@ Baseline survey on salinity in coastal areas of Porbandar district, Gujarat (2008)
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Baseline survey on salinity in coastal areas of Porbandar district, Gujarat (2008)

Porbandar District

1. Introduction

Porbandar district lies between 21°
15" and 21° 45' north latitude and
70° 10" and 70° 25' west longitude in
North West, in the state of Gujarat.
Porbandar district has three talukas,
186 villages and 5 towns. Population
of the district is 536,854 persons.
Total area of the district is 2018 sq
kms. The district can be divided into
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into the Arabian Sea. ;
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ot
a covering 74 villages fall in the coastal
0 villages in Porbandar taluka having
@ ated at a distance less than 5 kms. from
re facing salinity problem.

2. Coastal area

Out of three talukas in the district, Porbandar tal
area. The present survey was carried out in
74 villages in taluka. Fifty percent of the vill
the coast indicate that most of the villag
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3. Climate & Rainfall

The district is characterized by dry climate all round the year. The temperature ranges
around 38 degrees which reaches as low as 15 degrees. The district receives 592 mm
rainfall during south-west monsoon that occur in 30-35 rain-days. The coastal area records
average rainfall 4500 mm during June to September. The coastal area has six (6) rain gauge
stations located in Porbandar taluka.
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4. Physical features

4.1 Geomorphology

The coastline is remarkably straight having famous miliolitic formations along entire
coastline. The coastal plains are 5.50 km. wide, sloping very gently towards the sea and
seen traversed by quite a few longitudinal - parallel stabilized miliolite dunal ridges.

The present day shoreline comprises partly submerged dunes, cliffs, wave-cut platforms.
Above the high water line all along the shoreline prominent coastal ridges are seen. At
certain places where the river mouths cut the shoreline, the sandy ridges form well defined
spits and bars with lagoon patches behind them. The beach or lower foreshore is narrow

varying from 5 to 150 m. in width, with the backshore sandy ridge rising to al 15 m.
above the bermline. A salient feature of the foreshore and near off-shore is the pres of
numerous submerged and dissected stabilized miliolite ridges either form rocky p s or

project out as steep cliffs of 8 to 10 m height from a veneer of loose beach saﬁ\

' d
ically forming tidal
giving rise to

The coastline is indented by a number of inflowing rivers, their mout
creeks with lagoons. All these creeks are characterized by sandy

linear backshore lagoon mudflats behind the coastal ridge. The stlin en Meda and
Porbandar is characterised by absence of the rocks. At Porban asm art of the coast
is rocky, but further southeast up to Antroli, the coast is exclusively sandy. Beyond this point
up to Kodinar, the coast is characterized by rocky for cliffs. The area north of

Porbandar constitutes a large tidal creek of river Bhadhar v is very peculiar. The sea

beach is separated by a long dunal ridge and to i st whole region is depressed one, to
the extent that its altitude is lower than the mean sea level. This area is locally known as
Ghed which experiences annual flooding duri and rough weather condition.

4.2 Hydrological

variations, strong long shore drift current ‘and wave actions. This block comprises highly
fertile land and so the inhabitants
This has witnessed an unpr
between Shil -Harshad beca

This coastal block directly faces OU bi S¥: characteristically marked with less tidal

er utilized the terrain resources, water in particular.
edented problem of salinity ingress and the entire coastal tract
the main front of sea water intrusion.

The district has
geomorphic char
creeks, coasta

in hydrogeological environments which is attributed to its
istics, offering numerous landforms characters viz. cliffy shoreline, tidal
ridges, point bars, large surficial depressions etc. Here also the

miliolitic lim the potential aquifer for groundwater supply. On account of over
exploitatio r table has witnessed a sharp decline in its level. In the span of seven
years i duced by 4-15 m causing saline water ingress up to 10-20 km inland areas.
The epth the water table has reached is 8-20 m. The area adjacent to Madhavpur
Navi B r (i.e. Bhada river creek), though agriculturally potential, constitutes a low lying

regional depression, causing flooding and inundation problems. The depth to the water level
in the northern parts i.e. area around Porbandar - Miyani shows variation which is attributed
to closeness to the sea and the aquifers composition viz. limestone, basalt etc.

4.3 Geo-environment

This coast experiences the maximum impact of powerful breakers and resulting surf action
due to strong southwesterly and westerly winds. This high energy coastal segment is also
seen to experience considerable erosion and formation of submerged miliolites. The various
rivers do not carry much sediment load and hence have minimum turbidity. But, the river
water contains CaCO; thus augmenting to the CaCO; content of the sea waters.
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5. Demographic Profile

Table -1 Category wise population in study villages in Porbandar taluka

Category Population % of total population

General 9,926 6.87

OBC 120,532 83.40

SC 12,407 8.58

ST 1,655 1.15

Total 148,052 100.00
The Porbandar District has 186 villages and 5 towns. Population of the district is 536,854
persons living in 2018 sqg. km of area. 62 villages in Porbandar taluka have total lation
of 144,520 persons. Majority of the population belongs to OBC category wi in es
caste like Ahirs, Mers, Kolis, Sathvaras and Muslims. ;Q‘

Graph-2 Demographic details of villages covered under survey in Plrbandatrdistrict
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The population cover ilies living below poverty line. Most of them belong to OBC
category who is stayi villages close to the coastline. The salinity problem is further
impacting their statu

Graph-3 Status families in relation to distance from sea coast
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The surveyed villages have population ranging from 130 (sukhpur / Hathiyani) to 7,500
persons (Madhavpur). Among them maximum villages (23) have population between 1,000
and 2,000 persons, however, it covers only 22% of the total population in coastal Porbandar.
This is indicating scattered population in the coastal area. The coastal villages in Porbandar
taluka are broadly divided into three areas called Barda area, Miyani area and Madhvpur to
Chikasa area based on similarity in the natural condition.

Graph-4 Classification of villages according to population
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The analysis of surveyed information indicates that th oeerall literacy percentage shows
that majority of the villages have literacy rates b n 60 and 70% with some villages
having more than 75% literate population. largest literate population is found in villages
having population between 2,000 - 5,00 r

6. Occupation Q

The study area recorded 52,000 p engaged in different income generation activities,
hIC re farmers holding land under large, small and marginal
oas I talukas animal husbandry is performed along with the
tion activity by land holders and others. The taluka has 10%
nd 7% of agriculture labour force of entire study area. The

ain occupations are fishing and animal husbandry being carried along with
terestingly, though the coastal area has large tracts of Prosopis Juliflora, not

The Porbandar district largely lags behind in non-farm sector occupations as compared to
two adjoining coastal districts which indicate that large section of population is still
dependent on the primary sector for their livelihood. This provides a good scope for
imparting non-farm sector skills among the youth.

Coastal Salinity Prevention Cell -CSPC, Gujarat 5
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Graph-5 Occupational profile of the study villages
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rea has geographical coverage of 93,382 ha. of which 64 percent is agriculture
land. Nearly 60 percent of the agriculture land is un-irrigated and used for rainfed agriculture.
The Porbandar taluka is one of the coastal taluka having wasteland more than 20 percent of
its geographical area. Majority of the wasteland is covered with Prosopis Juliflora. Large
tracts of coastal belt are traditionally used for mining the milliliter limestone, many agriculture
land plots which have become saline are also used for mining the rock.

Coastal Salinity Prevention Cell -CSPC, Gujarat 6
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Table- 2 Landuse in Porbandar taluka

Landuse Area-Ha. Percentage
of taluka
total

Geographical Area 93,382 100.00

Agriculture Land 60,306 64.58

Unirrigated Land 35,870 59.48

Forest Land 1,896 2.03

Wasteland 20,078 21.50

Village Pond 290 0.31

Muddy Land 24 0.03

Industries 157 0.17

Mining 60 0.06 h

Salt Pan 386 0.41 ‘7/
8. Natural Resources {“‘ &
8.1 Soils e

The coastal tract in Porbandar district is characterized by lo¢
percolation capacity characterized by coastal alluvium.
varieties of crops particularly crops demanding high water p

8.2 Water

F N
The coastal Porbandar is having both surf and ground water resources which are used
for agriculture production and drinking w

8.2.1 Surface water resource ) 4

The Major rivers of the district Bh orthi, Vartu, Kalindri and Minsar are all ephemeral
streams carrying water during rainy season and one-two months after monsoon. The upper
catchments of all these rivers have dams which store water for irrigation and drinking needs.
Few villages in coasta eceive benefits of irrigation through link channel created by
SIPC along the coas

Ghed Region

| region known as Ghed area is natural depression, which remains
inundate ring monsoon due to its ground level lower than the surrounding area. These
ises of 10 surveyed villages is prone to flooding in normal rainfall conditions
release of water from the dams constructed on river Ozat, Bhadar and Minsar.
The entire area remains cut of from other parts of the region making life miserable. The list
of villages is given in table below.

Villages in Ghed area Navagaon, Lusada, Mitrada,Ohaddar,
Chikasa, Garege, Jarnara,Bhoaksar, Chatrava, Mayari

These villages remain flooded for period ranging from 20 days to as long as 2 months in post
monsoon season which hampers all activities related to agriculture in the area. The flooding
affects more than 1,000 hectare land. The agriculture activity becomes possible only after
the water recedes allowing sowing of crops like cotton, Chana, Jowar etc. The possibility of

Coastal Salinity Prevention Cell -CSPC, Gujarat 7
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constructing water harvesting structures for agriculture needs is difficult, as the stored water
turns saline as summer approaches.

8.2.2 Groundwater resources

Geohydrologically Porbandar district comprises of sedimentary rocks — miliolite limestone
known as Porbandar stone and alluvial deposits. Deccan trap basalt also occupies
considerable area of the district. Few villages south of Kutiyana, Ranavav and Porbandar
taluka fall under " Ghed Area " which comprises of alluvial deposits and has inherent salinity
even at shallow depth.

Western flank of the district is bounded by the Arabian Sea. Due to proximity of the-sea, the
area is affected by seawater ingression resulting into deterioration of ground water ity.
Potable ground water zone is restricted in the Northern and NE portion of Por
General depth of open wells ranges from 10 to 25 mts to 75 -100 mts. in case of DTH bores.
Major part of Ranavav taluka falls under saline water zone. Potable ground w‘@!r zone is
restricted in the Northern and Western part of the taluka. Kutiyana taluka is:comprised of
Deccan trap basalt and alluvial formation, which is affected by salinit d excessive fluoride
content in ground water. [ 4

8.3 Findings (\x’
1. Land/Soil ./

a. The land becomes hard pan due to irrigati n?vith saline water.

b. The tilling in hard soil require The use of bullocks in agriculture
practices has reduced due to har d compact soils.
c. The soils require higher al f water due to high percolation rate.

2

2. Water ) 4
a. The water stored in@: turn saline before next monsoon.

b. The water stored in r dam is highly polluted due to mixing of chemical
from Jetpur dyes ir*iustries which is creating health problems like cancer
lation using it for drinking purpose.

c. Thegr is found below 200 ft. which is saline.

d. The ell recharged by rain water turns saline within 2-3 months.

e. villages falling in Ghed area remain inundated after monsoon.

f avada village farmers have recharged 20 wells through rainwater. The

rge benefits farmers in providing two protective irrigations for groundnut
crop which secures the production.

The farmers have benefited by constructing check dams and farm ponds in
Ghed area. (Madhavpur to Chikara and Barda village)

9. Agriculture

Majority of the area is carrying out rain-fed agriculture. In Porbandar taluka, farmers earn
their livelihood through rainfed agriculture and animal husbandry. Nearly 50% farmers carry
out animal husbandry as supportive activity. Due to this attitude, the farmers prefer to grow
crops which also provide fodder for animals. The popular crops grown in Porbandar District
include groundnut, cotton (desi), gram, wheat, cumin, bajara, green gram, coriander,
Sorghum etc.

Coastal Salinity Prevention Cell -CSPC, Gujarat 8
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The agriculture in Porbandar taluka is dominated by oilseed crops, mainly groundnut and
cotton. Major food crops include Wheat, Bajara and Sorghum (Jowar). The other crops like
pulses and horticulture crops like coconut, mango, sitafal (custard apple) are declining with
increasing salinity in coastal area. In recent period cotton and castor crop area is increasing
due to change towards groundnut crop which is highly sensitive to saline water.

Table- 3 Cropping pattern (area in hectare)

Crop type Area
(hectare)
Food Crops 16,439
Oil Seeds 39,331
Cash Crop 8,080
Horticulture 100 @
Vegetable 226 I N

i N
Cotton and groundnut are two main crops sown in coastal Porbandar as main Mrif crops.
Recently castor is also grown along with these crops. The main fog&ops grown include

Bajari, Moong, Moth, Udad and in Rabi season, Wheat and Chanai.’
Table — 4 Crop production (in KQg) \@

Crop Production
(kgs)
Bajari 53,650
Castor 22,160
Chana 29,660
Cotton 150,725
Groundnut 130,455
Jiru 7,345
Jowar 41,350
Moong 6,050
Raydo 1,000
Til 9,775
Udad 4,400
| Wheat 149,475

villages have recorded change of crops in last five years. Most of
ed at a distance less than five km from the sea. The changes have
occurred i ps as well as cash crops. Two villages have also adopted changes in

Tab riation in Cropping pattern in relation to distance from the coast line
Details >5Km 51t010K.M | <10Km Total
No. of villages 17 3 5 25
Area of village 55,374 7,350 3,300 66,024
Village Nos. -change food crops 16 0 2 18
Village Nos. -change cash crops 11 2 2 15
Village Nos. -change horticulture 2 0 0 2

Coastal Salinity Prevention Cell -CSPC, Gujarat 9
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Graph-

7 Solution tried by farmers for reducing salinity impact on agriculture
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9.1 Findings @&
1. The farmers are loosing their interest in agricultu % salinity ingress. The
farming has become expensive because of the hike i er terrifies, pesticides,

farming equipment, availability of markets, fertilizer irrigation water problems etc.
On the other hand agriculture production _has been declining by 50% due to
deteriorating quality of agricultural land forcing, farmers to use higher amount of
pesticides and seeds for maintaining production

Change in cropping is recorded in twenty 5) villages. Most of these villages are
located at a distance less than fiv. from the coast line. Majority of villages have
changed food and cash crops. (refer table_5_)

The vegetable crops have
supplying vegetables in th
The cotton crop is replacin
becoming popular cr

The cultivation
covered unde

ced to such an extent that many farmers who were
arket are now buying it from the markets.

ndnut in coastal villages. Similarly, castor is also
in th@ study villages.

r is highest in Porbandar taluka among all coastal talukas
. The higher amount of Jowar cultivation helps in supporting

effect of salinity on agriculture, farmers are focusing on soil
se of new seeds and change in crops. The study has recorded
orts made in diversification of crops in the villages located at a distance
an five m. which indicate that the farmers in these villages are eagerly
ing for some solution.

tion of organic farming and efficient water management is also recorded in few
villages located at a distance less than 5 kms from the coastline.

10. Livestock

The availability of grass land and green fodder from agriculture has supported livestock

rearing

in the past. During last 20 years, the population of animals and animal rearer has

declined due to reduction in grasses from the common property resource as well as from the

agricult
Porban
rearing

ure. The reduction of groundnut crop has further reduced the livestock rearing in
dar. At present large number of farmers in coastal villages carry out milch animal
activity mainly to satisfy their own consumption needs.

Coastal Salinity Prevention Cell -CSPC, Gujarat
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Table-6 Livestock population in the study area

Block Cow Buffalo Bullock Goat  Sheep Camel Poultry

Porbandar 11,904 26,663 19,018 12,696 30,917 64 145

Graph-8 Solution tried for reducing impact on - Livestock rearing
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The coastal belt has around 56,000 milch and draught M apart from which around
42,000 is sheep and goat population. On an a ge each village has 300-350 milch
animals. In these villages buffalos are preferred for milk. production. The ratio of buffalos to
cows is almost more than double. The averagm’l ction ranges from 3 to 4 liter/day in
summer to 8-10 liter/day in winter season. The increasing salinity is creating health problems
in the milch animals. Q

10.1 Observation on animal husb y

1. The population of animals'is. showing declining trends. However, in villages where
new water sources are established, the number of animals has increased due to
availability of green fodder. E.g. village Bhavpara.

2. Animal husbandry i ied out as a supplementary income generation activity along

salinity problem, the animal rearers are taking step for changing feed habit
fodder management, change breeds, shifting to small animal rearing. The feed
management practices are the most popular solution for the livestock rearers in
Porbandar district.

6. The drinking water for animals is a major constraint in the coastal area. In the study
villages, animals are fed on water from creek, river, cattle troughs and ponds. None
of these sources last round the year.

7. Decade back, villages around Miyana were having population of Maldharis and were
known for milk production. Today, many of them have left the villages permanently.
Those who are living in the villages have few animals and are working as labourers.

8. The animals in the region are facing health problems due to salinity in water and
fodder. The yielding capacity of animals brought from outside reduces immediately.

Coastal Salinity Prevention Cell -CSPC, Gujarat 11
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9. The population of bullocks is reducing due to reduction in their use in agriculture
caused by hardening of soil due to saline water.

10. Twenty seven (27) villages have milk co-operative societies.

11. Fisheries

Porbandar is one of the major fishing centers in Saurashtra. The fishermen from adjoining
Junagadh and Jamnagar districts migrate for fishing to Porbandar. According to fisheries
department records (2003) 4,707 families are engaged in fishing activities covering
population of 26,176 persons. About 3,500 of them are involved in sea fishing while more
than 2,300 are involved in preparing nets and repairing business. The villages having major
population of fishing community is given in table below.

@
Table —7 Villages having presence of fishing community in Porbandar taluka
i N

District Taluka Villages Name No. of villages

Porbandar | Porbandar | Navi Bandar, Ratia, 13
Gorasar, Chingaria,
Pata, Miyani, Untada,
Khambhodar, Balej,
Kadach, Bukhara,
Degam, Kachadi,

The fishing season lasts for 3 to 5 months in a year provi inﬁ monthly income of Rs. 2,500 to

Rs. 3,000 to the fishermen. The resource avaiw isheries in the district are as below.
Table —8 Resources available for fisﬁ&

Nets Boats

Pole 11539 | Trawlers 1936

Gilnet 90287 | Gilnetor 108

Coste 503 FRPIBM 11

Hook and coir 27350 | FRPOBM 1770

Simple boats 130

are used for irrigation. The increasing salinity in ground water has resulted in construction of
farm ponds and check dams for providing protective irrigation to the crops. The wells are
used as a main source of irrigation however these wells do not yield adequate water. The
wells which were able to yield water for 8 to 10 hours are now Yyielding water only for 2-3
hours and hence the net irrigated area through wells have reduced as compared to a decade
ago. The quality of ground water has become saline below 30-40 feet, however in absence
of any other source the farmers use water from the wells for cultivation of salt resistant crops
like Jowar and cotton.

Coastal Salinity Prevention Cell -CSPC, Gujarat 12
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Table-9 Irrigation structures - Type and Numbers

Type of source No. of structure

River 12

Irrigation Pond 21

Village Pond 7

Farm Pond 264

Canal 26

Check Dam 86

Bhandhara 18

Bore Well 2,474

Well 10,550

@

13. Drinking water ,A‘

h %
The availability of fresh and potable drinking water is a major concern.in coa@ta’rvillages of
Porbandar district, particularly in villages located in Ghed area. The drinking water demand
is being met from both local sources as well as through piped wate y. The water has
high content of fluoride and salt harmful for the body. At pres eo dependent on
more than one type of water sources. Many villages i b r-Dwarka road have
adopted roof rainwater harvesting tanks for drinking purmu to shallow water level

hand pumps are also used for drinking purpose but they yWine water in post monsoon
season and hence are not useful.

@
Table- 10 Number of villages and type of sourc@ter
F N

Type of Source No. of
villages
Rivers 3
Pond 35
Open Well 330
Tube Well 402
Hand pump 1,209
Pipe Line 42
Rainy Water Tank 965
Tanker 31

rinking water is one of the major concerns among the coastal talukas
ation gets aggravated in “Ghed” area where people are forced to use
r drinking and other domestic use.

13. t situation

According to a report of WASMO (2007), out of 62 villages in Porbandar taluka majority of
villages are covered under group water supply schemes based on surface water storage.
However, during survey work it was observed that the villages are facing drinking water
problem in terms of availability as well as quality. In fourteen villages the local drinking water
sources do not have potable drinking water. These villages are proposed to be covered
through reverse osmosis plants at a cost of Rs.44.1 lakh. The number of the villages
proposed for RO plants in Porbandar taluka are given in Graph- below.

Coastal Salinity Prevention Cell -CSPC, Gujarat 13
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Graph — 10 Drinking water schemes in Porbandar district
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13.2 The findings of the survey show that: w

In 42 villages people purchase drinking water. )
44 villages face quality issues. The highest number wrg facing quality issues
are located on coast.

25 villages have no source and dependablt@)gﬁwater.

Government has proposed 15 individual scheme, 42 group schemes and 14 RO
plants in the Porbandar taluka. F N

The state government has proposed five schemes covering 76 villages for Porbandar
taluka.

Graph-11 Solutions adopted by t?‘:o tal communities for drinking water
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Graph-12 Number of villages facing drinking water problems and its types

the coastline

14. Health and sanitatior

ter sources impact the health of the community. Kidney stone, skin
ains are common complains of majority of villagers in the coastal areas.
nditions of the people in Porbandar are poor due to lack of potable drinking
The Florosis impact is more visible in villages across all distance from the
, contain high fluorides. Total 55 villages have reported that people suffer
from joint pain due to Florosis in water. Many villages in Porbandar have adopted water
purifier at household level. The water born diseases are common in villages close to coast.
The sanitation infrastructure is found only in few villages which accelerate the health
problem caused by saline water. Apart from this, gastric problem is a prominent disease,
found in the area.

The unsafe
diseases
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Graph-14 Health: Relationship between distance from coast and disease pattern
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15. History of Salinity in coastal Porbandar

s that the impact of salinity problem is
expressed that they are facing salinity
ges covered under the survey, 42 have
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Baseline survey on salinity in coastal areas of Porbandar district, Gujarat (2008)

Graph-16- Variation in Impact of salinity on land and water resources in relation to
distance from coast

@
Graph-17 Distance wise number of villages facing imp on g water and
primary occupations
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16. Reasons for y

believe that the salinity has increased during last 5 years. The situation of natural salinity has
been aggravated by human factors like damming of rivers, ground water over drafting for
water intensive cropping, cutting of forest and change in rainfall pattern.
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Graph-18 Reasons of salinity in relation to distance from the coastline (No. of villages)
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17. Impact of salinity on livelihood @&
The salinity has impacted the livelihoods of the coastal c uni by increasing

expenditure on rural livelihood activities like agriculture and a l husbandry. The saline
land demands higher amount of seeds and fertilizer and % puts like manure. Due to
salinity problem, fodder and water required for animal husbandry has become costly. For
each animal a monthly expenditure of Rs.1300-1 is required which does not guarantee
returns.

F N
Graph-19 Expenditure on various input cost in study area
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18. Suggestion/scope of work

The coastal communities facing salinity problems have given following suggestion for
reducing salinity in the Porbandar taluka.

1. There are many mines in Porbandar taluka between Madhavpur and Chikasa. The
mines which are now abounded should be used for recharging the ground water.
One such location is available in village Untada.

2. The Prosopis sucks sweet water in large quantity and hence activity of removal of
Prosopis from the saline wasteland needs to be carried out on priority.
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3. The water in Medh creek constructed on earlier salt pan site requires to be deepened
by removing the gypsum that is formed at the bottom.

4. The salinity control structure at confluence of river Ozat and Bhadar should be
completed on priority basis. This will solve salinity problems in 22 surrounding
villages.

5. The coastal canal should be kept filled with water round the year. Two canal
sections, one between river Madhuvanti and Kadach and another between Chingaria
and Mander would help in reducing salinity in the area.

6. Village Chingaria has two ponds which can be repaired along with diversion of canal
to provide drinking and irrigation water.

7. There is a need to develop mechanism to remove rain water stored in G ound
month of October. ®

N
Extend the coastal canal (develop an offshoot) from Karli dam to Ugalw

All water harvesting structures in Ghed have no gates. It iZSugggstEd that all
structures should have proper gates for disposal of water.
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