?mi:d ;-ﬁ
Bhim Lozenges Singiam Confectionery  0.35 Carpot Cair Foad
1977-78 Eangey & sons Aice Ml Singtam i 030
Hemal Indin Prinieds Cantre Compits Diats
- H.5. Aado Gangiok  Hadio
1NTR-79 repaiing  0.10
Sarda Atta Ol it Janta Moodie Factory Rangpa  Printing 1.20
Rica Ma Gangiok Mill 0.24 Denzong Stationary &
1580-81 Priniing Todong  Prnting o7n
Derzong Ol Mill Simik Lingey Od Wil 043 Shama Fice Ml Sangnong busty.
Lokl Hume Pipa Bagaey Khola, Sang i 020
Pawan Chaki Singtam Ml 0.22 Go.  Balory 015
Gangiok Praakashan  Bahmnwakhani Printing 200 1985-80
Sikkirn Papor Noar Parnefing Linkey Grinding bl Linkey Min 032
Insieimirios Hodgd Fila, ic 51,00 Sikkim Gondpcticnany T Foad,
1582-83 Gik Bakery 1.25
giTC0 Dearall  Walches BET E4 Sikkam Empomim Ol Marknl Fhﬂlﬂ
mﬂ Tiokhang Handeral Dev. Area e o
Bactre P'E‘&H:“ 100 Canira Gk  Handerafis 0.25
) Fabrcaton : Twdang O Enleprises Tadang Ol Ml 050
N L0k Phgin Sl B9 Trond Aporal (P} Lid.  New Markel  Shirts 8.50
E.:;-hndﬂgrhmu Hm g Kumar Breworagaes Singiam  loa Candy 0.35

a



STATL OF EEVIROEMENTAL FOLLUTION REPGIY SENNIM 004

Tolal invsi. Hama of Unii Total el
Address  om  {Rs. in lnkhs)  Year wise Addreas  Hem [Ra. In lakhs)
1892-83
Mow Markat Siatus 0.35 Camation Taforing Houne  Arthang  Carmangs 012
Ahanock  Moodle 0.30 Karma Canpat
Tibet Rosd  Moodle 022 Waaving urd Deomé  Canpat 015
Mam Num  Jackots 1.00 Savana Prnters Arfthang  Prinling 030
Digsl Powear Adei Cotinn & Waskan
Housa  Fabication 0.30 g, Works Mam-Mam Shocks 2.00
Chanaman  Knifting 0.40 Kurseong Handicrafts  TathangchenHandicrafs 0.29
Atas Mig. Co. Shop Mo. 8 T
Tadong  Printing 18,50 Supet WKL Jackats 025
Mew MarkelPholo Copying 1.25 Dengong Chalks Taltangchan Chalks o7
Lowir Aulo Bukhim Handioom Gimugs &
Tadong ‘Workshop 060 Enad. (P} LId Bandags  Asfhang 0,00
PS. Foad, Sikkirn Shise Faciory Dhowt. Armis
Calk Shaoa (IR Gmigiok Shog 2.00
Aumink L] 035 Sarpath Enactionic
ng. Co-og Soo. Lid Bys-pass Ty 0.04
PHG Road  Printing 035 Hho Yangtam Rica Mill Ranipool  Fecs M 0,40
Pratibimba  Prakashsn  Hobel HemakehuliPrinting 053
Wm nd o8-l s Lammi Fica Mill FAhanock  Fice mil 0,58
Gik Fabacation 0,30 Aritnd Flice il Aritar P rmadl .58
Angears (P} Lid Tadang Shirts 14.18
Ramesh & Brothes Tibot Aoad.  Elec
Gangtok  Servicing 248
w”:l Fangeg b Ensipin Compulsr & PS Aand,  Data
Gk Fumiture 0.10 Sysum (F) Lid Gik.  Froosesing. V.54
. Sildam Food LU
L Hﬂﬂ’“ o Processing Ind mm" products  17.55
: Mennam Comemarcial pey Khols
Ms":fmmp:, !.F”m"”"' 2.00 Co. (P Lid Singlam  Dolomile 7.78
Housa  Printing 1.50 Nysupaney Tadong ko Cream 120
Deceall  Printing D.E& & Prinding Gtk Prinling 218
Singlam  Tamoiolne 175 Daildas Fice il Kharmdong  Rica mill 01,40
Dugs Busty Masala 840 Auth Karlhak Singtam  Bakary 425
: ; Kanchenzongn Tiboetan
oo Mo SR Med & Harbs Astthang Tbstan Med, 290
Frumiek Carpet 015 Susimarts Tibat Hoad Arig 0.o7
Church Fosd  Data Fajan Eneprisg Tibat Aoad ce condy L)
Gith, pm‘u 1.00 Fhﬂﬂ'ﬂﬂ -n'll.lhm Tibet Road Noods 0.ar
Lhasa Toalors Chilcirens
Park  Garmants 0.45
Sikkim Tradess Tadong Rubber stamp 0,09
o . (e Guni Tharka Chandmari Thanka  0.07
Gtk Printing 041 Bijoy Prirdors Tibet Aoad  Prnting 5.20
Ciesal Dikdeary find. (P} Lid. Dercali  Feoe mill 050
Powar Housa Noodis 0.2 Hill Consbructon Bardang,  Slons
at Frce Wil Below Fankn Frco Mil 0.39 (i Singlam  chips 7.50
vereat Stwols (P) Lid,  Singtam Steel fumiture 13,20 ol e P Fheoock* Rimml 073
- Lulmlr Lidyog o e S Procassang (P) Lid Tadong Extuder Food 6300
fup Saft Drinks Kazi Aoad ' Partaprsm Colour Now
Gangick. Cold Drinks .00 Lak Market Colour Latr.  0.00
Bangsok Intornational Kazi Foad 1959485
neficratts Gangiok, Handicralis 015 Singnatron (SHM) e, Aran
b i 3 & Bros Mill Pakyong  Fice mill 0.a5 (P Lad Gk e 200
aleyan Prnting Press Decrmall Printing 1.35 Essel Cable Tibet Road Cabls TV 0.00
L' g Tibotan Tailor  Tibed Aoad  Garman 0.31 Himatayan truck
- Ehawan  Boards 0.50 Theapa Wil Makha  Fecs mil 0.35
oy Prnting Press Arthang  Prinling 0.42 Beroah Printing &
it Carpel Canire Blartuik Carpst 042

T



STATY OF ENVIRONMENTAL POLLUTION EIPOST: SIKKIM T004

Name of Unit Total Invat. Mame of Unit Total fvat.
Year wise hddress  Hem (Rs. In lakhs)  Year wise Address  Nem (Rs. In Iakhse)
Stationary Doarali  Prnfing 047 Sngem  Autormobils 085
D.F Waich Tedong Walch rapar 0y 199687
FAupshroe Abave, chich, Thupden Cable Tathangchen Cabile TV 085
Entemrise i Gt Fabrication 0.60 Digdon Carpit Weawng  Chancemart  Carpet 016
Mayal Cotion Anchary Pt Dimgretsscs x-Aay
(F) Lid Khols  Khada 0.00 & Chries () Lid. Ganglok  Clinic 1675
Sarmemi Fumilurse Lippar Sichey Fumitura 0.88 Lirutesct Tive: Fipsagles Singtam  Tyre rosole 4. B5
Warkshop Road  dyramo 0.70 T.T. Auto Worke Bye-pass Automobile  1.10
San Trumk Housa Tudong  Zink truni 0.02 Cimiaxy Cabls TV
E‘nm-u-: skl i pus 1PHE Cabda E 3 Eg
Crigouk Cabg athangchan L
Lona Balnwakhanllackels, e 0.1 Larms el Pakyong  Rece mil 0.az
Stkeon nlormalics Eminanoe india Lid Ganglok ~ Toa
Syabarm Lid Tadong Computer .00 Packaging 0.20
Farma Rice & Od M@ Aanks  Rice md 0.80 SAL (SKM) [P Lid Majitar  Harbal
?ﬂ“lﬁm Dworall  Primling 000 1030
gnzing ¥Wooden Cyber Prini & Children Pask, Data
Fumiures Shand  Fumdure o.a7 Systedn Gangbok Procgssing 7.80
Uniquis Ganghok  Swests 0,00 Big Byle Computer i
1995-06 System Tised Road Compater
Sarata Canpal Unit Ahanocck  Carped 0,00 LM Cabia TV Mistwork Aangpo  Cable TV 1.85
Sikim Carpat Sang Khola, LD Deorall  Fabrication [l ]
Intarnatianal (P} L. Singtam  Carpet 6,28 SC Cuiting & Tadoring
Prafy Puirting Press Tibei Aoad  Printing 1.30 Co. Soc. Lid Tibet Foad Garmants 06T
iy o ") gl ol mowds 80
ree Ganesh X
Canclle Indusiry Rhenock  Candia 1.35 Kalpans Creations Housing Colony
Bawmni Mill Chujschsn  Fice mil 0.55 _ 5" mile Bod cover 085
Jungdhar Shon Factory  Tibet Road  Shos &7 Somani Enbeprisas Mow Markei Photo Lab 855
R Morth Enst Agoncies el Mnrkcst 1.
Repairing Centar Singiam Woich repair 006 Coiant Xorow Contre PS FAcadPhoto copying 1,95
Lakhi Enbarprese Tiat Foad Garmenis 0.3 Sty Madia Sonam Gyatso
Sonei Entarpeisg Dervaloprmant Ardd, E rlmnjrisis Mg Painting 025
Gangiok.  Printing 1,00 1300-65
Metro print Gangiok  Dala o anchanzongh Gt . Maptar, Pkt
- : processing {F) Lid. Aangpa  Thinnar 6.00
Krikting ) Sine Compuier & 5G Marg, Solbemns
osnt Deoe  writog. WM Comwrication Sysitm. OB Dev,elc.  B5Y
Gupta Cold Drinks H":“”"" i ol France Himalaysn Mando Bazar.
o Fonds Sangtnm  Mosdls 1.15
e o R S i Mancy's Gueen Koshles  Singtam Aulimabile 060
; Fakpong - Envelops i Kanchenzonga Floor Mills  Tadong kil 3883
Simpal's press Tibed Aoad  Printing 0.7 Bisl Eumiom. | Newr GAL
Dedp prinsers an..m w nhng :ﬁ Housa Tadsng  Furnilure 068
Joi Entorprisos Printing i Profis Saauty 8AG Marg,
Ftory Mam Mam Noodia 0.85 Friour GangRok - Pafiour Ly
Banmy Chips Gangiok Potalg Chips 1.35 1599-2000
Tenzing Fumituro Arithang  Fumiture 0.20 Mount Distillenas Lid Majitas  Liguors
Tea RangpoTea Packagng  0.95 Himataya Distillarios Majitas um-u-:v
Champion Shoe Factory  Ganglok  Shoe 0.45 Naticnal Cable TV Singtam Cable
Craim Ranipaal  Ico cream 0,80 Paras Manulscturs Ca Midda Carmp Liquors
W.w% Sxpal Ghynsan Thangkas Arithang  Thankas
Furmiturs Entorprise Tadong Steel Fumiture  0.45 Pradhan Ml Pakyong Ml
Zoekay Pubkshars asthang  Printing 220 'é:;l“-“ i Rangpo g raded)
Sanjivani Eﬂwl:ul 31 National  Data o {P} Lid Sngtam  coutcals
iP} Lid Highweay, Gtk Processing 1,10 Ervision (P} Lid PN.G Road Computer
Triveni Prokashan Dov, Aoa Printing 085 Fabid Tyres Ranipoal Tyne
Bhuchok Tailor Lall Market Garmonts 0.20 Hesolng
Sharma Auto Works Golatar, Danzong Lobaratores

az



Mams af Undt
I'l'ﬂir wise

™) Lid

Bhaveann Food
Proshuict

Chmity Pholocopy

Unmm ok Sorage

200i-2001

Simda (P) Lid

Maya Halchal Pragkhan
Hwality Siores

Kasurl Enginesnng
Wi

Gowt. Fruil Presansaion

Factony
Saighd Sarmati

2001-2002

Yorug L Toshor
Thanka Cantre
Foom Codour

Ancwlal PviLid

Suirus Alla Mills

Total Invsl.

Addrass

(LRI LY ()7 .]
Kamarmsy

Busty Condachonary

Fssnagli

Bazar Phoiocopy

Majitar Cold Siorage

Watkch
Frinting
Primting

Lo, Hraa
Tadang
Gangion

Pani Houss

ik Fabncptioan
Frised
Singlam  Processing
Jiligoc! S
Procetsing
MG Road
Gangios. [allonng
Fatih Thankn
Bhojogar  pasting
MG Marg
Gangiok Phodo Lab
F5. FMoad

Gangiol  Caomguier
Rodcing Biuesty

Ranipeal (X111}

item (RE. In knkhs)

0 Bl

Emprpnment Amsenesa progreeTe @ 5o
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VEHICULAR POLLUTION
CONTROL
he commencial, tvieriem, defence and day (o day acirates has
caused an exponential growih m the increase in the vwehcular
population. The total number of sehicles at present is 20807 and

the vear wise increase in growth s shown in the table

| YEAR

51 i, {Classificotion of
Viehlches 1904 | 1#H b 0111 a3

| I Twa '-h1|l.'l.‘|.l.'!'l . 4ol
[ seoier uod
| ".-1-|~|n_r |.':.|."I|.'| | 1 |
B Privade and Liost | - - * EH3
'l.'.,:-'lu_l.'_l-:: i | 1
E [ Gowouds : - 1214
chrmien comnstriac
| cosmicy

(4945 | 1d6ER 19017 | 20807

VEHICULAR EXHAUST EXCLUSION STANDARD.

The Autemobile mapufacturing industries has been directed by the MoER
“ that the vehicles mamefactwrers by them is capable al complying with
the mass ernission standard notified by the Gowvt. of Tndias usder the maotor
wehicle Act, |YENR

Section 115 (2) of the Central Motor Vehicle Rules, 1989 Spexifics the
following automobile exhaust standards

| Emission Pallutants | l‘:'l_ﬂﬂ“h Efacis )
| Ui arm Cridants Deficuily in Breathng impaired  Lung Tunctions
; Hydrogan
Mitrogon Oxides M2 Sare throat, and coughing | Lung cancer
SUllur (i a0 Aslhim Ly cancas
| Particulale migttor SPML AsEhamim Silc0ses
Carbon monoada | S0 Asphiyxlalon bevel ol Fatal &l COHb
2.5%
in-prganic Lead Pt Disorders of Kidnay and khpndnl Impairmesnt
Lever, Gasiro mbestnal
| dimsge

"



EHICULAR EXHAUST MONITORING
he State af Sikkim kas two aviomobie smoke fesing Oonters
Oine for petrod ot Dheoraly and the other for dicsel wehicles af
SMT complex, Gangtok

The Siate Polluton Control Board has procured & issnemend
[gas check 3000) o monitor the ermissson of peinnd under the
centrally sponsored scheme “Strengthening of State Follurion
Comtrol Board™

The Seate Pollution Contral Board, Sikkim las becn carrying
out wehicular emission checks o asiess the perdeatage of ve-
hicle complying with the standard. A sample check pesull has
been provaded

rol driven vehicles manitored for C0%s

. Typeol Total | €D =
b, Wehiche Viehicle | Total Vehicle | Total ¥ ehicle
Muonit= | Camplyving the| Mof-complying
ored | Standands the stamidards
TTwo wheeler | 54 | 4% | i
Four whesler | 161 132 | 29
Total TII8 | 18D EEE

Aliopeilser 83.72% of the petsol doven vehicles were mecting
the specified standands and 16.27% of the petrol driven vehicles
were nod meecting (e stipulaied sandands

oy wnice)

B Tes Shsain
W n MuEsie

MESEL DRIVEN VEHICLES
A total nurmber of M) diesel driven sehicles were monitoned which
inchuided Boses, Lo, Mim Losmes, Commuander jeeps cic.. of
different muakes at peak houor @ comenerceal and traffic area. i
v oo that 78 vehdeles (R 66 were mextmg the standards
Hiowwever, 12 vebicles (13,3595 fafled to mect the standands. Dietails
of the abowe data are shavum in the mble below

kel driven veldeles mpnliored for Smoke density i HSL,

| Tipen o | Tkl Viumsiaie Bk Danadty [HEUY
[ [ TR Testal Vahichs Tedil Vakicia
iy The Ko prmglying B
Wasidaiila Eiglards
[ Femr wheeler | ) TH 156 Bt 12 i10.10%)
| Tom! [ [ TR (o e 2§ 15.33%])

£ Campigineg BLETAF

AUTOMOBILE EXHALST
Schl IF. EfP) Kules. GSR S0E) &Y, 'Flﬂ'ﬁ'

Petrod driven vehicles

a) ldiing CO emession limis for all o wihisbbid patno nrmen
wshichas ahall not axcoedd 3 parcan By volurma

by ldiing OO emisalon i for all two and hires whealed
petrol diven vishacles shall nol axcied 4.5 pErcent by volurme

o —— — — W T — ——

Maximum smoke Sensity

:]h_"a;gnr;ﬂmn Bosch Harindga
uml uru'l

Co-altacien P.ﬂ:l < I
(&) Full lond ol & spesd 8 | 5 2 -]
ol BO% 1o Fre ol
MEAXITLUM angineg rEtied
agad declared by the
manaslaciurar

(B} Frosy Aocalamibon 21 . 85

1.24(77)" Specifications of Petrol
__ __ __E{P) Rules Schi. -V1, GSR 176 (E) &t. 2.4.96
5 “Characteristics Flnquurumenl Mathod of
[ Tes: Paga
al LS. 1458
1~ Reid vapour pressure
at 385, Kpa A5 70 P
(W) Banzenn, parceni oy
LT e 5.0° P 104
{lilfy Lead conlent {as Ph), 9. max 0.15
[l hxadad]™ P 38

0,013 [umdsackad)
il  Sulphia, piscem by mass,

max .10 {unleadad) P
020 (lsadad)
(v} Polentinl gum, g'm’, man &0 ASTM 8738
{wi} Gum (solvant washed), gim®, max. 40 P2

{wilh Owyganates Contand Ethas
(MTBE, ETBE) Alcohal, paifti
by winliirTsl, max 15
{winj Phosphorus s ASTRD 3241
* 3.0 perment by volema masimam in matno cities by 2000 AD
* 0.15 g by 31" Dwcembor. 1986 (for anting country)
0,003 g1 by 1° April 15585 (in four matno cilles);
by 1% Dhacesmbiear, 1938 (hor all State capitaleUTs and majod
mafro cities] and by 19 April, 2000 for tha antirg county
= Phasphrous conaining additves shall be absant

Mode

ia) Above speciicatons apphy 10 aded as wall &5 unibaded
patrol axcept lnmd conbent

{b] For new lelineres coming up durng o afer 1907 tha
speciication applicabie by 2000 lor axsting relinariss Shad b
applicabla by 1237

L]

0 - coemplyig FLEAAE



STATE OF INVIROMMINTAL POLLUTION RTFOET: HEKIW Had

LL5(78)* Specifications of Diesal
_____ FIP) Rules, Schi- VI, GSR 175 (E) dt. 2.4.96.
Methods
of Test
5l Page of
Mo Chamcteristics  _ _ Requirement IS: 1448
() Density a1 1500
Kgima 820 to BBO" P32
(=} Comne numbss min 45,07 P:a
(i) Desbillation BS parcent by
volume recovery
Mol max P8
85 parcent by woleme recovary
at o, max, 370
(i) Sulphur. parcent by
rmuss, M, 0,50 P33
B20 o BED by 2000 AD.

o 48 by 31" Decembar, 1998 {oxcept in Digbol, Gashat
E}ngﬂmuﬁnnunﬁm'miu!‘ et Ak

b 50 parcent by mass by 1 April 1995 in four metios
and Taj Trapaxhen:

(il ﬂﬁwwmi'ﬂﬂm.ﬁﬂnTﬂTmm;

{ii] u.Emmwmml'm.Imuﬂmu:
1he country

Mote:

{a) AhmnipunlhnﬂnmapptrmHEme

(&) Fﬂmﬁmﬁsmmmmmﬂmm1m1
mmwwhmrmmm
redinenes shall be appicabie by 1997,

'M%hm,hmmamnmmmm
motification of the Govt. of ndis

DIESEL EXHAUST PARTICLES AND ITs

HEALTH EFFECTS

The popularity of the die] engine m heavy duty applicanions
in trucking, ral road, marine transpart, G sets and construc-
teony industry i dise to both e fuel effickency and long service
life relative 1 the gasoline engine, Compared with gasoline
engine, dicsel emissions are lower in catbon monoxide (CO),
hydrocarbon(HC) and carbon dioxide (C02), but higher tn
oxigdes of nhrmwnmﬂx]udpuriulau'im!mmu phase:
Dviesel exhaust has particulate with mass median diameter of
.05 2o .00 micrometer, a wize rendering them easily respimble
and capable of depositing in the abrwitys and alveoli, The par-
Li:iumu.ﬂiirnflmrhﬁnmmﬁm'nﬂlhn:hl#!urﬁﬂnﬂ
o which virous hydrocarbons are absorbed, including carnd-
Rogenic polyeyclic aromatic hydrocarbons (FAMs) and Nitro-
PAHs) that have elicied the most concern with respect fo hae
man health. The gaseous phase contains various produces of
combustion and hydrocarbons including some of the PAHs
present in the particle phase. Once emitted, components of die-
sl exhaust undergo atmospheric transformation in ways that
iy be relevant to human healih, For exainple, nitro-PAHs,
created by the reaction of directly emitted PAHs with hydroxy|
radicals in the atmosphere can be maore potent muiagens and
carciogens and more bio-available than their precursors, A
study under raken by a Swedish Consultancy, Ecotraffic {Peter
Ahlvik and Ake Branberg, 1999) has shown that ihe cancer
potency of diesel vehicles is more than two times than that of
petmol vehicles in India. But if only most harmiul of the exhaust

Amacirom

| Products . o

wﬂ.ﬂm -

— T J__ | =
(Comoncimaiiue |~ | Hghly o o hama |
L | blocks nxygen uptakn |
Clabitery o iltrogen) Miriz aot. arcen | Mecogen diosion 15 3

| |r-ui-m1-mm~|m
MG (R PR,
| Mitries s coeribiing ia
= o ST
Snigran ditmae | Sutphusi acwi | Respirateny sacl imfabion
o = | Condrnbison i acwi rn
| Alanes (< C,,) Aicsinydes. Amyl | Fespwalory tract mmeason |
vl Rl |H!mmmmm
00N pFRcUrsors §in the
T e ey - 1§, R
Fisrmidivyte | Carbon manomde | Formaldelsyte is a
| hydgaity probatds human |
Bl | ‘Enrcinogsn and an seane
precuEnar (i the pressno |
R o JoNO)
Acrobee [Higher Wﬂm—{mmwm
Alctesrytiena iritaton, clsdes plonl |
Sk Mt o | et B e
Myirccarbons (g | Mydrooplated miro | carcinogenic in human
Borionn, iohiens) | demvatives Some machon products
i mutagane in haoes
L B | — YT
| PAHa [+ rings} fa. { Mitro PdHe <4 Soene of tFess Pk and
|m. | Fingap nilra PAHS aie known
Bwriithan| Mutsgeny mnd
[ = L L R |
Metro PAMS |2 & 3 rings|| Chanones Soema isachon procucts
. mlronallakans) | ooyl any futtgene i biclera
| smay)

dervalbo

Emonial Carbon | Mkl aducrts onmpanc
| CORRDOUNES; ALpE penmin
| |nummnmh
| hngs (sbwoli). |
Hyshocarhons (C.r-Cw) | Lifle formation. | Lirksiown
karionas and ab
- Rl
PilHs {=d cings ) g | Lamger PAHS are miar
prrace. bansn fur) | ), Milroe contribnrlicns of
Pt | | Mmoo COICIOgeE i Comuabin
mimisamns. Masty nir-
FAHlu-pwﬂirulp-
_____ = PR A EireerT
Metro-PAMS (24 fings} | Hydmepiaiedg mimo Wiy i PAH e potam
g Eatividneg FTUiL AT and
carorogang. Soms
[ enohon products gis
ihudngane o Sactena
ijAmes syl 0 |

emissions, that i paniculate emission is considered, the cana-
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i ol & LPG within the State and the statement showing the dewil of forest produce extracted by the
Giovt. of Sikkim that contribute 1 air pollution s shoun in the corresponding tables.
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