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Introduction

Ls a part of the Holological Approach to Water Ilission
undertaken by CSIR in the problem districts of Barmer,
Silkkim, Koraput end llagpur, ITRC carriec out studies in twvo

broad areas:

(A) Epidemiologicel Studies for Environmental Impact

Assessment.

(B) Water Quality Analysis of Drinking Water Sources.

Section A

The epidemiological studies were aimed at studying the
prevalence and types of water'borne diseases among the
population, and assessing the impact of water problem

on the health status of the population.

Section B

The water quality analysis included bacteriological

physico-chemical and metal analysis.
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3
Back Ground Information of East District (Sikkim), Koraput
(Orissa), Barmer (Rajasthan) and Nagpur (Maharashtra)
Backaround Informatjon on East Sikkim
Geography of Sikkim ’

The total area of Sikkim is 7086 sc¢. km. It has been
divided into four districts, viz. llorth, East, South an@
West. The altitude of the MNorth district is 1310 meters, of
the East district 1777 meters, of the South district 1560
meters ‘and of the West district 1524 meters and the state

capital (Gangtok) is situated at an altitude of 1543 meters.

The annual rainfall in East district is 2857 nm.

The district headguarter of the East district is Gangtok
ané of the South district Namchi. East district has got its
sub-divisions at Gangtok, Tadong and Pakyong and South
district has sub-divisions at Wamchi and Jorethans, for the

implementation of rural water supply schemes.

Climate and Rainfall

There is high variation in climate and the region is
subject to heavy rainfall. The temperature Varies with the
altitude. The mercury is at its highest during July and

August and variés between 22° C to 23° C and lowest during

December and January when it varies between 0.48°C to 12.5°

C.
The mean annual rainfall, from drizzling to torrential
downpour, varies from 2000 to 5000 mm. The greater part of

~the rainfall occurs between lay and September.
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Physiography

Sikkim is essentially & mountainous state wvithcut a flat
piece of land. The ﬁountains rise in elevation northward.
The high serrated, snowcapped spurs and peaks, culminating in
the INanchanjunga are attractive features in the scenery of
Sikkim. The northern portion of the state is deeply cut into
steep escarpments and the southern part is lower, more open
and fairly well cultivated.

The mountain ranges, viewed as a whole and from distance
are, in general, in the east-west direction. The main ridges
in Singalela and Chola, however, run more Or less in a
north-south direction. The Rungeet and Tiesté which form the
main channels of drainage, also run north-south. The
valleys, are crossed by these rivers and their main feeders
are very deep. The valleys of the Rungeet, the Tiesta and of

their main contributaries are about 5000 feet in depth.

Vegetation and Agriculture

About a third of the area of Sikkim is forest. The major
parts of the forest are in North and West districts, the
majority of the population resides in the East district. All
suitable portions of these areas have been cleared for
cultivation, and the trees remain.only in the rocky ravines
and on the steepest slopes where no crop can be grown. The

forest consists of tall umbrageous trees with little

underwood on the drier slopes but often dense grass Jjungles,
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accompanied with luxuriant undergrovth of shrubs, which
rendaers it almost inmpcreble.

Sikkim's economy is principelly agrarian. The main crops
are rice, maize, wheat, millet and barley. Only 11-12 per
cent land is available for cultivation end there is no scope
for xpansion. The principal cash <crops are cardamom,

orange, potato, citrus, apple and pineapple.

‘Demography

According to 1981 census the male population of

North, East, South and West districts ' was 14784, 77232,

40980, 39444 respectively, whereas the female porulation was
11671, 61530, 34956 and 35748 respectively. The sex ratio is
835 females per thousand males. The total population of
Sikkim at present, is 3,78,858, whereas according to 1681
census the population was 2,14,738. The decennial growth
rate (1971-81) of Sikkim as a whole was 50.77, whereas that
of East District of Sikkim was 62.07. The percentage of

rural population of Sikkim was 83.85.

Background Information on Roraput

Koraput district in Orissa covers an area of 26,961
sg.kms and is situated on the hills of Eastern Ghats. It is
irregular in shape and resemble the letter '¥Y'. It lies at a
longitude of 81-27 and 84-10 aﬁd at the latitude 170-50' and
20-30'N. The climate is generally temperate with a maximum

temperature of 32.7 C in May and minimum of 17.0 C 1in
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December (1287). 1lormal rzinfell is 152.1¢ cm, with hichest

rainfzll being recorded during the months of July, Auguct and

Septenber.

Demographic Profile
The demographic profile of the population in Koraput is
given in Table 1.

Table 1. Demographic Profile of Koraput
(as per 1981 census)

Population Kumber Percentage
(in '000)
Total population 2482 100.0
Sex ratio 993 Females per 45.8
1000 males
Rural population 2203 88.7
Urban population 281 11.3
Schedule Caste 348 14.1
Schedule Tribes 1372 55.2

As per 1981 census the district had 8.42 per cent of
total population of Orissa state énd ranks fourth in respect v
of _the population in the state. The district occupies the
twelfth pogition in respect of the density of population,
with only 92 persons per sq. Kms. in comparison to 169
persons per sq. km in the whole of Orissa. 88.7% of rural

population reflects the rural nature of the district.
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The decennial grovth rate of the poulation of the
district reveals that the population decreased during 1821
census while it increzsed in all other censuses. 1871 census

shows that the average population per village was 360 and

average population per household was 5.

Literacy 7

- The literacy rates among males and females of rural and
urban areas of Koraput district are shown in Table 2. These
are nuch below the state (34.23%) and national (36.23%)

averages and pointing to the backward nature of the district.

Table 2. Literacy in Roraput district (Percentage)

Population Rural Urban Total
llales 29.33 58.83 31.18
Females 6.17 31.56 7.65
Total 17.65 45,65 12.35

Economic Resources

The district is rich in natural and mineral resources.
Cultivation is the principal occupation of the inhabitants of
the district but in general cultivation practices are
primitive. The principal crops in the district are paddy,
maize, ragi, alsi and mustard etc. Irrigation facilities are

inadeguate, only 5.4% of sown area being irrigated (1981).

e
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Two major irrigation projects on the river [Kolab

Indrawati are under construction.

45,96 per cent of the district area is forest (i981) and
as such forest produces ic the means of livelihood to large
segmente of population. Timber, bamboo, firewvocd znd tendu
leaves a&are major items of forest pfoduce. Itsi valuer was
estimated to be about Rs.383 lazkhs in 1880-81.

Rich mineral cdeposits of clay, menganese, limestone,
iron and bauxite are present. Large quantities of bauxiée
deposits are found in Damanjodi area. Construction of an
alumina project is in progress in this area.

Besides a number of rice mills,'saw mills, o0il mills
etc. a few large scale industries are also functioning here.
They are the sugar factory and the ferro manganese plant at
Raigadha, the ferro-alloys plant at Theruvelly, the paper
mill at J.K. Pur, and Hindustan Aeronautical Factory (HAL) at
Sunabeda.

Nearly 42 per cent of the population in Orissa state
lives below the poverty line. The figure for this particular

district may be higher.

Occupation
A majority of the population subsists by exploiting the
forest resources or tilling the land. Details of working

population as per 1981 census are given in Table 3.
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Table 3. Occupation of People
Occupation ITumber Percentage of total
(in '000) Population

Total working population 2G5 36.8
Cultivation 521 2.6
Agricultural labour 275 11.1
House-hold/industrial 18 0.7
workers

Others 151 6.0

Adpinistratjve Set Up

The district is divided into 6 sub-divisions with head
quarters at Koraput, Jaypore, llalkangiri, Nowrangpur and
Raigadha. There are 17 tehsils, 42 community development
blocks, 46 police stations, 515 gram panchayats and 5,683
inhabited wvillages. There are 10 towns in the district

having 3 municipalities and 7 notified area councils.

Problem Villades in Respect of Avajlabilityv of Hater

PHED has identified 5212 problem villages. Of these 2801
have not yet been provided with tube wells. Water quality is
a2 major problem specially because .0of high iron content which
makes it wunpalatable. The bacteriologicél and physico-
chemical qualities are yet to beé%ascertained, and the

magnitude of pollution assessed.

e






Bartli, deatl. and infant nortality rates constitute the

bacic information &g regerds tl.e healith of population.

District figures of vitel statisticc are fairly similar to:
b

the =state igures but very concicderably from tlhe national

averacec.

Table 4. Comparison of Vital Statistics

Korarput Orissa Indie

(1¢85) (1S83) (12€5)
Birth Reate 32.5 34.0 32.7
Deeathh Rete 12.¢4 12.5 11.7
Infant licrtality 134.3 130.0 S5

Rate

Background Information on Barmer District
Barmer, a borcder district of Rajasthan, has been under a
serious drought for the last 5 years. General informeation
about drought affected¢ areas and population is presented in
the tables attached.

These tables attached would show that at least 30 to 50
percent villages of one or the other parts of the district
have alvays remained under the grip of famine since 1980-81.
In the year 1865-06, 1986-87 and 1687-88, the whole district
wvas declared famine @affected. Thus, this 1is the third

consecutive years of scarcity for the whole district ancd

ad
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the fourth consecutive year for 426 villages.
Because of continucus failure of crops, tlhe entire populetion
(rural as well as urban) of the districﬁ has lost ite only
source of 1livelihood resulting 'in serious decline of

purchasing pover.

DISTRICT BARMER = GLIIERAL

1. Mamne of District
2. Total area
3. Teotal Population

Barmer
28,387 sqg.kns

, 11.19 lakhs (liale 5.88,
Female 5.31)

2.Scheduled Cacste : 1.75 lacs
b.Scheduled tribe : 0.57 lacs. 11.19 lacs
c.Others : 8.87 lacs
4, Rififected population : 10.35 lacs
5. Density of population : 30 persons per sg.km.
6. Percentage of literacy . 12.29 (Males 20.04,
Female 3.71)
7. Total villages
a. Urban areas : 4
b. Rural areas : 934
Total 38
8. Total affected villages
a. Urban areas : 2
b. Rural areas : 934 e
Total 936

S. llain occupations Cattle -breeding and

agriculture

10. Main crops Bajra, Gowar,Wheat etc.

hy
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14.

15.

16.
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AGranistrative units

. cub divisionc

b. Teheilc

c. Sub-telisils

¢. Panchayat Samitis

n r
ct
=
-
9!
o

Irrigated arec of the district
Arez sown during Samvat year
2044

Crops damaged durincg Samvat
year 2044

Totazl cattle population of the
Gistrict as per 1983 cattle

census

Affected cattle population

- Annual average rain fall

Families selected under inte-
grated rural develorment pro-
granne:

a. Scheduled caste

b. Scheduled tribe

C. Small farmers

d. Agriculturel Labour
e. liarginal farmers

f. Rural artisans

GO N

23,807,453 Hectc.

32,573 Hecte.

3,65,373 Hects.

3,44,853 Eects.

32.00 1ikhs

32.00 1ikhs

280 mm

11,600
4,150
22,537
5,432
22,774
1,161

3
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Background Information on Nagpur District

LEictory

llagpur, was founded at the becginning of the 1l&th century
by thce Gond Raja, Bakht Duland. .The grovitl: and importance ot
the toun vas quickened by the advent of the then CGreat Indian
Penincula Railways (now callec the Central Railway). IFith
the attainment of indepencdence in 1547 and the formation of
liacdhya Pracesh state it became, and continues to be the
capital of that state. ith Ttz reorganisation of states in
1856, the district was transferred from lladhye Pracdesh to
Bombay State. The district has formed a part of Ilaharashtra

csince lest llay, 1960.

Location
llagpur district 1lies between 20 35' and 21 44' north

latitude anda 78 15' ana 79 40' eacst longitude at the southern
base of the Satpuda hills. Chhindwara and Seoni districts
of Illachya Pradesh State  fall in the north. Bhéndara
district flanks it on the east and Chandrapur on the south.
Wardha and Amravati districts are contiguous with its
boundaries in the west. Wardha and VWainganga are two main
rivers of the district flowing along a part of the western
and the eastern borders respectively and the drainage of the

digtrict is divided between them.
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Climete

~

The <climete of the district is dry and salubrious. In
fact Ragpur is one of the hottest places in India ahd liay its
hottest month. The averace annual rainfall in the district
is 1,161.54 nmm (45.73 inches). The rainfall dc&uring the
period, June to September constitutes about 20% of the annual

rainfall, July being the month with the highest rainfall.

Economjc Resources

Forest area in the district has considerably dwindlea
and covers only about 5% of the total area of the aistrict.
forest area is situated on the foothills of the Satpudas on
both sides of the Pench river in Ramtek tehsil, while others
are scattered in blocks between Katol in the West to Umred in

the east.

Hinerals are found in abundance in the district. Chief
among them beinc coal, manganese, iron ore, 1limestone, and

clay deposits.

NMagpur city is an important industrial and commercial
‘centre in Maharashtra. The industrial development has
remained mostly confined to urban areas. Rural areas are not
industrialized and depend mostly on agriculture.

Traditional handy crafts are manufactured with locally

available raw material. There are 931 registered factories

(T3
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enployng 475.7C wverkers per aay in llegrur district. The
Iining indusctry 1ic c¢f concicdereble importance in  the

district becauce of its rich manganese ore deposits.

Amcng the wvarious tehsils, ’Savner haz the largest
cultivable arca (Si.OS%) and Ramtelk the lovest (76.67%) Rice,
Jeaver and wheat conctitute the starle focd of the people. The
total cultivable erea ia 612,000 hectares of which gross area
scwn 1is 007.000 hectarec. Oranges constitute an important

economic resource.

Organisation of the Dictrict

The district comprises five tehsils which encompass
fourteen, blocks/taluka. In all there are 1874 inhabitec

villages in the district Table 5).

Problems Villages

128 wvillages from Nagpur district have been identified
as problem villages. llany of these villages have no source
of water at present, as wells etc. have dried up and wvater is
supplied by tanks. The majority of wells which have not
dried up are of a shallow type and insanitary. Further more
gram panchayats, which are responsible for. disinfection of

wells do not perform this function satisféctorily.
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Tablie 5. Organisation of Nagpur District

Subdivisions Villages Problem Villages
ilagpur 383 27
Ketol 343 33
Saoner 236 14
Ramtek 390 1
Unired 518 22
Total 1874 12¢

V'ater Resources

The villagec in the district have different types of
drinking weater resources. These are wells, tanks, tube
wells, hand pumps, rivers, cenals, lakes, springs and nallahs
etc. The majority of villages have insanitory wells as
sources ¢f water. During the visit of our team to different
villages it was founda that a number of these wells had dried
up and water was being supplied by tankers. Vibrio cholerae
wvere found in a few of these water samples as is evident from

Table 6.
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Tablc C. Examination of Water Samples

Year llumber of Water Ilurber of becte- Fo. of lo. of

gszmples elzamined riorogically Unfit Examined + ve

for Vibro

1¢cs 4565 2C5 - -
185 4525 375 50 4
1¢8¢ 5664 532 26 1
1¢g7 7G93 1303 12 1

The Public Eealth Laboretory in llagpur exe&mines the
vieter samples vhich are routinely sent to them from different
arees of the district. The findincs ére shovn in the fables
above. llearly 18 per cent of water samples were found to be

bacteriologically unfit for arinking purposes.

Demography

The population of the district accounts for 4.12 per
cent of the populetion of Iliaharashtra state and is spreac
over 3.23 percent of the total land &rea of Iaharashtra.
Among the five tehsils of the district tehsil. Because of
this tehsil being the most thickly populatea (1,550,658) the
wvhole district gives the impression of bearly an urban area.

Table (7) shows the dermographic cdata of the district.
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Table 7. Demographic People of Nagpur District

sulation of liacLur dictrict (1Stl)

} -
o
ct
£
'_.1
et

25,6¢,0CC

- Rurel
- Urban
Total estimated population (1685)
Fermales per 1000 males
Density per S4¢. Im.

Scheaule caste population

11,20,000

14,62,000

23,682,000
€25

260

1,82,395 (7.05%)

Schedule tribes populztion 3,53,303 (13.65%
Decinnial growth rate (71 to 81) 33.26%
Percent of main workers 35.5¢
Percent of marginal vorlkers 2.58
-fPercent of non workers G1.83
Literacy: Over all 54.60C
(Percent)
IMales 63.74
Females 44.62
The main workers amonc the population of the district
have been sub-divided into four industrial categories viz.
cultivators (20.8%), agricultural labourers (26.24%), workers
cther workers

engagea in household industry (5.42%)

(47.55%) .

Vital Statistics

The Table 8 shows the comparative figures in
of rural and urban differehces. Different

glso compared with state figqures of liaharashtra for the

1884,
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PUBLIC HEALTH STUDIES OF POPULATION IN EAST DISTRICT (SIKKI!),

KORAPUT, BARIER AND NAGPUR DISTRICTS
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Siklkinm and llagpur (liaharechktra) by contactin¢g the state,

ictrict eand villace lealtl officicic and local mnedica-

ar
1

peresonnel.

Lirc and QObjectives of the Study

—_—— el ———

1. To stuay the prevalence and types of vater borne

diseases anong the population.

2. To assess the impact of polluted vater on the health

" -~

tatus of the population anc identify the diseases and

4]

disorcers caused <cirectly or indirectliy, by the

non-availability of safe wvater.

3. To suggest intervention programmes for immediate and

long tern implementation.

1N

. To identify the goals for future stucies and ensure th

succese of the intervention programme.

llethocolocy

Quelified and experienced rmediceal doctors of
Epidemiology Division and Occupational Eealth Centre, ITRC.
along wvith other members o¢f the teams visited four districts.
A series of discussions with government health officials and

non-government agencies at stete, district anc village

P
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vere held. Encuiriec fror tlie villagerc vere alco
Conic Incividualo verc aloe ezaninced by theoe doctors.
olloving ‘agenciec verc contzcted ir the ~ four problem

cts where the wvcrli vac uncerteken:

Secretary, llecdicel and Healtl. Services, State Government
Director, liedicel and KFeelth Services, State Government
Chief liedical COfficer

lleGical Superintendents of various lLospitals

District Statisticel Officer

District Informetion Officer

Sub Divisiocnel liedical Officer

P.E.C. Doctors -

Local Doctors

Dy. Director, Decsert lleGicel Research Centre

Lions Club liembers
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Morbidity Pattern 1in East District (Sikkim) , Koraput
(Orissa),Barmer (Rajasthan) and Nagpur (Maharashtra) with
Special Reference to Water Borne Diseases

East District Sikkim

The wazter-borne cdiseases during the lest 5 years wvere:

tvrhoid (166)*,ciarrhoez ané c¢ysentery (12050), gastro-

enteritis (14730), worm infestation (17270), hepatitis
(15730), poliomyelitis (2). Cases of scabies (1258) anc

malaria (102) were alsc recorced (Teble 5).

In Singtam district, situatec 25 kms avay from Gangtoil:,
the prevalence of diseasecs cdurinc the last five years was &as
follows: BPBacillery dysentery (1883, 2.49%; 1284, 2.67%;
i1¢es5, 2.09%; 1986, 1.90%; 1987, 2.17%), amoebiasis (1983,
2.27%; 1984, 2.45% 1885, 2.45%; 1986, 1.72%), 1987, 1.73%)

gastroenteritis (1583, 0.36%; 1584 0.54%, 1585, 0.77%; 1€E6,

0.83%, 1287, 1.08%) jinfective hepatitis (1983, 0.16%; 18&4,

0.22%; 1985, 0.35%; 1986, 6.53%; 1¢€7, 0.71%).

According to a nutrition atlas for 1982 the prevalence
of -nutritional deficiencies was as follows: Vitamin A
deficiency (xerosis conjunctival 7.7%), (bitot's spot $.4%),
. niacin deficiency (atrophic papillae 0.8%), Vitamin C
deficiency (bleeding gums 21.4%), thyroid enlargement (35.0%)

and fluorosis(6.0%) .
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Ti:e Lledor Probleme in Cikl

e Y
|~

L. Ah Pelation tc llater

Tlie major problems in Sikkim are (i) non-availability,
of water resources within a reasonable distance in most of
the wvilages (ii) bacteriological and chemical contamination
cf weter, (i1i) contamination of vater due to agricultureal

activities in rainy season.

Eourceg of later
The main sources of dGrinking water are streams and

springs.

(1) Surface Hater

The water available through rain cr melted snow 1is
the surfece water. Siqce this water travels a long
distance its guality becomes cquecstionable because of

contamination with suspended matter, agricultural wastes,

heavy metals, faecal matter etc.

Weter Qualitvy

The turbidity and contamination is caused of organic
pollution, animal faeces etc. There was considerable

bacteriological contamination of water in Sikkim.

Vlzter Sources Used for Drinking Purposes
The water borne diseases can be controlled, to a great

extent, if the quality of water is improved. It is,

therefore, necessary to select the sources of drinking water






supl-ly cerefrlly and to treat the water gproperly, if

contaninated.

The water sources were found to be highly contamninatec
with mica. The ITRC team observec that the populetion of
Sikkim hac Dbecome so usea to cdiarrhoez and dysgentery that
they cid not seen to be bothered when they had an attack of
thece diseases. They did not even concsult & éoctor moct of
the time. They either tooit indaigenous mnedicines or SoOme

-commonly uced allopathic drugs.

Koraput (Orissa)

The overall picture of Koraput is that of & backvard,
illiterate, tribel porulation with a high rate of infant
mortality. The main occupation of the people is cultivation
and & majority of them 1live below the poverty line.
Mortality from communicable diseases 1is gquite bkigh and
utilization of existing health services poor. The Ii-type
villages studied by ITRC are located in interior and renote
areas normally difficult to approach. They a&are generally
small villages scattered in forest areas with a comparatively
low population and a small number of families. The water
sources of these villages are rivers, streams, nullahas, open
wvells, ponds, springs and choas but their . availability 1is
limited and usually inadeguate. The wéter sources are

unprotected and frequently badly maintained.

a0
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Even wvhen cafe vater sourcee are eaevailable at @ shiort
¢rotence, the villagers jprefer to usc rnore eccily availeblc

veter, not cesing for itc cuelity.

VVater borne dGisezasec are cquite prevalent in this
cistrict but the hospital figures f£or these diseases do not
reveal the true magnitude of the problem. The morbidity
pattern shown in Table ¢, is just the tip of the iceberg, as
& majority of the tribal populatipn relies heavily on
traditional systemc of medicine and seldom utilizes hospital

services.

3w
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YOLES
’eter Dorn
Diseaces 1283 CG< 1665 1226 1287
Cc.trocnteritic 1T.L. oA, 216 182 12¢C
(G.5) (6.4) (1¢.2)
Typhoic 518¢ 1775 27065 2288 NJAL*
(€2.5) (82.4) (83.9) (80.9)
Polionmyelitis 16 10 10 18 1¢
(0.3) (0.5) (C.3) (0.6) (3.10)
Infective 402 317 304 341 485
Hepatitis (7.2) (15.1) (.32) (12.1) (77.7)
(
TOTAL 5607 2102 325%5 2839 G24*%
(Figures in parentheses indicate percentage)
*17.A. - llot available

¥*is low since figures for typhoid cases wvere not incliuded.

38~
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Typho:d 1o the rnocl comnion diceace and¢ policnyelitic
the leazct. Sincc ceasec of policmyelitic de not turn ur &t
the hospitals in the acute ctage, shoving themcelves up only
vhen cotruck with resicual paralysis, they are most of the
tine not lebelled as caces of peliomyelitic. These
figures, therefore cannot be regarded as representative end

give only a vague idea of the situation.

Stcol Examination

e ———————

Table 10: Stool Examination during 1987

Jayrore Koraput llorangpur liission Reigadha

Hospitel
umber of stool 1676 3426 5558 2500 1672
specimens exa-
mined
Iiumber of samnp- 03 1236 1022 506 G506
les found nor- (53.8) (36.1) (18.4) (20.0) (39.2)
mal . . . }
MNMumber of samples 528 659 143 146 388
positive for (31.5) (1c.2) (25.7) (58.4) (23.2)
Ova
Number of samples 248 1731 2060 1040 678
positive for (14.7) (50.5) (37.1) (41.6) (40.5)
cysts *

(Figures in parenthesec indicate percentage)

Hospital records of stool examination reveal(Table 10)
that the majority have either some sort of worm infestation

or amoebiasis. The prevalence ranges from 50 per cent in






Javicerce to more thal 0 per cent in llavrancpur. Leng  tlc

cyctec detected in ctocl cemplec vere E. Lhistolvitica &anc

giardia. The commonest wvorm infestations were L. doudenale

anc L. Jumbiriceoidez thouch others like H.nane ,Teenie

coliun,B. vermicularic were aisc encountercd.

Epidemics

In 1988 an epidemic of meningitis occurred in
Tentulikhunti block in lowrangpur sub-division. According to
the local health authorities this  was neningococcal
meningitis from which 143 persons suffered and of whom 17
died. Local prectitioners and members of local Lions Club,
hovever, thoucght thet they suffered from enteric meningitis,
a water-borne infection. Their argument was that most of the
czses suffered from diarrhoea, vomiting and high fever before
signs of meningism developed and responded well to
chloremrhenicol. Howvever, nc concrete evidence in favour of
enteric origin of meningitic wac available.

Fluorosis and lianganism

llo case of fluorosis or manganism was observed when the
team visited different villages in the district, covering all
the sub divisions. There were no reports about either of
these diseases from hospitals or loczl practitioners. Dental
caries, which were guite common, may have been due to poor
dental hygiene rather than deficiency of fluorides in the

water.






30

Some ©f the major incuctrial unite in the aictrict are
Il'ational Aluminium Corporation, Iindusten Zeronautices Ltc.,
J.Il. Paper 11111 and a sugar mill. They may be rpossible
sourcez of pollution of the vater bodies since they Lkeer
releacsing their effluentc into them. A proper 1investigation
of the gquality of the effluents from these industries is

called fcor to confirm the above observation.

Special Problen

%]
'o
H

the Populeatjon in Koraput District

[leinutrition, hookworm infestation ana malarizl
infection are commonly found among the rurel popuiastion of
this district because of its typical social, cultural and
environmental factors. Hookworm infestation is very common
their as the tribal population moves about barefooteaq.
llalnutraition, including vitamin -A deficiency, 1is quite
common probably as a result of high rate of worm infestation
couplead with poverty and illiteracy. Plasmodium infection,
which is very common too, also one contributing

to malnutrition.

Sickle cell trait has been reported among the tribals
in M.P. and Orissa. Agrahi tribals in Sambhalipur district
gre reported to suffer from this abnormelity. As such,
tribals of this district should also be examined for this

trait.
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Barmer (Rajasthan)

whicl. 10.35

Hh

Darmer "hLoo o populetion of 11.1¢ laklho o

[}

lakhs are supposed tc be continually affected by drought as a
result of the failure of the monsoon for the last five Years.
Darmer aictrict, - particulariy the vestern belt, including
Chotan, Gunca, Ramsar, Dhorimma ana Gudamalane, is the worst
affectea area in Rajasthan. The population is very thin over
wide areas (30 persons per sc. kn). lIlumerous scattered
clusters of smzll habitations malke up one village which has
an erxtensive perimeter. jeny of these villages are

inaccessible and at great distancec from the rozas.

4

The main occupation c¢f the people is cattle rearing anc
agriculture but the droucht has led to rereated failures of
the crops of 'Bajra', 'Juwar' and wheat and to loss of
cattle. Before the drought the people had an adequate diet
of cereals supplemented with milk and milk products. Their
calorie intake has nov been recuced to 1,200 per day,
Erovidea by subsidized wheat and bzjra from various agencies.
As a result of this protein-calorie malnutrition and night
blindness (Vitamin A deficiency) are found. Vitanin C

deficiency has also appeared during the last six months.

Repeated crop failures have led to loss of livelihood
of so many persons. Small and marginal farmers and
agricultural labourers have migrated from the district in

search of work leaving behind old people, women and children.

ade
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Sources of Drinking Water

Eané puprs: In areac vhere ground water is not so Geep Inaic

fiarli 11 hand pumpe have been provided.

Deep tube wells: 2As nost of the available wvater sources,

wvhen availabie, are very deep, tube wells have been inctailea
and wvater stored in reservoirs. After chlorination water 1is
intermittently distributed through stand posts and sometimes

pipec¢ over long Gistences to the villages.

Dug wells: Deep dug wells in the worst affected areas now

contain very little and nuaday wvater wvhich is used sparingly

by the vililagers.

Storace of water in Takas: At present there is hardly any

surface water £for drinking purposes in western Barmer.
Traditionally most villagers store rain water in 'takas'. At
present many 'tekas' are dry and the rest contain water
supplied by the PHED tankers or that collectea by the
villagers from dug wells. The method of storing the water in
"takas' is, in most cases, very unhygienic. Though the river
'Luni' in tﬁe Balotra areas has been dry for some years,

water 1s less scarce there than in the western aresa.






‘eter cuality: Salinity is & very wide spreac problcm.
Increeaced levele of flucride cre found in sone arcel. eter
surppliied through Lend rpunps and deep tubc vells ig

bacteriologically saticfactory but gets contaminated auring
dictribution. 'Telkas' and dug wellc, in general, contain

bacteriologicelly contarineted vater.

Tater-Borne Digseaceg

Acute bacterial anc viral diseases:

Diarrhoea and gastro-enteritis cases ranging betveen
148 and 1,064 a year, typhoid cases ranging between 1 and 61
a vyear and infective hepatitis cases ranging between 4 and
22 a year have been repcrted by the primary health centres.
Cholera was reported from the northern areas of the district

in 1987.

The 3incidence of water—-borne diseases in the district
of Barmer during 1983-1¢87 iec shown in Table 11 and that of

some PHC's in Table 12-17.

The susceptibility to water-borne diseases and the
mortality caused by them are influenced by malﬂutrition ana
vitamin deficiencies prevalent among the population, though
they do not indicate too bad a situation. The hospital data
already point to & marked increase in pyogenic and
suppurative Dbacterial infections which are 1linked with the

™,
increasinglyﬁaébilitated condition of the population.

LA
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Filuorocic

In certain villeges peoLle have ‘skeletal deformities
anc dental changes Gue tc consumgtion of water with high
fluoride. It is to be noted that 1in some villages the
Cisease was not directly related to the wveater fliuoride
levelils vhich were not &s high as may.haQe been expected from
the prevalence of fluorosis. It may, therefore, be suggested
that the posqibility of dietary fluoride or trace metals
intake, apart from fluoride in water, being responsible for

fluorosis caniict be ruled out. Among hospital patients

sporadic fluorotic bone X-ray changes are not uncommon.

ujnea Worm Infection

Cases of guinea worm infection were sporadically
observed in some villages whiclh have since been identified as

guinea worm affected villages.

Industrial Pollution

In the Balotra area of eastern Barmer the dyeing
industry is a very flouricshing one. The dried river is used
for discharge of effluents from these small scale industries
and has nov become what may be called a fair-sized 1lake.
There 1is considerable concern about the possibility of this
effluent contaminating the very preéious local ground water
sources. The information about the health status of the

'population of Barmer District is given in Tables 4-9.
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Table 11: UVzter Dorne Disceaces at Barner

1983 1985 1986 1987
1. Cholera 1mil mil ITil 17il
2. Typhoid 3 385 454 28
3. Paratyphoid 153 Nil Nil Nil
4. Amoebiasis 1,018 1,151 1,344 1,087
5. Gastroenteritis 1,774 1,612 1,770 2,745
G. Poliomyelits 6 23 38 'S
7. Guinea-worm 292 8¢ 32 711

Infection
-
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Table 12: VZ.TER- PORI” DICEHISLDS TREATED AT SIUVAIT P.IT.C.
i

Diseases 1084 186 1987
1. Cholera Nil : | Mil MNil
2. Typlioid 7 1 6
3. Enoebiasis/Dysentry 157 113 135
4, Gastroenteritis 353 - -
5. Infective hepatitis 15 4 22
6. Guinea-wvorm 2 N.A. Kil
7. Poliomyelitis Nil . 1 Nil

Out of total patients 11,810 11,075 14,188
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Table 13: [ZTER BORI'E DISCASES AT QUDILLTCOLT P.E.C.

Diseases 1885 158G 1687

Diseases 1885 ' 1¢g6 1987
1. Cholera Imil 171l il
2. Typhoid 9 7 3
3. Amoebiasis 176 92 87
4. Gastroenteritis 320 . 329 3717
5. Viral hepatitis 18 17 17
6. Guinea-worm 1ITil Nil il
7. Poliomyelitis Nil Nil Nil
8. Urinary Calculus Nil Nil Nil

Out of total patients N.A.N. 13,506 20,097
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Table 14: VULTEL DCORYVL DISLCISCS LT prenririnlz. P.bL.C.
Poyjutation: 1,34,222

Diseases 186 1887
1. Cholere 1I7il 171}
2. Typhoid 17 nil
3. Amoebiasis 6 15
4. Gastroenteritis 370 1,064
5. ~Viral hepatitis 9 5
6. Poliomyelitis Wil 6
7. Guinea worm il ITil

Oout of tctal patients 5,529 13,247
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Table 15: UATLR LDORIDC [ISTCLSEE AT BAITU P.p.C.

Diceaseyu 1¢85 1ce7
1. Cholera il 1711
2, Tyrhoid 420 61
3. Anocecbiasis 132 162
4. Gastroenteritis 14¢ 648
5. Viral hepatitis 6 17il
6. Poliomyelitis 1712 1Inil
7. Urinary Calculus 14 206
5. Guinea-vorm I7il 1011

Out of total patients 6,375 7,218
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Tebl 1CG: IZ9EL pORI'D DISCASES AT SIDIZRT P.I.C.
Population: 1,311,453

Diseasec 1686 1957
1. Cholera ITil 1I'il
2. Typhoid 10 36
3. Amoebiasis 12¢ 372
2., Gastroenteritis 129 230
5. Viral hepatitis Inil il
G. Poliomyelitis 6 17il
7. Guinea-vorn il 1711
&. Urinary Calculus 278 2

Cut of peatients 7,836 A,
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Teble 17: [IZ7ZD DORIL DISLLSES LT LiD SUro L,C.'e I 10CC
Populeation Chohtan: 22,7GC6
Sheco: 101,1€3

}

Diseases At Chohten F.Il.C. At Sheo P.I.C.
1. Cholera 171l il
2. Typhoid 25 26
3. Amoebiasis 30 136
4. Gastroenteritis 500 131
5. Viral hepatitis Nil 38
6. Poliomyelitis Nil il

OQut of total patients 1,174 ' ot available
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Nagpur (Maharashtra)

The overall picture presents a significant tribal
population. The main occupation of'the people is cultivetion
and mining. The district presents a paradox in terms of
health services and health status. !More than adequate number
of health facilities are present but rural areas are deprived
of these as the services are located in urban areas. The
chief causes of morbidity are malnutrition and communicable
diseases. 12¢ problem villages have been identified many of
which have no source of water at presenE as wells have dried
up and water is being supplied by tankers. The majority of
the wells which have water are very shallow, insanitary and
ineffectively chlorinated. Water related diseases are
chiefly infective in nature and worm infestation is very
common. Cases of polymyositis are also commonly encountered

in the district.

Water-Borne Diseases
The majority of water-borne diseases are infective 1in
origin. Table 18 shows the morbidity £from water-borne

diseases during the last four years.
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Morbidity Rates of Water-Borne Diseases in

Nagpur District (Maharashtra)

1984 1985 1GEG 1987
Dysentery 190G3 36528 29060 35038
Infective IlLepatitis 19 30 21 11
Gastro—-enteritis 2 18 - 63
Poliomyelitis 4 - - -
Typhoid 100 296 183 200

Dysentery and typhoid are common conditions. Gastro-
enteritis and infective hepatitis are comparatively rare.
These figures do not give a true picture as the diazgnosis of
these diseases is not confirmed at the PHCs. Under reporting
of these <cases can not be ruled out. Nine deaths from
poliomyelitis were reported during 1983 and two during 1984.
It 1is «c¢uite unlikely that there has been no case of
polionyelitis in recent years. Apparently these figures
represent only the tip of the iceberg.

.Cases of gastro-enteritis are frequently reported from
different PHCs. In 1988 alone 201 cases of gastro enteritis
were reported and of these 20 proved fatal (casé fatality
rate approximately 10 per cent). During the week ending
28.5.88 46 cases and 5 deaths were reported. These cases
came from PHCs of HNarkhed, Dorli, Gumnthi, Kalmeshwar,
Gumthala, Jaoli and Badegaon.

The edpidemic section of PHCs maintains attack and death

rates for various diseases and are shown‘in Table 19.

ravi !






Teble 1€. Attack and Death Rates of Various Water Borne Diseases
in Nagpur District
1587 1€3C (till 31st lay)
& Attacks Death Attacks Deat
Cholera 23 1 9 1
Gastroenteritis 983 17 1¢3 18
Typhoid 54 Nil 2 nil
Infective Eepatitis 12 Nil 1 Nil
Poliomyelitis il 111l Hil Nil
Stool ancd vomitus samples of suspected cases are
routinely sent to the public health 1labcratory for
¥ bacteriological examination. The results of the examination
of these samples from 1984 to 1987 are presented in Table 20.
Table 20. Stool and Vomitus Culture from Reports
1984 1985 1886 1987
Kumber of samples examined 22 384 462 6°8
V. Cholerae isolated 4 74 44 50
NAG Vibrioc isolated - 2 - 9
Salmonella isolated - - 2 4 4
inhigella isolated - - 3 3
"~ Enteropathogenic E.Coli - | - - 3
isolated )
TOTAL 4 77 49 69

44
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Pievelence of Intestinel Parecites

Reccrcdse of the examination of stocls for ova anéd cysts

were not available from rural hospitals. However, in a study

in llagpur city approximately 50.0 per cent of the examined
subjects below 15 yearc were found to have ova and parasites
in stool. This is shown in Table 21.
Table 21. Breakup of Stool Examination Findings
in Nagpur District
43> Samples
No. found Percent
+ve
Round worm 94 44.1
¥Giardia 25 11.7
H. nana 15 7.0
A. duodinale 12 5.6
Trichuris trichuria 2 0.9
Enterobious vermicularis i2 5.6
Entamoeba hystolytica 38 17.8
Total 213 100.0
Guinea Worm Disease
Visits to different villages and personal discussion
*

with health authorities, 1local practitioners etc. revealed
that guinea worm disease is no longer found in rural areas of

Nagpur district but is prevalent in the surrounding

’

. districts. In 1983 and 1984, a few cases (7 and 20

%@é; o
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recpectively) of guinea wvorn dGisecce vere admitted to

hocpitale in legprur city.

Fluorosis
This has not been reported £from MNagpur Gistrict.
However, it is prevalent 1in the adjoining aistrict of
Chandrapur, mainly in the villages of Warane, Sindewahi and
Rajura, where the fluoride levels were found to be in excess
of the permissible 1limit in most of the water samples
examined by Public Health Laboratory. "It is also prevalent

in other Taluks of the district.

Iodine deficiency

Iodine deficiency goitre is prevalent in the villages of the
foothills " of Géramsur hills. A survey conducted by PSNGIIC
in Janapani, Ahmecnagar, Bilhargoudi villages reported an
overall prevalence of goitre in 21.5 per cent of the
inhabitants. This 1is more ﬁrevalent in females than in
males. Other thyroid disorders i.e. cretiﬂism, carcinoma of
thyroid and thyrotoxicosis weré not found. Serum PBI analysis
was carried out in 57 subjects and was found to be 3.35 ugm
per ml which is within normal 1limits. It was also observed
that wvalues of serum PBI decrease as the size of goitre
increases. Iodine content of so0il and water in these
villages was found to be 2 ugnm/Kg of soil and 2.56 ugm/Ltr of

water. These values were much less than the values in non-

goitrous areas.
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Special Problems of the District

Polymyocitis

Durincg the period September to December, 1986, 85 cacses
of Epolymyositis wvere admitted to Government liedical College
ana Indira GCanchi Iliedicel College. The dise&ace ic
characterized by subacute symnmetrical weakness of proxzimal
limb &and trunk muscles without dermatitis or other skin
lesions.

Thé age group commonly affected was 16 to 25 years ana
male, female ratio was 1.7 : 1. The majority of cases were
from Hagpur and a fewv from the surrounding region. The role
of pollutants both biological and non-biolcgical and their
relation to water, if any, needs to be properly examined in

respect of the causation of polymyositis.

Sickle-Cell Trait & Sickel Cell Anaemia

Nagpur district has a significant tribal populaticn. In
a tribal Ashram School in the adjoining district, of
Chandrapur 16.2 per cent boys and 16.7 per cent girls have
been reported to be positive for HbAS. Sickle cell anemia was
prevalent among 1l.02 per cent students. Approximately 20 per

cent of sicklers belonged to'the schedule tribes. In the

light of these findings the tribals of this district need to

be examined for sickle-cell trait and abnormal haemoglobins.

26n
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Health Status and Health Services in East District
(Sikkim) ,Koraput (Orisa), Barmer (Rajasthan) and
Nagpur (Maharashtra)

East District (Sikkim)
The medical and prublic healith servicec in  Sikkim hLave

been presented in Tablec 15-18.

There are 785 doctcrs, 260 auxiliary nurses and midwvives
and 35 trained nurses. As shown in Table 18, 11854 patients
were treated in incoor and 460238 patients in cutdcor in the
four districts in Sikkim. Of these the majority of ceases
treated vere from the East district. Doétor population ratio

is 1 : 3638.

Nutritional Diseases

According to a nutrition atlas oﬁ 1282 the prevalence
of nutritional deficiencies was as under- Vitamin A
deficiency (conjunctival xerosis 7.7%), (bitot's spot 9.4%),
niacin deficiency, (atrophic papillae 0.8%), Vitamin C
deficiency (bleeding gums 21.4%). Thyroid enlargement (35.0%)

and fluorosis (6.0%) were also notead.

Morbidity/Mortalité Data

The crude birth razte was 31.0, 31.6, 34.85 and 31.7 in
1981, 1982, 19883, 1964 respectively. The crude death rate
« was 8.9, 9.5, 10.9 and 10.2 in 1581, 1882, 1983 and 1984
respectively. The infant mortality rate was 93 per thousand.

The total number of primary health centres in Sikkim is 20 of
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whicl. the Eeast Digtrict acccuntc for 6. Tle tetal
expenditure on mecical, LFrrimery health end =ocicl welfeare ic
rupees ¢ix crore and eighty lakl:s. In Sikkim the total number

of hocgcpitale in Eikkinm having more then 20 bede is 5, of

ot}

-
c.

cF

which the Eact District hae tvo. Thice total number of hocgl
bec¢s, doctors ancd nurses in Siklkim is 575, 115 and 311
respectively of which 375 doctors, 60 beds and 157 nurses are

in the EBEast District.






=

¥

50

’

Teble 22. Attendance in Out-Patient Department (OPD) and
Water Borne Diseases in Singtam
liumber of @.P.D. Lttencance per year in Last District
12€3 1¢84 1985 1886 1287

58,654 58,0642 €1,£7¢6 1,21,300 1,37,753

Beciiliary Dvsentery
1883 1584 1985 16860 1687
1466 156¢ 120 2306 2984
(2.48%) (2.67%) {(2.09%) (1.209) (2.17%)

Ericebiasis

1356 1438 1836 20¢€6 2387

(2.27%) (2.4£5%) (2.45%) (1.72%) (1.73%)
Cestro—enteritis
216 315 712 1014 l4c2
(0.36%) (0.54%) (0.77%) (C.83%) (1.08%)

Infective Bepatitis

86 130 320 640 984
(0.16%) (0.22%) (0.35%) (0.71%)

(Percentage of disease based on OPD attendance)
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Tabie 22. Data on Medical and Public Health in Sikkim - -
(f.e 1. 341.05.1807)

werticuiars Unit I'crth East South Veest Steate

(1) (2) (3) (£) (5) (C) (7)-
Hospital Ic. 1 2 1 1 5
Primary Health llo. 3 6 5 6 20
Centres : ) i ' -
Primary Health No. - 17 37 33 33 120.
Sub Centrecs C - ) o ) T
Becds lio. 80 485 100 110 785
Doctors o. 7 55 17 13 92
Auxillary nurses No. 27 120 ¢l 52 260
and mid-wives - e B - ] R T
?ﬁained Nurses tio. 2 25 4 4 35
i1.C.D.S. Ho. 75 130 100 100 405
Patients treatecd e, 2248 5544 2079 1983 11854
indoor : E
Patients treated llc. 58¢85 234471 57381  1084c2 602365
cutdoor : e
Population per No. 3379 2522 4469 5784 3638 .
doctor : -

A e e






Tcble 24: Death Rate (per 1000 population)

52

Lrez 1983 1¢84 1265
Sikkin
Rurel 12.2 11.3 11.7
Urban 4.8 5.0 6.2
Combined 10.9 10.2 10.7
All India
Rural 13.1 18.8 22.8
Urban ' 7.9 8.6 7.6
Combined 11.9 12.6 11.7

a0n
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Teble 25:Data about PHCs, Doctors and Nurses in Singtam

during 1983-1987

lumber of P.I.C.o in East District (Singtan)
1¢83 1084 1885 1286
A 5 5 5 5

Nurber of P.E.S.C. in East District (Sinctan)

1283 164 1885 1886

26 26 2% 31
Iumber of Doctors jin East District (Sincgtam)

19€3 1984 1985 1986

° ° 10 12

Number of Hurses in East District (Singtam)

1283 1984 1985 1286
48 50 52 55

ot






Roraput (Orissa)
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¢f tlecce

Table Z0: Health Services in Koraput
Cervicec Tunwer

Goverrnrnent Ioc:

cubdivisicnel

S

Allopethic Digpencariecs c

hacitional
Femily Tleifare

[.T.P. Centrec

italc

P.Il.C.c

fubcentrez

[Ka]

~

(PIZC3) 4z
152

2G1

Posgt Partum Centres 2
T.E. Subcentres £5
S.C.T. Subcentres (Lerrosy) =7
c.7.D. Ciinico

Iluiker of Docters (Government) 227

unber cf Trainhed Dirt

Villege

ealth Cuices

L

L Ettenceants

~a
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Lroolens in Je

tl.e nurbe:z

YI:0LC £Lbeivicion

trezted

in

ci the

out-

Gistrict.

Table 27: Jlupber of Percsors Treeted in Eospitals guring 1683-1987

1283-84 1684=-85 1¢65=-86 1986~-07
Adults
licies 288461 232866 24¢567 201277
Females 128766 101378 114593 96669
Children 138786 ©9321 107413 S70G65
T@tal 5,66,052 4,33,565 4,711,973 3,85,°811
llortality Statistics
Table 28 shows some of the causes o0f death in the .
population of the district. Fever has been listed as the
major cause of mortality. This, obviously, would include
typhoid,

borne infections that manifest as fevers.

infective hepatitis and & number of other water






Teblce Z4L: Common Causes of Death (Koraput)

Ceéuces oI Ilunber Percentece ot
aeath total deathc
Fever 5¢C1 63.8
Dysentery and - 620 6.7
Diarhhoea

Respiratory Diseacses 522 5.5
Accidents 175 1.2
Others 2071 22.1

Total 9369 ' 100.0
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Barmer (Rajasthan)
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Teble 25: DLTL LLCUT LCCPITZALS, LERS AR PARLIUEDICAL SIAFF L7 BLDLID
Eospital/PLC/ Bedc Doctors Ilurces Feramedical
Ciscpensary . Steft

Covt. Eosgpital, 283 S 244 160

Barmer

Peferrzl Hosgital,

Balota

[lini P.H.C.

(17)*

Dispensary

Ldipost (8)%*

(10)*

30

o

v
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XS}
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Health Programmes

1. Crponded Drogranne of IrmnGl.lzction - T
2. Iletional iiglerial Eradication Prcgreamme

3. Jetional Fem:liyv TTelfare Drocranme

L. cwiconal Tulbercuiocis Conitvcl Precreanne .
5. Prevention of Cholerz Procrarmne

G. Lerrogy Control Programme

7. Prevention of iTight Blindness Progreamue

c. Preventiocn of Cuinec VJorm Diceece Progranme

Even ©c the morbidity in Darmer dictrict ig cn the

increace because of continuous droucht concitionz. The wvorct

effectec¢ <vwcheilg/villagec arc Chchtan, Curce,Rem Sar,
cuncora and Cisala. Thcse effected lesc are Selotrea,

Dohoimenea, Gudemalani, famcari, Baitu and Paclipacrea.
Barmer dictrict heae been ceclarecd the worst droucght
affected area in Rajasthen.
Though the entire Barmer district weas hit by d&rought
ite wverctern belt vas the vorst afiectecd. The folilcvinc are
come of the conditzons vhich meay larceiy or partielly be
attributed to scarcity of potable water because of continucuc

Groucht anc¢ malnutrition:

Eye :
Vitamin 2 deficiency causing xerophthalmie - and
Bitot's spots resulting initially in niglt

blindness and then in complete blindness has

been very common for the last ¢ nonths. It ic






Scurvy:

Bones:

Anaemia:

o

rolt cenri.ly feund  aren”

- E 0 R S e
—LLL. Tl Lellcel

LCILCRL .

Thie Lo ccmmenh beczute ¢ ovitomin C

cr citlicr ceir are acffectec.

Protein Calorie Malnutrition:

Fluorosis:

Cefic

ency

Calczumn endG pliccyphorus deficiencies in the form
Of yilchkets among children and osteoporocis anong
aau.te 1C common amncng the porulatwcn.

Thic ailment is cuite common ana ic founhcd eamong
secrple of either ceix and &il of age groups.
Thie zz preveZent mainly among children and more
znonc the fZemaleg than among males. There has
been & tvo tc tlree folc increase in the
prevelence of protein calorie malnutrition than
in the grevious years.

People <cc¢ nct bother to seek adavice in recpect
cf their ailments ana it has been observed that
they wvicit the PEC's for treatment of other
diseaces. It is common among adults. The
disease 1s encountered most cormmonly amonc the
people 1living in Choktan ana Gunga Tehsils.






k.

Gastro-intestinal Tract:

T..C TOZT COnLn.On cilimenti  airCc  goLircenToiLtio,
amoebroLic  anc worm infectaticr:. In tiic
recrect Clhiohten anc Cunce Tehool:z cre tle scrct

cffectec.

Genito- urinary:

Skin:

Ear:

Chest:

Penel &ana gall-blzdder stones are COmmon &niong
the inhebitants of Cholitan Tehcil. Cven

children (2-3 years of age) have urolithiac:g.

Eccena and other chronic diceases are conmon

because of unhkygienic conditions.

ti

{0

media anc FPEEer recyiratory tract

[

Ct
infections are very ccmmon because of unhygienic

conGaitionc.

The rnoct common diseases are tuberculosis
ckhronic bronchitis (due to heavy bidi smcking)

anc enpyema (mainly tubercular).

Pyrexia of unknown origin (P.U.O.):

P.U.O. 1is very common perhaps because of high

anmbient temperature and small inteke of water.
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Tioocz crc D47 ccectezn, 117 2ide end LUIL wurzeo  in
ecrur cdictrict. The majority of threce cre clucvered  in
I"Tecrur citv. The cervicer in rurel arcel arc manned by &4

cteffi. PBesidec these tlere are 1173 heailth cuidezs. The per

coplta einrenditure on medicel and healitlh is approiximately 05

Diet and Nutrition

The steple foocd in rural areas is jovar &nc rice (hanc

Theat end bzjra &are =2also used occasionally. Cereal
concumption during summercs g 425 grn/capita/dey and  3¢£.65
grm/capite/Cayv  durinc the reiny cseacon. Tre average caily

intelke ci food by an acult ic chown In Tebie 24.

The average de&lily :xntake by an adult in terme oL
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in Teble 321 ana 32.
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<4

Average Daily Intake of Food by Adults

Reccern.cneca

Lezcly vecetab.ec

Cther vecetabliec

as ]

cctc and Tubes

f.ctual Intednc f(cuo)
_furner Tlzing
“CZ5.CC 282,65

25.00
15.C0

.00
£0.0¢C

£5.00

15.00C

¢.ccC

D
.

~d
cn

10.CC

75.C0
1CC.0C
30.0¢C

100.06







Tea.e 32, Average Nutrient Intake by Adults

i'ttriente currmer - Taino FPecommenaec

@

ale) 1703.G64% 1C13.¢7 2C0

(o)
.

o
O

Cclorico (Ii.

Troteing (cme) £0.3 L4 .33 55.00
Vitenin . { ucr) €5.54 152.¢€C 3000.0C
Thiamine (rmg) 1.13 1.2 1.2

o
.

~J
>
o
.

(e}
~J
1

Dibcflavn (m<) .50

Lecerbic Lcic (mg) 17.8¢ 2.63 50.00

Celicium (mc) 160.¢C2 132.25 £C0-500
Iran 17.°¢C 12.068 20

The tribel and rurcl popu_eztion, specielly the

chilcdren, rrecnent vomen anc _eactating mothere, suffer from

letar

M

v ceificlency of czleorleg, proteings, phosghorug, calcium

and iron. The prctein czlorie melnutrition among child:ten Is

recyoneibie for the Li

(g

k  trevalence o¢f Ivecshiorkor and

larasmus. Calcium anc phosschorus deficienciesg result in

3

e

ricliets and ostecmalaciza.
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Morbidity

Ti:C  nuiiser ©

[¢]
[
m
Q)
[¥8]
L]

viiliage F.I.C.'e are given in Te.
Table 33. 0.P.D. and I.P.D. Attendance in Different P.H.C.'s (1¢C5)

(Ficures are in thousandés)

Incocr Petientco Cutdoor Paticrtc

Talukac  ——————————mmmm—mm—mmme s e

Ilale Female Children llale Female Children
llagpur 345 312 36 1352 132¢C 51¢
HEingana - X - 17 14 7
Ilamthee 1 2 40 45 17
Katol X 1 1 35 37 28
arkhed - 1 - 26 2¢ ic
Seaoner 3 6 3 61 G& 51
Kalmeshvar N4 1 - 16 18 16
Ranmtek b 1 pi¢ 31 32 3z
Parshivni bie b4 - 15 17 16
liaudka pig b - 21 1¢ 17
Unred X 1 - 26 38 22
Bhivapur X X - 16 17 15
uhi - 1 - 22 1¢ 17
Total for 349 326 40 1652 1673 778
the distt. -

Ll od

x— Indicates less than 1000
The common causes of morbidity are infective diseases
of gastrointestinal tract and respiratory system.
HMalnutrition and other diseases also form a substantial

component.






Mortality

Tl _nurnber ¢f ¢

crocun -n Taoble 34,

17
o]
[
]_l
(]
(&%)
i
B

Common Causes

of

Lbecllla

Lolersa
lleasicc
Fulmcnery Tuberculocic

Preuronic

(@3]
[So]

[Sp}
~1

L.y

16,8¢2







Concluding Remarks and Recommendations

Nccercz  ci variouc heelth egencies in  Silikiiam TLoralut,
Carmer &ancé lagpur dcistricts wvere carefully studied to
investicete the incidence of weter borne diceacec. In llagrur

confirmec <cases of cholerc renged betveen 44 anc 74 ceces
curing 1685 in 1¢87. There vere ¢Cs3 casec of
gastroenteritis, 54 casec of typhoid, 12 czses of |leratitis

in 1987.

In loraput the hospital recorcs (1£€3-1£887) shoveda thet
gzstroenteritis accounted for 6.4 to 1£.2% of the admissions

infective hepatitis 7.2 to 15.1% and poliomyleitis fcr 0.3 to

0,

3.1% of the acmissionc.

The prevalence o©0f the following diseasec in East
Gistrict of Sikkim Gurinc 1983-1987 wvas 1.5% to 2.67% for
bacillary dysentery, 0.30% to 1.05% for gastrcentertis,
0.16% to 0.71% for infective hepetitis and 1.7% to 2.4% for
aroebiacsis. In Barmer district 1586 and 1987 4C anc 60 ceses
of typhoid, 149 anc 648 caces c¢f gastrc-entertitis, 6 ceses
cf wviral hepatitis and 6 cases of poliomyelitis were
attendeéd to. On the basis of this information the districts
have been <classified as endemic, lov encemic or highly

rrevalent for particuler cdisease.

The study concluded that poverty, illiteracy, ignorance
and lack of adeguate and safe water for the local inhabitants

have resulted 1in high mnorbicdity rates. Bacteriological
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contanination o©f water ig responhcible for Licli incidencc
vvater oI borne disezces emnong the ropuléeticn. Tyirheid,
infective hepetitis, Dysentery, gecstre—enteritis,

poliomelitis and cholera vere the chief causes of morbidity
and nortality. The infant mortelity rate wvas founa to be
quite high in some of the dictricts indicating 1laci of
adeguate hezlth services and poor health ctatus of the local

populations.

20
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RECOMNMIMENDATIOLNS
. Thie eovellebility cf adccreacte enounts c¢f cafc droniiinc
wveter  be ensurecd.
Z. Trtencive Lealitl. ecucctlicon compeicre  invelving  the

recia of television, and ecucationzl inctitutions may

U
m
ol

ncerteken tc increzze zuarenesgc of the hazerdszs cf

z. ileasures Zcr prompt treatment of gectro—enterit-o by
£ uic reclecerent be taken &and inzroverncnc in

foe !

i

(-

airezdy been dcne for the fluoride problem. Since t
vater ic  censumed by & significant nurber of the chiid
sopulacions need¢ ©o enzured that lead levels are below

the permicscible Z:-mit.

Tong term action succected:

E cetailed epiceniclccical health survey of the
population in problem villages with specizl reference to
water borne dicseaces shouid be concuctec¢. Thisg will heip in
assessing improvements made by the intervention [rrogramme
instituted by Water Technology liission, Government of India,

under the holological approach programme.

m






SUMMARY OF WATER QUALITY'IN SIKKIM, KORAPUT, BARMER
AND NAGPUR

In Sikkim even though the water was untreated
approximately half the water from streams is potable when
evaluated | by the <coliform MPN test only. However,
chlorination of &ll surface sources is highly desirable as
previous studies bave shown faecal coliforms are very
prevalent. In Koraput a very backwardi tribal area where
hygiene is of a very low standard almost all the surface
drinking water sources are faecal contaminated with coliform
MPN > 10/100 ml and very rigorous steps have to be taken to
supply safe drinking water. In Barmer half the ground water
sources appeared to be contaminated this may be the result of
poor conditions of sampling or inadequate chlorination of
these sources before distribution. Intensive local testing
of the water in Barmer is required to elucidate the cause of
appeared satisfactory with a level of contamination which can
easily be overcome.

In general the physico-chemical quality of the water
was satisfactory in Sikkim, Koraput and Nagpur and unsatisfa-
ctory in Barmer.

CADMIUM contaminatioﬁ of 4 water sources was
detected in KORAPUT which requires imediate confirmation
(Table 8A Fig.. 4,5). Elevation of IRON levels above 5 mg/L
was seen in 18.1% of samples and manganese marginally raised
in 11.9% samples (Table 8C Fig. 4 and 6) and chromium in

twelve samples (> 100 mg/L in 4 samples Table 8E).






In BARMER the water has very high total dissolved
solids, with a bgh Jevels of salinity and  hardnesc
corroborated by the widespread elevation of magnesium and
calcium levels. High fluoride levels were found in 31.4% of
samples, hwoever, alternative sources of water have been made
available. Nitrate levels were marginally above permissible
limits in 67% of samples. A feature which has not been
previously highlighted is the saignificantly raised 1lead
levels found in 28.6% (19) of samples (Table SA Fig. 7,8).
Chromium was also elevated above 100ug/] in 11.34% of samples
(Table 9B Fig. 7,9).

In NAGPUR no serious problem of metal contamination was
found. Previous studies in East and South Districts of SIKKIN
by ITRC just prior to the Hological studies revealed 20% of
the samples had IRON levels above the maximum permissible

limits 1.0 mg/L of which 5% were a little above 5 mg/L.
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MANGANESE AND IRON LEVELS IN DRINKING WATER IN KORAPUT

©®

A\ . GUNPUR
AT RAVAGADA ¥ AN

‘-‘ “® “ @
= O Q) 5:, ©

JEYPORE | ®

KORAPUT

Q

Mn A\
Fe O

MALKANGIRI

A

Figures indicate the levels in mg/L

Fig.
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NATER ARALTSIS
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HIGHEST DESIRABLE LEVEL = 0.100 mg/L

MAXIMUM PERMISSIBLE LEVEL =

1.00 mg/L

42 (58.37%) samples are above Maximum Permissible Level

(1.0 mg/L)
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MAXIMUM PERMISSIBLE LEVEL = 0.5 mg/L )

21 (29.2%) samples are above Maximum Permissible Level
(0.5 mg/L)
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CADMIUM AND LEAD LEVELS IN DRINKING

WATER IN KORAPUT

~—~=- Fig.- 4
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JEYPORE ;

LI/ korapur

th

Cd
Pb

MALKANGIRI

O O

Figures indicate the levels in mg/L
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5 (6.94%) samples are ‘above Maximum Permissible Level
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MAXIMUM PERMISSIBLE LEVEL = 0.100 mg/L

3 (4.2%) samples are above Maximum Permissible Level
(0.1 mg/L)






LEAD AN‘) ClIROMIUM LEVELS IN DRINKING WATER IN BARMER
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MANGANESE AND IRON LEVELS IN DRINKING WATER IN BARMER

o —

SHEO 7@ ._+i PACHPADRA

Y BA .
./ @ BARMER ®¥

LT T

CHOHTAN;

-~ e,
~ See

Fe O

Figures indicate the levels in mg/L
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HIGHEST DESIRABLE LEVEL = 0.100 mg/L
MAXIMUM PERMISSIBLE LEVEL = 1.00 mg/L

19 (27.54%) samples are above Maximum Permissible Level
(1.00 mg/L)
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MAXIMUM PERMISSIBLE LEVEL = 100 mg/L

63 (91.3%) samples are above Maximum Permissible Level
(100 mg/L)
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Methods

The ITRC Water analysis Kit was used for carrying out
the physico-chemical analyses by micro methods in Koraput,
Barmer and Nagpur. PH and electrical conductivity were
measured using the Century portable kit. In Géngtok a field
labeoratory previously established by ITRC was used. Hzre
standard methods for the Water Quality Assessment were
followed for both bacteriological and physicoc-chemical
analysis. In Nagpur standard bacteriological tests were
also performed utilizing facilities at NEERI. In Barmer and
Koraput simplifiéé bacteriological techniques 1i.e. the
coliform presence absence test and simplified membrane
filtration technique using a syrince assembly were used.
This gave information on potability.

The methods utilized for the chemical tests are given

below:

Chemical analysis

- Chloride was estimated by the argentometric method.

- Sulphate was estimated by the turbidity method.

- BEardness was estimated by the EDTA titrimetric method.

- Nitrate was estimated by the phenoldisulphonic acid
method.

- Fluoride was estimated bythe SPADNS method.

- Alkalinity was estimated by the methyl orange method.






1)1

.
- .I
P

-

O O - e -

[l

88

)
R : S o O D )
L T |;-lllnl'.' Vo b bbb Ly i Prishig Ih'lh’
[ PR L B R Pt oo L : 1L - [ [ - —

yoo Sy S
L i D)

e -y m—y—r—y =

.......<q—,.-.._-,.

ey o mim T e p——p ——— e o ——

........

;g e e s e e v
-t -
[P S |
-

gy o g oy e

1 0

1

. . . ——— .
. L . [ o W L L.
o . ™ ., PR : .
s PR o oo Lo
4 .= = ot - T - -
<. - U Lot . L .- Son .
AR SN S NI VY U N S ULNRCEY ——n s

S fm A et e AP S b b s —
~— -r

R .
PR - »
——d &b A L e

—_—

b = LR frad =9 Ta1--2 AL

-l

PR

MAXIMUM PERMISSIBLE LEVEL = 200 mg/L

23 (33.3%) samples are above Maximum Permissible Level
(200 mg/L)
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Metal analysis

Cadmium, copper, total chromnium, cobalt, manganese,
total iron, lead, nickel, calcium, zinc and manganesium were

quantified by direct current plasma spectrophotometry (DCP).

Microbiological analysis

The most probable number of coliforms/100 ml (MPN) was
estimated by the conventional multiple tube method followed
by the Ejkman test to obtain the faecalicoliform count, in
Sikkim and Nagpur. In the Barmer the presence absence test
was utilized. 1In_this test, a . bottle containing 50 ml of
media was innoculated with 50 ml of water sample at the
site. A 50 ml metal measure was sterilized by immersion in
alcohol followed by flamming before collecting the sample
and pouring it into the culture bottle. This inocculated
bottle of media was returned to the laboratory and incubated
at 35 C for 1-5 days. If no acid and gas formation is
observed in the culture bottle, the water is unlikely to
contain pathogens and is regarded as safe for drinking.
When acid and gas formation occurs coliforms bacteria are
present. In Koraput membrane filtration with a syringe
assemble fabricated in the laboratory was used. Varying'
quantities of water were passed through a membrane filter
which was then incubated on selective agar. Colonies forming
after overnight incubation at 37 C were counted. Positive
coliform tests were confirmed faecal type by sub culturing

on Eosin Methylene Blue (BMB).
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RESULTS

In Sikkim wusing the Most Porable Number (MPN) of
coliforms/100 ml, 44.6% of the 65 samples analysed
were classed as satisfactory *(with <10 coliforms per
100 ml) while 23.08% were of excellent quality i.e. <1
coliform per 100 ml. Non-potable water i.e. >10
coliforms/100 ml formed 55.39% of the samples tested
(Table 2). There is far less contamination of the
water sources in this cold hilly area. than is seen in
the hilly an—é hot tribal aL"ea of Koraput Only 5
samples analysed in Koraput had <10 coliforms per 100
ml and only 5 had no faecal coliforms two of which
came from tube well sources. The remaining samples
were non-potable with >10 coliforms/100 ml and faecal

coliforms present. The poor quality of the drinking

water sources is very obvious (Table 3).

In Barmer twenty three ground water sources of
drinking water were sampled, sometimes before
treatment other times from the distribution system.
Ten i.e. almost half were satisfactory, two were
suspicious and eleven did not appear satisfactory.
However, as. normal standards for collection and

transmission of samples to the laboratory could not be
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met resampling is necessary. Two village 'Taka's' and one
PHED 'Taka' sampled were found unsatisfactory. Out of the
39 dug wells and ring wells all had ungatisfactory coliform
counts >10/100 ml of which 35 were faecal type (Table 4).

In Nagpur the ground water samples from hand pumps were
fairly satisfactory, one out of nineteen showed faecal
contamination and four exhibited coliform counts >10 /100 ml
i.e. unsatisfactory. Three out of the seven piped supplies

tested were satisfactory probably the other samples were

contaminated in the distribution system. As expected dug
wells were unsatdisfactory. Details are givein in Table
5A,B).

Physico-chemical Analysis
The ranges for the physico-chemical characteristics of
the drinking water are presented in the Table 6. The

physico-chemical quality of the water in Sikkim was

satisfgactory and within permissible 1limits. In Koraput
also the routine physico-chemical properties were
satisfactory.

In Barmer 62 (88.6%) samples had total dissolved
solids above permissible limits. 25 samples (35.7%) had
hardness above permissible limits, 33 (47.1%) samples had
excess chlorides and 21 (30.0%) samples had excess
sulphates. Nitrates were a little above permissible limits
in 47(67%) samples. '

In 22 (31.4%) samples fluorides were raised above 1.5

mg/L and in 8 samples (11.4%) the levels were > 5 mg/L.
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Alternative sources of water with satisfactory {fluoride
levels have been made available to the villagers.

In Nagpur district overall physico-chemical quality of
drinking water was satisfactory only 4 (1.4%) samples have
hardness above permissible limits and 1 sample (1.4%) with
excess of sulphate. In 5 (7%) smaples fluorides were > 1.5

mg/L.

Metals Analysis

Table 7 summarises the range of various metals in
water samples from Koraput, Barmer and Nagpur districts. 1In
Koraput CADMIUM was found to be above permissible limits in
5 (6.94%) samples, IRON above permissible of iimits 1.0 mg/L
in 42 (58.41%) samples >5 mg/L in 12 samples. Manganese was
above permissible 1limits 0.5 mg/L in 21 (29.2%) samples.

Lead was above permissible level in 3 (4.2%) samples only.

Barmer recorded maximum levels of MAGNESIUM which are
above permissible limtis in 63 (91.3%) samples, CALCIUM in
23 (33.3%) samples, these findings account for the high TDS

and hardness.

LEAD 1levels were elevated in 24 (34%) samples an important
finding which requires more investigation.

CHROMIUM was elevated in 8 (12% of samples).

IRON levels were elevated in 19 (27.54%) samples and

MANGANESE in only 4 (5.8%) samples.
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In Nagpur district the overall levels of all metals
were within permissible limits, except for iron which was
slightly high in 8 (11.42%) samples. Magensium was above
permissible 1levels in 7 (10%) samples and calcium levels

exceeding permissible levels in only 2 (2.85%) samples.






Table 1: Summary of Drinking Water Sources Sampled in East Sikkim, Koraput,
Barmer and Nagpur.

Districts/ Sikkim Koraput Barmer Nagpur
Source

Spring 92 5 - -
Surface Water - pAl 3 -
(stream,River Water,

Pond)

Dug Wells - 20 42 36
{(Ring Wells)

Open Wells

Tube Wells - 5 14 9
Hand Pumps - - 5 19
Piped Supply - - - 7
Tanker - - 1 -
Tanka - - 3 -
Reservoir - - 1 -
Choa - 12 - -
Nullah : - 8 - -

Dam - 1 - -

Total 92 72 69 71

h6






Table 2: Summary of Bacteriological data for Drinking Water Samples*

Analysed from Sikkim

Class Range of coliform Number of Samples Percentage
MPN/100 ml

Excellent 1 \ 15 23.08

Good 1-3 3 4.62

Satisfactory 3-9 11 16.92

Potable 10 29 44,62

Non-potable 10 36 55.39

G6






Table 3: Summary of Bacteriological Data for Drinking ‘Water Samples
Analysed from Koraput

Source Number of Samples MPN <10/ Faecal coliform
100 ml negative

Ground Water

Tube Well 2 1(100%) 2(100%)

Dug Well 13 Nil Nil

Surface Water

River, spring, pond, 26 3(11.5%) 3(11.5%)
Nullah, 'Choa’

Total 41 5 5
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Table 4: Summary of Bacteriological Data for Drinking Water
Samples Analysed from Barmer

Source Number of Samples MPN <10/ Faecal coliform
100 ml negative

Ground Water

—————————————— 1

Tube wells, hand 23 10(43.4%) 10(43.4%)

pumps, reservoirs

distribution points

Dug wells 39 Nil 4(10.25%)

'"Tanka'’ 3 Nil Nil

Total 65 10 14

L6






Table 5A: Summary of Bacteriological Data for Drinking Water

Samples Analysed from Nagpur Dist.

Source Number of Samnles MPN <10/ Faecal coliform
100 ml negative

Ground Water

____________ \

Dug Well 39 "2(1.5%) 8(20.5%)

Hand pump 19 15(78.9%) 18(94.7%)

Tube well 6 3(50.0%) 5(83.3%)

Pipe supply 7 3(42.9%) 4(57.1%)

Total 71 23 35
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Table 5B: Summary of Bacteriological Data for Drinking Water
Samples Analysed from Nagpur Dist.

Source Number of Excellent Good Satisfactory Non—-potable

Samples <1 1-3 4-9 >10

| \.

Ground Water
Dug Well 19 9(47.4%) 2(10.6%) 4(21%) 4(21%)
Hand pump 6 - 1(16.7%) 2(33.3%) 3(50%)
Tube well 39 - 2(5.1%) - 37(94.9%)
Surface Water
Pipe supply 7 1(14.3%) - 2(28.6%) 4(57.1%)
Total 71 10 8 48

Figure in parenthesis show the percentage of samples.

66






Table 6: Range of Physico—chemical Properties of Drinking Water Samples Analysed

under the Holological Approach in East (Sikkim), Koraput (Orissa),
Bamer (Rajasthan) and Nagpur (Maharashtra)

Number of Number of Number of Number of High des. Max.
Samples - Samples - Samples Samples Level per.
Characteristics Sikkim above max. Koraput above max. Barmer above max. Magpur above max. level
per.level per.level per.level per.level
with % with % with % with &
pH 6.9-7.3 - 5.7-8.6 - 7.2-8.7 - 6.98-8.5 - 7.0-8.5 6.5-9.0
Conductivity 51.5-91.5 - 15-770 - 1414-36600 - 256-3890 - - -
Total Solid 28.3-47.7 - 58.3-614 - 777.7-20130 62(88.6%) - - 500 mg/L 1500
Alkalinity 5.0-20.0 - ND-240 - ND-1720 - 30-670 - - -
@]
Hardness 6.0-22.0 - 5-230 - 90-1660 25(35.7%) 20-980 1(1.4%) 300 600 ©
Cl 2.5-17.5 - ND-114.3 - 45-8500 33(47.1%) 10-480 - 200 1000
SO ND-18.5 - 3.2-108.8 - 30-1500 21(30%) 2.5-562.5 1(1.4%) 200 400
NO ND-1.64 - 0.02-5.8 - 0.02-11.7 47(67.1%) ND-3.5 - 20 -
F ND-0.83 - 0.03-0.12 - 0.34-10.6 22(31.4%) 0.54-2.5 5(7%) 1.0 1.5
Si 4.8-29.0 - 0.12-7.8 - - - - - - -
Fe - - 0.05-8.0 - - - - - 0.1 1.0







Table 7: Range of Metal Values of Drinking Water Samples Analysed underthe Holological Approach in
District Koraput (Orissa), District Barmer (Rajasthan)

and District Nagpur (Maharashtra)

Maximum

Number of Number of Number of Highest
Samples Samples Samples desirable Permissible
Metal FKoraput above max Barmer above max. Nagpur above max. level mg/L. Level mg/L
per.level per.level per.level
with % with % with %
—1
Cd ND-0.16 5(6.94%) ND-0.009 - ND-0.01 - - 0.01
Cr ND-0.53 4(5.6%) ND-0.157 8(11.6%) ND-0.063 - - -
Cu  ND-0.08 - ND-0.082 - ND~0.029 - 0.05 1.5
Co ND-0.05 - ND-0.03 - ND-0.005 - - -
Fe 0.16-9.15 42(58%) ND-203.79 19(27.5%) ND-6.893 8(11.42%) 0.1 1.0
Mn 0.02-2.6 21(29.2%) ND-3.22 4(5.8%) ND-0.364 - 0.1 0.5
Ni ND-0.11 - ND-0.0336 - ND-0.036 - - -
Pb ND-0.22 3(4.2%) ND-0.76 24(343%) ND-0.047 - - 0.1
Zn ND-1.2 - ND-0.762 - ND-2.919 - - 5
Mg 0.21-29.2 - 4,4-1186 63(91.3%) 1.35-322 7(10%) - 100
Ca 1.0-58.1 - 3.4-1654 2'3(33.3%) 8.4-345.5 2(2.85%) - 200
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Koraput (Orissa)

Table 8A: Water Sources with Cadmium above 0.050 mg/L

Block Location Source Metal Level
Khairaput Oringi Nullaha 0.160
Boipariguda Barangpali River 0.103
Laxmipur Kiskapadi Choa 0.090
Laxmipur ~Musupalli River 0.080

Table 8B: Water Sources with Lead

above 0.1 mg/L

Block Location Source Metal Level
Kolnora Chitikapanga DW 0.220
B. Cuttack Hikira DW 0.170
Boipariguda Umuriguda River 0.120

coT
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Koraput (Orissa)

Table 8C: Water Sources With Iron above 5.0 mg/L

Block Location Source Metal Level
Koraput Gunjiguda Spring 9.150
Korkonda Chirupalli Choa 7.350
Boipariguda Umuriguda River 6.960
Kolnora Chitikapanga DW 6.830
Kotpad Ghhatrela River 6.450
Kotpad Ghhatrela DW 6.020
Koraput Kondoputraghat Choa 5.940
Korkonda Bandiki Choa 5.850
Chanderpur Hemburu Choa 5.810
Laxmipur Kiskapadi DW 5.300
K. Singpur Naringtola Pond 5.260
Gudari Shivalingpur Choa 5.200
Koraput Malichellar DW 5.150

Table 8D: Water

.~

Sources With Manganese Above 1.0 mg/L
(Permissible limit 0.5 mg/L)

Block Location Source Metal Level
Norangpur Majea Pond 2.600
Korkonda Bandiki Choa 1.830
K.Singpur Naringtola Pond 1.330
Boipariguda Barangpali DW 1.200
Korkonda Chirupalli Choa 1.200
Kundura Chosarala oW 1.200
Tentulikunti Amuliguma TW 1.200
Gunpur Narsingamunda oW 1.030







L&y

Talhle 8E: Water Sources with Chromium Above Maximum Permissible level of

0.05 mg/L
Block Iocation Source Metzl Level
mg/L
Boipariguda Barangpali oW 0.530
Chanderpur Hemburu Choa 0.100
K. Singpur Naringtola Pond 0.070
Kasipur Kutni . Nullaha 0.190
Khairaput Korpundiguda Nullaha 0. 460
Korkonda Bandiki Choa 0.088
Korkonda Chirupalli Choa 0.090
Kotpad Ghatrela River 0.075
Kotpad Ghatrela ow 0.160
Kundura Ghosarala oW 0.090
Norangpur Ma jea Pond 0. 065
Tentulikunti Amuliguma ToTw 0.90
OW = Open well
TW = Tube well
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Barmer Rajasthan

Table 9A: Water Sources With Lead above 0.130 mg/L

Village Source Metal Level mg/L
Visala RW 0.759
Harsani DW 0.503
Balasar TW 0.309
Arbi Ki Gafan DW 0.239
Surajagir N RW 0.221
Visala RW 0.201
Bamsin Ditch 0.197
Ramzan Ki Gafan Tanka 0.196
Choch Mandir DW 0.189
Balotra TW 0.188
Balotra W 0.188
Nanad RW 0.182
Sandiya Nadi Pond 0.181
Balotra River 0.176
Tirmaniar HP 0.172
Balewa HP 0.157
Harsani W 0.154
Unkha HP 0.148
Balotra DW 0.131

RW - Ring Well
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Barme: Rajasthan

— —— —— ————— —— > f—

Table 9B: Water Sources with Chromium above 0.100 mg/L

'Village Source Metal Level mg/L
Vindayania Tanker ) 0.129
Visala RW 0.119
Santra DW 0.118
Arbi Ki Gafan DW 0.109
Harsani . ' Well 0.109
Baitoo R No. 1 0.102
Santra DW 0.091

Table 9C: Water Sources with Manganese above 1.5 mg/L

Village Source Metal Level mg/L
L

Visala RW 3.220

Sadiya Nadi Pond 2.680

Visala RW 2.600

Surajagir RW 1.610 -
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Table 9D: Water Sources with Iron above 5.0 mg/L
(Unfiltered Water)

Village Source Metal Level mg/L
Visala RW 203.790
Surajagir RW 90.900
Nanad RW 48.996
Dediyar RW 24.196
Bagdaan RW 17.476
Nanad W 14.436
Arbi Ki Gafan Well 6.376

Visala RW 5.376

Table 9E: Water Sources with Calcium above 300 mg/L

Village Source Metal Level mg/L
Nareva School Well 1140.0
Santra DW 1120.0
Mathasar Ka Thala RW 768.0
Utarni DW 746.0
Kharapar DW 702.0
Choch Mandir DW 654.0
Utarni DwW 626.0
Balotra River 580.0
Rajan Ki Gafan Well 538.0
Balotra DW 498.0
Balotra DW 402.0
Nareva_School DW 384.0
Chainpeera DW 370.0

Padmaram DW 330.0






Table 10A:

108

Nagpur (Maharashtra)

Water Sources with Iron Above 5.0 mg/L

Tahsil Village Source Metal Level
mg/L
Hingna Monde Dug Well 6.893
Table 10B: Water Sources with Iron Above 150.0 mg/L
Tahsil Village Source Metal Level
mg/L
Bhivapur Mallarpur Hand pump 322.00
Saoner Dahegaon Dug well 300.40
Hingna Raipur Dug well 160.30
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BACKGROUND INFORMATION

BASIC ESSENTIAL TESTS FOR WATER QUALITY

Safe Drinking Water must be free of Thermotolerant Coliforms
(Faecal Coliforms)

Microbial Analysis

To determine the immediate suitability of water for
drinking a test of microbial gquality 1is 1imperative
before acceptance of a water as safe. Also
subsequently the water must be tested at regular
intervals to detect any signs of developing faecal

pollution. --

Fluoride Level
Initially a fluoride level is desirable to ensure no
danger of fluorosis exists on long term consumption of

the water.

Total Solids - chlorides - sulphates

These give a general indication whether the quality of
the water is within acceptable limits. If the levels
are high there is usually no health risk but the water
can be aesthetically unacceptable. The conductivity

meter readings reflect these parameters.

Nitrate Level
Water with. high nitrate levels are better avoided if
possible for long term consumption dur to a possible

cancer risk.






110

SIGNIFICANCE QF PARAMETERS USED IN WATER ANALYSIS
PHYSICAL PARAMETERS

Odour

In some areas consumers accept quite highly coloured
waters which are -otherwise safe. Contamination of drinking
water supplies with iron or manganese is often indicated by
discoloration of the water on standing exposed to air.
Recently it has been appreciated, however, that high colour

may be :elated to the presence of substances which on

chlerination react to from tri-halomethanes, so high colour
may be undesirable from the health point of view if water is

to be chlorinated.

Turbidity

Absence of turbidity is very important to the consumer
with regard to ensuring complete acceptance and particularly
when the cﬁoice lies between crystai clear sparkling well
water and opagque ground water. Turbidity may be due to
harmless constituents or precipitation of iron oxide,

manganese or aluminium.

pH
The importance of pH is in relation to the application
of treatment technologies and prevention of corrosion of

metal pipes and fittings.
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Conductivity

The guidelines is 400 micro siemens for drink:ng watef
based on criteria for prevention of corrosion of pipes.
Froﬁ the health angle it is of little importance provided
the parameters with more relevant application to public
health considerations are satisfactorily estimated. It is,
however, related to the salinity of the water supply and may

be an indicator or industrial pollution.
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PARAMETERS FOR DETECTION OF CONTAMINANTS WITH A HEALTH RISK

Microbial Contamination

The absence of faecal type coliforms is an absolut
requirement for safe drinking water. The effects of thes
harmful organisms could be due to the presence of one o
the other types of pathogenic bacteria such as Salmonell
typhi, organisms causing cholera, diarrhoea and gastr
enteritis or hepatitis virus. It is undesirable to hav
coliform organisms in drinking water, but non-faeca.
coliforms in low numbers may be tolerated under certai:
circumstances. Contamination with these organisms can b«

overcome by chlorination of the water source.

Fluoride

Enemic fluorosis is a very serious problem in parts o1

India ulfimately causing severe crippling skeletal
deformities. It is imperative that water for drinking has
levels below 1.5 mg/litre. If no alternative source it

available water must be treated to reduce the fluoride

level.

Nitrate

Attention is paid to the nitrate content following the
reported cancer risk and rarely observed (particularly where
breast feeding is common) association with infantile
methaemoglobinaemia. Carcinogenic ﬁitrosoamines are formed

by the gut bacteria from nitrate in water and amines present



«
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in food. But at levels below 100 mg/litre as NO this event
is unlikely. No definite evidence of cancer induction in
man 1is avilable but there is no reason to supposed man 1is
not susceptible. With increasing use of fertilizers,
improved 1land drainage, changing trends in +the weather
pattern, a continuous upward trend in nitrate levels 1is
anticipated. However, treatment is a problem with no cheap

technology presently available.

Cadmium

Without industrial pollution detection of significant
levels 1in drinking water is unlikely but recently the
presence of cadmium in superphosphate fertilizers has been
reported and, therefore, surveillance is necessary.
Elevated cadmium 1levels in food and water caused Itai

Disease reported in Japan following industrial pollution.

Chromium

Trivalent chromium is believed to be non toxic when
taken orally but hexavalent chromium is known to be
carcinogenic when inhaled which has led some countries to
formulate standards for chromium levels in drinking water.
However, it 1is not known in what state chromium exists in

water. No Indian standards have been formulated.
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Lead

Increasing environmental exposure to lead which can
cause serious haematological and neurological effects has
led. to concern about lead levels in drinking water. The
lead 1is derived from the effect of soft water on the pipes
or industrial pollution. Lead levels inw ater are unlikely

to pose a problem in rural India.

Mercury

Elevated mercury levels are solely the result of
industrial pollution and a concern has developed following
the discovery that mercury is methylated by bacteria in the
environment, then taken up by fish which later provide a
éource of food for man. Minamata disease was reported from
Japan following environmental mercury pollution. Mercury in
drinking water, however, is present in organic form.

Arsenic, cyanide and selenium are recognised hazardous
substances to health but are unlikely to be encountered in a

rural environment.

-






115

CONTAMINANTS ASSOCIATED WITH RELATIVELY INSIGNIFICANT
HEALTH HAZARDS

Total Solids

This is an indicator of the brackishness or salinity of
water which is a problem in many areas of India. In India
the ﬁpper permiésible limit is 1500 ppm for drinking water.
The problem is dealt with by reverse osmosis,
electrodialysis or solar desalination. However, even at
5000 ug/litre no adverse'toxic effects are experienced by
man apart from the brackish taste. Chloride and sulphate

contribute to the salinity or brackishness of water.

Iron

This causes astringent taste, discoloration, deposits
of rust ana can promote the growth of iron bacteria but
poses no danger to health. Concentrations of 0.05 mg/litre
are considered satisfactory. India, 0.1 mg/litre is the
highest desirable 1level aﬁd 1 mg/litre the maximum

permissible level.

Manganese
When manganese precipitates out in water the blackened

discoloration gives great concern to consumers.

Copper

No health effects are observed at recommended guideline

levels.
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Zinc
There is no danger to health except at very high

levels.

Nickel

It is thovght prodent to have a limit in view of the
adverse effect of industrial exposure, however, without
industrial discharge of nickel its presnece 1is unlikely.

There are no VWHO guidelines.
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Table : Standard of quality for drinking water supply ICMR 1975

Substances with undesirable health effec

Substances Upper limit of concentration
)

Arsenic 0.05 mg As/I

Cadmi um 0.01 mg Cd/1

Lead 0.1 mg Pb/1

Mercury 0.001 mg Hg/1

Selenium 0.01 mg Se/1

Cyanide 0.05 mg Cn/1







Substances and Characteristics affecting the acceptability of water for domestic use

?

Substances of
characteristics

Undesirable effect
that may be produced

Hijhest desirable
level

Maximum per-
missible level

Substances effecting
the colour, TCU(1l)

Substances causing
odours

Substances altering
the taste

Turbidity JTU(2)
Dissolved solids

pPH range

Total hardness
Calcium

Magnesium

Copper

Discolouration
Odours

Taste
Gastrointestinal

irritation

Gastrointestinal
irritation

Taste, corrosion,scale
formation

Taste, scale formation
Taste, scale formation

Taste, scale formation

gastrointestinal irrita-

tion in presence of
sulphate

Astringent taste, disco-
louration, corrosion of

pipes fittings,utensils

5 units

Unobjectionable

Unobjectionable

5 units

500 mg/L

7.0 to 8.5

300 mg CaCO /L
75 mg Ca/L

Not more than 50 mg
/L if there is less
sulphate magnesium
upto 100 mg/L Mg may
be allowed at the
rate of 1 mg

0.05 mg Cu/L

PR e L ] -

25 units

Unocbjectionable

Unobjectionable

25 units

1500 mg/L

6.5 to 9.0

600 mg CaCO /L
200 mg Ca/L
100 mg/L

200 mg/L sul-
phate

1.5 mg Cu/L

2))
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Iron

Chloride

Sulphate

Nitrate

Fluoride

Phenolic compounds

Manganese

Astringent taste, disco-
louration, turbidity,
deposits growth of iron
bacteria in pipes

Taste, corrosion in hot
water systems

Gastrointestinal irritation
when combined with manga-
nese or sodium

Danger of infantile metha-
emoglobinaemia,if the water
is combined by infants

Fluorosis
Taste, particularly
Astringent taste, discolou-

ration, turbidity, deposits
in pipes

0.1 mg Fe/L

200 mg Cl/L

200 mg 504/L

20 mg NO3/L

1.0 mg F/L

0.001 mg phenol/L

0.1 mg Mn/L

1.0 mg Fe/L

1000 mg Cl/L

400 mg SO, /L

1.5 mg F/L

0.002 mg
phenol/L

0.5 mg Mn/L

bl
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EVIATIONS USED

Physico-chemical Analysis

Temp = Temperature C; Turb = Turbidity ppm; Cond =
Conductivity u mhos TS = Total Solids; Alk = Alkalinity as
CaCo; Hard = Total hardness as CaCO ; Cl = Chloride; 8O =
Sulphate; F = Fluoride; NO = Nitrite as Nitrogen; NO =
Nitrate as Nitrogen; DO = Dissolved oxygen.

All values as mg/litre.

Metals Levels All values and permissible limits given in

mg/litre.

Ccd Cadmium; Cr = Total chromium; Cu = Copper; Pb = Lead;

Mn

Manganese; Ni = Nickel; Zn = Zinc; Fe = Total iron; Co

= Cobalt; Ca

Calcium; Mg = Magnesium; ND Not detected -

Not done.

Microbiological Analysis:

P-A = Presence or Absence Coliforms + Present - Absent

MPN = Most probable number of coliform organisms per 100 ml
of water

FC = Most probable number of faecal coliform organisms per
100 ml of water

DW = dug well; RW = ring well; HP = hand pump; PS = piped

supply

——






SIKKIM: HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT
(WATER TECHNOLOGICAL MISSION)

BACTERIOLOGICAL AND PHYSICAL ANALYSIS

LOCATION SOURCE MPN pH COND TS
mhos mg/1

AHO-YANGEAM SPRING 21 7.29 63.66 35.01
ARITAR SPRING - 7.08 56.63 31.15
ASSAM-LINGZEY SPRING 0 7.02 64.75 35.61
BARBING SPRING 5 6.96 54.05 29.73
BHOSMEY SPRING 8 7.09 66.92 36.81 -
BHUSUK SPRING >180 6.92 55.84 30.71
BIRING (ALT.) SPRING - 7.14 67.22 36.97
BIRING (MAIN) SPRING 43 7.00 54.85 30.16
BUDANG THANGI SPRING 18 7.11 65.34 35.94
BURTUK (ALT.) SPRING 161 6.89 71.48 39.31
BURTUK (MAIN) SPRING 2 7.25 67.72 37.24
CHAJACHEN SPRING - 7.02 80.98 44,54
CHALAMTHANG SPRING 18 7.31 65.54 36.05
CHANDEY SPRING 54 7.17 57.42 31.58
CHANG CLAKHA SPRING - 6.88 59.80 32.89
CHANGESANTI SPRING 7 7.22 63.36 34,85
CHHALAMPHAMG SPRING - 6.96 55.44 30.49
CHOCHENPHERY SPRING 28 7.04 53.26 29.29
CHUBBA SPRING 11 7.10 55.64 30.60
DIKLING SPRING 0 7.06 54.45 29.95
EAST PENDAM SPRING 0 7.13 66.53 36.59
KAMBAL SPRING 5 7.20 62.57 34.41

KAMEREY SPRING 22 7.02 70.09 38.55
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SIKKIM: HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT
(WATER TECHNOLOGICAL MISSION)

CHEMICAL ANALYSIS

— T St T E—— T S - S — S S S e G e e S S ey T S S G e S A S T e e G S e — S A o G e S G e S - s S Y S S G B S e e SRR e e S Gt A e e G . e M e S S — S S —

LOCATION SOURCE ALK BARD - —

Cl SO

4

mg/1 mg/1 mg/1 mg/1
* BRHO-YANGEAM SPRING 10 14 5.00 ND
ARITAR SPRING 10 14 5.00 ND
ASSAM-LINGZEY SPRING 10 10 ° 2.50 ND
BARBING SPRING 10 14 6.25 2.0
BHOSMEY SPRING 5 10 7.50 2.0
BHUSUK SPRING 10 6 7.50 ND
BIRING (ALT.) SPRING 10 10 7.50 ND
BIRING (MAIN) SPRING 5 10 7.50 2.0
BUDANG THANGI SPRING 10 10 7.50 2.0
BURTUK (ALT.) SPRING 10 14 5.00 4.0
BURTUK (MAIN) SPRING 5 10 7.50 ND
CHAJACHEN SPRING 10 14 10.00 ND
CHALAMTHANG SPRING 10 10 7.50 6.0
CHANDEY SPRING 15 10 5.00 8.8
CHANG CLAKHA SPRING 15 18 10.00 4.0
CHANGESANTI SPRING 10 15 2.50 2.0
CHHALAMPHAMG SPRING 5 10  10.00 ND
CHOCHENPHERY SPRING 10 10 10.00 ND
CHUBBA SPRING 10 6 7.50 ND
DIKLING SPRING 15 14 2.50 4.0
EAST PENDAM SPRING 10 14 2.50 2.0
KAMBAL SPRING 10 14 10.00 8.0
KAMEREY SPRING 15 14 7.50 8.0
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SIKKIM: HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT
(WATER TECHNOLOGICAL MISSION)

BACTERIOLOGICAL AND PHYSICAL ANALYSIS

LOCATION SOURCE MPN pH COND TS
mhos mg/1

KARTOK SPRING - 6.86 54.55 30.00
KHAMDUMG SPRING 35 7.00 57.72 31.74
LAMTEN SPRING - 7.20 62.87 34,41
LINGDOK SPRING - 7.11 65.54 36.05
LINGTAM SPRING 0 7.10 61.81 37.84
LINKEY (ALT.) SPRING - 7.12 61.58 33.87
LINKEY (MAIN) SPRING 0 7.10 55.54 30.55
LOKDADA SPRING - 7.15 82.67 45.47
LUING SPRING 1 7.10 59.60 312.78
LUNGDUM SPRING 3 7.21 54,45 29.95
MACHNG SPRING >180 6.98 91.18 50,15
MARTAM SPRING 12 6.89 61.78 33.98
MULUKEY SPRING - 6.98 54.05 29.30
NAITAM SPRING 10 7.10 51.48 28.31
NAMIN (ALT.) SPRING >180 7.31 65.54 36.05
NAMIN (MAIN) SPRING >180 7.22 58.81 32.34
NANDOK SPRING 10 7.06 61.58 33.87
NAVEY (ALT.) SPRING - 6.93 57.82 31.80
NAVEY (MAIN) SPRING - 7.04 55.64 30.60
NAZITAM . SPRING 54 7.04 55.84 30.71
NORTH REGU SPRING 14 7.11 83.66 46.01
PACHAK SPRING 0 7.18 71.18 39.15

PACHEY (SAMSING) SPRING 0 6.92 82.96 45.63"
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SIKKIM: HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT
(WATER TECHNOLOGICAL MISSION)

CHEMICAL ANALYSIS

LOCATION SOURCE ALK HARD - - - -
Cl SO No F Sic
4 3 2
mg/1 mg/1 mg/1 mg/1 mg/1 mg/1  mg\l
KARTOK SPRING 10 14 7.50 ND 0.07 ~ -
KHAMDUMG SPRING 5 10 7.50 2.0 0.05 - -
LAMTEN SPRING 10 14 7.50 ND 0.12 - -
LINGDOK SPRING 15 10 5.00 ND ND - -
LINGTAM SPRING 10 10 7.50 4.0 0.05 - -
LINKEY (ALT.) SPRING 10 18 2.50 2.0 0.12 - -
LINKEY (MAIN) SPRING 10 14 7.50 ND 0.15 - ~
LOKDADA SPRING 15 10 7.50 ND ND - -
LUING SPRING 10 14 5.00 ND 0.0S - -
LUNGDUM SPRING 10 14 2.50 2.0 0.07 - -
MACHNG SPRING 20 14 5.00 4.0 0.07 - -
MARTAM SPRING 15 18 3.75 2.0 0.10 - -
MULUKEY SPRING 10 14 8.75 4.0 0.15 - -
NAITAM SPRING 15 14 5.00 ND 0.12 - ~
NAMIN (ALT.) SPRING 10 14 7.50 ND 0.15 - ~
NAMIN (MAIN) SPRING 10 6 10.00 ND 0.15 - -
NANDOK SPRING 15 10 7.50 ND 0.08 - -
NAVEY (ALT.) SPRING 10 14 5.00 8.0 0.15 - -
NAVEY (MAIN) SPRING 15 14 -+ 5.00 ND 0.04 - -
NAZITAM SPRING 15 18 5.00 2.0 0.10 - -
NORTH REGU SPRING 10 14 2.50 2.0 0.12 - -
PACHAK SPRING 10 14 7.50 2.0 0.09 - -
PACHEY (SAMSING) SPRING 5 10 10.00 4.0 0.12 - -
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SIKKIM: HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT
(WATER TECHNOLOGICAL MISSION)

BACTERIOLOGICAL AND PHYSICAL ANALYSIS
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LOCATION SOURCE MPN pH COND TS
mhos mg/1

PACHEYKHANI (ALT.) SPRING 12 7.10 62.57 34,41
PACHEYKHANI (MAIN) SPRING 35 7.02 66.73 36.69
PADHAMCHEN SPRING 0 7.10 74.05 40.73
PAKYONG SPRING 28 - 7.11 55.74 30.66
PARBING SPRING 0 6.95 52.67 28.97
PARKHA SPRING 0 7.21 86.72 47.70
PATUK SPRING 5 7.10 55.44 30.49
PENLONG SPRING - 7.21 55.64 30.60
PHENGYONG SPRING 3 6.88 54,45 29,95
PREMLAKHA SPRING 0 7.12 73.46 40,40
RAADONG SPRING 8 6.96 66.53 36.59
RALEYKHESI SPRING 35 7.13 59.50 32.73
RANGPO-KHALA SPRING - 6.98 73.46 40.40
RANKN SPRING 161 6.99 56.63 31.15
RAWATE (ALT.) SPRING - 7.18 52.47 28.86
RAWATE (MAIN) SPRING - 7.21 55.44 30.49
REY BLOCK (ALT.) SPRING - 7.02 54.65 30.06
REY BLOCK (MAIN) SPRING - 7.10 52.47 28.86
RIWA-RIKYAP ' SPRING 14 6.92 52.97 29.13
ROLEP SPRING 35 7.14 53.76 29.57
RONGYEK SPRING 5 6.90 58.41 32.13
SAMBUI SPRING >180 6.56 58.81 32.34

SAMDONG SPRING 8 7.04 61.78 33.98
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SIKKIM: HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT
(WATER TECHNOLOGICAL MISSION)

CHEMICAL ANALYSIS
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LOCATION SOURCE ALK HARD - -— - -

Cl SO No F Sio

4 3 2

mg/1 ~mg/1 mg/1 mg/1 mg/1 mg/1 mg\1
PACHEYKHANI (ALT.) SPRING 15 14 2.50 ND 0.22 - 132.0
PACHEYKHANI (MAIN) SPRING 15 18 5.00 ND 0g.10 - 24.0
PADHAMCHEN SPRING 15 14 7.50 ND ND - 29.0
PAKYONG SPRING 10 18 7.50 ND 0.03 - 12.8
PARBING SPRING 10 14 7.50 2.0 0.15 - 8.6
PARKHA SPRING 10 14 7.50 2.0 0.06 - 20.8
PATUK SPRING 10 18 2.50 ND 0.15 - 4.8
PENLONG SPRING 10 14 5.00 4.0 0.08 - 4.8
PHENGYONG SPRING 10 14 7.50 2.0 0.10 - 24.0
PREMLAKHA SPRING 10 10 7.50 4.0 0.10 - 21.0
RAADONG SPRING 15 10 7.50 ND 0.08 0.31 12.8
RALEYKHESI SPRING 15 14 5.00 2.0 0.10 0.42 5.2
RANGPO-KHALA SPRING 10 10 5.00 2.0 0.08 0.04 7.2
RANKN SPRING 10 10 5.00 8.0 0.09 0.51 13.0
RAWATE (ALT.) SPRING 15 15 5.00 2.0 0.10 0.62 8.6
RAWATE (MAIN) SPRING 5 5 12.50 ND 0.10 0.62 11.8
REY BLOCK (ALT.) SPRING 10 10 5.00 ND 0.05 ND 7.6
REY BLOCK (MAIN) SPRING 10 . 10 3.75 2.0 0.10 0.51 10.2
RIWA-RIKYAP SPRING 10 10 7.50 2.0 0.08 0.83 7.6
ROLEP SPRING 5 5 7.50 2.0 0.08 0.22 10.8
RONGYEK SPRING 15 15 5.00 2.0 0.09 0.42 13.4
SAMBUI SPRING 10 10 5.00 2.0 0.10 0.62 10.0
SAMDONG SPRING 5 5 7.50 4.0 0.18 0.83 8.0
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SIKKIM: HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT
(WATER TECHNOLOGICAL MISSION)

BACTERIOLOGICAL AND PHYSICAL ANALYSIS
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LOCATION SOURCE MPN PH COND TS
mhos mg/1

'SAMLIKMARCHAK SPRING 11 7.06 63.56 34.96
SARAMSA SPRING 0 6.98 58.51 32.18
SHERWANI SPRING >180 6.99 81.18 44.65
SHOTAK SPRING - 6.98 63.36 34.85
SHYOG-YONG SPRING - 7.16 60.39 33.22
SICHEY (ALT.) SPRING - 7.15 61.38 33.76
SICHEY (MAIN) SPRING 18 7.04 55.84 30.71
SIMIK SPRING 92 7.18 62.70 34.20
SINGBEL SPRING >180 6.82 52.67 28.97
SISMI SPRING 0 7.16 74.45 40.95
SOUTH REGU SPRING 14 7.12 86.72 47.70
SUDUNGLAKHA SPRING - 6.92 54.95 30.22
SYARAI SPRING - 6.63 65.74 36.16
TADONG SPRING 10 7.27 56.63 31.15
TATHENGCHLY SPRING 1 7.12 56.83 31.25
TEPHYAKMARDY (ALT.) SPRING - 6.90 53.46 29.40
TEPHYAKMARDY (MAIN) SPRING - 6.98 53.66 29.51
THEKABUNG SPRING 0 7.20 64.05 35.23
TINTEK ' SPRING 5 7.16 71.28 39.20
TRIKUTIM SPRING 12 6.88 54.65 30.06
TUMIM SPRING >180 7.20 71.28 39.20
UPPER RONGYEK SPRING - 7.12 51.58 28.37

ZOLUK SPRING 0 7.12 72.47 39.86
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SIKKIM: HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT
(WATER TECHNOLOGICAL MISSION)

CHEMICAL ANALYSIS
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LOCATION SOURCE ALK HARD - - - -

Cl SO No F Sio

4 3 2

mg/1 +mg/1 mg/1 mg/1 mg/1 mg/1l  mg\l
SAMLIKMARCHAK SPRING 5 5 5.00 4.0 0.08 0.83 11.6
SARAMSA SPRING 10 - 10 2.50 2.0 0.36 0.62 13.8
SHERWANI SPRING 5 5 5.00 4.0 0.08 0.51 12.8
SHOTAK SPRING 15 15 7.50 4.0 0.22 0.66 10.2
SHYOG-YONG SPRING 15 15 7.50 2.0 0.26 ND 13.2
SICHEY (ALT.) SPRING 15 15 5.00 ND 0.22 0.04 12.4
SICHEY (MAIN) SPRING 10 10 5.00 6.0 0.22 0.06 18.6
SIMIK SPRING 15 15 5.00 2.0 0.25 0.21 23.2
SINGBEL SPRING 15 15 5.00 4.0 0.08 0.42 19.4
SISMI SPRING 15 15 10.00 ND 0.34 0.42 9.6
SOUTH REGU SPRING 20 20 5.00 ND 0.72 0.56 12.2
SUDUNGLAKHA SPRING 10 10 5.00 18.0 0.32 0.08 6.8
SYARAI SPRING 10 10 7.50 ND 0.25 0.66 14.0
TADONG SPRING 15 15 5.00 ND 0.34 0.83 15.0
TATHENGCHLY SPRING 10 10 7.50 ND 0.34 0.44 14.6
TEPHYAKMARDY (ALT.) SPRING 5 5 5.00 16.0 0.03 ND 12.4
TEPHYAKMARDY (MAIN) SPRING 15 15 7.50 2.0 0.57 ND 20.0
THEKABUNG SPRING 15 5 7.50 12.0 0.36 0.16 7.2
TINTEK SPRING 15 14 7.50 2.0 0.25 ND 14.0°
TRIKUTIM SPRING 15 18 5.00 ND 0.36 ND 11.2
TUMIM SPRING 10 14 10.00 2.0 0.74 0.62 11.6
UPPER RONGYEK SPRING 15 14 7.50 4.0 0.74 0.52 9.6

ZOLUK SPRING 10 18 12.50 ND 0.06 ND 10.0

l
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RAJASTHAN: HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT
(WATER TECHNOLOGY MISSION)

BACTERIOLOGICAL AND PHYSICAL ANALYSIS
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BLOCK LOCATION SOURCE MPN/ P-A FC pH COND TS
TEST
100 ml mhos/ ma/1
cm

BARMER KHARAPAR DW >10 P P 7.80 36600 16398.00
BARMER UTARNI DW >10 P P 7.63 17060 9041.80
BARMER UTARNI DW >10 N N 7.41 27500 14575.00
BARMER NAND HP <10 N N 7.58 6830 3619.90
BARMER SANTRA DW >10 P P 8.18 ~° 4350 2305.50
BARMER NAND RW >10 P P 7.81 6300 3339.00
BARMER SANTRA DW >10 P P 8.16 5030 2665.90
BARMER SURAJAGIR RW >10 P P 7.47 9080 4812.40
BARMER SANTRA DW >10 p P 8.12 5630 2983.90
BARMER VISALA RW >10 P P 8.07 3450 1828.50
BARMER SANTRA DW >10 P P 8.14 7640 4049.20
BARMER VISALA RW >10 P P 7.88 8470 4489.10
BARMER SANTRA DW >10 P P 8.16 8610 4563.30
BARMER PAU RW >10 P N 8.06 1697 899.40
BARMER SANTRA DW >10 P N 8.00 1996 1057.80
BARMER CHAINPEERA DW >10 P N 7.69 25700 13621.00
BARMER SANTRA DW >10 P P 7.97 6150 3259.50
BARMER NAND ~TW <19 P N 7.64 13920 7377.60
BARMER JHUND DW >10 P P 8.27 13030 6905.90
BARMER VISALA RW >10 P P 7.70 1414 749.42
BARMER NIMBANIAN KI DHANI TW - - - 8.09 3900 2067.00
BARMER KANKI RW >10 P N 8.32 1570 832.10

BARMER NIMBANIAN KI DHANI TW - 8.03 3900 2067.00
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RAJASTHAN: HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT
(WATER TECHNOLOGY MISSION)

CHEMICAL ANALYSIS
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BLOCK LOCATION SOURCE ALK TOTAL Ca - -= - -
HARD HARD Cl S0 NG F
4 3

mg/l mg/l1 mg/l mg/l mg/l mg/l1 mg/l

BARMER KHARAPAR DW 290 1550 575 8500.0 750.0 11.3 3.0C
BARMER UTARNI DW 190 1500 650 4000.0 570.0 11.1 0.72
BARMER UTARNI DW 330 1660 650 6000.0 940.0 11.3 1.37
BARMER NAND HP 620 300 70 875.0 131.0 10.9 2.89
BARMER SANTRA DW 370 200 70 437.5 100.0 11.1  2.25
BARMER NAND RW 420 580 280 700.0 212.0 11.3 1l.44
BARMER SANTRA DW 310 200 70 625.0 125.0 11.1 3.35
BARMER SURAJAGIR RW - 560 750 190 850.0 386.0 11.5 1.15
BARMER SANTRA DW 400 260 120 750.0 156.0 . 11.1 3.50
BARMER VISALA RW 750 210 80 200.0 88.0 4.1 4.50
BARMER SANTRA DW 400 240 90 968.8 271.0 11.1 3.00
BARMER VISALA RW 660 310 100 1050.0 . 462.0 10.9 4.50
BARMER SANTRA DW 380 350 80 3500.0 271.0 11.3 3.50
BARMER PAU RW 290 210 80 175.0 15.0 10.6 0.56
BARMER SANTRA DW 240 270 165 375.0 69.0 11.3 3.35
BARMER CHAINPEERA DW 340 1080 250 7000.0 73.0 11.5 3.00
BARMER SANTRA DW 300 400 15 781.3 175.0 11.3 3.50
BARMER NAND W 470 880 320+ 1650.0 500.0 11.5 1.44
BARMER JHUND ' DW 520 340 65 4000.0 362.0 11.1 7.60
BARMER VISALA RW 1720 560 280 1200.0 1000.0 1.9 1.44
BARMER NIMBANIAN KI DHANI TW 320 270 60 700.0 125.0 0.0 3.00
BARMER KANKI RW 250 220 110 185.0 37.6 10.9 0.50
0.2 12.50

BARMER NIMBANIAN KI DHANI TW 360 250 50 650.0 143.0
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RAJASTHAN HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT

(WATER TECHNOLOGY MISSION)

METAL ANALYSIS

BLOCK LOCATION SOURCE

Ca Ccd Cr Cu Co Fe Mg Mn Ni Fb Zn
BARMER KHARAPAR oW 702.0 ND 0.049 0.029 0.002 0.686 1186.0 0.058 0.336 0.08%9 0.062
BARMER UTARNI D 626.0 ND 0.032 0.013 0.006 2.136 820.0 0.460 0.046 0.064 0.031
BARMER UTARNI oW 746.0 ND 0.025 0.016 0.006 0.408 974.0 0.222 0.058 0.076 0.018
BARMER NAND HP 34.0 ND ND ND ND ND 64.6 ND ND 0.017 ND
BARMER SANTRA oW 60.8 ND 0.091 0.010 0.004 0.110 168.4 0.023 0.020 0.007 0.030
BARMER NAND R 163.6 0.006 0.038 0.011 0.003 48.996 295.0 0.428 0.008 0.182 0.063
BARMER SANTRA W 48.4 ND 0.118 0.010 0.004 0.062 134.2 0.018 0.041 0.007 0.070 5
BARMER SURAJAGIR RW 195.0 0.004 0.054 0.017 0.006 90.990 358.0 1.610 0.035 0.221 0.124+~
BARMER SANTRA DW 129.2 ND 0.059 0.015 0.004 ND 222,0 0.012 0.175 0.035 0.113
BARMER VISALA 20 45.8 ND 0.020 0.017 0.007 5.376 82.6 23.220 0.038 0.201 0.198
BARMER SANTRA DW 64.0 ND 0.054 0.025 0.025 0.318 230.0 0.054 0.298 0.026 0.328
BARMER VISALA R 193.6 0.007 0.009 0.008 0.004 0.178 310.0 0.018 0.024 0.108 0.125
BARMER SANTRA oW 88.2 ND 0.038 0.008 0.005 0.578 300.0 0.054 0.025 0.016 0.090
BARMER PAU 20 30.6 ND 0.013 ND ND 0.114 113.6 0.037 0.012 0.006 0.010
BARMER SANTRA W 1120.0 ND 0.067 0.009 ND 0.620 151.4 0.057 0.035 0.010 0.171
BARMER CHAINPEERA DW 370.0 ND 0.038 0.037 0.003 0.148 952.0 0.239 0.136 0.067 0.114
BARMER SANTRA W 107.8 ND 0.070 0.016 ND 0.462 306.0 0.030 0.082 0.034 0.148
BARMER NAND ™W 35.6 ND 0.006 0.002 ND 14,436 38.4 0,141 0.004 0.094 0.017
BARMER JHUND DW 76.6 ND 0.059 0.016 ND 0.3234 360.0 0.029 0.09 0.023 0.112
BARMER VISALA 27 77.2 0.008 0.025 ND ND ND 157.0 0.312 ND 0.087 ND
BARMER NIMBANIAN KI DHANI TW 62.4 MDD 0.021 ND ND 0.474 153.0 0.007 MD 0.011 ND
BARMER KANKY 37 - - - - - - - - - - -
BARMER NIMBANIAN KI DHANI TIW 84.4 ND 0.025 0.006 ND 1.400 143.2 0.063 ND 0.012 0.068






RAJASTHAN: HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT
(WATER TECHNOLOGY MISSION)

BACTERIOLOGICAL AND PHYSICAL ANALYSIS
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BLOCK LOCATION SOURCE MPN/ P-A FC pH COMD TS
TEST
100 ml mhos/ mg/1l
cm

BARMER BHIMRA W - - - 8.12 5100 2703.00
BARMER BAITOO R NO.2 <1 N - 7.79 5300 2809.00
BARMER VISALA RW >10 b P 8.07 6820 3614.60
BARMER BAGDAAN RYW >10 P p 7.94 9340 4950.20
BARMER MITHODA TW - - ~ 8.28 3280 1738.40
BARMER BAITOO R NO.1 <10 p - 7.82 5400 2862.00
CHOHTAN UNKHA HP <10 P - 8.72 11330 6004.90
CHOHTAN BACHCH KI DHANI WELL >10 P P 8.39 3920 2077.63
CHOHTAN RAMZAN KI GAFAN TANKA >10 P P 8.19 9570 5072.10
CHOHTAN MATHASAR KA THALA RW >10 P b 7.68 23100 12243.00
CHOHTAN DEDUSAR WELL >10 P P 8.38 5540 2936.20
CHOHTAN ARBI KI GAFAN DwW >10 p P 7.85 15730 8336.90
CHOHTAN BAWARY W - - - 8.47 4650 2464.50
CHOHTAN UNKHA HP <10 P - 8.80 1474 781.22
CHOBTAN SADIYA NADI POND >10 P P 8.46 3581 1897.93
CHOHTAN RAMZAN KI GAFAN WELL >140 p P 7.89 24200 12826.00
CHOHTAN SANWA TW - - - 8.35 4070 2157.10
CHOHTAN ARBI KI GAFAN TANKA >10 P P 8.55 3850 2040.50
CHOHTAN VINDAYANIA TANKER - P N 8.28 4890 2591.70
CHOHTAN ARBI KI GAFAN WELL >10 P P 8.42 4840 2565.20
CHOHTAN CHOHTAN TW <1 N N 8.40 2900 1537.00
PACHPADRA NAREVA SCHOOL WELL >10 P P 7.24 9700 5141.00
PACHPADRA PACHPADRA DW <10 P P 8.02 2700 1431.00
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RAJASTHAN: HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT
(WATER TECHNOLOGY MISSION)

CHEMICAL ANALYSIS

BLOCK LOCATION SOURCE ALK TOTAL Ca - - - -
HARD HARD Cl 50 NO F
4 3

mg/l mg/l mg/l mg/1 mg/1 mg/1 mg/1
BARMER BHIMRA TW 310 410 100 650.0 274.0 1.2 1.37
BARMER BAITOO R NO.2 310 430 90 1000.0 250.0 0.3 1.06
BARMER VISALA RW 1030 210 70 550.0 188.0 10.4 10.60
BARMER BAGDAAN RW 840 320 60 1150.0 300.0 10.9 1.15
BARMER MITHODA TW 390 130 45 325.0 63.0 10.9 0.85
BARMER BAITOO R NO.1 300 440 80 1300.0 286.0 3.5 1.37
CHOHTAN UNKHA HP 810 200 50 1650.0 436.0 11.3 3.35
CHOHTAN BACHCH KI DHANI WELL 220 280 100 675.0 108.0 10.9 0.64
CHOHTAN RAMZAN KI GAFAN TANKA 280 1200 300 1975.0 218.0 11.1 0.85
CHOHTAN MATHASAR KA TEHALA RW 210 1420 725 6500.0 560.0 10.9 0.75
CHOHTAN DEDUSAR WELL 150 310 120 845.0 165.0 10.9 0.90
CHOHTAN ARBI KI GAFAN DW 200 1110 740 2675.0 625.0 11.3 1.06
CHOHTAN BAWARY TW 180 300 150 750.0 106.0 11.3 0.66
CHOHTAN UNKHA Hp 360 90 15 47.5 40.0 8.4 1.50
CHOHTAN SADIYA NADI POND 190 150 140 125.0 30.0 4.7 0.34
CHOHTAN RAMZAN KI GAFAN WELL 310 1680 650 5700.0 812.5 10.9 0.85
CHOHTAN SANWA ™ 240 230 80 485.0 175.0 11.3 0.66
CHOHTAN ARBT KI GAFAN TANKA 200 150 90 600.0 112.0 10.9 0.57
CHOHTAN VINDAYANIA TANKER 340 620 300 575.0 126.0 1.3 0.57
CHOHTAN ARBI KI GAFAN WELL 320 650 210 725.0 156.0 11.1 0.45
CHOHTAN CHOHTAN TW 220 500 290 210.0 175.0 11.3 0.44
PACHPADRA NAREVA SCHOOL WELL 370 1560 500 4150.0 424.0 11.3 0.72
PACHPADRA PACHPADRA . DW 160 280 120 575.0 156.0 1.3 0.53
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. RAJASTHAN: HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT
(WATER TECHNOLOGY MISSION)

METAI, ANALYSIS

BLOCK LOCATION SOURCE

Ca Ccd Cr Cu Co Fe Mg Mn Ni Pb Zn
BARMER BHIMRA ™ 131.0 ND 0.041 0.004 ND 0.156 250.0 0.004 0.094 0.015 0.033
BARMER BATTOO R NO.2 127.6 ND 0.051 0.002 ND 1.028 266.0 0.027 ND 0.020 0.010
BARMER VISALA 133 67.4 0.003 0.119 0.0495 0.006 203.790 104.8 2.600 0.050 0.759 0.188
BARMER BAGDAAN RW 34,4 0.007 0.012 ND ND 17.476 130.2 0.198 ND 0.060 ND
BARMER MITHODA ™ 43.6 ND 0.056 0.002 0.002 0.006 113.8 0.003 0.011 0.021 0Q.045
BARMER BAITCO R NO.1 78.4 ND 0.102 0.002 ND 0.186 15.2 0.013 0.005 0.013 0.010
CHOHTAN UNKHA HP 23.2 ND. 0.009 0.007 0.004 ND 286.0 0.006 0.007 0.148 0.044 |
CHOHTAN BACHCH KI DHANI WELL 69.8 ND 0.022 0.019 ND 2.030 242.0 0.184 0.029 0.088 0.032 w
CHOHTAN RAMZAN KI GAFAN TANKA 13.8 0.002 MD 0.008 0.003 0.086 300.0 0.014 0.013 0.196 0.017 =
CHOHFTAN MATHASAR KA THALA RW 768.0 ND 0.038 0.027 0.006 0.536 756.0 0.054 0.173 0.089 0.127
CHOHTAN DEDUSAR WELL 86.4 ND 0.109 0.008 ND 0.420 314.0 0.042 0.042 0.095 0.103
CHOHTAN ARBI KI GAFAN DwW 296.0 ND 0.109 0.017 0.005 0.232 780.0 0.062 0.065 0.239 0.094
CHOHTAN BAWARY ™ 79.2 ND 0.037 0.004 ND 0.040 270.0 0.011 0.007 0.116 ND
CHOHTAN UNKBA HP 3.4 ND 0.009 0.011 0.003 0.236 4,4 0.018 0.030 ND 0.103
CHOHTAN SADIYA NADI POND 88.2 0.009 0.157 0.082 ND- 6.616 224.0 2.680 0.204 0.181 0.290
CHOHTAN RAMZAN KI GAFAN WELL 538.0 ND 0.030 0.010 0.005 0.348 1044.0 0.084 0.038 0.062 ND
CHOHTAN SANWA ™ 43.2 ND 0.045 0.024 ND 0.324 254.0 0.018 0.056 0.026 0.136
CHOHTAN ARBI KI GAFAN TANKA 57.8 ND 0.051 0.008 0.003 ND 244.0 0.032° 0.020 ND 0.064
CHOHTAN VINDAYANIA TANKER 200.0 ND 0.129 0.014 0.005 0.212 312.0 0.048 0.028 0.083 0.052
CHOHTAN ARBI KI GAFAN WELL 63.0 ND 0.081 0.023 0.005 6.376 258.0 0.480 0.056 0.040 0.130
CHOHTAN CHOHTAN ™ 133.6 ND ND 0.012 ND ND 234.0 0.010 0.020 0.078 0.762
PACHPADRA  NAREVA SCHOOL WELL 1140.0 ND 0.038 0.020 0.005 0.252 432.0 0.022 0.101 0.112 0.022
PACHPADRA  PACHPADRA oW 75.6 ND 0.010 0.025 ND 0.132 140.8 0.020 0.056 0.062

0.290






RAJASTHAN: HOLOLOGICAL APPROACH TO ENVIRONMENTAI, MANAGEME!NT
(WATER TECHNOLOGY MISSION)

BACTERIOLOGICAL AND PHYSICAL ANALYSIS

BLOCK LOCATION SOURCE MPN/ P-A FC pPH COND TS
TEST
100 ml mhos/ mg/1
cm

PACHPADRA BAGUNDI PTW <1 N N 8.08 2800 1484.00
PACHPADRA ASOTRA TW - - - 8.07 5300 2809.00
PACHPADRA BALOTRA DW >10 P p 7.30 12200 6466.00
PACHPADRA BALOTRA TW <10 N p 7.79 10090 5347.70
PACHPADRA PADMARAM OW >10 P P 7.36 13200 6996.00
PACHPADRA NAREVA SCHOOL TANKA >10 p P 7.80 2600 1378.00
PACHPADRA NAREVA SCHOOL DW >10 P p 7.69 8100 4293.00
PACHPADRA BALOTRA W <10 p P 7.16 22100 11713.00
PACHPADRA BALOTRA R - - - 8.18 5430 2877.90
PACHPADRA BALOTRA RIVER >10 P N 7.77 31900 16907.00
PACHPADRA CHOCH MANDIR DW >10 P - 7.92 28400 15052.00
PACHPADRA BALOTRA DE >10 P P 7.86 32200 17066.00
PACHPADRA BALQOTRA oW >10 P - 7.80 13060 6921.80
SHEO MUNGERIA DW >10 P P 7.93 9920 5257.60
SHEO BALEWA HP - - - 7.34 13440 7123.20
SHEO HARSANI DW <10 p N 7.92 9578 5076.34
SHEO HARSANI W - - - 7.95 8900 4717.00
SHEO BALEWA DHANI RW >10 P P 7.36 11350 6015.50
SHIVANA JUNEJON KI BASTI RW >10 P P 7.90 6140 3254.20
SHIVANA TIRMANIAR HP ;- - - 7.60 13250 7022.50
SHIVANA DEDIYAR RW >10 p p 7.65 7040 3731.20
SHIVANA TANU RAJOI DW >10 P P 8.12 8910 4722.30
SHIVANA BAMSIN DITCH >10 p p 7.55 8900 4717.00
SHIVANA BALASAR ™ - P N 8.12 5010

2655.30
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RAJASTHAN: HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT

(WATER TECHNOLOGY MISSION)

CHEMICAL ANALYSIS

BLOCK LOCATION SOURCE ALK TOTAL Ca - - - -
HARD HARD Cl S0 NO F
4 3

mg/l mg/l mg/1 mg/1 mg/1 mg/1 ng/1
PACHPADRA BAGUNDI PTW 160 310 140 575.0 137.0 1.5 0.56
PACHPADRA ASOTRA TW ND 380 130 925.0 300.0 2.3 0.53
PACHPADRA BALOTRA DW 280 890 580 2350.0 880.0 2.8 0.62
PACHPADRA BALOTRA TW 140 550 240 1825.0 474.0 4.9 0.68
PACHPADRA PADMARAM oW 210 760 300 2875.0 750.0 4.2 1.37
PACHPADRA NAREVA SCHOOL TANKA 130 270 90 500.0 131.0 1.2 0.90
PACHPADRA NAREVA SCHOOL DW 570 770 250 1450.0 181.0 10.4 0.49
PACHPADRA BALOTRA W 500 1250 300 6125.0 1370.0 11.3 0.57
PACHPADRA BALOTRA R ND 380 145 950.0 250.0 2.9 0.55
PACHPADRA BALOTRA RIVER 220 1560 500 7125.0 1250.0 1.9 0.60
PACHPADRA CHOCH MANDIR DW 230 1600 1500 6250.0 1500.0 11.7 0.53
PACHPADRA BALOTRA DE 600 1170 575 7000.0 1180.0 10.9 0.51
PACHPADRA BALOTRA ow 600 860 600 2100.0 500.0 4.9 0.62
SHEO MUNGERIA DW 440 780 90 950.0 300.0 11.5 0.90
SHEO BALEWA HP 590 740 280 1950.0 412.0 11.3 1.50
SHEO HARSANI DW 400 670 60 1400.0 188.0 10.9 1.44
SHEO HARSANI TW 570 250 25 1325.0 212.0 1.9 10.60
SBEO BALEWA DHANI RW 570 560 125 1375.0 * 436.0 11.3 1.50
SHIVANA JUNEJON KI BASTI RW 650 220 40 700.0 125.0 10.9 4.50
SHIVANA TIRMANIAR HP 1180 510 35 1800.0 350.0 11.1 5.30
SHIVANA DEDIYAR RW 530 640 160 850.0 125.0 10.9 0.55
SHIVANA TANU RAJOI DW 450 330 35 1225.0 175.0 11.3 2.89
SHIVANA BAMSIN DITCH 230 580 105 1825.0 300.0 1.1 0.62
SHIVANA BALASAR TW 430 260 75 600.0 94.0 8.8 5.50
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RAJASTHAN: HOLOLOGICAL APPROACH TO ENVIRONMENTAL MANAGEMENT

(WATER TECHNOLOGY MISSION)

METAL ANALYSIS

BLOCK LOCATION SOURCE
Ca Ccd Cr Cu Co Fe Mg Mn Ni Pb Zn

PACHPADRA  BAGUNDI PIW 63.2 ND 0.010 0.014 ND 0.252 119.0 0.011 0.079 0.052 0.104
PACHPADRA  ASOTRA ™ 57.8 ND 0.002 0.025 ND 0.028 274.0 0.012 0.096 0.068 0.171
PACHPADRA  BAIOTRA bW 498.0 ND ND 0.031 0.016 0.086 628.0 0.029 0.050 0.131 0.115
PACHPADRA  BALOTRA ™ 208.0 ND ND 0.006 0.003 0.120 514.0 0.026 0.007 0.188 0.014
PACHPADRA  PADMARAM oW 330.0 ND ND 0.020 0.005 ND 546.0 0.012 0.074 0.081 0.099
PACHPADRA  NAREVA SCHOOL TANKA 110.4 ND 0.020 0.078 ND 0.488 135.6 0.050 0.075 0.027 0.115
PACHPADRA  NAREVA SCHOOL oW 384.0 ND 0.037 0.036 ND 2.516 322.0 0.286 0.122 0.037 0.3067,
PACHPADRA  BALOTRA ™ 308.0 ND ND 0.012 0.020 ND 896.0 0.048 0.058 0.188 ND=
PACHPADRA  BALOTRA R 95.0 ND ND 0.008 ND 1.412 300.0 0.015 0.030 0.020 0.014
PACHPADRA  BALOTRA RIVER 580.0 ND ND 0.025 0.006 0.166 1066.0 0.081 0.012 0.176 0.044
PACHPADRA  CHOCH MANDIR oW 1654.0 ND ND 0.011 0.030 0.004 1130.0 0.021 0.048 0.189 ND
PACHPADRA  BALOTRA DE 1312.0 ND 0.020 0.022 0.020 0.440 1056.0 0.152 0.056 0.249 ND
PACHPADRA  BALOTRA o 402.0 ND 0.005 0.013 0.005 0.004 596.0 0.193 0.036 0.024 0.055
SHEO MUNGERIA DW 86.8 ND ND ND ND 0.202 376.0 0.005 ND 0.083 0.088
SHEO BALEWA HP 214.0 ND 0.023 0.018 0.002 1.836 430.0 0.024 0.004 0.157 0.032
SHEO HARSANI DwW 123.4 0.005 ND 0.010 ND  0.164 412.0 0.014 0.016 0.503 0.232
SHEO HARSANI ™ 63.6 ND 0.005 0.004 ND 1.224 204.0 0.030 ND 0.154 0.438
SHEO BALEWA DHANI R 250.0 ND ND 0.003 ND 0.024 338.0 0.010 0.003 0.084 0.018
SHIVANA JUNEJON KI BASTI R 234.0 ND 0.004 0.008 ND 1.140 478.0 0.214 MD 0.066 ND
SHIVANA TIRMANIAR HP 226.0 ND ., ND 0.004 ND 0.632 376.0 0.027 ND 0.172 0.024
SHIVANA DEDIYAR 204 82.4 ND 0.012 0.004 ND 24.196 176.4 0.280 ND 0.118 ND
SHIVANA TANU RAJOI oW 80.6 ND 0.005 0.005 ND 0.330 282.0 0.006 ND 0.085 0.056
SHIVANA BAMSIN DITCH 212.0 ND 0.018 0.019 0.021 2.136 420.0 0.286 0.055 0.197 0.134
SHIVANA BATASAR ™ 78.6 ND ND 0.003 ND 0.918 49.0 0.016 ND 0.309 0.316






(a)

(b)

138

RECOMMENDATIONS

An intensive drive nmust be immediately initiated to

ensure adequate chlorination of all surface water

sources. Also nationwide network for the manufacture
and adequate supply of chloride preparations for
disinfection of water supplies be assured. Top

priority must be given to train village level personel
in the procedures reguired to effectively chlorinate
water supplies. Chloroscopes for testing for residual
chlorine in the disinfected water musct be freely

available.

Small district 1level laboratories must be established
to perform & small number of essential water quality
analyses with particular reference to simple
bacteriological analysis and residual . chlorine.

Attention must be directed:

Towards ensuring that rural piped supplies are
distributing bacterioclogically safe water, otherwise
Mini epidemics may occur in future due to supply of

contaminated water.

All hand pumps must be periodicélly for the presence of
thermotolerant coliforms. Positive waters must be
checked and immediate steps should be taken to remove

contamination from sources found consisitently positive.
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3. Where ©rpossible dug wells may be replaced by safe spot
sources. In many areas these wells often provide a
sustained water supply when other soures Qisappear. It
mav be worthwhile to convert the dug wells to sanitary

wells to supplement the available sources.

4., Where ever levels of iron contamination have been found
aesthetically unacceptable iron removal units, domestic

or community based, may be installed.

5. ZLreas with epidemic fluorosis should be provided with
alternative water sources. In case this is not possible

defluoridation technologies may be instituted.

6~ When water 1is unacceptable, brackish or saline,
alternative water sources may be sought. If they are
not available, local feasibility of utilizing

desalination technologies be explored.

7. Lead 1levels were found to be above 0.100 mg/L in 348 of
the water samples from Barmer. High lead 1levels 1in
drinking water attributable to lead containing
naturally occurring minerals were found by ITRC in
Pilani, Rajasthan in an earlier study.

In view of the reports that lead is injurious to
children and leads to mental retardation and other disordefs,
it 1is desirable that some surveillance of the blood 1lead
levels in school children in affected areas of Barmer is

undertaken by the local health authorities.
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