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PART I- Project Background

1.1 Restoration and Management of Coastal Wetlands for climate resilient farming
With increasing impacts of climate change and other change factors, yields and profits of
mono-aquaculture systems in ecologically sensitive areas has been declining. As a result of
these negative impacts, many aquaculture farmers in the region have shifted back to integrated
farming methods as an adaptive strategy. Rice and shrimp aquaculture in coastal areas in the
Mekong Delta is among those integrated farming systems in which rice is farmed in the wet
season, and shrimp is farmed extensively or semi-intensively in the dry season (high water
salinity). Integrated farming methods can be considered as climate smart practice to enhance
resilience of aquaculture communities to climate change especially sea level rise that results in
severe salinity intrusion. Based on data and information collected from My Xuyen district,
SocTrang province, evaluated the potential of rice and shrimp aquaculture rotation as a climate
smart strategy adopted by local farmers to cope with increasing impacts of climate change (sea
level rise and climate variability). Findings showed integrated farming practices, in general,
have proved its advantages over other models under impacts of climate change. The integration
of dry season shrimp farming into rice fields has significantly raised incomes for farmers in
saline affected areas.

Agquaculture is important, supporting incomes and livelihoods of thousands of small scale
farmers in India. Integrated farming methods can be considered as climate smart practice
to enhance resilience of aquaculture communities to climate change especially sea level
rise that results in severe salinity intrusion. Rice and shrimp aquaculture rotation is a climate
smart strategy adopted by local farmers to cope with increasing impacts of climate change (sea
level rise and climate variability). Findings showed integrated farming practices, in general,
have proved its advantages over other models under impacts of climate change. The integration
of dry season shrimp farming into rice fields has significantly raised incomes for farmers in
saline affected areas. By integrating shrimp with rice, pond sediments were used to fertilize
rice crops that results in reducing chemical fertilizer use in rice production. Whereas, rice crop
works as a natural filtration system to minimize risks of disease outbreak for shrimp crops
(30% less risk compared to mono-shrimp). Shrimp and rice farming integration also
contributed to improving the efficiency of land use, as well as to the reduction of land
degradation.

1.2 Pokkali & Kaipad wetlands of Kerala

Coastal intertidal wetlands are one of the most productive ecosystems on earth supporting high
biodiversity. Traditional agriculture, animal husbandry and fisheries in these coastal wetlands
have supported the livelihood of local communities immensely over many centuries. Saline
tolerant paddy cultivation and traditional capture based aquaculture in coastal wetlands are
practiced in many places especially in tropical countries. Such traditional integrated paddy-

1 Trinh Q. Tu, Tran V. Nhuong, Phan T. Lam,” Integrated rice-shrimp as a smart strategy to cope with climate
change in the Mekong Delta, Vietnam,” Climate Smart Agriculture 2015- Global Science Conference, March 16-
18, 2015, Le Corum, Montepellier, France



shrimp farming system is popular in India and is known by different names locally.
Bheries/Bhasabhada of West Bengal, Khazan of Goa, Gazani of Karnataka, Pokkali of Central
Kerala and Kaipad of North Kerala are such traditional integrated farming systems. The use of
salt tolerant, traditional tall paddy varieties for agriculture and brackish water species of shrimp
and fish for traditional capture based aquaculture in these coastal marshes offer an opportunity
for popularisation of this traditional farming system, which are on decline over the last few
decades for various reasons.

This farming system needs to withstand the vagaries of climatic changes including flooding
due to uneven monsoon or rise in sea water level due to global warming, tidal flow and
moderate changes in temperature. It is also expected that more wetlands adjacent to coastal
wetland may get inundated by sea level rise in near future.? Hence management of coastal
wetland for coastal protection as well as for its continued use for livelihood support need
immediate attention. Promotion of climate adaptive traditional agriculture and aquaculture
systems like Pokkali or Kaipad gets relevance in these contexts.

Traditional brackish water paddy-shrimp farming system of Northern Kerala called Kaipad
farming is an ‘integrated organic farming system’, where rotational farming of paddy and
shrimps is practiced. During monsoon season, when the salinity is very low a crop of paddy is
grown here. Shrimps/fish are grown mainly during the rest of the year. However simultaneous
farming of another crop of shrimps along with paddy is also practiced to small extent. The
farming practice followed is a traditional capture based aquaculture system which is known as
Traditional Paddy cum prawn filtration. About 4000 hectares of these wetlands exists in
Kasaragod, Kannur and Kozhikode districts, as a major extent and 2500 hectares, in Kannur
district.> A similar system of Pokkali Paddy-shrimp cultivation is prevalent in Ernakulam,
Thrissur and Alappuzha districts of Central Kerala. About three decades back over 25000
hectares of these wetlands existed in these districts. But in the recent past, even here the farming
has reduced significantly. Only 2200 hectares are under farming now. There is urgent need to
revive farming in these areas also.

About four decades back, around 2500 hectares of Kaipad land was under rice farming in
Kannur district including the Kaipad lands of Kattampally region (930 ha). When Kattampally
regulator was opened to allow tidal influx in 2009, these areas became available for reviving
Kaipad farming. However at present only 400 hectares of Kaipad is under farming in the
district. These areas lie in Ezhome, Cherukunnu, Kannapuram, Puzhathi, Kolachery and
Chelora Gram Panchayats. In central Kerala presently there is 8,200 hectares of Pokkali
filtration fields out of which only 2200 hectares is utilised. About 5,765 hectares remains not

2 The relevant pages from the Kerala SAPCC have been included in the Annexure with the relevant passages
underlined

3 Sahadevan, P.C. 1966. Rice in Kerala Agriculture information service, Department of Agriculture, Kerala State.
Pp.239



utilised or partially utilised. Many of the paddy cum filtration fields become non-operational
due to broken bunds and insufficient bund height in many places due to the increase in high
tide level especially during the spring months.

Figure 1: Kaipad lands Ezhome village of Kannur district

The over flow of water over the bunds cause damages to the bunds and paved way for the
spread of shrimp disease from one farm to another. This also leads to escape of fish/shrimp
grown in the farms. This situation compels the farmers who operate the farms to refrain from
both paddy and shrimp farming. ADAK has accessed the possibility to bring back the paddy
cum shrimp farming practice in the presently unutilised or under-utilised areas. The revival is
possible in 1100 hectares of the Kaipad land in Kannur district of Northern Kerala and 5765
hectares in Ernakulam, Thrissur and Alappuzha districts of Central Kerala. So in order to
motivate farming activity, the farmers are to be assisted for heightening and strengthening of
bunds, installation of proper sluice gate and pumps. They are also to be assisted with necessary
input for the farming operations. In this proposal 300 hectares of Kaipad lands in Northern
Kerala and 300 hectares of the Pokkali fields in Central Kerala are proposed to be developed
and operated. This has to be extended for the entire fields available in future projects in a phased
manner.

Table 1: Area of Kaipad lands in Various Gram Panchayats of Kannur District

Name of Local Area of Kaipad Presently fa.rmed Area of Kaipad
Body land(hectares) area of Kaipad Iangl that can be
land(hectares) Revived(hectares)

Ezhome 425 110 120
Pattuvam 200 20 90
Cherukunnu 350 90 120
Kunhimangalam /

Cheruthazham 100 ) >0
Kannapuram 100 30 30
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Name of Local Arealof Kaipad Presently fa_rmed Area of Kaipad
Body land(hectares) area of Kaipad Ian_d that can be
land(hectares) Revived(hectares)

Mattool 40 - 10
Pappinisseri 35 - 15
Thaliparamba 60 25 15
Pinarayi 40 05 15
Chirakkal 120 0 90

Narath 170 10 120
Puzhathi 130 50 50
Kolachery 110 40 60
Elayavoor 05 0 05
Mundari 140 10 120
Kuttiyattoor 20 0 10
Mayyil 05 0 0
Chelora 250 30 190
TOTAL 2300 420 1100

Source: ADAK Survey Report, PAN FISH BOOK (2011) published by Dept. of Fisheries

Figure 2: Map of Kannur District showing Kaipad Farming Area
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Table 2: Area of Pokkali lands in Central Kerala

Area of

Presently
farmed area of

Area of Pokkali
/ prawn

Sl Pokkali /prawn . filtration fields
No. Name of Local body filtrationpfields P_0kka_“ /pr_awn land that can
(hectares) filtration fields be revived (
(hectares)
hectares)
ERNAKULAM DIST
North Paravur Taluk
1 Puthanvelikkara 9.39 2.8 6.57
2 Vadakkekara 27.37 8.21 19.16
3 Paravur 29.08 8.72 20.36
4 Karumalore 16.67 5.00 11.67
5 Kottuvally 328.42 98.52 230.00
6 Ezhikkara 382 115.00 267.00
7 Varappuzha 227.18 68.15 159.00
8 Chittattukara 4.86 1.5 3.36
Sub Total 1024.97 307.9 717.12
Kanayannur Taluk
1 Kadamakkudy 507.22 152.00 355.22
2 Cheranallur 167.41 50.00 117.41
3 Kochi 21.69 6.5 15.69
4 Mulavukadu 372.32 111.00 261.32
5 Thripunithura 135.93 40.00 95.93
6 Maradu 196.11 50.00 146.11
7 Kumbalam 75.64 22.00 53.64
8 Udayamperoor 96.99 29.00 67.99
Sub Total 1573.31 460.5 1113.31
Kochi Taluk
1 Pallippuram 54.66 16.00 38.66
2 Kuzhuppilly 287.07 86.00 201.07
3 Edavanakad 212.8 63.84 148.96
4 Nayarambalam 418.6 125.58 293.02
5 Njarakkal 182.42 54.73 127.69
6 Elamkunnapuzha 101.34 30.4 70.94
7 Palluruthi 201.79 60.53 141.26
8 Kochi 48.18 14.45 33.73
9 Kumbalanghy 584.32 175.00 409.32
10 Chellanam 349.21 104.00 245.21
Sub Total 2440.39 730.53 1709.86
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Area of

Presently
farmed area of

Area of Pokkali
/ prawn

Sl Name of Local body P_okka_li /pr_awn Pokkali fprawn filtration fields
No. filtration fields | . . land that can
(hectares) filtration fields be revived (
(hectares)
hectares)
THRISSUR DISTRICT
Kodungallur Taluk

1 Poyya 123 37.00 86.00

2 Mala 45 13.5 31.5

3 Puthenchira 152.57 45.77 106.79

4 Vellangalur 396.6 119.00 277.6

5 Kodungallur 226.4 67.92 158.48

6 Sree Narayanapuram 10 3 7

7 Padiyoor 4 1.2 2.8

Sub Total 957.57 287.39 670.17
ALAPPUZHA DISTRICT
Cherthala Taluk

1 Aroor 235 70.5 164.5

2 Ezhupunna 515 155.00 360.00

3 Kodamthuruthu 432 130.00 302.00

4 Kuthiathod 111 33 78.00

5 Thuravoor 393 118.00 275.00

6 Pattanakkad 190 57.00 133.00

7 Arookutty 10 3.00 7.00

8 Thycattussery 110 33 77.00

9 Pallippuram 33 10 23.00

10 Vayalar 145 44 101.00

11 Kadakkarappally 10 3.00 7.00

12 Panavally 33 10.00 23.00

13 Perumbalam 6 1.8 4.2

Sub Total 2223 668.3 1554.7

Source: ADAK Survey Report, PAN FISH BOOK (2011) published by Dept. of Fisheries
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Figure 3: Map of Ernakulam District showing Pokkali farming area

Figure 4: Map of Thrissur District showing Pokkali farming area
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Figure 5: Map of Alappuzha District showing Pokkali farming area

The decline in extent and farming areas of both Kaipad and Pokkali are due to various
reasons.

1.
2.

6.

7.

Conversion of wetlands for other agricultural purpose like coconut plantations;
Reclamation for infrastructure development;

Construction of barriers for preventing saline intrusion like Thanneermukkom
regulator in Alappuzha and Kattampally regulator in Kannur district;

Collapse of bunds of paddy polders (padasekaram) and increasing tidal level/surges;
Pollution;
Fallowing of lands due to displaced farm labourers;

Invasion of alien species like Water Hyacinth, Hydrilla etc.

Large areas of both Kaipad and Pokkali have been converted for other agriculture or reclaimed
for various developmental purposes. The conversion of wetlands especially saline wetlands
would results, in addition to the loss of economic and ecologic benefits received from these
wetlands, also obstruct the carbon sequestration process from these wetlands, and more, result
in increased emissions of GHGs like CO2 and CH4. Construction of barriers to prevent tidal
flux also resulted in total collapse of the ecology of Kaipad and Pokkali wetlands. The acid
sulphate soils of these wetlands need regular tidal flux and monsoon fresh water runoff to
neutralise the acidity and sulphur content of the soil. The increase in acidity and sulphur content
of the soil render the wetlands unsuitable for farming besides increase in growth of undesirable
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species of plants. The decrease in salinity in certain areas of Pokkali wetlands have resulted in
excessive growth of exotic weed-water hyacinth, Eichhornia crassipes, the total removal of
which is practically difficult.

Figure 6: Growth of exotic weed, Eichhornia crassipes, in Pokkali wetlands

Figure 7: Destruction of Kaipad wetlands of North Kerala
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The only remedy to prevent conversion/reclamation of wetlands like Pokkali/Kaipad is to
ensure its economic utilisation for livelihood support to the local community, which also
ensures the ecosystem services including carbon sequestration. Generally paddy soil, especially
coastal soil, sequesters more carbon than upland soil. At a given C input, the C sequestration
efficiency was greater in paddy soil than in upland soil, which may be attributed to lower
microbial activity but greater chemical (i.e., oxalate-soluble Fe) and physical stabilizations
(i.e., soil structure) in paddy field. Research indicate that paddy soil may sequester more SOC,
with higher efficiency, than upland soil does.* In Pokkali/Kaipad system since most of the
vegetative part of the paddy is left in the field to add to the sediment and the post-harvest
vegetation also add to the soil sediments, C sequestration efficiency would be much more.

1.3 Selection of project sites

In order to select 600 hectares for the project (300 hectares of Kaipad land from Kannur District
and 300 hectares of Pokkali land from Ernakulam, Thrissur and Alappuzha districts) a survey
of Kaipad and Pokkali lands were carried out. In the tables below we provide the details of the
surveyed Kaipad and Pokkali lands.

Table 3: Surveyed Kaipad lands in Kannur District

SI No. Location(Grama panchayat / Area (Ha)
Municipality/ Corporation)
1 Mundari 20
2 Kolachery 20
3 Pattuvam 20
4 Cherukunnu 30
5 Chirakkal 202
6 Chelora 35
7 Ezhome 65
8 Dharmadom 15
9 Eranholi 20
10 Pinarayi 20
11 Narath 10
12 Ramanthali 5
TOTAL 462

Table 4: Surveyed Pokkali lands

Kochi Taluk
Sl. | Location(Grama panchayat / Area (Ha)
No. | Municipality/ Corporation)
1 | Nayarambalam 31.00
2 | Narakkal 14.00

4 (Crooks, S. et al. 2011)
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3 | Elamkunnapuzha 8.00
4 | Kumbalanghi 44.00
5 | Chellanam 26.00
Sub Total 123.00
Kodungallur Taluk
Sl. | Location(Grama panchayat / Area (Ha)
No. | Municipality/ Corporation)
1
Poyya 13.00
2 Mala 5.00
3 Puthenchira 16.00
4 Vellangallur 42.00
5 Kodungallur 24.00
6 S.N.Puram 1.00
Sub Total 101.00
Cherthala Taluk
Sl. | Location(Grama panchayat / Area (Ha)
No. | Municipality/ Corporation)
1
Ezhupunna 38.00
2 Kuthiathode 8.00
3 Kodamthuruth 32.00
4 Thuravoor 29.00
Sub Total 107.00

Once the project begins we will begin the process of site selection at the micro-level through
the use of an extensive list of selection criteria. The official selection criteria developed by the
Department of Fisheries has been provided below for reference:
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Figure 8: Selection criteria for Pokkali and Kaipad lands for project activity

Agency For Development of Aquaculture ,Kerala(ADAK)

Paddy/shrimp culture project-Grading chart
1. Culture ficlds proposed by the group

Maximum Mark
Mark obtained
by group
2. Owned by Group 0
b. Leased by Group 5
a. Suitable for paddy/shrimp culture 10
b. Can he made suitable for paddy/
Shrimp culture )
a. Operational throughout the year 10
b. Operational in one season only 5
2. SC representation in the group
a.  Above 50% 10
b.  Between 25-50% 8
¢ upto25% 7
d. No representative 6
3. Residing place of Group members
a. Near to the culwre field 10
b. Around one km 8
¢. Outside 1 km 5
Total Marks 50
Place Name of grading committee members
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1.4 Pokkali/Kaipad wetlands and sea level rise

Since the mid-19th century, sea level has been rising, primarily as a result of human-induced
climate change. During the 20th century, sea level rose about 15-20 centimetres (roughly 1.5
to 2.0 mm/year), with the rate at the end of the century greater than over the early part of the
century. Satellite measurements taken over the past decade, however, indicate that the rate of
increase has jumped to about 3.1 mm/year, which is significantly higher than the average rate
for the 20th century. Projections suggest that the rate of sea level rise is likely to increase during
the 21 century.

Figure 9: Sea-Level Rise Trend
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Source: wildwildweather.com

According to the IPCC, even the best-case scenarios indicate that a rising sea level
would have a wide range of impacts on coastal environments and infrastructure. Effects
are likely to include coastal erosion, wetland and coastal plain flooding, salinization of
aquifers and soils, and a loss of habitats for fish, birds, and other wildlife and
plants. The Environmental Protection Agency estimates that 26,000 square kilometres
of land would be lost should sea level rise by 0.66 meters, while the IPCC notes that as
much as 33% of coastal land and wetland habitats are likely to be lost in the next
hundred years if the level of the ocean continues to rise at its present rate. Even more
land would be lost if the increase is significantly greater. And this is quite possible in
Kerala where there is shift or increase in extent of wetlands like Pokkali and Kaipad
with increase in salinization, the adaptive measure for these wetlands would be farming
of saline tolerant tall paddy varieties and farming of euryhaline species of fish and
shrimps.®

5 Sea-level rise and projections for Kerala, Dept. of Environment, details in Page number 29 and 30 (SAPCC
Kerala, 2014).


http://wildwildweather.com/forecastblog/2008/09/
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1.5 Climate change and wetlands

There is overwhelming consensus amongst climate scientists that the Earth’s warming in recent
decades has been caused primarily by human activities that have increased the amount of
greenhouse gases (GHGS) in the atmosphere. To mitigate the most serious impacts of climate
change a range of different strategies to lower GHG concentrations in the atmosphere are
required. One approach is to reduce the emissions from human activity and another one is to
prevent or reduce emissions from natural sources. Vast amount of organic carbon is retained in
water bodies and sediments. Healthy coastal wetlands store vast amounts of organic carbon in
sediments and biomass. This carbon is released as CO- into the atmosphere when ecosystems
are damaged or lost. Ongoing coastal ecosystem conversion and degradation, in many places
exceeding the rates of ecosystem loss on land, lead to continuous and significant emissions.
Working with nature to reduce GHG emissions and to enhance carbon sequestration—or
ecosystem based mitigation—is not a new concept. The United Nation Framework Convention
on Climate Change (UNFCCC) as well as the Kyoto Protocol make clear reference to reducing
emissions by sources and removals by sinks in natural systems. Coastal wetlands and marine
ecosystems sequester carbon within standing biomass, but even more within soils. In many
cases these peat-like soils have been continuously building for over 5,000 years, or longer.5
Wetlands in saline environments have the added advantage of emitting negligible
quantities of methane, a powerful greenhouse gas, 25 times potent than CO2’ whereas
methane production in freshwater systems partially or wholly negate short-term carbon
sequestration benefits. However, over multi-century time scales all coastal wetlands are net
GHG sinks. The formation of methane occurs in low salinity or non-saline environments and
requires strictly anaerobic conditions. Methane production is generally intense in brackish and
freshwater tidal flats and marshes because of the high organic matter content of the soils at
anoxic depths. Methane production decreases by two orders of magnitude, to negligible levels,
as salinity increases to roughly % that of seawater because of the impact of sulphate on
biogeochemical processes.®

1.6 Carbon sequestration by Coastal wetlands and near-shore marine ecosystems

Coastal wetlands consist of a mosaic of habitat types that include mudflats, salt marshes,
brackish marshes, mangroves, freshwater tidal wetlands, and high intertidal forested and scrub
wetlands, and coastal peat lands. All coastal wetlands are long term net sinks for atmospheric

6 Crooks, Stephen; Herr, Dorothee; Tamelander, Jerker; Laffoley, Dan and Vandever, Justin,” Mitigating Climate
Change through Restoration and Management of Coastal Wetlands and Near-shore Marine Ecosystems
Challenges and Opportunities” March 2011

7 Crooks, Stephen; Herr, Dorothee; Tamelander, Jerker; Laffoley, Dan and Vandever, Justin,” Mitigating Climate
Change through Restoration and Management of Coastal Wetlands and Near-shore Marine Ecosystems
Challenges and Opportunities” March 2011

8 Crooks, Stephen; Herr, Dorothee; Tamelander, Jerker; Laffoley, Dan and Vandever, Justin,” Mitigating Climate
Change through Restoration and Management of Coastal Wetlands and Near-shore Marine Ecosystems
Challenges and Opportunities” March 2011



21

COs. through production of standing biomass and burial of primarily root and rhizome organic
matter in sediment. The amount of carbon stored can be variable depending upon wetland type
and landscape setting. Where present, vegetation sequester carbon within soils in a manner
very similar to intertidal wetlands, producing deposits of organic rich sediments. Occupying
only 2% of seabed area, vegetated wetlands represent 50% of carbon transfer from oceans to
sediments.® This carbon can remain stored for millennia. Drainage of coastal peat lands,
forested tidal wetlands, tidal freshwater wetlands, salt marsh and mangroves emits large
amounts of CO; directly to the atmosphere, and also leads to decreased carbon sequestration.
Improved management of our wetland system would slow or reverse current loss of carbon
sequestration capacity. Sustainable management of coastal wetlands and near-shore marine
ecosystems also offer a wide range of co-benefits, including shoreline protection, nutrient
cycling, water quality maintenance, flood control, habitat for birds, other wildlife and
harvestable resources such as fish. Together, these increase the resilience of coupled ecological
and social systems to the impacts of climate change. The coastal wetlands of Kerala, occupying
13%1° of the total geographical area of the state plays important roles in ecology, economy and
social well-being of the people. The brackish water tidal mudflats in addition to the carbon
sequestration process over the many thousands of years also offer an opportunity for agriculture
and aquaculture production for the last two thousand years. The integrated farming system of
Pokkali and Kaipad where saline tolerant paddy is cultivated along with integration of fishery
offers an opportunity of climate resilient farming practice in the event of the change in climate
scenario particularly in the recent decades.

9 Crooks, Stephen; Herr, Dorothee; Tamelander, Jerker; Laffoley, Dan and Vandever, Justin,” Mitigating Climate
Change through Restoration and Management of Coastal Wetlands and Near-shore Marine Ecosystems
Challenges and Opportunities” March 2011

And

Duarte, C.M., Middelburg, J.J., Caraco, N., “Major Role of Marine Vegetation on the Oceanic Carbon Cycle.
Biogeosciences” 2:1-8.

10 National Wetland Atlas, Kerala (Ministry of Environment and Forest, Govt. of India) (2010)
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PART II: Brackish water paddy farming systems of Kerala

2.1 Pokkali farming

The term Pokkali refers to a salt tolerant rice cultivar grown in the coastal saline soils of Kerala.
The areas of Pokkali cultivation are famous as Pokkali land and the rice produced in this tract
is famous as Pokkali rice. Many value added products are produced from Pokkali rice

Majority of Pokkali lands lie between Vembanad Lake and the Arabian Sea and are distributed
in 33 Panchayats, two municipalities and one city corporation area in the districts of
Ernakulum, Thrissur and Alappuzha. The fields are submerged with saline water during most
of the periods and tidal amplitude has direct impact on the salinity and water level in the field.
As distinct from the saline soils elsewhere in India, the origin, genesis and development of
these soils are under peculiar climatic and environmental conditions. Soil is stiff impervious
clay, rich in organic matter, bluish black in colour and is more than 1 m deep. The soil is hard
and it creates deep fissures when dry and sticky when wet. With regard to the nutrient status,
the soil is highly fertile with respect to major nutrients

During summer months, due to ingression of salt water from the sea, the soil becomes saline.
However, when the salinity is washed off in heavy monsoon rains, the inherent acidity of the
soil regenerates. The soil is highly acidic, the pH being 3.0-4.5. Water soluble salts like
sulphates and chlorides of Na and Mg are present in high proportion. In dry conditions, white
encrustations of aluminium hydroxide develop on the soil surface. With the onset of monsoon,
the salinity of the soil gradually decreases and the water becomes fresh and fit for cultivation
of paddy. A special system of farming viz. Pokkali rice cultivation has been evolved through
ages by the farmers of the area for the maximum utilization of available resources without
affecting the ecosystem. After the paddy cultivation, the fields are used for prawn/fish
cultivation. In more than 90 percent of single cropped lands, rice cultivation is done during the
low saline phase from May-June to September —October. Different stages of Pokkali/ Kaipad
cultivation are shown below.
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Figure 10: Different stages of Pokkali/Kaipad fields

View in March/April at low

Fields after harvest with leftover stubble Nov/Dec- emergence of post-harvest vegetation
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2.2 Pokkali Varieties and their importance

Pokkali system mainly depends on traditional Pokkali cultivars and high yielding varieties
derived from these cultivars. Choottupokkali, Cheruviruppu, Kuruka, Anakodan, Eravapandy,
Bali, Orkayama, Orpandi and Pokkali are the traditional cultivars prevalent in this tract.
Improved varieties developed from the Rice research Station. Vyttila (VTL-1to VTL-8) Kerala
Agricultural University, are now popular mainly with respect to high yield. Pokkali land races
are world famous for their salinity tolerance gene SalTol QTL and are in wide use in the
international rice improvement programmes for salinity tolerance. They are also tolerant to soil
acidity and submergence, which make them suitable for adaptive agriculture in the event of
increasing salinity and submergence.

In a recent study conducted at the Rice Research Station, Vyttila, to explore the medicinal
values of Pokkali rice, it is proved that the Pokkali varieties are very rich in antioxidants like
oryzanol, tocopherol and tocotrienol. These contents are even higher than that of the medicinal
rice njavara. The taste of Pokkali rice is well known particularly rice flour, rice bran, rice flakes
and many breakfast items made out of it. The local people of this tract relish the kanji made
out of Pokkali rice. The Pokkali rice is rich in amylase content and hence it can be popularized
as rice which is good for diabetic patients.

2.3 Kaipad Rice cultivation

Kaipad system of rice cultivation is an integrated organic farming in which rice cultivation and
aquaculture go together in brackish water marshes. Rice faming in Kaipad is carried out in a
peculiar way in a low to medium saline phase of production cycle during June to October. No-
chemicals /organic fertilizers are used in rice farming. Soils of Kaipad have always been
naturally fertile. Possible reasons for high fertility of Kaipad areas include organic matter
coming along with river water which is from forest waste of mountains, remnants of sea
creatures and excretion of migratory birds. Tidal flows make field highly fertile through a
symbiotic relationship between rice crop and prawn, shrimp, fish etc. Rice crop draws nutrients
from the excrement and other remnants of sea creatures. On Harvest of paddy only the seed
part (panicle) is taken as harvest leaving the rest of rice plant to decay in increasing saline
water. This decomposing increases fertility of soil and forms food of shrimp and fish in
following culture. Another reason for fertility is of high degrading capacity of marine fungi
seen in Kaipad.

Rice varieties at Kaipad lands are salt resistant and non-lodging growing to a height of 154 cm
on an average. Most common varieties cultivated are Kuthir, Orkayama. Other local varieties
which are cultivated at certain pockets of Kannur and Kozhikode districts and need a revival
is Chovverian, Kandarkutty, Bali, Kuttoosan, Orpandi and Orthadiyan.

Kaipad varieties are high yielding with an average yield of 3000Kg/Hectares. Harvesting is
done by second week of October. Though all are sown at the same period Kaipad variety differs
in their time of harvest. Kuthir variety can be harvested by end of October while Orhkyma is
ripe enough to be harvested only by second week of November. Since the rice plant is 5-6 feet
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long and cannot be carried for long distance only the seed part is taken as harvest leaving the
rest of rice plant to decay in increasing saline water.

Kaipad Paddy absorbs large quantities of Carbon acting as a carbon sink. Kaipad and all
wetlands avoid carbon emission and is a promising option for climate change mitigation.

2.4 Traditional Shrimp Filtration

Traditional prawn filtration known as chemeenkettu is an age old practice in Kerala .The
farming is undertaken in the low lying paddy fields close to the estuaries and lower reaches of
rivers. This type of farming is mostly confined in Ernakulum, Thrissur, and Alappuzha Districts
in Central Kerala and in some parts of North Kerala.

The preparation for prawn filtration starts soon after the harvest of paddy. By this time the rainy
season is over and the salinity of water reaches a level conducive for large scale ingression of
post larvae and juveniles of shrimp in the coastal inlets and adjoining rice fields. November-
April is the normal period of this filtration. As part of the preparation bunds are strengthened
and sluices installed for the exchange of tidal water. In order to facilitate free exchange of water
channels are provided along the periphery and centre of the paddy field.

Once the preliminary preparation is over the field is ready for trapping and holding of the
shrimp/fish seed. The water is allowed to enter the fields during high tide with great force
which carry sizable quantity of shrimp/fish seed. As the force of the incoming tide water
decrease, the sluice is closed with shutter plank. With the onset of low tide, water is let out
through the sluice fitted with screens to prevent the escape of entered animals and to facilitate
entry of water during the next high tide. Once the level of water inside the field has reached a
minimum, the sluice is closed with shutter. During the next high tide water is allowed to get in
again and the process is repeated for 2-3 months. After this period harvesting of shrimp is
carried out during the low tide, using a conical filtration net fitted in the sluice. Water is allowed
to pass thorough the net with force during the low tide. The shrimp carried along the water
current are collected in the cod end of the filtration net. This type of harvesting is carried out
towards the end of the season for about 8 days in a fortnight in the spring tide phase, just before
and after the full and new moon. The final harvesting is done by draining the field and resorting
to cast netting and even hand pricking.

Figure 11: Traditional sluice gates




26

Figure 12: Bag net in operation

Figure 13: Harvested shrimp

2.5 Women in Pokkali/Kaipad farming

The total Pokkali lands were originally estimated to be 25,000 hectares. Large areas are
converted for coconut cultivation and other purposes. The present area is estimated to be 9,000
hectares. Year by year the area under Pokkali cultivation is declining. The present area under
regular cultivation is 2,000 hectares. In another 5,000 hectares paddy cultivation is done
occasionally i.e., only when the climatic conditions are favourable.

Kaipad and Pokkali is a traditional indigenous method of cultivation and have a great role in
maintaining the eco-system of the region. The raising of fish in paddy fields either together
with rice or after the harvesting of paddy is an age-old system. The system of fish culture varies
depending on the ecological settings of the rice fields. However it is carried out on a significant
scale in the coastal wetlands than on the upland rice fields.

The practice of taking a paddy crop followed by prawn filtration practice provides labour and
regular income to the farmers all around the year. The number of farmers involved in regular
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Pokkali cultivation is estimated to be 11,605, The total labour involved for Pokkali farming
in 207 man days per hectare- 84 men and 123 women. Labour requirement of seasonal Pokkali
fields for Chemeenkettu is estimated at 246 per hectare-181 man and 65 women. Pokkali work
is generally hard because all the work has to be done in muddy water and without needed
expertise it is impossible to do the work. On the traditional front of rice — fish cultivation, due
to decline in extent of farming, the labour days of women and their income is systematically
getting reduced.

The maximum number of work days for an expert female worker can be calculated as 30 days.
In reality an expert female worker can expect 15-20 days of work in one season under the best
possible environment. During the seasonal Chemeenkettu, i.e. from December to April, prawn
peeling and hand picking of fish are the main source of income for women. During the five
months of prawn harvest women get prawns for around 60/70 days. Every month there will be
two thakkams (prawn availability period; one thakkam is seven days.). During this time one
woman may get around 5 kilos of prawns for peeling. The rate of peeling is X 4/kg for high
quality and 2 8 for thelly*2. After Kettukalakkal (final harvest) on April 14, traditional practice
of rice/ fish farming the maximum workdays of a female worker can be calculated something
like 30 days during Pokkali, 70 days during chemeenkettu and 45 days after kettukalakkal. That
is, a total of 145 days per annum. From the available 123 man days /hectares for women, an
individual woman is getting hardly 30 days of work due to the large number of women
labourers available and the consistent decline in the area of Pokkali cultivation.

Conversion of Pokkali and Kaipad fields can ultimately result in displacement of female
labourers who are traditionally farm hands. On the traditional front of rice-fish cultivation the
labour days of women and their income is systematically getting reduced. There is
displacement. Low wage are forcing women folk to move on to other jobs. Concentration of
shrimp peeling sheds is providing job opportunity to these displaced women agricultural
labourers. Shrimp peeling sheds are capable of providing 150-200 days of employment to these
women. Due to the absence of export oriented peeling sheds the displaced women are not
easily absorbed. The age factor along with the geographical structure and lack of transportation
facility in the coastal Panchayat prevents the women from finding out job opportunities
elsewhere. Moreover our social structure prevents women from migrating.

11 shyna, P.A. and Joseph, Sheela,” A Micro Analysis of Problems of Displaced Women Agricultural labourers
with Special Emphasis to the Pokkali fields of Vypinkara”

12 shyna, P.A. and Joseph, Sheela,” A Micro Analysis of Problems of Displaced Women Agricultural labourers
with Special Emphasis to the Pokkali fields of Vypinkara”

13 purushan, K.S. 2004
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Figure 14: Women in Pokkali/Kaipad farming

Sowing of sprouted seed

Transplantation of seedlings

Sorting of shrimps/fish

Collection of shrimps by therakkal

Revival of Pokkali/ Kaipad farming would provide more employment opportunities to the local
community especially women folk. Traditionally, in paddy farming, most of the activities like
preparation of seed for sowing, sowing of sprouted seed, harvesting, winnowing and other post-
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harvest processing are mostly done by women. In traditional shrimp filtration, the sorting of
shrimps, its packing is mostly done by women. In addition, collection of shrimps in traditional
ways like thappal (hand-picking of shrimps), and therakkal (aggregation and collection of
shrimp in shallow waters) are common in Pokkali/ Kaipad wetlands which also give additional
income to women. Fodder from Pokkali/ Kaipad wetlands support cattle rearing of nearby
areas, which also provides additional income mainly to women.
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PART I11- The Proposal

3.1 Introduction

The proposal is to revive 300 hectares of Pokkali wetlands (100 hectares each in Thrissur,
Ernakulum and Alappuzha districts) and 300 hectares of Kaipad wetlands in Kannur
districts. For this extensive earthen bunds have to be constructed along the margin of the
rivers/backwaters (marginal bunds) and along the periphery of each paddy polders
(padasekarams). An adequate number of sluice gates have to be provided to regulate water
level and to facilitate fish/shrimp harvest. Suitable species of mangroves will be planted
along the periphery of the marginal bunds to protect the bunds from damage due to heavy
monsoon fall, waves, increase in water level and tidal surges. Though 5 hectares is proposed
as an individual unit to be taken up by each beneficiary group, many such units can be
clustered in a common wetland, farming activity taken by all beneficiaries groups together.
The developmental/farming cost for each unit on an average comes to 20.815 lakhs. It is
expected that the revival of Pokkali/Kaipad farming would result in considerable increase
in production of paddy and fish from these wetlands, giving more employment
opportunities to local people, especially rural women.180 number of man-days of work will
be generated from each hectare of these wetland so that revival of 600 hectares of wetlands
would generate.1, 21,680 man days employment in an year, of which 43,200 number would
be for women. 2.5 tonnes of paddy and 0.75 tonn of fish/shrimp are expected to be produced
from each hectare of wetland, so that a total of 1500 tonnes of paddy and 450 tonnes of fish
can be produced in a year from 600 hectares of such wetlands. Total revenue generated
from paddy fish production from 600 hectares would be to the tune of 23.25 crores/year.

3.2 Project Objectives
The main objectives of the proposal are

» To provide the main infrastructure facility of strong outer bunds for wetlands and with
sufficient height to withstand the rise in sea level, flood and sudden tidal surges due to
climate change.

» To promote adaptive farming practices by using tall varieties of salt tolerant paddy and
integrating fishery with euryhaline fish/shrimp species in the event of rising water level
and salinity in coastal wetlands in the event of climate change.

» To enhance overall productivity of the wetland eco-system culture and pisci culture.

» To sustain paddy cultivation and reduce cost of production.

» To increase per capital income of farmers and labourers and to generate more
employment opportunities in rural areas.

» To increase foreign exchange earnings through increased exports of shrimp.

» To maximize the inland fish production through sustainable aquaculture.

» To ensure ecosystem service provided by these wetlands in the event of global climate
change.
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3.3 Project Components and Financing

Table 5: Project components and financing

No. | Project Expected Expected Outcomes Amount
Components Concrete (crores’)
Outputs
1. Bund/ Construction of a | Retain water level to support 15.7136
embankment strong earthen paddy and fish farming by
formation with | bund preventing un necessary influx of
sluice gates at water and to prevent the escape of
required Construction of farmed animals and spread of
intervals sluice gates at disease
and to provide | regular intervals
other facilities | in order to Regulate water level in paddy
to operate the | regulate water polders, facilitate water exchange,
farms level and fish harvest and to check entry of
to facilitate fish high saline water to potable water
harvest and water | sources.
management
2 Shrimp Production of Generation of additional 4.8109
Farming shrimp twice ina | livelihood options for local
(summer crop) | year increasing farmers
earnings for local
farmers Reclamation of land threatened by
sea level rise
Reduce displacement of labourers
from nearby areas
3 Rice and Simultaneous Generation of additional 4.4536
Shrimp cultivation of rice | livelihood options for local
Farming and shrimp / fish | farmers
during one season | Reclamation of land threatened by
(monsoon season) | sea level rise
in low lying Reduce displacement of labourers
wetlands where from nearby areas
there was
previously no
cultivation
4 Capacity 0.0992
Building for
Farmers
5 Survey 0.30
Expenses,
Verification,
Extension &
Awareness
Creation &
documentation
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No. | Project
Components

Expected
Concrete
Outputs

Expected Outcomes

Amount
(crores’)

6 Mid Term and
Final Review

0.50

7 Contingency

2.5877

8 Project
Managerial
expense

to executing
entity

4.2697

9 Fee for Project
implementation
Entity

0.9962

Total Project
Cost

33.7309

3.4 Projected Calendar

The farming calendars for Pokkali and Kaipad farming has been provided below:

Figure 15: Pokkali Farming Calendar
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°

Activity

May

June

July

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

Soil Preparation for Paddy Cultivation

Paddy Sowing

Paddy culture

Harvestof Paddy

Preparation for Shrimp/ fish Farming

Shrimp/fish Farming

~N|lolals|lw|N|R |2

Shrimp/ Fish Harvest

Shrimp/Fish Crop

Paddy Crop

Figure 16: Kaipad Farming Calendar
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Land Preparation for Paddy Cultivation

Release of fish/ shrimp seeds after planting of paddy

Apr

May | June

July

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Paddy Farming (1st crop)

Shrimp Farming (1st crop)

Pond Preparation for shrimp/ fish farming (2nd crop)
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Shrimp/ fish Farming

Shrimp Crop

-Combined activities for shrimp and paddy

Paddy Crop




33

3.5 Awareness/capacity building

Before beneficiary selection is carried out, awareness programmes would need to be conducted
in potential areas of Pokkali/kaipad wetlands so that beneficiaries would be motivated to taken
up farming activities. Thereafter process of beneficiary selection would be started with the help
of LSG’s. Selected beneficiaries would be imparted training in all aspects of integrated paddy-
shrimp farming practices. Survey of all Pokkali and Kaipad lands would also be done during
the first year of the project.

3.6 Project Justification
3.6.1 Component-wise details and justification of the project components

(i) Bund/Embankment formation

Baseline Scenario-

The bunds that currently exist were built decades earlier and are in a state of disrepair. In many
area bunds are almost non-existent. In the absence of paddy farming and shrimp filtration, the
annual maintenance work of bunds and sluices are not done. Due to this, more salt water from
the sea routinely enters into adjoining the Kaipad/Pokkali lands and seeps into adjoining fresh
water areas. The sea water intrusion is also causing coastal erosion and large tracts of Pokkali
or Kaipad area are being left fallow due to increased flow of tidal water into these areas in the
absence of proper bunds and sluices.

Figure 17: A view of Kaipad fields with weak bunds

Adaptation Activities-

The Kaipad/Pokkali wetlands, which have remained fallow for the last 5-50 years, are
envisaged to be brought back to farming in the present project. Construction of earthen bunds
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on the margin of rivers/backwater (marginal bunds) and peripheral bunds (on the periphery of
padasekarams) form an important activity in the project for proper regulation of water level to
support both paddy farming and fish farming. For this, damaged bunds will be rebuilt. New
bunds will be formed in areas where there is no bund at present. Near the riverside, bunds will
be raised and strengthened to prevent overflow and flooding. Sluice gates with shutters will be
provided to regulate water flow into the Kaipad or Pokkali farms in appropriate places. Outer
margin of the bunds along the riverside would be planted with suitable species of mangroves
or its associates so as to provide protection to these bunds. Channels which gradually slope
towards the sluice gate will be provided along the inner margin of the peripheral bunds while
excavating soil for bund formation. Shrimp can retreat to these channels when the water level
is low. A nylon / velon mesh screen will be fixed on the sluice to prevent the escape of shrimp
to the back waters/ river. Adequate height has to be provided to the bunds and sluices to meet
the uneven rise in water level due to flooding/tidal surges. In appropriate places where more
than one unit will be clustered together with a common embankment and sluice gate. This will
help to reduce the capital cost and enhance the profitability of the project. In the case of such
clustering, the units will be brought in to a single umbrella organization.

Figure 18:Bund Formation in Pokkali & Kaipad fields

Contribution to climate resilience-
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The earthen bunds and sluice gates will prevent and regulate the seepage of saline water into
the land adjoining the Pokkali/Kaipad land. This will improve the quality of the fresh water
sources as well as reduce coastal erosion. The planting of mangrove trees will further reduce
erosion, improve soil quality and enhance biodiversity.

Mangroves for bund protection

Mangroves extensively grow on intertidal mud flats. They protect the shore area from erosion
besides increasing biodiversity of the wetlands. It also acts as a safe place for many aquatic
fauna, serving as nursery ground for many fish, shrimp, and crabs. It generally increases the
fish wealth of the wetlands. Its role in protection of wetlands and adjoining lands in storms and
sudden sea surges are evident in the tsunami related incidents. They act as protective cover for
the wetlands in many areas. Mangroves ridge formation is an adaptation from sudden waves
and tidal surges. If suitable species of mangroves and mangrove associates are planted along
the outer periphery of the marginal bunds, it would provide adequate protection to these bund
from vagaries of monsoon rainfall, storms, waves and tidal surges, so that cost for annual
maintenance of the bunds would be very much reduced. Species suitable for planting along the
periphery of the marginal bunds are Rhizophora mucronata, Rhizophora apiculate, Avicennia
officianalis and Avicennia marina.

Figure 20: Mangrove ridge along Kuppam river in Kannur district, Kerala

P

Species suitable for planting along the peripheral bunds are smaller species like Aegiceras
corniculatum, Kandelia candel, Bruguiera sp. etc. and many mangrove associates. Root
systems of mangroves are very effective at binding of soil. Many of the mangroves and
mangrove associates have varied economic use to local people including medicinal use. Leaves
of Avicennia caseolaris and Avicennia marina are used as cattle/goat feed, rich in protein
content. Many of the plant species which are considered as mangrove associates are also useful
for preventing erosion and bund protection. Species like Cyperus, Fimbristylis, Cynodon, etc.
can also be planted along the periphery of the bunds.
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Figure 21: Mangrove species useful for coastal protection
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Figure 22: Root system of mangroves
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(i) Rice farming

Baseline Scenario-

Currently the Kaipad/Pokkali land has been lying fallow for many years and are in threat of
reclamation for other plantation like coconut or are used for other purpose with no ecologic
benefits and no economic benefits are derived to local population. Due to lack of proper bunds,
over flow high saline water in certain periods of the year, make rice farming impossible.

Adaptation Activities-

Kaipad/Pokkali farming practice is unique. In this, no fertilizer or insecticides are applied. The
soil is acidic and saline. Initial application of lime and dolomite improves the soil condition.
The land is sun dried for about six weeks during April- May. The sun drying improves the
fertility of the soil. Rice seeds are sown on mounds. For this, mounds are prepared by scoops
of soil. Mount preparation is completed before the onset of monsoon. A few showers of
monsoon wash away the excess salinity and acidity on these mounts creating a favourable
condition for seeds to sprout. Seeds which are about to sprout or just sprouted (by soaking in
water for a day and kept in shade for another day) are sown on the mounds.
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Figure 23: Pokkali/Kaipad paddy varieties can withstand vagaries of climate change

The seedlings will be ready for scattering by July. For this the seedlings on mounds will be
scooped with hoe and scattered throughout the field. In Kaipad/Pokkali farming transplantation
as practiced in modern rice farming is not done. There is no purposeful removal of weeds in
this farming system.

The paddy is ready for harvest by October and harvesting in all fields can be completed by the
end of October. Mechanization for harvest is not feasible in knee deep mud of Kaipad/Pokkali
lands.

Contribution to climate resilience-

Rice farming on the Kaipad land will be done in an organic manner minimizing the
environmental impact of farming. The farming activities will also help in the reclamation of
land and will reduce coastal erosion. The farming activities will also improve local soil quality.
This project envisages the use of saline resilient paddy varieties which will be able to adapt to
the saline content in the Pokkali/ Kaipad soil. During the monsoon season, the salinity levels
falls enough to allow rice farming using saline resilient varieties. This activity will generate
livelihoods and improve the disposable incomes of local farmers. No inorganic fertilizer or
pesticides are used for the farming operation. Use of saline tolerant traditional rice varieties
offer an opportunity in future for adaptive farming of paddy in saline affected areas due
to inundation of coastal wetlands and salinisation of the adjoining wetlands due to sea-
level rise. Gene pool of this paddy has already been utilised by agriculture scientists for
development of high yielding varieties of paddy for farming in saline areas as an adaptive

agricultural practice.
Figure 24: Development of HYV of Kaipad paddy by KAU
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(iii) Seasonal filtration (shrimp culture after the harvest of paddy)

For seasonal filtration the channels in Kaipad/Pokkali lands are cleared and bunds and sluices
repaired in the month of November. Application of lime to a low level is recommended during
this period. Tidal water is allowed to enter the field which brings in the seeds of fin fish and
shell fish. The flooded condition during December — February period is ideal for growth of
fishes. Supplementary stocking of Penaeus monodon /Penaeus indicus will be done in the
month of November to January. Water level and water exchange in Kaipad will, be regulated
through sluices. Peak harvest season is from March to the middle of April when tidal level
starts receding.

In Pokkali fields also bunds will be heightened and strengthened to control the over flow and
to facilitate to water control and water quality management. The sluice gates are fixed with
screens to prevent escape of animals and facilitate trapping of stocked animals. Supplementary
stocking is done with Penaeus monodon seeds. Supplementary feeding will be done. The
shrimp is grown for 3-4months and harvested in Thakkams in March-April months.

Contribution to climatic resilience-

Shrimp farming on the Kaipad/Pokkali land will be done in an organic manner minimizing the
environmental impact of farming. The farming activities will also help in the reclamation of
land and will reduce coastal erosion. The farming activities will also improve local soil quality.
The rice cum shrimp farming will have symbiotic benefits. The increase in salinity of water is
not deterrent to shrimp farming as saline water is actually preferred. Use of euryhaline species
of shrimp/fish for farming is an adaptive strategy in the event of climate change and related
increase or decrease in salinity of water. This activity will generate livelihoods and improve
the disposable incomes of local farmers.
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(iv) Shrimp / fish and rice farming
Baseline Scenario-

Currently the Pokkali/Kaipad land has been lying fallow for many years and no economic
benefits are being derived from it. Due to the current condition of the bund and sluice gates it
has become impossible to regulate the flow of water thereby preventing shrimp/paddy culture.
In Pokkali fields only paddy cultivation is possible in monsoon months due to the traditional
right of the fishermen/agricultural labourers to fish in canals of paddy fields in these months.
So paddy cultivation is only proposed in Pokkali fields during monsoon.

Adaptation Activities-
Rice farming and monsoon filtration

Shrimp culture is practiced during cropping period of paddy i.e. during monsoon in Kaipad
lands. The shrimp/fish seed brought into the Kaipad fields are allowed to grow there for a
period and then captured at the sluices using a conical bag net during low tide time. The capture
is done during a few days associated with the full moon and new moon called ‘thakkom’. Since
natural recruitment by tide is less supplementary stocking of seeds is proposed to be
undertaken. Tiger Shrimp (Penaeus monodon) is ideal for stocking during monsoon when
salinity is very low.

For monsoon fishery the channels of Kaipad is cleared and bunds repaired by the month of
May. Seed of shrimp is stocked @ 20,000 per hectare or fish @ 1500 fingerlings per hectare
of WSA (water spread area) in the third week of June in the Nursery and then released
throughout the field when scattering of mounds with paddy seedlings is completed. Shrimp
seed is obtained from hatcheries. Fishes like Mullet, Pearl Spot, Milk Fish (Chanos chanos)
etc. are also stocked @ 1500 per hectare according to the availability of seed. No additional
feeding is required for fish. Harvesting can be started in September and completed immediately
after the harvest of paddy. Milk fish fingerlings are expected to be grown to 400 gm. in 6
months.

3.7 Details on Economic, Social and Environmental benefits of the project

Table 6: Economic, Social and Environmental Benefits of the project
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No. | Components/ Key Benefits (Direct)

Activities Social Economic Environmental

1. Bund /| Improved quality of life | Asthereishighdemand | Bunds will act as a

embankment for local farmers through | for shrimp paddy within | barrier against wave
formation and | higher disposable | Kerala and also there is | action and sudden sea
plantation of | incomes with job | export demand for | surges and prevent
mangrove and | opportunities. shrimp, the project will | coastal erosion.
mangrove be financially
associates. Improved access to fresh | sustainable. It will protect
water as peripheral bunds freshwater sources
will prevent seepage of from seepage of saline
sea water to fresh water water in to it.
sources.
The plantation  of
mangrove trees around
the bund will improve
soil conditions and
protect biodiversity.

2. Rice Farming | Improved quality of life | Given the high local | The project activity
for local farmers through | demand for rice, the | aims to use organic
higher disposable | project activity would | farming practices
incomes improve the disposable | which would eliminate

incomes  of local | the run-off of chemical
Capacity Building farmers and ensure food | fertilizers and
security. pesticides since natural
Protect eco-friendly rice fertilizers would be
farming practice and the used.
indigenous organic type
of rice Protecting local
biodiversity through the
use of local paddy
varieties.

3. Shrimp Improved quality of life | Given the healthy | The project activity

Farming for local farmers through | demand for shrimp | aims to use organic
higher disposable | (both local and | farming practices
incomes international), the | which would eliminate

Capacity Building

Increase job
opportunities to
agricultural labourers and
fishermen

project would improve
the disposable incomes
of local farmers and
will help in improving
export and earning
Foreign exchange

the run-off of chemical
fertilizers and
pesticides since natural

fertilizers would be
used

Improvement of soil
quality  leading to

improved rice yields as
well as fish production
Protecting local
biodiversity through the
use of indigenous fish/
shrimp varieties
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Capacity Building
Increase job
opportunities to
agricultural labourers and
fishermen.

incomes of local
farmers and ensure food
security.

Given the healthy
demand for shrimp
(both local and
international), the

project would improve
the disposable incomes
of local farmers and
will help in improving
export and earning
Foreign exchange

Rice and  shrimp
farming reduce the cost
of production of both
rice and shrimp and
give a dual crop from
the same land at a time

No. | Components/ Key Benefits (Direct)
Activities Social Economic Environmental
4 Rice and | Improved quality of life | Given the high local | The project activity
shrimp for local farmers through | demand for rice, the | aims to use organic
farming higher disposable | project activity would | farming practices
incomes. improve the disposable | which would eliminate

the run-off of chemical
fertilizers and
pesticides since natural

fertilizers would be
used.

Protecting local
biodiversity through the
use of local paddy
varieties
improvement of soil
quality  leading to

improved rice yields as
well as fish production
Protecting local
biodiversity through the
use of indigenous fish/
shrimp varieties

3.8 Sustainability intervention and negative impacts

Since farming is practiced in an organic way (without the use of any inorganic fertilizers and
pesticides), no adverse impact on environment is expected. Planting of mangroves on the outer
boundary of the bunds (on the river side) protects the bunds and creates a favourable condition
for increased biodiversity and for improvement of fishery wealth. Besides, the dead and
decayed mangrove vegetation increases the overall fertility of the wetlands. Bunds with
mangroves along the river side act as a barrier to wave action and sudden sea surges.

Management of wetland like Pokkali/Kaipad offer the following, in addition to other ecosystem
services provided to the local community.

» The straw and stubble retained in the rice field after paddy harvest can be profitably utilized
for fish culture as they provide nutritious decrial supplements for fin fish/prawn.

» Integration of shrimp/fish in rice will not only improve rice yield and fertility status, but also
check the pest and weed problems and avoid the use of pesticides, weedicides and inorganic

fertilizers.

» Rice/shrimp rotational practice will check the present undesirable trend of reclamation of

wetland.
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» Rice shrimp rotational practice round the year check the use of the wet land as space for waste
disposal

» Utilization of rice field for shrimp culture, especially during the flood season will help to reduce
flood effects as it provided large surface area to accommodate flood waters.

» This will provide year round livelihood to the farmers.

Studies conducted by Kerala Agricultural University (KAU) have proved that rice- fish sequential
farming is economically profitable for both small and large padasekarams.

Possible Negative impacts:

» Spread of mangroves inside the paddy field, in the event of fallowing of lands for a few years,
will make it unsuitable for paddy farming in the future;

» Accidental stocking of shrimp seed affected with diseases cause spread of diseases in nearby
water bodies;

» Turbidity of water maybe increased locally while scooping of mud for bund construction, which
may disturb aquatic fauna for a few days.

3.9 Analysis of the cost-effectiveness of the proposed project

(i) A comparison of the chosen options vis-a-vis alternative options has been provided in the
table below:

Table 7: List of proposed activities and benefits
No. | Proposed Baseline Alternatives Benefits of proposed
Activity Activity
1 Earthen bund | Currently  bunds | Permanent bund | Reduced cost of construction. No
formation are repaired | construction using | adverse  ecological  impact.
annually by | reinforced cement | Increased biodiversity
individual farmers | concrete
2 Construction | Currently  sluice | New sluice gates | Reduced cost of construction. No
of traditional | gate are repaired | using reinforced | adverse ecological impact. Easy
wooden annually by | cement concrete for repair. Operational
sluice  gates | individual farmers convenience. Can be translocated
along bunds to suitable locations if needed.
3 Planting Mangroves  are | Use of geo-textiles | Strengthen the bunds from
mangroves currently  rarely | to cover/ protect | breakage so that annual
planted in an | bunds maintenance would be minimal,
effective manner Increase the biodiversity and
productivity of the wetland
Reduced cost
4 Paddy Paddy farming is | Reclamation for | The ecological role of wetland is
farming declining due to | other protected. Ecosystem services

rising salinity and

provided by the wetlands are
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No. | Proposed Baseline Alternatives Benefits of proposed
Activity Activity

paddy and shrimp | agricultural/infrast | ensured. Increase biodiversity
farming does not | ructure facilities and fishery wealth

occur

simultaneously
5 Shrimp / fish | Currently Traditional Supplementary stocking with
farming shrimp/fish filtration selected high value species and
farming is not very other inputs increase the
productive due to production and productivity and
low productivity income so that farmers are

motivated to take up both paddy
and fish farming. Take active
participation in protection of
wetlands as it gives more
economic benefit to the farmers

(i1) The funding allocation for investment activities, capacity building activities and project
management activities has been provided in the table below:

Table 8: Funding allocation break-up

Type of Activity List of Activities Funding Requirement in
(Rs Crores)
Investment Activities » Construction of bunds and 24.9781
sluice gates

» Preparation of Kaipad/Pokkali
land for shrimp and rice
farming

» Purchase of shrimp and rice
seeds for first year

Capacity Building » Capacity building of local 0.09920
Activities farmers to cultivate shrimp

and rice in Kaipad/Pokkali

land

» Capacity building to maintain
bunds and sluice gates

Project Management » Monitoring of the project 4.2697

Activities » Co-ordination between various
stakeholders

» Oversight of operational
activities

» Nodal point for Mid-year
Review and Final Review

3.10 Alignment with the National and State Action Plans and other Policies /
Programmes



45

This project is aligned with both the National Action Plan on Climate Change (NAPCC) as
well as Kerala’s State Action Plan on Climate Change (SAPCC). Under the NAPCC this
activity would fall under the National Mission for Sustainable Agriculture. In SAPCC for
Kerala, in the part of Climate Change Vulnerability Assessment of Kerala, it was mentioned
that arable land along the coast lines are bound to be reduced as an intrusion of saline water.
Coastal erosion, submergence of shorelines could mainly affect agriculture through inundation
of low lying lands. This proposal is to promote an adaptive agriculture and aquaculture practice
in the context of increase in salinity and flooding of coastal wetlands in the event of climate
change, by the use of saline tolerant tall varieties of paddy and euryhaline fish/shrimp species.
Concerns on loss of water spread area due to reclamation of backwaters for the purposes of
agriculture, urbanization, housing, aquaculture, port constriction, etc. brought about a reduction
in the extent of backwaters in Kerala were expressed in the action plan. This proposal, among
other economic, ecological and social benefits would also help in protecting the wetland. In
sector wise key strategies of the SAPCC under Fisheries and Coastal Resource, among other
activities, suggest, Promotion of Sustainable inland fisheries activities, Mangrove
Conservation, Sustainable Livelihood Approach of fishermen Community etc. This proposal
covers these important aspects.

3.11 Component-wise Technical Standards

Table 9: Technical standards

Sl Activity Applicable Application to Project

No Standard

1 Bund CPWD rate The rate for bund formation is as per
formation CPWD rate 2014

2 Shrimp As per GMP of The stocking density is as per CAA
farming CAA guidelines There is no use of antibiotics,

chemicals. Water quality is maintained as
per CAA guidelines.

Guidelines have been issued by Coastal
Aquaculture Authority of India, Under
Coastal Aquaculture Authority Act, 2005
for shrimp farming.
(http://caa.gov.in/uploaded/doc/Guidelines-
Englishnew.pdf). Maximum stocking
density allowed for shrimps- Penaeus
monodon and P. indicus is one lakh
numbers per hectare. Registration
certificates issued by CAA, shows the
permitted stocking density of shrimps. In
integraed farming systems low stocking
density is preferrered. In this proposal,
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maximum stocking density suggested for
shrimp is only 40,000 numbers of Post
larvae per hectare. The stocking density
suggested for fish like Chanos chanos
(Milk fish) is only 4000/hectare.

No chemicals of any kind, except lime and
dolomite, are used in Pokkali/kaipad
shrimp farming, which is permitted.

Farmer groups selected for this project
would be registered under CAA, and
guideline issued by CAA would be
followed in aquaculture.

3 Rice farming | As per norms of
Department of

Agriculture

Lime and dolomite are used for paddy
farming, which are used in organic
farming. No other fertilizers or chemicals
of any kind are used in integrated organic
farming system of Pokkali/kaipad

3.12 Duplication Check

Table 10: Duplication Check

1)
district - RKVY — NIRAVU

Government have accorded administrative sanction for the implementation of the
following projects under RKVY 'Niravu Programme' during 2012-13 with a total cost of
%94.5 lakhs and Government share X47.25 lakhs each in North Paravur and Kodungallur

constituency.

a) A pilot project on Fin fish culture in Pokkali fields in North Paravur constituency
in Ernakulum district — Targeted area of 30 ha covered under the scheme 23
farmers are benefited and infrastructural development works done. 2,40,000 nos.

of fish seed stocked.

b) A pilot project on Fin fish culture in Pokkali fields in Kodungallur constituency
in Thrissur district. Targeted area of 30 ha covered under the scheme. 18 farmers
are benefited and infrastructural development works done. 2,40,000 nos. of fish
seed stocked. The amount was fully utilized and Utilisation Certificate was

A Pilot project on Fin fish culture in Pokkali fields of Ernakulum and Thrissur

submitted on 14-8-2013 & 24-9-2013.

By utilizing the amount fish culture in Pokkali field was carried out in 98.63 ha

area, 123.85 ton fish was produced and 72 nos. of farmers were benefited.
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Upgradation of traditional filtration fields for increasing shrimp production

As per G.O(Rt) N0.1425/09/AD dated 14-8-2009 Administrative sanction was
accorded for this project at a total cost of Rs.57.60 lakh. The target was to develop the
infrastructure in 100 ha and Development of Aquaculture in 135 ha. The project was
completed and the amount was fully utilized. Utilisation Certificate was submitted on
22-7-2011. By utilizing the amount 490.07 ha area was developed. 549.9 ton shrimp
was produced and 168 farmers were benefited.

Ecofriendly Shrimp culture in Pokkali fields of Alappuzha, Ernakulum and
Thrissur districts 2012-13

As per G.O (Rt) N0.485/12/F&PD dated 11-6-2012 Administrative Sanction was
accorded for this project for a total cost of 100 lakh.

The programme target was to develop 60 ha area during 2012-13 with the budget provision
of 100 lakhs (Government budget 2012-13 under the Head of account 2405-00-101-
71).

An area of 443.31 ha was covered under the scheme. 134.03 lakh nos. of shrimp seeds
were stocked. 34497 kg shrimp harvested. The Utilisation Certificate was submitted

on 27-2-2013 and 30-5-2013.

Ecofriendly Shrimp culture in Pokkali fields of Alappuzha, Ernakulum and
Thrissur districts 2013-14

As per G.O(Rt) N0.833/2013/F&PD dated 7-10-2013 Administrative sanction was
accorded for an amount of 100 lakh. The amount was fully expended and Utilisation
Certificate was submitted on 31-1-2014. By utilizing an amount of *100 lakh, ¥177.13
ha Pokkali fields was developed and stocked with 46.26 lakh P.monodon seeds.
5964m?3 bund constructed. Shrimp production is 630kg/ha.

Promotion of rice cum Shrimp farming in Kaipad lands -2012-13

Administrative sanction as accorded as per G.O(Rt) N0.834/2013/F&PD dated 7-10-2013
for a total cost of X2 crore. The project was implemented in the Kaipad lands of Kannur,
Kasaragod and Kozhikode Districts. About 108.60 ha of 'Kaipad' lands in Kannur,
Kasaragod and Kozhikode district covered under this scheme for rice-shrimp farming by
forming 18 Self-Help Groups (SHGSs) / activity groups during the year 2012-13. The
amount was fully utilized and the Utilisation Certificate was submitted on 31-1-2014 &
23-3-2014.

108 ha area was developed for promotion of rice cum shrimp farming in Kaipad lands.
38677.73 m® bund constructed. 63669 kg shrimp and 2500 kg paddy harvested.

Promotion of rice cum Shrimp farming in Kaipad lands -2013-14
As per G.O(Rt) No0.486/12/F&PD dated 11-6-2012 Administrative sanction was
accorded for this project for a total cost of *200 lakh. About 90 ha of Kaipad lands in
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Kannur, Kasaragod and Kozhikode districts was revised for rice-shrimp farming.
During 2013-14, 93 ha area was developed in Kaipad lands by utilizing an amount of
2200 lakh. 23756m?®bund constructed. 2142 kg shrimp and 28690 kg paddy harvested.

As per G.O(Rt) No0.457/14/F&PD dated 12-6-2014 Administrative sanction was
accorded for the project “Integrated farming of fish/prawn/shrimp in rotation with
paddy in selected districts of Kerala” implemented during the year 2014-15 (200 lakhs).
205 ha area was developed in Pokkali fields. Nursery bund construction was 9277 m®.
Moreover, 92 ha area was developed in Kaipad lands.

Presently there is no sanctioned project for the integrated farming in Kaipad and Pokkali
farming systems

3.13 Learning and knowledge management

Learning and knowledge management for this project will have two distinct hierarchical levels.
The first level will focus on recording and cataloguing all the knowledge that goes into
effectively implementing the project effectively at the farm-level, this will include the types
viable of shrimp, fish and paddy species, the optimum time for harvest, optimum land
preparation techniques and ratios of nutrients to be used, the optimum stocking density, feed
requirements, bund and sluice construction and maintenance techniques, the annual yield etc.
These knowledge components will be recorded by the individual farmers for their individual
plots of land. They will also be responsible for periodically sharing this information with
ADAK so that it can be collated for all four project districts. This information will help create
a repository of key information that can be used by future project Kaipad/Pokkali proponents
to design their own projects.

In the second level, the project implementation agency (ADAK) will maintain thorough records
of expenditure, in-flow and out-flow of cash, inventory of equipment purchased, man-days
used in the construction of bunds and sluice gates and the preparation of the land for shrimp
and paddy cultivation. ADAK will also be responsible for cataloguing the various challenges
and gaps that emerge during the implementation phase and other similar project parameters.
ADAK will also be responsible for preparing an annual report for each project year
communicating the major outcomes and successes of that particular year. The publication will
also contain all challenges faced during implementation and the method by which they were
overcome. ADAK will also keep track of all capacity building activities in terms of
beneficiaries and other benefits and also any future training requirements. All of these project
parameters will be reported to the project implementing entity (NABARD) the frequency of
which will be mutually agreed upon at the start of the project.

3.14 Details on Stakeholder Consultation
In order to carry out the project, we would require the buy-in of local farmers and villagers.
The project area cover many Grama Panchayats. Extensive consultations were carried out with
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the Grama Panchayats at the Project Formulation Stage. The project has received approval from
Grama Panchayats.

Figure 25: Interaction with stakeholders-Kannur district
o e R Ty L

Stake Holders Consultations

ADAK has conducted 6 stake holders consultation meeting for the Project formulation and to
know the acceptance of the project by the farmers.

One was at St.Antony’s Church Hall, Pullut, Kodungallur for farmers of Thrissur District on
6.11.2015. Thirty Five stake holders participated in the meeting and the opinions of the farmers
were obtained through discussions. Many of the farmers accepted the project.



In Ernakulum District ADAK has conducted a stake holders meeting at Ezhava
Maranananthara sahaya sangham hall, Ezhikkara, North Paravur for farmers of Ernakulum
District on 6.11.15. Thirty Two stake holders were participated in the meeting. Opinions of the
farmers were collected.
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In Alappuzha District ADAK has conducted stake holders meeting at Vettakkal, Pattanakkad
Panchayat near Cherthala for farmers of Alappuzha District on 7.11.15. Thirty Six farmers
participated. Opinions of the farmers were collected and almost all the farmers agreed with the
project.



Recommendations of the Stake holders’ consultation meeting held at Thrissur
Ernakulum and Alappuzha District in connection with the formulation of projects for
National Adaptation Fund on Climate change
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1. The Pokkali paddy is produced by human effort only without any mechanisation. And
cost of production is high and this demand high price for the produce. Hence
Government has to ensure better price for Pokkali rice;

2. The stakeholders demanded the formation of Green Army in every Pokkali farming
area to provide enough labourers to support Pokkali paddy farming;

3. Allocation of sufficient fund should be there in the project for construction of strong
bund with enough height to withstand the flood and high tides;

4. Provisions for pumps should be included in the project to dewater and fill the farms for
paddy and shrimp farming;

5. Provisions for solar lights to be provided in the farm sheds in the project;

6. A provision of RCC platform for post-harvest handling of paddy and shrimp in each
field should be included in the project;

7. Deepening of outer canals of Pokkali fields is essential to increase the water flow and
ingress of wild shrimp and fishes;

8. Farm roads for transport and insulated boxes for preservation of shrimp is to be
included,;

9. Timely supply quality seeds is to be ensured;

10. A maximum of 4 months is required for paddy farming. Hence Government may give
permission to do shrimp farming in the rest of the months in a year;

11. Many of the farmers requested to provide provisions for coconut planting instead of
mangrove plantation in newly formed bunds as the mangrove plantation may increase
the concentration of birds, rats and otters in wetlands;

12. Provision for bio-fencing, canoes and heightening of rubble protection in the places
were old rubble protection exists;

13. The farmers of Cherthala in Alappuzha District demanded permission for the rice cum
shrimp farming in the monsoon season in Pokkali fields to compensate the loss in
undertaking paddy farming alone. But presently it is not possible because of the
resistance of local people who fish in canals of the fields during monsoon periods

In Kaipad region in Kannur District 3 stake holders meeting were conducted in
connection with the project formulation. The details of the meeting area as follows
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Stake holder consultation- 1.

Date & Time: 5.11.2015; 3.00 P.M

Site: Kannapuram Grama Panchayat

No. of Participants: 14

Location of people: Localities of Kannapuram, Thaliparambu Municipality
Venue: Keezhara Vayanasala, Kannapuram.

Stake holder consultation- 2.

Date & Time: 6.11.2015 ; 3.00 P.M

Panchayat: Kolachery Grama Panchayat

No. of Participants: 17

Location of people: Localities of Kolachery Grama Panchayat
Venue: Community Hall, Chelerimukku.

Stake holder consultation- 3.

Date & Time: 5.11.2015; 3.00 P.M

Site: Kannur Corporation

No .of Participants: 34

Location of people: Localities of Chelora
Venue: Varamkadavu L.P.School, Kadangode
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Major outcomes of consultation.

There was an overwhelming response from farmers / participants for implementing
Kaipad based Project. Important components and intention of project was explained in
respect of creating awareness among farmers;

A Kaipad farmer emphasized about the rich biodiversity of Kaipad lands and need to
protect this fragile area from pollution and other anthropogenic activity, which is
possible through such projects implemented by Government;

At Consultation site 3, stakeholders where enthusiastic that they carried the meeting to
form groups then and there. Six Units were formed with a total area of 35 Ha that could
be brought under project;

Members of ongoing projects confidently said that integrated Paddy-shrimp farming in
Kaipad lands has helped to revive their otherwise fallow land, improve soil quality (pH,
and soil fertility), and was economically advantageous. They said financial assistance
through subsidy alone as the reason for reviving their fallow Kaipad lands and to
construct Bunds which require a huge sum;

Participants consider this project as eco-friendly and organic farming. No issues of
salinity intrusion was raised in above three consultation;

They opine construction of strong bunds is only preventive measure that could be taken
to protect their crops from sudden flood due to unexpected climatic variations.
Construction of bund and its maintenance is most expensive and limitation in Kaipad
culture system;
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e Farmers emphasized Mechanisation for rice cultivation in Kaipad land as the need of

hour;

e Scarcity of labourers in Kaipad wetlands is another bottleneck in culture activity.

3.15 Justification for funding for Adaptation

The main investment is in bund formation. The bund formation is inevitable to prevent the sea
surge and the over flow of water due to increase in high tide levels because of global warming.
If there are no proper bunds, the area cannot be used for both paddy and shrimp farming. To
overcome the increase in high tide levels an anticipated increase in bund height is given and
this increase the investment expected in bund formation.

Many farms which were operational are now non-operational and come to the state of disrepair.
The farms need to be brought back to the eco-friendly farming of paddy and shrimp. Otherwise
these fields will remain fallow or underutilized and uneconomic. This will be harmful to the
environment stability. Hence the farmers are to be motivated for operating the farms by
providing input assistance for the integrated paddy and shrimp farming.

3.16 Sustainability of project outcomes
Table 11: Sustainability of Project Outcomes

saline water

from locals who
appreciate the

improved access
to potable water

Activity Expected Expected concrete | Sustainability Responsi
outcomes outputs Mechanism ble
party/ies
Constructi | » Regulation of » Construction of | » Capacity building | ADAK
on of water level to strong earthen of local farmers
bund and support paddy bund » There is buy-in
sluice and shrimp/fish | » Construction of from locals who
gates and farming sluice gates at appreciate the
planting regular intervals improved
of in order to check livelihood
mangrove the seepage of opportunities
s/ saline water
mangrove | » Reduce the » Construction of | » Capacity building | ADAK
associates inflow of saline strong earthen of local farmers
water into bund » Improved access
potable water » Construction of to fresh water by
sources inland sluice gates at reducing the
regular intervals seepage of saline
in order to check water
the seepage of » There is buy-in
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Activity Expected Expected concrete | Sustainability Responsi
outcomes outputs Mechanism ble
party/ies
» Strengthening » Planting » Capacity building | ADAK
of bunds made mangroves/man of local farmers
out of clayey groves » Use of locally
soil. associates along viable mangrove
the periphery of associates
the marginal
bunds
» Mangroves
increase
biodiversity and
fertility of the
wetlands
Rice/Shri | » Generation of » Simultaneous » Capacity building | ADAK
mp additional cultivation of of local farmers
Cultivatio livelihood rice and shrimp / | » Generation of
n options for local fish during one income which
farmers season (monsoon will ensure
season) and continued
shrimp activity
cultivation » There is buy-in
during the from locals who
second season in appreciate the
low lying livelihood
wetlands where generation
there was
previously no
cultivation
» Reclamation of | » Protection of the | » Capacity building | ADAK
land threatened land for of local farmers
by sea level rise simultaneous » Generation of
cultivation of income which
rice and shrimp / will ensure
fish during one continued
season (monsoon activity
season) and » Thereis buy-in

shrimp
cultivation
during the

second season in

low lying
wetlands where
there was
previously no
cultivation

from locals who
appreciate the
livelihood
generation
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3.17 Overview of the Environmental and Social impacts and risks identified as being

relevant to the project
Table 12: Environmental and Social Impacts

No. Checklist of environmental No further Potential impacts
and social principles assessment and risks- further
required for assessment and
compliance management
required for
compliance
1. Compliance with the Law N NA
2. Access and Equity N NA
3. Marginalized and N NA
Vulnerable Groups
Human rights NA NA
Gender Equity and NA NA
Women’s empowerment
6. Core Labour Rights N NA
7. Indigenous Peoples NA NA
8. Involuntary Resettlement NA NA
9. Protection of Natural N NA
Habitats
10. Conservation of Biological N NA
Diversity
11. Climate Change N NA
12. Pollution Prevention and N NA
Resource Efficiency
13, Public Health N NA
14, Physical and Cultural NA NA
Heritage
15. Lands and Soil Conservation N NA
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PART IV- Implementation Arrangements

4.1 Arrangements for Project implementation

>
|

ADAK will act as the agency for the implementation of the project.

Extension and Technical Support: Project Assistants possessing professional degree in
Fisheries Science/ Agriculture Science are required to be appointed on contract basis who
are expected to provide extension and technical support to the farmers. In addition to
Project Assistants, two Overseer for engineering survey and other duties will be recruited.
The consolidated monthly pay for Field staff / Project Assistants/Overseer will be 25000/-
per month. This expenditure will be met from the project managerial cost.

Capacity building requirement: Required up- gradation training (in both rice farming and
shrimp farming) will be arranged through ADAK.

Quality assurance system: ADAK will arrange for Quality assurance utilizing the
available facility in ADAK and will depend on KUFOS or CUSAT, CMFRI, CIFT etc. for
the quality assurance of the products and services provided to the beneficiaries and the
public by this project.

Operation and maintenance: It will be done by selected beneficiary group.

Monitoring system: A monitoring committee consisting of the District Fisheries Officer,
Representative of Executive Director ADAK, representative of the beneficiary groups and
Regional Executive ADAK (convenor) will be constituted in each District.

Separate project implementation unit will be constituted at Kannur for Kaipad farming and
at Ernakulum for the three Pokkali Districts for the smooth and effective implementation.

Policy decisions regarding the implementation of the project will be taken by the Governing
Body and Executive Committee of ADAK.

Applications from the eligible farmers will be invited and beneficiaries will be selected on
the basis of the eligibility criteria fixed by ADAK. This will depend on the requirement of
adaptability of the site and willingness of the farmers or groups.

The engineering wing and Extension machinery of ADAK will visit the site and initial
engineering and biological survey will be conducted. The detailed estimate for farm
development will be prepared. The estimate along with the project report with specific
recommendations will be forwarded to banks for loan assistance. The Calendar of Activities
for the project for one year is shown in Annexure-1, and it will be repeated for the
consecutive years.

The beneficiaries themselves will complete the farm development works as per the plan
and estimate approved by ADAK. On completion of work the engineering wing will
conduct the final inspection and assess the work under each component. Accordingly the
eligible grant-in-aid under each component will be calculated and sanctioned. The
components and subsidy availed by the farmers may vary according to the requirement of
the farms and the nature of padasekarams and also based on the number of eligible
applicants.

The farmers will be provided the eligible grant-in-aid as back ended subsidy.

4.2 Description of the measures for financial and project risk management including
environmental and social risk



Table 13: Risk Management Framework
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No. Risk

Rating (High /
Medium / Low)

Mitigation Measure

1. Lack of Market for
shrimp, fish and paddy

Low

Market linking activities to ensure a
ready market for all shrimp, fish and
rice produced.

disease in shrimp
rearing

2. Heavy rainfall leading | Low The bund and sluice gates will be
to damage of bunds and constructed robustly in order to
sluice gates minimize damage, periodic checks
will be carried out to check for
damage.
3. Salinity levels in the Low Soil will be dried thoroughly and
soil prevent rice dolomite will be used to ensure ideal
cultivation pH balance of the soil. Saline
resistant paddy varieties will be used
to further ensure success
4. Price of rice, shrimp Medium The project will ensure the use of
and fish seeds go up paddy seeds from previous harvest to
unexpectedly reduce market dependence and
shrimp seed cost will be monitored
by Govt.
5. Low rainfall during Low In case of low rainfall during
monsoon season monsoon, rice cultivation may no
longer be viable for that season, in its
place additional crop of shrimp/fish
can be cultivated.
6. Lack of buy-in from Low A consultation in the project area has
local community already been conducted in concerned
Grama Panchayats and whole
heartedly accepted project.
7. Occurrence of Viral Medium PCR tested quality assured seeds are

used for the shrimp culture.
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4.3 Monitoring and Evaluation Plan

Organizational Responsibility:

|

A three level monitoring and evaluation system is proposed at the Executing Agency level,
District level and State level

District level committee may include President of the District Panchayat, District Collector,
AGM NABARD, Principal Agricultural Officer, District Fisheries Officer , Regional
Executive, ADAK and Chairperson/Presidents of the LSGD institutions where project is
proposed to be implemented)

State level committee under the chairmanship of Minister/Principal Secretary

Executing Agency Level committee would include the team lead as chairman as well as the
local team leads from the various districts

Monitoring Plan:

>

For bund construction, weekly records will be maintained (at each district) on length of
bund constructed (in metres), unique identifiers for the area in which bund construction has
been carried out (e.g. longitude and latitude details), and total land area protected (in
hectares) through bund construction. The weekly data would be aggregated to arrive at
cumulative total progress against quarterly / annual targets. Weekly data would also include
qualitative information including: nature of activities carried out in the particular week, any
challenges faced, and reasons for delays, if any. After bund construction is completed,
monthly monitoring will be carried out from the second year onwards to check for damage.
For sluice gates construction, weekly records will be maintained on number of sluice gates
constructed in that week as well as the cumulative total for the year. After sluice
construction is completed, monthly monitoring will be conducted from the second year
onwards to check for damage.

For rice/shrimp farming, monthly records will be maintained of crop production (kg), yield
(kg / hectare), use of inputs (fertilizer, seeds, etc.), production of seeds for future plantation,
and income generation. Monthly logs would also include qualitative information on nature
of activities carried out in the particular month, any challenges faced, and reasons for delays
in production, if any.

For mangrove plantation, weekly records will be maintained for number of mangroves
planted. Once plantation is completed, the growth and health of mangrove plantations will
be monitored once in two months (including estimation of total number of mangrove trees
and height of mangrove trees, through sampling study). The need for plantation of more
mangroves would be identified based on this monitoring.

Quality of fresh water: A survey will be carried out to check the level of salinity in fresh
water resources in the inland areas adjacent to the bunds.

Financial outlay will be monitored on a monthly basis. Monthly reports would capture the
expenditure under various heads, and the utilization of funds in the particular month.
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Evaluation Plan:

» The Mid-Term and Final Evaluations will be conducted by third-parties selected after a
competitive bidding process. The parameters that will be evaluated will include efficiency,
effectiveness, relevance, sustainability and impacts of the project. Some of the impacts
which will be assessed during the evaluation will include the livelihood generation for
farmers and the impact of the coastal management initiatives on fresh water resources.

Our detailed plan has been provided in the table below:
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Table 14: Detailed Monitoring and Evaluation Plan
No. Monitoring | Responsible Person Yr.l Yr. 2 Yr. 3 Yr.4 Total Timeframe
and (Rsin
Evaluation Lakhs)
Plan Activity
1 Bund formation | Implementing officer / | Monitor on a Monitor for Monitor for Monitor for | X 6.5 Total 130 days
District Level weekly basis the | damages damages damages Lakhs
monitoring length of bund (26 days) * (26 days) (26 days)
committee/State level | constructed,
monitoring committee | area served,
activities carried
out, challenge
s / delays faced
(52 days)
2 Construction of | Implementing officer/ | Monitor on a Monitor for Monitor for Monitor for | X 6.5 Total 130 days
sluice gates District Level weekly basis the | damages damages damages Lakhs
monitoring number of sluice | (26 days) (26 days) (26 days)
committee/State level | gates
monitoring committee | constructed,
activities carried
out and
challenges faced
(52 days)
3 Planting Implementing officer/ | Weekly Monitoring Monitoring Monitoring %5 Lakhs | Total 100 days
mangrove District Level monitoring of health and health and health and
monitoring the number of growth of growth of growth of
committee/State level | trees being mangrove mangrove mangrove
monitoring committee | planted (52 plantations (16 | plantations (16 | plantations
days) days)** days) (16 days)
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No. Monitoring | Responsible Person Yr.l Yr. 2 Yr. 3 Yr.4 Total Timeframe
and (Rsin
Evaluation Lakhs)
Plan Activity
4 Shrimp/fish Implementing officer/ | Monthly Monthly Monthly Monthly % 6 Lakhs | Total of 120
farming District Level monitoring of monitoring of | monitoring of | monitoring days (Monthly
monitoring production, production, production, of monitoring
committee/State level | yield, yield, inputs yield, production, during the
monitoring committee | inputs used, used, seed inputs used, yield, inputs crop cycle of
seed production, | production, seed used seed 210 days per
activities carried | income production, production, year)
out, challenges | generation, income income
faced (30 days) | activities generation, generation,
carried out, activities activities
challenges carried out, carried out,
faced (30 days | challenges challenges
faced (30 faced (30
days) days)
5 Paddy + Implementing officer/ | Monthly Monthly Monthly Monthly ¥ 6 Lakh | Total 120 days
shrimp farming | District Level monitoring of monitoring of | monitoring of | monitoring (Monthly
monitoring production, production, production, of product- monitoring
committee/State level | yield, inputs yield, inputs yield, inputs ion, yield, during the
monitoring committee | used, activities used, seed used, seed inputs used, crop cycle of
carried out, production, production, seed produ- 210 days per
challenges faced | income income ction, ncome year)
(30 days) generation, generation, generation,
activities activities activities
carried out, carried out, carried out,
challenges challenges challenges
faced (30 faced (30 faced (30
days) days) days)
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No. Monitoring | Responsible Person Yr.l Yr. 2 Yr. 3 Yr.4 Total Timeframe
and (Rsin
Evaluation Lakhs)
Plan Activity
6 Quality of fresh | Third —Party 1 day 1 day 1 day 1 day % 2 Lakhs | 4 days
water in the
inland areas
adjacent to the
bunds
7 Mid-Term Third-Party NA NA Evaluate the NA 324 180 days
Evaluation performance in Lakhs
terms of
effectiveness,
efficiency,
relevance,
impact and
sustainability
8 Final Evaluation | Third-Party NA NA NA Evaluate the | %24 180 days
performance | Lakhs
in terms of
effectiveness
, efficiency,
relevance,
impact and

sustainability

The expense for one visit is calculated as ¥ 5000/-




Table 15: (E&F) Results Framework for the Project Proposal
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regular intervals in
order to check the

intervals

Outcome/ Output Indicator Baseline Target Source of Risk Assumptions
Verification

Construction of bund and sluice gates and planting of mangroves/ mangrove associates

Outcome 1 Regulation of water | Currently salinity Reduce salinity Assumptions:
level to support levels are too high to | through construction » Reducing salinity
paddy and carry out rice of bund will promote rice
shrimp/fish farming | farming farming

Output 1.1 Construction of Bund in disrepair Construct 17km
strong earthen bund long bund Risks:

Output 1.2 Construction of Sluice gates in Construct sluice Weekly records » Salinity levels
sluice gates at disrepair gates at regular may still be too high
regular intervals in intervals for rice cultivation
order to check the
seepage of saline
water

Outcome 2 Reduce the inflow of | Currently seepage of | Prevent seepage Assumptions:
saline water into saline water is through construction » Constructing
potable water impacting fresh of bund and sluice bund will prevent
sources inland water sources gates seepage of saline

Output 2.1 Construction of Bund in disrepair Construct strong Weekly records water
strong earthen bund bund

Output 2.2 Construction of Sluice gates in Construct sluice Weekly records Risks:
sluice gates at disrepair gates at regular » Incomplete

construction of bund
due to lack of local
buy-in
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Outcome/ Output Indicator Baseline Target Source of Risk Assumptions
Verification
seepage of saline
water
Outcome 3 Strengthening of Newly formed bunds | Extensive root Monthly Assumptions:
bunds made out of are destroyed by a system of Records » Constructing
clayey soil. few years due to mangroves/mangrov bund will prevent
wave action and e associates seepage of saline
heavy downpour effectively binds water
during monsoon soil, to protect it
from wave action Risks:
and monsoon » Incomplete
showers and construction of bund
mangrove cover due to lack of local
protect bunds from buy-in
heavy rain
Output 3.1 Planting Newly formed bunds | Planting Monthly
mangroves/mangrov | prone to destruction | mangroves/mangrov | Records
es associates along in the absence of es associates along
the periphery of the | vegetative cover the periphery of the
marginal bunds marginal bunds and
mangrove associates
along peripheral
bunds
Output 3.2
Mangroves increase | Primary production | Vegetation of Monthly
biodiversity and in the wetlands mangroves prompts | records

succession of other
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Outcome/ Output

Indicator

Baseline

Target

Source of
Verification

Risk Assumptions

fertility of the
wetlands

based on planktons
and hydrophytes

species of plants
along the bunds.
Faunal elements also
increase. Leaf litter
of mangroves and
increased
biodiversity
increases the
fertility of the
wetland

Rice/Shrimp Cultivation

Outcome 4 Generation of Currently local Generation of a
additional livelihood | livelihoods have minimum of
options for local been affected due to | 2,64,000 man days
farmers lack of commercial | of employment
activity on Kaipad annually
land/Pokkali fields
Output 4.1 Simultaneous No shrimp or rice Production of 1800 | Monthly records

cultivation of rice
and shrimp / fish
during one season
(monsoon season)
and shrimp
cultivation during
the second season in
low lying wetlands

cultivation

tons of rice
Production of 540
tons of shrimp/fish

Assumptions:
» Buy-in from local
farmers

Risks:

» Lack of buy-in or
capacity of local
farmers
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Outcome/ Output Indicator Baseline Target Source of Risk Assumptions
Verification
where there was
previously no
cultivation
Outcome 5 Reclamation of land | Currently due to lack | Reclamation of 600 Assumptions:
threatened by sea of activity the hectares of Kaipad » Buy-in from local
level rise Kaipad land is being | land and Pokkali farmers
slowly eroded fields
Output 5.1 Protection of the No shrimp or rice Production of 1800 | Monthly records Risks:
land for cultivation tons of rice » Lack of buy-in or
simultaneous Production of 540 capacity of local

cultivation of rice
and shrimp / fish
during one season
(monsoon season)
and shrimp
cultivation during
the second season in
low lying wetlands
where there was
previously no
cultivation

tons of shrimp/fish

farmers




4.4 Detailed Budget

Table 16: Unit Economics of Kaipad Farming (5 hectares)

70

Capital Cost
A | Item Quantity Rate (in Rs) Total Cost per Basis for Quantity Basis for Price
unit (5ha.)
Bund Work 4400m? % 228.45 % 10,05,180.00 Average Estimate of Bund Work | CPWD SOR 2014 @
required for Development of of 228.45/m3
Kaipad farming under
Promotion of Integrated farming
system of Kaipad and Pokkali in
coastal wet land of Kerala. An
average 4400 m3 has been
applied based on actual results
of five different locations.
Sluice gate 1 per unit ¥ 1,00,140.00 %1,00,140.00 Engineer's Report countersigned | CPWD SOR 2014,
by Director of Fisheries 1,00,140.00
Department
Farm equipment | 5 Hp pumps | 5 Hp pumps = % 1,16,653.00 Quantities are based on Approved Vendor
(pumps 5 HP, =2 % 39,466 Approved Costing of Dept. of Quote KC Traders
trays, net Feed tray= 10 | Feed tray= Fisheries dated 9/11/2015- Feed
frames, bag - Net Frames= | 3450 Tray= % 450 each
nets and water 2 Net Frames=
testing kit etc.) | Water %3,012 Approved Vendor
Testing Kit= | Bag Nets= Quote Galin Abraham
1 33,900 dated 9/11/2015 Cast
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ltem

Quantity

Rate (in Rs)

Total Cost per
unit (5ha.)

Basis for Quantity

Basis for Price

Bag Nets= 2

Solar Lamp=
1

Water Testing
Kit=31,217
Solar Lamp=
318,180

net = T 3300 each
Bag net =X 3900 each

Approved cost needed
for net frames=%
3012

Approved cost needed
for water testing kit=
1217

Approved Vendor
Deepa dated
15/10/2015 cost
needed for pumps=
339,466

Approved cost for
Solar Lamp= 318,180

Farm shed
(Temporary
shed) (3x 6
metres)

X 24,678.00

%24,678.00

Only one shed is needed

Abstract for farm
shed as per CPWD
SOR 2014= % 24678
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Item Quantity Rate (in Rs) Total Cost per Basis for Quantity Basis for Price
unit (5ha.)
Planting of 260 trees X 20 per X 5,200.00 "Land from Sea: The mangrove | Approved Minutes of
Mangroves/ sapling afforestation program for the 47" Executive
Mangrove Bangladesh™ Peter Saenger and | Committee Meeting
associates N.A. Siddiqui (1993) Chapter 5 | of ADAK held on
Page 7, minimum spacing for 05/01/2015 in the
mangrove trees is 1.2x1.2m, we | Chamber of Principal
have taken 1.5m x 1.5m. Secretary to
Therefore the total number of Government
trees to be planted has been (Fisheries). X 20 per
calculated based on the average | sapling
of 5 sample sites which gives a
total bund length of 1279 m for
an area of 48.7 hectares. Hence
the peripheral bund length for 5
hectares is 130 metres. The total
tree is 130 into 3 divided by
1.5= 260 trees.
SUBTOTAL ¥12,51,851.00
Operational Cost ( 1t Crop ) Shrimp/ Fish farming
Land lease 5 hectares % 5,000 % 25,000.00 Being done for a standard 5 Copy of lease
hectare piece of land agreements for
Pokkali and Kaipad

14 saenger P., Siddiqi N.A., "Land from Sea: The mangrove afforestation program for Bangladesh" School of Environment, Science and Engineering Papers, Southern Cross
University (2010)
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of displaced women agricultural

A | Item Quantity Rate (in Rs) Total Cost per Basis for Quantity Basis for Price
unit (5ha.)
areas, provided in
Annexure
Shrimp seed 2,00,000 for % 0.45 each % 90,000.00 Figures from stocking density Fisheries and Ports
40,000/ hectare | shrimp seed for shrimp used in previous projects Department G.O.(Ms)
or 200,000 for 5 seed implemented by ADAK No. 62/12/F&PD
hectares 15,000 for dated 31/07/2012.
Nos. x ¥ 0.45 fish seed % 6 each for Tiger Prawn (P.
fish seed monodon) Rate per
or 100 numbers= X 45
Fish seed at Decision No. 38 dated
5,000 per 28/05/2013.
hectare at 5 per Advanced fingerlings
seed, the project (>8cm)=1% 6 per
will fund 3,000 fingerling
seed per hectare
for a total of
15,000 seeds per
unit at X 6 each=
¥ 90,000%°
Labour charge 246 days % 350 per % 86,100.00 Shyna, P.A. and Joseph, Sheela, | Govt. of Kerala rate
man-day “A Micro analysis of problems | for Class I\VV/workers

15 Even though the standard stocking density of fish seed is higher, we will provide the same level of monetary support as for shrimp seed
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Item Quantity Rate (in Rs) Total Cost per Basis for Quantity Basis for Price
unit (5ha.)

labourers with special emphasis | dated 28/10/2014.

to the pokkali fields of Man-Day rate= X 350

Vypinkara”

The article clearly states that 246

man-days are required for prawn

filtration. For prawn filtration

operation the man power

requirement for 1 hectare and 5

hectare is almost the same

because the watch and ward, the

sluice gate operator and the net

operators are the same persons

who work on the farm.
Shrimp or Fish 2,000 Kg %98 % 1,96,000.00 As per estimate provided by Quote from approved
feed Department of Fisheries and vendor Godrej

approved by Secretary, the feed | Agrovet 9/11/2015=%

requirement per unit is 2,000 kg | 2450 per 25kg bag,

cost per kg=3 98

Pond 720 kg per X8 % 5,760.00 Estimate for pond preparation in | Estimate for Pond
preparation unit Pokkali fields sets the quantity Preparation in Pokkali
items 5000/ of dolomite required at 720 kg. | fields sets the cost at
Hectares % 8 per Kkg.
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ltem

Quantity

Rate (in Rs)

Total Cost per
unit (5ha.)

Basis for Quantity

Basis for Price

Seed quality test

1 per unit

X4,000.00

X4,000.00

NA

As per G.O. (MS) no.
76/14/ F & PD dated
31/12/14, Govt.
issued order for
revising the fees for
PCR test- a quality
test for shrimp seeds.
% 4000 per test

SUB TOTAL

X 4,06,860.00

Operational cost 2" crop (2" Crop )Rice and shrimp/fish farming

Paddy seed 400 kg %50 % 20,000.00 Approved Govt. of Kerala Rate | Kerala Agricultural
University Revised
Price List No.
R1/68289/2002 dated
29/12/2014. Price of
Pokkali rice= % 50 per
kg
Shrimp seed 1,00,000 for % 0.45 each % 45,000.00 Figures from stocking density Fisheries and Ports
or shrimp seed for shrimp used in previous projects Department
Fish Seed or seed implemented by ADAK G.0.(Ms) No.
7,500 for fish or 62/12/F&PD dated
seed % 6 each for 31/07/2012. Tiger
fish seed Prawn (P. monodon)
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ltem

Quantity

Rate (in Rs)

Total Cost per
unit (5ha.)

Basis for Quantity

Basis for Price

Rate per 100
numbers= T 45

Decision No. 38 dated
28/05/2013.
Advanced fingerlings
(>8cm)= 1 6 per
fingerling

Wages for
paddy and
shrimp/fish

750 man-
days

% 350 per
man-day

% 2,62,500.00

Shyna, P.A. and Joseph, Sheela,
“A Micro analysis of problems
of displaced women agricultural
labourers with special emphasis
to the pokkali fields of
Vypinkara”

The article clearly states that 246
man-days are required for prawn
filtration. For prawn filtration
operation the man power
requirement for 1 hectare and 5
hectare is almost the same
because the watch and ward, the
sluice gate operator and the net
operators are the same persons
who work on the farm.

Govt. of Kerala rate
for Class IV/workers
dated 28/10/2014.
Man-Day rate= X 350
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Item Quantity Rate (in Rs) Total Cost per Basis for Quantity Basis for Price
unit (5ha.)
Shrimp or Fish 1,000 Kg %98 % 98,000.00 As per estimate provided by Quote from approved
feed Department of Fisheries and vendor Godrej
approved by Secretary, the feed | Agrovet 9/11/2015=%
requirement per unit is 1,000 kg | 2450 per 25kg bag,
cost per kg=3 98
Pond 720 kg per %8 % 5,760.00 Estimate for pond preparation in | Estimate for Pond
preparation unit Pokkali fields sets the quantity Preparation in Pokkali
items 5000/ of dolomite required at 720 kg. | fields sets the cost at
Hectares % 8 per kg.
Seed quality test 1 per unit % 4,000.00 % 4,000.00 As per G.O. (MS) no.
76/14/ F & PD dated
31/12/14, Govt.
NA |ssu_e_d order for
revising the fees for
PCR test- a quality
test for shrimp seeds.
%4000 per test
SUB TOTAL ¥ 4,35,260.00
Total ¥8,42,120.00

Operating Cost
(B+C)
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A | Item Quantity Rate (in Rs) Total Cost per Basis for Quantity Basis for Price
unit (5ha.)
D | Revenues
Production Rate 1t Crop 2"d Crop Quantity 15t Crop Revenue 2" Crop Revenue
Quantity
Shrimp?® Z 350 per 3,000 kg*® 1,500 kg % 10,50,000.00 % 5,25,000.00
kgl7
Rice Z 50 per kg*® 0 15,000 Kg* 0 % 7,50,000.00
Operating % 10,50,000.00 % 12,75,000.00
Income
E | Total 4
Operating 23,25,000.00
Income
Net Operating E-(B+C) 4
F | Income 14,82,880.00

16 We have only considered revenue from shrimp and not fish in order to avoid confusion, in our previous projects the revenue from shrimp and fish farming were similar
17 Cheruvat, D (2013), "Kaipad Krishiyum Jaiva Vavidhyavum- Kaipad: Agriculture and Biodiversity" publishers Malabar Natural History Society, Kozhikode

18 Cheruvat, D (2013), "Kaipad Krishiyum Jaiva Vavidhyavum- Kaipad: Agriculture and Biodiversity" publishers Malabar Natural History Society, Kozhikode

1% Govt. of Kerala approved rates, evidence in Annexure

20 Refer to footnote 11



Table 17: Unit Economics of Pokkali Farming (5 hectares)
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Capital Cost
A | Item Quantity Rate Total Cost per Basis for Quantity Basis for Price
unit (5ha.)
Bund Work 4410m?3 %228.45 %10,07,464.50 | Average Estimate of Bund CPWD SOR
Work required for 2014 @ of
Development of Pokkali %228.45/m3
farming under Promotion of
Integrated farming system of
Kaipad and Pokkali in coastal
wet land of Kerala. An
average 4410 m3 has been
applied based on actual
results of five different
locations.
Sluice gate 2 per unit % 1,00,140.00 % 2,00,280.00 Engineer's Report CPWD SOR
countersigned by Director of | 2014, %
Fisheries Department 100139.20
Farm equipment 5 Hp pumps | 5 Hp pumps = %1,22,677.00 Quantities are based on Approved
(pumps 5 HP, trays, | =2 % 39,466 Approved Costing of Dept. of | Vendor Quote
net frames, bag -nets | Feed tray= 10 | Feed tray= Fisheries KC Traders dated
and water testing kit | Net Frames= | *450 9/11/2015- Feed
etc.) 4 Net Frames= Tray= % 450 each
33,012

Approved




80

Item Quantity Rate Total Cost per Basis for Quantity Basis for Price
unit (5ha.)

Water Bag Nets= Vendor Quote
Testing Kit= | 33,900 Galin Abraham
1 Water Testing dated 9/11/2015
Bag Nets=2 | Kit=%1,217 Cast net= % 3300
Solar Lamp= | Solar Lamp= each
1 318,180 Bag net= X 3900

each

Approved cost
needed for net
frames= T 3012

Approved cost
needed for water
testing Kit=
%1217

Approved
Vendor Deepa
dated 15/10/2015
cost needed for
pumps= 39,466

Approved Cost
of Solar Lamp=
318,180
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Item Quantity Rate Total Cost per Basis for Quantity Basis for Price
unit (5ha.)
Farm shed 1 %24,678.00 %24,678.00 Only one shed is needed Abstract for farm
(Temporary shed) shed as per
(3x 6 metres) CPWD SOR
2014=% 24678
Planting of 600 trees?! % 20 per % 12,000.00 The average bund length Approved
Mangroves/ sapling where mangroves and Minutes of the
Mangrove associates mangrove associates will be | 47" Executive
4320 m for 24 hectares based | Committee
on samples taken. Therefore | Meeting of
the length for one hectare is | ADAK held on
180 m. The planting distance | 05/01/2015 in the
will be 1.5 metres for each Chamber of
mangrove. Therefore, 120 Principal
mangroves will be planted Secretary to
per hectare or 600 for 5 Government
hectares (Fisheries). X 20
per sapling
SUBTOTAL ¥ 13,67,099.50
Operational Cost ( 1%t Crop ) Shrimp/ Fish farming
Land lease 5 hectares % 5,000 % 25,000.00 Being done for a standard 5 Copy of lease

hectare piece of land

agreements for

21 Sgenger P., Siddigi N.A., "Land from Sea: The mangrove afforestation program for Bangladesh" School of Environment, Science and Engineering Papers, Southern Cross
University (2010)
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per hectare at X6 per
seed, the project will
fund 3,000 seed per
hectare for a total of
15,000 seeds per unit
atX 6 each=%
90,0007

A | Item Quantity Rate Total Cost per Basis for Quantity Basis for Price
unit (5ha.)
Pokkali and
Kaipad areas,
provided in
Annexure
Shrimp seed 40,000/ | 2,00,000 for | X 0.45 each for % 90,000.00 Figures from stocking density | Fisheries and
hectare or 200,000 shrimp seed shrimp seed used in previous projects Ports Department
for 5 hectares implemented by ADAK G.0.(Ms) No.
Nos x X 0.45 15,000 for % 6 each for 62/12/F&PD
fish seed fish seed dated
or 31/07/2012.
Tiger Prawn (P.
Fish seed at 3,000 monodon) Rate

per 100
numbers= T 45

Decision No. 38
dated
28/05/2013.
Advanced
fingerlings
(>8cm)=X 6 per
fingerling

22 Even though the standard stocking density of fish seed is higher, we will provide the same level of monetary support as for shrimp seed
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Item Quantity Rate Total Cost per Basis for Quantity Basis for Price
unit (5ha.)
Labour charge 212 days % 350 per man- % 74,200.00 A Micro Analysis of Govt. of Kerala
day Problems of Displaced rate for Class
Women Agricultural IV/workers dated
labourers with Special 28/10/2014.
Emphasis to the Pokkali Man-Day rate= %
fields of Vypinkara. The 350
article mentions 246 as the no
of man days, however 212
has been considered because
of duplication of activities
which have been subtracted
Shrimp or Fish feed 2,000 Kg %98 % 1,96,000.00 As per estimate provided by | Quote from
Department of Fisheriesand | approved vendor
approved by Secretary, the Godrej Agrovet
feed requirement per unit is 9/11/2015=%
2,000 kg 2450 per 25kg
bag, cost per kg=
398
Pond preparation 720 kg per %8 % 5,760.00 Estimate for pond preparation | Estimate for
items 5000/ unit in Pokkali fields sets the Pond Preparation
Hectares quantity of dolomite required | in Pokkali fields

at 720 Kg.

sets the cost at 2
8 per kg.
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ltem

Quantity

Rate

Total Cost per
unit (5ha.)

Basis for Quantity

Basis for Price

Seed quality test

1 per unit

X4,000.00

X 4,000.00

NA

As per G.O.
(MS) no. 76/14/
F & PD dated
31/12/14, Gowt.
issued order for
revising the fees
for PCR test- a
quality test for
shrimp seeds.
4000 per test

SUB TOTAL

X 3,94,960.00

Operational cost 2" crop ( rice farm

ing)*

Paddy seed

400 kg

X 50

X 20,000.00

Approved Govt. of Kerala
Rate

Kerala
Agricultural
University
Revised Price
List No.
R1/68289/2002
dated
29/12/2014. Price
of Pokkali rice=
% 50 per kg

Wages for paddy
farming

820 man-
days

% 350 per man-

day

X 2,87,000.00

A Micro Analysis of
Problems of Displaced

Govt. of Kerala
rate for Class
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Item Quantity Rate Total Cost per Basis for Quantity Basis for Price
unit (5ha.)

Women IV/workers dated
Agricultural labourers with 28/10/2014.
Special Emphasis to the Man-Day rate= %
Pokkali 350
fields of Vypinkara. The
article mentions 207/ha,
however 164 per hectare has
been considered because of
duplication of activities?®

SUB TOTAL ¥ 3,07,000.00

Operating Cost % 7,01,960.00

(B+C)

D | Revenues
Production Rate 15t Crop 2"d Crop 15t Crop Revenue 2" Crop
Quantity Quantity Revenue
Shrimp?* % 350 per 3,000 kg% 0 % 10,50,000.00 0
k925
Rice 2 50 per kg?’ 0 10,000 Kg?® 0 % 5,00,000.00

2 Shyna, P.A. and Joseph, Sheela,” A Micro Analysis of Problems of Displaced Women Agricultural labourers with Special Emphasis to the Pokkali fields of Viypinkara”

2 \We have only considered revenue from shrimp and not fish in order to avoid confusion, in our previous projects the revenue from shrimp and fish farming were similar
25 Cheruvat, D (2013), "Kaipad Krishiyum Jaiva Vavidhyavum- Kaipad: Agriculture and Biodiversity" publishers Malabar Natural History Society, Kozhikode

26 Cheruvat, D (2013), "Kaipad Krishiyum Jaiva Vavidhyavum- Kaipad: Agriculture and Biodiversity" publishers Malabar Natural History Society, Kozhikode

27 Govt. of Kerala approved rates, evidence in Annexure

28 Refer to footnote 17
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A | Item Quantity Rate Total Cost per Basis for Quantity Basis for Price
unit (5ha.)
Operating Income % 10,50,000.00 % 5,00,000.00
E | Total Operating % 15,50,000.00
Income
Net Operating E-(B+C) % 8,48,040.00
F Income

*In Pokkali fields there are some traditional rights for the local citizens to fish in canals of the fields from April 15 to November 15 in a year
(Sustainable Aquaculture Policies in Pokkali and Kole Lands in Kerala, Dept. of Fisheries 2013). Shrimp farming period is from November
15 to April 15. So it is not possible to do shrimp farming in these fields as the public catch out the crop. So in this project rice farming is
only proposed in monsoon season and hence the pond preparation cost is not included in the second crop.?°

29 Jayan P R, Nithya Sathyanathan. Overview of farming practices in the water-logged areas of Kerala, India. Int J Agric & Biol Eng, 2010; 3(4): 28 —43.



4.5 Budget Estimate
Table 18: Costs
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Grant-in- ..
aid Benefici
Sl Particulars Unit Cost | Total Cost | Grant From ary
No. (crores) (In Crores) | % . Contrib
Adaptation .
ution
Fund
1 Capital Cost
a) Capital cost in Kaipad 0.13 375111 80.00% % 6.0089 % 1.5022
b) Capital cost in Pokkali 0.14 X 8.2025 80.00% %6.5620 X 1.6405
2 Operational Cost 1%t Crop
a) ggieg:é'ona' costin 200406 | T24411 | 80.00% | 219528 | %0.4883
b) ggfgl'io”a' costin 200395 | 223698 | 80.00% | 18958 | %0.4740
3 Operational Cost 2" Crop
a) 22?;:;‘0”6" costin 200435 | 226116 | 80.00% | 20893 | 05223
b) | perattonal costin 200307 | 18420 | 80.00% | %1.4736 | %0.3684
Capacity Building for
4 Farmers(Z15500x64p %0.09920 | 100.00% | < 0.09920
rogram)
Survey Expenses,
Verification,
5 Extension & %0.3000 | 100.00% %0.3000
Awareness Creation
& documentation
rd id-
g |3 Party Mid-Term 205000 | 100.00% | % 0.5000
and Final Review
Project Cost % 25.8773
7 | Contingency (10% of 325877 | 100.00% | %2.5877
project cost)
Net Project Cost % 28.465
g | Project Managerial 242697 | 100.00% | % 4.2697
Expenses
Fee for Project
9 Implementation Entity % 0.9962 100.00% % 0.9962
(NABARD)
Total Project Cost X 33.7309 -X28.7352 | T¥4.9957
Size of 1 Unit 5 hectares
Total Area (300 hectares of Kaipad in Kannur and 300 hectares of 600
Pokkali in Trissur, Ernakulum & Alappuzha districts)
Total Units 120




Table 19: Revenues
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Revenue Total Revenue Total
from first Revenue from Revenue
Product No. of Crop ber from first second from
unit uFr)ﬂri crop crop per second
(crores) (crores) unit crop
(crores) (Crores)
Rice
Kaipad 60 %0.000 %0.000 %0.075 % 4.500
Pokkali 60 %0.000 2 0.000 2 0.050 % 3.000
Shrimp
Kaipad 60 %0.105 %6.300 % 0.0525 % 3.150
Pokkali 60 %0.105 26.300 20.000 % 0.000
Total %0.210 % 12.600 0.1775 % 10.650
Total Annual Revenue (Crores) ‘ T23.25

Budget Note

The Project Budget is prepared considering the inevitable development of infrastructure in both
Kaipad and Pokkali lands so that these wetlands can be used for human benefits conserving the
biodiversity and the environment of the wet lands in total. The bund formation costs are
estimated based on the CPWD rate and considering the possible sea level rise and the
unpredictable heavy monsoon in short period and the possible draught that may happen in the
vicinity of the project areas. The requirement of bund height is different for Kaipad and Pokkali
lands. This is estimated according to the prevailing tidal variation and possible flood levels.
The bund cost for one unit of Kaipad cultivation is 10.05 lakhs and that for Pokkali farming
system is 10.07 lakhs. The sluice gates are inevitable and hence two sluice gates have been
included. The cost of sluice/unit in pokkali is % 2 lakhs and that of Kaipad is 1 lakh . The
other development works inevitable for operation of the farms is only included in the cost. The
mangrove planting is included so that the bund will be protected from increased sea level rise,
sea surges and the possible soil erosion due to unpredicted monsoon occurred as a result of
climate change. Mangrove planting also help to reinforce the bunds against the unpredicted
flow and high level flood due to heavy showers

This project protects the wetland and the users from the threat of climate change. The farming
practice in these wet lands has to be made economic and eco-friendly. So the farmers are
proposed to be assisted with input subsidy for the first year crop at 80% of the input cost and
80% of the infrastructure development costs. In Kaipad lands one crop of Rice and shrimp will
be conducted in monsoon season and in Pokkali lands only rice cultivation will be done in
monsoon. In summer season shrimp farming is done both in Kaipad and Pokkali lands. The
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detailed unit cost and economics is included in the budget. The annual maintenance cost of
bund is to be met from the revenue generated from the 1% year crop by the farmers themselves.

The total estimate of the project is comes to X 33.7309 crores .Out of this ¥ 28.7352crores will
come from the NAF grant and remaining X 4.9957 crores will be the beneficiary contribution.

4.6 Disbursement Schedule
Table 20: Disbursement Schedule

Project Activity Date of Disbursement
Construction of Bund and Sluice Gates September 2015
Capacity Building September 2015

First Shrimp Crop September 2015

First Rice and Shrimp Crop January 2016

Project Management and Contingency (25% of total | September of each year
allocation to be remitted at the start of project year)
Mid-Year Review October 2017
Final Review October 2019
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PART V- Endorsement by Government and Certification by the Implementing Entity

5.1 Details of Project Executing Entity

a)

Table 21: Overview of ADAK

Name

Agency for Development of Aquaculture, Kerala (ADAK)

Registration No. and Date

411/89 dated 24.05.1989

Registered Address

Thiruvananthapuram

Project office address

T.C.15/1494,Reeja,MinchinRoad, Thiruvananthapuram-
695014

b) Available technical manpower for the proposed project implementation

ADAK (Agency for Development of Aquaculture, Kerala) is a non-profit making Government
Agency established for the development of aquaculture in the State. The projects are
implemented by utilising the services of its own technical staff and project staff on contract
basis/daily wages. Since ADAK has no non plan support from the Government to meet the
salary, wages and the office expenses, it is essential to provide a project management assistance

for the implementation

c) Three largest climate change Adaptation Project handled (already implemented)

Table 22: Overview of Past Experience

Sl. | Project Objectives Amount | Funding | Geogra | Implementation
No Sanction | Agency phical | Period & outcome
ed (Rsin Covera
Lakhs) ge
1 Sustainable 1.Replenish 67.0 Depart 2009 1.Fish catch rate
fish stock Fish resource ment of | -12 increased  from
enhancement | 2. Conservation Environ 9.5t0 22 ton
of fishermen, of lake ment
in and 2.Income of
Vellayani Climate fishermen
lake change increased
3.Awareness
created among
locals in
protecting the
lake
2 Controlled 1.Replenish fish 10.0 Depart 2013 1. Fish catch
fresh  water resource ment of -15 2. Rate increased
fish farming | 2.Conservation Environ
under  the of lake ment
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Sl. | Project Objectives Amount | Funding | Geogra | Implementation
No Sanction | Agency phical | Period & outcome
ed (Rsin Covera
Lakhs) ge
project Eco and 3. Income of
restoration of climate fishermen
wetland change increased
scheme for 3.Awareness
conservation created among
of Vellayani 4. Locals in
lake protecting the lake
3 Upgradation To enhance 57.60 RKVY 2009 Area covered-
of traditional overall fund -12 490.07 hectares
filtration productivity of Shrimp
fields for | the wet land eco production-549.9
increasing system ton
shrimp To provide food No. of
production security  and beneficiaries -168
protein food
To promote
sustainable
aquaculture
practices
through
integration  of
agriculture and
pisci culture
To sustain
paddy
cultivation and
reduce cost of
production
4 A pilot | -same as above- R94.5 RKVY 2012 Fin fish culture in
project on fin lakhs -14 98.63 hectares
fish culture area beneficiaries
in  Pokkali —77n0’s
fields Increase in fish
production-123.85
ton

The Project on Eco-Friendly shrimp culture in Pokkali fields in Alappuzha, Ernakulam and
Thrissur districts and promotion of rice-cum-shrimp farming in Kaipad land was implemented
during the years 2012-13 & 2013-14 (State Plan Scheme)

By utilising an amount of % 100 lakhs 125 hectares area was developed for culture in Pokkali
fields of Alappuzha, Ernakulam, and Thrissur districts during the year 2012-13. 41763m? bund
construction was done. 34,497 kg. Shrimp was harvested in Pokkali fields during the year 2013-
14 by utilising an amount of X 100 lakhs. 177.13 hectares of Pokkali fields was developed and
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stocked with 46.26 lakh Penaeus monodon seeds. 5,964 m® bund constructed. Shrimp
production is 630 kg/hectares.

108 hectares area was developed for promotion of rice cum shrimp farming in Kaipad land
during the year 2012-13. 38677.73m? bund constructed. 63669 kg. Shrimp and 2500 kg. paddy
harvested. An amount of 200 lakhs was utilised for the implementation.

During the year 2013-14, 93 hectares area was developed in Kaipad lands by utilising an
amount of 2200 lakhs. 23756 m® bund constructed .2142kg shrimp and 28690 kg paddy
harvested.

The project, “Integrated farming of fish/prawn/shrimp in rotation with paddy in the selected
districts of Kerala” was implemented during the year 2014-15 by utilizing 200 lakhs .205
hectares area was developed in Pokkali fields. Nursery bund construction of 9277m® was
conducted in Pokkali fields. And an area of 92 hectares was developed in Kaipad lands.
Cultural activities are currently going on.

But no fund was allotted for the implementation of the project on “Integrated Pokkali and
Kaipad lands” during this financial year 2015-16.

d) Three largest community based NRM project handled

We have implemented no such projects

e) Three largest climate change Adaptation/NRM projects of State/Central Government
We have implemented no such projects

) All infrastructure and equipment needed for the implementation is either already available
or will be procured as per all applicable state-level procurement guidelines

g) ADAK is not blacklisted, banned from implementation of projects, faced any charges/legal
cases related to mismanagement of projects and funds



5.2 Change in Rainfall
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A decline in monsoon rainfall since the 1950’s has already been observed. The frequency of heavy rainfall events has also increased.

Table 23: Trend of Rainfall since 1901

YEAR | JAN FEB | MAR | APR | MAY | JUN JUL | AUG SEP OCT | NOV | DEC | ANNUAL JF MAM JJAS OND
1901 | 34.70 | 38.60 | 17.80 | 38.90 | 50.60 | 113.20 | 241.40 | 271.60 | 124.70 | 52.40 | 38.70 8.20 1,030.80 | 73.20 | 107.30 | 751.00 | 99.30
1902 7.40 420 | 19.00 | 44.10 | 48.80 | 111.70 | 284.90 | 201.00 | 200.20 | 62.50 | 29.40 | 25.20 1,038.40 | 11.60 | 111.90 | 797.80 | 117.20
1903 | 16.70 8.00 | 31.10| 17.10 | 59.50 | 120.30 | 293.20 | 274.00 | 198.10 | 119.50 | 40.30 | 18.00 1,195.90 | 24.70 | 107.70 | 885.60 | 177.80
1904 | 14.90 9.70 | 3140 | 33.70 | 73.80 | 165.50 | 260.30 | 207.70 | 130.80 | 69.80 | 11.20 | 16.40 1,025.10 | 2450 | 138.80 | 764.30 | 97.40
1905 | 2470 | 20.30 | 4180 | 33.80| 5580 | 93.70 | 253.00 | 201.70 | 178.10 | 54.90 9.60 | 10.10 977.50 | 45.00 | 131.40 | 726.40 | 74.70
1906 | 21.40 | 4990 | 3140 | 15.80| 37.20 | 177.00 | 286.50 | 251.40 | 183.90 | 50.60 | 17.70 | 26.30 1,149.20 | 71.30 | 84.40 | 898.90 | 94.60
1907 | 16.00 | 45,50 | 37.40 | 62.00 | 32.70 | 153.10 | 225.40 | 308.30 | 95.40 | 23.00 | 23.10 | 12.90 1,034.80 | 61.50 | 132.10 | 782.20 | 58.90
1908 | 19.90 | 17.10 8.30 | 31.00 | 45.40 | 125.60 | 320.50 | 306.00 | 150.80 | 38.40 6.80 7.40 1,077.40 | 37.00 | 84.70 | 903.00 | 52.70
1909 | 22.70 | 15.20 6.60 | 61.60 | 51.20 | 207.20 | 302.30 | 228.70 | 157.70 | 37.50 | 10.00 | 27.90 1,128.50 | 37.90 | 119.40 | 895.70 | 75.40
1910 | 13,50 | 10.30 | 13.70 | 29.00 | 40.80 | 211.90 | 247.20 | 283.40 | 185.90 | 108.20 | 34.60 5.40 1,183.90 | 23.80 | 83.50 | 928.50 | 148.20
1911 | 40.40 550 | 43.00 | 23.10 | 48.20 | 191.30 | 163.10 | 209.90 | 178.50 | 71.50 | 42.40 | 12.10 1,028.90 | 45.80 | 114.30 | 742.80 | 126.00
1912 | 20.30 | 21.60 | 19.90 | 37.90 | 43.80 | 107.10 | 326.30 | 259.20 | 119.20 | 58.20 | 51.70 5.30 1,070.40 | 4190 | 101.60 | 811.80 | 115.20
1913 6.30 | 38.10 | 23.70 | 25.70 | 72.90 | 214.80 | 269.80 | 192.60 | 109.60 | 68.60 | 16.80 | 23.20 1,061.80 | 44.40 | 122.20 | 786.70 | 108.50
1914 5.00 | 26.90 | 2540 | 4280 | 67.90 | 157.00 | 342.00 | 239.70 | 191.30 | 4550 | 20.70 | 21.60 1,185.90 | 31.90 | 136.10 | 930.00 | 87.90
1915 | 19.80 | 37.50 | 4410 | 33.60 | 63.90 | 155.10 | 227.90 | 226.90 | 171.70 | 90.50 | 45.20 8.20 1,124.40 | 57.30 | 141.60 | 781.50 | 143.90
1916 4.60 | 20.10 | 11.00| 35.20 | 59.40 | 232.00 | 265.00 | 309.70 | 199.60 | 139.20 | 46.30 2.90 1,324.80 | 24.70 | 105.60 | 1,006.20 | 188.40
1917 7.60 | 3790 | 20.50 | 40.10 | 74.00 | 230.70 | 282.70 | 292.80 | 278.10 | 161.30 | 29.10 9.30 1,463.90 | 45.50 | 134.50 | 1,084.30 | 199.60
1918 | 11.80 4.00 | 36.60 | 35.80 | 103.60 | 212.30 | 183.80 | 240.90 | 111.80 | 19.50 | 44.70 | 15.50 1,020.20 | 15.80 | 176.00 | 748.80 | 79.60
1919 | 48.80 | 20.20 | 19.10 | 32.70 | 59.50 | 194.70 | 304.60 | 285.30 | 163.10 | 91.50 | 50.10 | 18.20 1,287.90 | 69.00 | 111.40 | 947.70 | 159.80
1920 | 2390 | 21.30 | 55.10 | 38.20 | 52.50 | 163.70 | 295.70 | 191.60 | 123.00 | 45.90 | 25.20 3.00 1,039.10 | 45.20 | 145.70 | 774.10 | 74.00
1921 | 37.60 740 | 1780 | 43.90 | 51.20 | 193.90 | 293.70 | 274.40 | 203.30 | 70.50 | 16.10 | 15.30 1,225.00 | 45.00 | 112.90 | 965.20 | 101.90
1922 | 28.90 980 | 14.30 | 33.00 | 48.80 | 204.90 | 314.90 | 218.90 | 199.80 | 62.00 | 55.60 | 13.30 1,204.20 | 38.70 | 96.10 | 938.40 | 131.00
1923 | 2160 | 3890 | 21.20 | 31.00| 58.10 | 102.00 | 337.80 | 272.80 | 173.80 | 58.00 | 17.60 | 15.80 1,148.60 | 60.50 | 110.30 | 886.40 | 91.40
1924 | 21.10| 2190 | 14.00 | 30.70 | 61.40 | 136.80 | 328.70 | 255.40 | 238.40 | 65.80 | 57.10 | 14.60 1,24590 | 42.90 | 106.10 | 959.30 | 137.60
1925 | 13.00 | 11.20 | 15.30 | 44.10 | 100.80 | 204.70 | 300.90 | 234.50 | 140.20 | 67.20 | 41.50 | 16.10 1,189.50 | 24.30 | 160.20 | 880.20 | 124.80
1926 | 28.30 | 10.30 | 55.70 | 39.40 | 57.80 | 98.70 | 316.90 | 330.50 | 210.10 | 57.30 | 10.90 | 10.30 1,226.20 | 38.70 | 152.90 | 956.20 | 78.50
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YEAR | JAN FEB | MAR | APR | MAY | JUN JUL | AUG SEP OCT | NOV | DEC | ANNUAL JF MAM JIAS OND
1927 | 13.10 | 34.70 | 2240 | 36.30 | 50.40 | 177.70 | 346.60 | 253.20 | 173.60 | 69.30 | 57.20 | 10.10 1,244.60 | 47.90 | 109.10 | 951.10 | 136.60
1928 | 2090 | 40.30 | 21.10 | 34.60 | 54.40 | 178.90 | 303.50 | 229.00 | 144.00 | 127.70 | 21.60 | 24.40 1,200.20 | 61.10 | 110.00 | 855.40 | 173.70
1929 | 29.60 | 18.60 | 14.40 | 54.60 | 65.90 | 194.10 | 296.70 | 241.00 | 125.50 | 92.90 | 19.60 | 40.10 1,193.20 | 48.20 | 134.90 | 857.40 | 152.70
1930 | 23,50 | 23.20 | 2890 | 51.00 | 55.90 | 181.50 | 288.60 | 212.00 | 174.10 | 96.70 | 53.00 | 10.30 1,198.50 | 46.70 | 135.80 | 856.10 | 160.00
1931 | 12.40| 3290 | 19.00 | 37.30 | 59.40 | 134.50 | 319.60 | 303.90 | 191.10 | 120.50 | 41.40 | 21.00 1,292.80 | 45.20 | 115.70 | 949.10 | 182.80
1932 9.20 | 2290 | 20.10 | 31.00| 85.70 | 141.70 | 328.30 | 237.90 | 181.90 | 69.40 | 60.30 | 14.40 1,202.90 | 32.20 | 136.80 | 889.80 | 144.10
1933 | 16,50 | 29.60 | 25.10 | 48.10 | 102.40 | 215.10 | 279.70 | 313.40 | 211.60 | 93.60 | 20.50 | 16.50 1,372.00 | 46.00 | 175.60 | 1,019.80 | 130.60
1934 | 23.30 | 1150 | 16.10 | 46.80 | 47.30 | 217.70 | 284.80 | 294.40 | 166.80 | 65.80 | 32.40 | 10.50 1,217.50 | 34.70 | 110.20 | 963.70 | 108.70
1935 | 2690 | 20.70 | 19.00 | 41.50 | 36.80 | 159.40 | 313.50 | 246.90 | 185.30 | 49.90 | 16.70 | 11.20 112790 | 4770 | 97.30 | 905.20 | 77.80
1936 | 12.30 | 41.80 | 37.80 | 33.50 | 82.70 | 245.80 | 292.50 | 236.70 | 193.90 | 66.40 | 57.20 | 21.20 1,321.80 | 54.10 | 154.10 | 968.80 | 144.70
1937 6.30 | 50.60 | 19.00 | 56.30 | 58.00 | 162.20 | 336.20 | 208.20 | 174.00 | 94.60 | 20.30 | 18.90 1,204.40 | 56.90 | 133.20 | 880.60 | 133.80
1938 | 29.90 | 30.70 | 33.40 | 34.20 | 70.90 | 273.40 | 300.20 | 249.70 | 171.60 | 75.40 | 16.20 5.00 1,290.50 | 60.60 | 138.50 | 994.80 | 96.60
1939 | 13.30 | 32.10 | 30.60 | 40.70 | 40.60 | 172.90 | 272.40 | 231.50 | 154.90 | 91.20 | 29.60 1.70 1,111.60 | 4550 | 111.90 | 831.80 | 122.50
1940 | 13.00 | 25.80 | 47.70 | 26.90 | 80.80 | 173.80 | 308.40 | 278.10 | 125.50 | 63.00 | 40.90 | 17.40 1,201.30 | 38.80 | 155.40 | 885.80 | 121.30
1941 | 2290 | 16.40 | 20.40 | 31.50 | 81.00 | 171.80 | 238.70 | 228.40 | 154.00 | 62.10 | 26.50 | 20.30 1,073.90 | 39.30 | 132.80 | 792.80 | 108.90
1942 | 21.40 | 46.00 | 20.60 | 44.70 | 63.70 | 191.50 | 339.60 | 287.00 | 182.50 | 34.50 | 17.70 | 23.50 1,272.90 | 67.50 | 129.00 | 1,000.70 | 75.80
1943 | 56.80 980 | 3250 | 47.90 | 94.30 | 167.80 | 308.90 | 228.40 | 211.40 | 89.00 | 17.10 5.20 1,269.20 | 66.60 | 174.70 | 916.50 | 111.30
1944 | 2760 | 37.80| 5490 | 3190 | 61.00 | 155.60 | 349.10 | 287.00 | 156.20 | 92.30 | 29.40 | 15.60 1,298.50 | 65.40 | 147.80 | 948.00 | 137.40
1945 | 34.20 | 10.20 | 20.10 | 47.10 | 53.60 | 159.10 | 333.30 | 246.70 | 214,50 | 80.60 | 17.90 4.90 1,222.00 | 44.30 | 120.80 | 953.50 | 103.40
1946 440 | 1910 | 2450 | 48.00 | 71.30 | 214.00 | 318.30 | 296.30 | 145.00 | 84.40 | 76.00 | 35.80 1,337.20 | 23.50 | 143.90 | 973.60 | 196.20
1947 | 2240 | 1830 | 26.00 | 39.10 | 55.90 | 130.10 | 314.40 | 290.40 | 240.00 | 69.80 7.20 | 22.60 1,236.30 | 40.80 | 121.00 | 974.90 | 99.60
1948 | 25.20 | 29.00 | 39.50 | 4250 | 91.30 | 164.10 | 347.70 | 282.70 | 178.00 | 61.20 | 71.10 | 10.00 1,342.20 | 54.20 | 173.30 | 972.40 | 142.30
1949 | 12.60 | 28.80 | 24.10 | 53.00 | 89.30 | 164.30 | 316.80 | 243.20 | 227.00 | 95.10 | 10.60 4.70 1,269.60 | 41.40 | 166.40 | 951.30 | 110.50
1950 | 3540 | 2540 | 36.70 | 28.70 | 49.40 | 135.70 | 331.60 | 235.60 | 202.60 | 57.70 | 27.50 7.90 1,174.20 | 60.80 | 114.80 | 905.50 | 93.10
1951 | 15.70 | 12.10 | 44.40 | 54.40 | 59.40 | 163.30 | 252.70 | 222.80 | 124.60 | 73.90 | 31.30 5.80 1,060.60 | 27.80 | 158.30 | 763.40 | 111.10
1952 | 10,50 | 19.80 | 37.40 | 3240 | 69.70 | 165.60 | 286.60 | 256.60 | 120.00 | 79.60 9.20 | 22.50 1,110.10 | 30.30 | 139.50 | 828.90 | 111.30
1953 | 30.20 | 10.60 | 25.30 | 38.30 | 47.10 | 162.20 | 323.10 | 299.20 | 179.90 | 85.80 | 12.30 8.00 1,222.10 | 40.80 | 110.70 | 964.40 | 106.10
1954 | 37.60 | 37.20 | 17.10 | 22.80 | 53.90 | 145.50 | 297.20 | 232.00 | 246.70 | 73.80 3.60 | 13.90 1,181.40 | 7490 | 93.90 | 921.30 | 91.30
1955 | 20.80 410 | 21.30| 30.60 | 72.60 | 177.70 | 236.80 | 313.80 | 215.70 | 146.30 | 26.40 9.30 1,275.40 | 24.90 | 124.50 | 944.00 | 182.00
1956 | 17.00 | 11.10 | 3150 | 28.10 | 85.50 | 211.00 | 354.10 | 254.30 | 163.90 | 150.10 | 44.00 | 11.90 1,362.60 | 28.10 | 145.00 | 983.30 | 206.10
1957 | 31.10 | 1090 | 24.20 | 39.50 | 71.20 | 153.20 | 300.80 | 265.40 | 131.70 | 64.00 | 28.60 | 11.30 1,131.90 | 42.00 | 134.90 | 851.10 | 103.80
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YEAR | JAN FEB | MAR | APR | MAY | JUN JUL | AUG SEP OCT | NOV | DEC | ANNUAL JF MAM JIAS OND
1958 | 12.40 | 16,50 | 19.10 | 36.90 | 80.50 | 123.70 | 316.90 | 324.90 | 225.70 | 114.70 | 30.00 | 10.90 1,312.30 | 28.90 | 136.50 | 991.30 | 155.70
1959 | 31.80 | 23.80 | 21.30 | 2590 | 75.30 | 169.80 | 375.50 | 265.10 | 237.30 | 119.70 | 26.00 5.30 1,376.90 | 55.60 | 122.60 | 1,047.70 | 151.10
1960 | 13.80 2.70 | 3520 | 20.00 | 57.70 | 157.30 | 320.00 | 252.90 | 184.70 | 68.50 | 33.70 8.30 1,154.80 | 16.50 | 112.80 | 914.90 | 110.50
1961 | 26.10 | 34.80 | 26.00 | 28.50 | 77.60 | 192.90 | 336.60 | 287.60 | 234.90 | 122.20 | 21.70 | 10.40 1,399.20 | 60.90 | 132.10 | 1,052.00 | 154.20
1962 | 12.60 | 21.60 | 16.00 | 43.60 | 70.80 | 137.10 | 281.60 | 276.90 | 211.00 | 78.40 | 18.30 | 29.90 1,198.00 | 34.30 | 130.40 | 906.60 | 126.70
1963 6.80 9.80 | 41.70 | 50.60 | 60.90 | 168.00 | 258.60 | 316.70 | 164.90 | 99.10 | 28.40 | 15.50 1,220.90 | 16.60 | 153.10 | 908.20 | 142.90
1964 | 18.60 | 14.10 | 19.00 | 40.00 | 52.10 | 177.20 | 345.70 | 273.70 | 200.40 | 67.40 | 22.80 | 13.30 1,244.40 | 32.70 | 111.10 | 997.00 | 103.50
1965 | 11.80 | 28.10 | 26.70 | 45.10 | 52.70 | 116.10 | 270.10 | 192.80 | 129.50 | 34.00 | 18.20 | 22.20 947.40 | 39.90 | 12460 | 708.50 | 74.40
1966 | 13.10 | 25.40 | 20.30 | 30.60 | 57.20 | 178.80 | 252.50 | 212.50 | 143.90 | 56.10 | 51.00 | 16.70 1,058.00 | 38.50 | 108.00 | 787.80 | 123.70
1967 | 11.10 | 14.20 | 63.30 | 29.50 | 42.80 | 144.00 | 305.60 | 264.30 | 170.30 | 40.60 | 12.10 | 56.10 1,154.00 | 25.30 | 135.60 | 884.20 | 108.90
1968 | 29.40 | 19.80 | 27.50 | 32.60 | 46.70 | 149.60 | 309.90 | 212.80 | 129.50 | 67.10 | 21.80 | 12.60 1,059.30 | 49.20 | 106.80 | 801.70 | 101.60
1969 | 12.70 | 1450 | 20.10 | 39.70 | 63.40 | 130.20 | 317.80 | 273.40 | 172.70 | 55.00 | 35.80 | 12.70 1,147.80 | 27.20 | 123.10 | 894.00 | 103.40
1970 | 23.20 | 27.30 | 2590 | 29.20 | 69.70 | 215.90 | 245.60 | 313.00 | 212.70 | 75.30 | 15.70 1.60 1,255.00 | 50.50 | 124.80 | 987.10 | 92.60
1971 | 16.10 | 23.60 | 10.80 | 52.80 | 75.00 | 229.90 | 267.20 | 267.30 | 146.50 | 99.90 | 15.90 | 12.00 1,216.90 | 39.70 | 138.60 | 910.80 | 127.80
1972 | 1030 | 27.60 | 21.60 | 37.10 | 55.30 | 123.30 | 204.00 | 219.50 | 127.50 | 65.70 | 31.40 | 23.70 947.10 | 37.80 | 114.00 | 674.30 | 120.90
1973 | 21.00 | 21.80 | 21.20 | 27.50 | 56.50 | 149.90 | 277.40 | 311.00 | 182.10 | 114.60 | 18.90 | 17.70 1,219.50 | 42.80 | 105.20 | 920.30 | 151.20
1974 | 16.10 | 1290 | 2050 | 33.70 | 64.20 | 122.00 | 283.60 | 232.50 | 145.30 | 101.60 | 10.70 | 12.10 1,055.30 | 29.10 | 118.40 | 783.40 | 124.40
1975 | 1540 | 20.80 | 28.70 | 28.30 | 50.20 | 175.60 | 310.70 | 292.50 | 224.60 | 121.90 | 22.80 3.30 1,294.80 | 36.10 | 107.30 | 1,003.40 | 148.00
1976 | 1150 | 2450 | 2550 | 36.30 | 45.40 | 160.30 | 294.10 | 294.00 | 144.20 | 33.00 | 55.00 7.60 1,131.60 | 36.00 | 107.30 | 892.70 | 95.60
1977 | 21.00 | 10.20 | 14.60 | 68.30 | 84.40 | 187.20 | 323.40 | 245.40 | 147.80 | 85.60 | 65.80 | 16.10 1,269.70 | 31.20 | 167.30 | 903.80 | 167.40
1978 | 12.30 | 27.00 | 44.20 | 33.10 | 60.20 | 208.80 | 290.00 | 282.00 | 161.90 | 49.10 | 49.90 | 18.80 1,237.20 | 39.30 | 137.40 | 942.70 | 117.80
1979 | 2090 | 35.00 | 28.90 | 21.20 | 54.20 | 140.50 | 239.60 | 210.60 | 136.80 | 51.80 | 76.10 | 14.40 1,030.20 | 55.90 | 104.30 | 727.60 | 142.40
1980 | 12.80 | 22.30 | 3250 | 34.60 | 55.30 | 227.80 | 295.00 | 263.80 | 145.70 | 49.30 | 24.20 | 19.00 1,182.30 | 35.10 | 122.50 | 932.40 | 92.40
1981 | 29.30 | 20.40 | 48.00 | 37.30 | 67.10 | 151.30 | 309.10 | 237.00 | 184.50 | 45.10 | 27.40 | 14.00 1,170.70 | 49.70 | 152.40 | 882.00 | 86.60
1982 | 23.80 | 24.20 | 45.70 | 49.80 | 59.00 | 137.80 | 230.80 | 276.90 | 124.90 | 51.70 | 46.00 | 13.90 1,084.40 | 48.00 | 154.50 | 770.40 | 111.50
1983 | 1850 | 23.30 | 43.40 | 57.00 | 70.10 | 150.80 | 282.20 | 304.30 | 251.60 | 85.90 | 10.80 | 22.90 1,320.90 | 41.70 | 170.50 | 988.90 | 119.70
1984 | 19.00 | 3590 | 22.80 | 4530 | 60.40 | 192.30 | 291.90 | 256.50 | 144.60 | 61.00 | 15.70 | 15.30 1,160.80 | 54.90 | 128.50 | 885.40 | 92.00
1985 | 23.20 9.90 | 20.10 | 39.50 | 63.00 | 156.50 | 290.10 | 231.70 | 149.60 | 114.10 | 18.80 | 28.40 1,14490 | 33.10 | 122.60 | 827.90 | 161.40
1986 | 1550 | 36.60 | 29.90 | 50.00 | 49.40 | 182.60 | 264.20 | 228.30 | 128.40 | 74.70 | 49.60 | 28.40 1,137.60 | 52.00 | 129.30 | 803.60 | 152.70
1987 | 13.20 | 23.80 | 28.80 | 43.90 | 67.00 | 133.90 | 223.20 | 242.10 | 152.20 | 94.40 | 44.40 | 21.90 1,088.90 | 37.00 | 139.80 | 751.40 | 160.70
1988 | 10.40 | 28.70 | 53.70 | 41.70 | 70.40 | 161.80 | 374.80 | 295.30 | 217.70 | 53.60 | 16.20 | 17.80 1,342.10 | 39.10 | 165.80 | 1,049.60 | 87.70
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YEAR | JAN FEB | MAR | APR | MAY | JUN JUL | AUG SEP OCT | NOV | DEC | ANNUAL JF MAM JIAS OND
1989 | 1540 | 1530 | 28.80 | 34.60 | 57.50 | 184.70 | 302.30 | 236.20 | 163.10 | 51.90 | 20.30 | 17.20 1,127.40 | 30.70 | 121.00 886.30 | 89.40
1990 | 16.00 | 44.20 | 54.00 | 43.80 | 112.90 | 191.30 | 282.90 | 293.60 | 197.40 | 104.10 | 30.20 | 31.00 1,401.40 | 60.30 | 210.70 965.20 | 165.30
1991 | 1430 | 28.10| 27.80| 51.70 | 68.90 | 184.70 | 279.20 | 268.10 | 140.70 | 61.80 | 30.20 | 14.70 1,170.20 | 42.30 | 148.50 872.70 | 106.80
1992 | 16.00 | 16.50 | 24.80 | 26.10 | 59.30 | 139.70 | 262.50 | 274.00 | 171.70 | 64.70 | 41.60 5.60 1,102.70 | 32.50 | 110.20 848.00 | 112.00
1993 | 18.20 | 25.60 | 41.60 | 27.00 | 71.30 | 172.10 | 305.40 | 203.20 | 208.50 | 87.90 | 30.50 | 16.50 1,207.80 | 43.80 | 139.90 889.30 | 134.90
1994 | 25.00 | 2790 | 25.20 | 45.90 | 53.10 | 205.70 | 350.00 | 282.20 | 149.40 | 82.80 | 25.50 | 22.60 1,295.30 | 52.90 | 124.10 987.40 | 130.90
1995 | 31.30 | 29.40 | 28.30 | 32.40 | 82.40 | 143.30 | 323.40 | 269.00 | 179.00 | 78.00 | 36.80 9.20 1,242.40 | 60.70 | 143.00 914.70 | 123.90
1996 | 2290 | 23.20 | 3210 | 31.40 | 56.00 | 185.70 | 262.10 | 292.40 | 146.10 | 100.50 | 13.60 | 16.90 1,182.90 | 46.10 | 119.60 886.20 | 130.90
1997 | 14.30 | 10.40 | 30.30 | 46.00 | 48.60 | 171.70 | 281.50 | 261.90 | 151.40 | 61.10 | 57.60 | 48.30 1,183.10 | 24.70 | 124.80 866.50 | 167.00
1998 | 16.40 | 28.20 | 39.10 | 36.30 | 49.20 | 163.90 | 278.40 | 243.80 | 196.50 | 107.40 | 39.30 | 10.30 1,208.80 | 44.60 | 124.60 882.60 | 157.00
1999 | 13.70 | 11.20 8.80 | 19.30 | 94.90 | 169.90 | 261.70 | 213.20 | 183.00 | 117.20 | 20.00 3.70 1,116.60 | 24.90 | 122.90 827.90 | 141.00
2000 | 18.40 | 28.20 | 1790 | 34.70 | 71.60 | 179.00 | 263.50 | 221.10 | 13450 | 41.90 | 14.60 | 10.00 1,035.40 | 46.60 | 124.30 798.10 | 66.40
2001 6.50 9.60 | 19.20 | 43.20 | 61.10 | 215.60 | 278.70 | 205.20 | 111.50 | 100.50 | 19.00 6.30 1,076.20 | 16.00 | 123.40 811.00 | 125.80
2002 | 17.20 | 20.90 | 23.10 | 38.00 | 58.40 | 169.90 | 143.50 | 244.80 | 136.60 | 56.40 | 15.60 5.50 930.10 | 38.20 | 119.50 694.80 | 77.60
2003 750 | 4160 | 3520 | 3540 | 39.70 | 166.60 | 305.30 | 246.70 | 183.80 | 92.40 | 10.80 | 17.40 1,182.30 | 49.10 | 110.30 902.50 | 120.50
2004 | 2510 | 11.30 | 11.60 | 5250 | 76.80 | 167.70 | 242.10 | 254.00 | 125.80 | 94.30 | 17.90 7.00 1,086.20 | 36.40 | 140.90 789.70 | 119.20
2005 | 39.80 | 49.30 | 43.90 | 37.80| 52.20 | 148.50 | 333.70 | 195.20 | 201.80 | 97.70 | 27.40 | 11.30 1,238.70 | 89.20 | 133.90 879.20 | 136.40
2006 | 20.50 | 11.70 | 33.80 | 29.50 | 79.00 | 149.30 | 294.00 | 303.50 | 180.20 | 52.50 | 34.30 | 14.00 1,202.40 | 32.30 | 142.30 927.10 | 100.80
2007 280 | 36.40 | 37.60 | 34.70 | 51.90 | 200.10 | 296.40 | 257.80 | 213.90 | 56.30 | 1550 | 16.40 1,219.80 | 39.20 | 124.20 968.20 | 88.20
2008 | 25.80 | 19.30 | 37.80 | 33.00 | 45.70 | 210.90 | 251.90 | 263.90 | 164.90 | 51.40 | 27.20 | 12.40 1,144.10 | 45.10 | 116.50 891.50 | 91.00
2009 | 13.00 | 12.80 | 1590 | 25.80| 57.30 | 86.70 | 282.20 | 190.80 | 141.10 | 70.90 | 54.10 | 11.10 961.80 | 25.90 | 99.00 700.80 | 136.10
2010 7.70 | 18.20 | 1790 | 43.80 | 76.90 | 138.70 | 296.30 | 271.20 | 194.40 | 67.20 | 56.40 | 23.30 1,212.10 | 25.90 | 138.60 900.60 | 146.90
2011 6.80 | 2580 | 22.40 | 41.10| 53.10 | 183.50 | 246.00 | 284.90 | 186.90 | 38.10 | 20.10 7.60 1,116.30 | 32.60 | 116.60 901.30 | 65.80
2012 | 26.50 | 12.70 | 11.30 | 47.50 | 31.70 | 117.80 | 250.20 | 262.40 | 193.50 | 58.70 | 30.70 | 11.70 1,054.70 | 39.20 | 90.50 823.90 | 101.10
2013 | 11.30 | 40.10 | 1570 | 30.30 | 57.80 | 219.80 | 310.10 | 254.90 | 152.60 | 129.30 | 14.00 6.70 1,242.60 | 51.40 | 103.80 937.40 | 150.00
2014 | 1930 | 27.40| 36.10 | 2210 | 7290 | 95.20 | 261.10 | 237.40 | 187.90 | 60.10 | 14.40 | 10.70 1,044.60 | 46.70 | 131.10 781.70 | 85.20

A 2°C rise in the world’s average temperature will make India’s summer monsoon highly unpredictable.
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A 4°C rise in world’s average temperature will make India’s summer monsoon extremely wet. Normally this extreme monsoon happen once in
100 years but it is projected to occur every 10 years by the end of the century because of the climate change.

An abrupt change in the monsoon could precipitate a major crisis, triggering more frequent droughts as well as greater flooding in large parts of
India.

Dry years are expected to be drier and wet years wetter.
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Annexure

Supporting documents for financials:

Exhibit 1: Evidence for price and quantity for net and frame for Pokkali and Kaipad

Total cost for 1 net and frame 13012.06 )
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Exhibit 2: Evidence for price of farm implements
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Exhibit 3: Evidence for price of 5 HP Pump set

TIN.No: 32150832424 CST Reg.No :32150032434C
{Tax Payer's Izantiication Number) Y
. DEEPA oP
UCO COMPLEX, ORIGINAL COFY
ALUVA ROAD, ANGAMALY.
2453302 2
E-Mail WA, Com
THE VALUE ADDED TAX RULES 2005
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For&mmm@wm cronit ks ot roguiad)
{ Sew Ruts 58(105]
RETAIL INVOICE
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Exhibit 4: Evidence for requirement of two 5 HP Pump set for Pokkali and Kaipad lands

The requirements for final Harvest of shrimps from Kaipad and Pokkali
farming systems

All the Pokkali fields are elevated than the lowest low tide level. Hence it is easily
drainable for shrimp harvest and land preparation for paddy farming. On draining the whole
pond bottom will be exposed to sunlight and air. The remaining water wil! be there in the
peripheral and central drain canal of the paddy.field with average depth of 30 em (20-40 cm).
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The total quantity of water remain in the canal at this stage is estimated as follows:
The length of canal = 223 m x 5 sides = 1115 m, the width of the canal is 3 m, The average
depth of the canal is 30 cm. So the water available for full drainage of the canal = 1115 m x
3mx 03 m=1003.5 M® ie = 1003500 litre. The discharge of one 5 HP pump is 20.5
I/second in the minimum head. So the requirement of pump to drain the unit area

= 1003500 litre = 13.59 Hrs. ie. 14 hrs.
20.5 V/second x 60 x 60

Hence in a unit of 5 Ha paddy field S HP pump is enough to pump out the water from
canals in 14 hours. So it is portable, economical, effective and handy to use in wet lands of
Pokkali and Kaipad area.
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Exhibit 5: Evidence for price and quantity of solar lamps

; Commeats on Unit Economics of Both Pokkali and Ksipad Lands from
Wop SR e Bl DA gl

. | In uait Economics of Pokkali and Kaiped the cost of 1 mumber of pump, 1
pumber of feed trey and | number of Net frames, 1 Bagnet is only included but
the actual minimum requirement for each unit of 5 ha are as follows

1. 5 Hp pumps - at least 2 nos/Sha for both pokkali and kaipad lands
2. Feed Tray - 10 nos/per unit for both pokkali and kaipad

3. Net Frames - 2 nos/each sluice gate i.e in pokkali 2 sluices are there in
each unit and hence 4 Net Frames are required But in Kaipad only one
sluice is there hence 2 net frames are required

4. Bag nets - 2nos of bagnet for each sluice gate is required . So for
pokkali.— 4 nos and for Kaipad 2 nos of bagnets are required per unit.

5. Water testing kit - one per unit for both pokkali and Kaipad

6, Additionally one solar lamp set per unit is required at a cost of
Rs.18,180/{cvidence :-quotation submitted along with)

'Hmumeoosloffumeqﬁpmemsmybemvisednmdinﬂy.
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" REVERIE CONSTRUCTIONS &

SOLAR SOLUTIONS (PVT) LTD. %
Emeladam . PI#: 20151128
! Dete : 26.11.2015
: = ¥y | UnitPrice
No. Deacription (pes) (INR) Total (INR)
4 . Solar system K Prawn farms designed 10 work Tw
\ 4 ervbecn led bulb for 100 Lsing TOW
Poly crystaiine Soler Panal, DC solar control uni,
g A0AM Exide soler batvery, TW OC Bud 3 nos
1. | Jcost of Inetalietion Including cost of wiring etc 1 No. 18,000.00 000,00
1 |semeiets 2 o
Transportation wil bae having an addtional cost 180.00
Tex 1%
TOYAL INDIAN RUPEES EIGHTEEN THOUSAND ONE HUNDRED EXGHTY ONLY 15.180.00
WARRANTY-  Wasmanty for battecy § years, solar control unit for 2 ysar , DC bub for 1 year
Expecting your valued onder
Thanks with regacds
/m..,\._,k.\
I o e

Bk uA e DIREBOTUN
Ay fior Development of .~
 Awmaentture, Kerala
St - GG O
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Exhibit 6: Evidence for price of farm sheds for Pokkali and Kaipad lands
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Exhibit 7: Evidence for price and quantity of planting mangroves and mangrove associates in Pokkali
lands

W Estimate for Mangrove Planting

Quter Bund Length for 24 ha, = 4320 m
For 1 ha = 180~

Planting Distance - 1.5 mir
Requirement of mangrove seeds = 180/1.5 =120

- Mangrove seed rate : Rs. 20/- per picce

= Total cost for 5 ha = 120x5x20 = Rs.12000/-

o g L i .
(;::'_-:ﬂ\\'." ;:_ —_.l__' AL \ » ] 3 5 ~
S B TR N, !
:/-;'.«' o R o 5 |
JEs R
R T L o
e Thingvanandennmars 32 4
e -9 14 1E
L Y.
: ,-"'x"“,,',
f\ \._.‘,’ ’,/
PR
.'-',‘/




113

Exhibit 8: Evidence for price and quantity of planting mangroves and mangrove associates in kaipad
lands

Estimate for Mangrove planting in Kaipad Lands

The length of cuter bund (Main bund) in 5 sample sites surveved in Kaipad:

Site No.l -210m
g SiteNo.2  ~15¢m - 0 . ’
SiteNo3. = 325m
SiteNo& - 110m
Site Na.§ — 484 m

Totallength 1279 m

mpe————

The 101al area of the 5 sites surveyed is 48.7 He. So the average peripheral bund
length per Hectare is 26 m. For 5 Haarca ic. for I unit, the length is 130 m, Mangroves are

planted 1.5 m apart in three rows for protection of bund on fts slope. The siope of the bund is
having a width of 4.93 m.

<— MANSROVE

£ 9%5m

25 i 5

3.5

Hence the 1o1al requirement of Mangrove plants to be planted in three rows is 268, ic.

30x3
1.5m
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Exhibit 9: Evidence for costing of bund work for Kaipad lands

Average Estimate of Bund werk required for Development of Kaipad
Wq.wm.&.dhwmmdw.u
Pokkali in constal wet land of Kersla

WIEIE 1029132819

a | Sie 1Ezhome 648 . s
Site 2 Velikkel (123 o seg
Site 3 Thaliparecabe (6.4 11a) i 6975 M
Siw 4 Theliparenbs

Municipality (5.3 Hs) o mesae

SteSChbm  (862) . aseaw
Toud 27k : o onEsM
OONUETRh = LA
So the sverage per ba is poemded 2 850 38

So thie avetepe quuality of bund work required in Kaipod faeds for | unit estimaded a3
T ORRDx She 44000

The st of the tund work i3 exicnlsted ss per CPWD SOR 2014 aad the rate por M
1 Dix. 23R4S, Thias Ghe echimaled cnat of bend work pee nit i £400 ME xR 228 45 = Bs

1005180 < ]
Lonlisigwel L
a \ ot )

; ‘4 ‘f—‘-—‘

3 /--'—
£ EEV

o ey Kecais State Crmmat ez
AR Y e Thiwmnerbagorat- 14

Yivsey tor Flevelmrent

Agoaculture, Kerais
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Exhibit 10: Evidence for costing of bund work for Pokkali lands

Pockall~ Tokul 9 pages @

Avwhﬂunudhdwquﬁﬂhmtdw

farming ender Promotion of Integrated farming system of Kaipad and
Pokkali in coasts) wet land of Kerala

201516 1020182013

- . Sie  1{540ka) c 000N
y Site  2(5.184a) s 91960

Site 3 (548 Ha) $ 390040 M’

Towl 2400 ha s 218N

211080 7248 = BSZ MY 1ba
Forshe =882 M) x 3 he =as10n’

NMWMJMMMBWMEMUUIO
MY/ 3 b ualis

ﬂnmoﬁhhnlmkhwu’-mmmlldhubn“xbb.
228,45, Thios e evthmated com of bund work per calt Is 4410 M' aRs 22843 = Rs 1007465/
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Exhibit 11: Evidence for costing per metre of bund work for Pokkali and Kaipad lands
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Exhibit 12: Evidence for the price of wooden sluice gates for Pokkali and Kaipad lands

Toht ¥ Age;

Abstract For Wooden Sluice gate as por CPWD SOR 2014

Rate for | stuice
1. Wooden Sluice Gate seasoning timber
with materials, labour including all fixing .
Cost etc complete ) 1 2.05 M3 x 4884840 =
Rs. 1,00,139.22/-

Say  :Rs. 1,00,13920 /-

only) -
e
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Exhibit 13: Evidence for why two sluice gates are needed in Pokkali lands and only one in Kaipad lands

- Two Sluices are required for Pokkali area and one shiice only
for Kaipad Land

Pokkaliﬁeldsmbm&wwwalandsoonsisdngoﬂmaupodlersand
areaheadyinowmhipofmypumMmyofﬂwpondwmoomted
andminwitbvcrymﬂbnmdsdemnuﬁngtheb«mdnyofmbpmomor
owm.Hmccdmismcdmwmkcmemumgcponds.mthc
circmnstanocsinmeeuvisagedpmjeaShmmitswiubehavingmomthmom
ponds.Hmochmbmofsluieampmpoudp«um’tlnSha.Butm
Kaipadlmdsthehndsminueonﬁnmmbvﬁﬂwutbundssepanﬁng
thcpmpwﬁcaofindividuda.Sodnpondsmbeconmmdnlugeponds
clubbing together the fields of many individuals. Hence one sluice for. 5 ha unit

. isproposed .
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Exhibit 14: Evidence for the requirements of lime on an average in Pokkali as well as Kaipad farming
system

Estimate for Pond Preparation ln Pokkali Fields

An sliemate cropping paticrn of peddy and shrimp is practiced in pokkali
fields. The remains of straw decayed and other organic debris make the soil
scidic, The acidity is washed awsy by the brackish water that enter the fields
during initial days of summer(November) Normally the wet soif pH in the ficlds
will be 8.8 For the successful farming operations, the soil pH is to be made

i optimum by the application of lime or dolomite . It will also act as disinfectant.
\ The quantity of lime or dolomite per hectare is as follows.

ftemn Qo) Rate(Ra) | Amowi(Rs)
Lime/Dolomite | 720 kg Rs. 8/- 5760.00

X’JJ (-""-

oK o L
FAMU vt G et

N i3 ¥ 3, 23000 87e
- -2t . - " fat N fal T o)
yipagmat oo 2T A0
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Environmental friendly Prawn farming

Measures for effective nurturing &
prevention of diseases
bv ADAK
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Exhibit 15: Evidence for the cost of water testing Kkits

kit o> Deke Ay ;’/ Aaliowad Aclusbti, F Uief o $lea,

LABORATORY EQUIPMENT STORES . -

3 wG u.msumbs-m Ermalasam. Koch - 652 05, inda
mm@nm:mm e, Koo - 18 Phone 2300199 230629

Ouwr Rl No. 48206815 Dated: 1211122015 E-mot rfe@latesiore com. wbostuof@grmear com  Wabute labesiorn com
LABES

SiNo. Descrigtion Wikt Uk Qv UstRue Diy Be T Amowy Yo

T Widter eating ik flor e setimation of Mivats. Nee 2200% 1 10M00 100% P28 145% 10093 100403
mwm-»uu)
Cat o w2550 .

4 Wator Teatng Kit (For the estamtion of oml Neo 2200% 1 TG00 00N B0 45K e me
shslnty and pH), Cot 8 W 25520

& mmu(uumdm Nee 20m D00 w00 TH90 sesx #1513 Bsn3
hacteose) Cat 8 W 5850

7o Water testing It (Yor e estmanon of Kea 268 1 280000 100% 25000 UK 28540 288540

Ssochad cygen) Cat 2 W 28555
& SR BRI MR G 8 S 290 NCE QOB 1 12200 100% 1IN W% 13049 1.300 48

Terma § Conditions

mmommnmanwm Rues undey VAT,
Dnleery - ExGodown
o Supply - Wihin 2.3 wesks,
Paymert on delvery,
Siabes tax will be Mcaaied & por Govt Fulss
Frice Quites muove ane subiect 10 Ructuon

For LABORA EQUIPMENT STORES

| A omonns OBD Whatmar® [KEBINE woters BOROSH® MERCK  rasoess
b Swpwiers of - Chemice, Olas Asgr oo T “mhmh‘m‘mwmum
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Exhibit 16: Government order approving the integrated farming project in Pokkali and Kaipad already
implemented by ADAK

& 1 "
R ) |
& : "

GOVERNMENT OF KERALA
Abstract

rusheries - Plan Schemes - 2014-15 - Integrated Farming of Fish/Prawn/Shrimp In Rotation
With Paddy in selected Districts of Kerals - Administrative Sanction sccorded - . Orders
syued.

FISHERIES & PORTS (C) DEPARTMENT
G.O(RONo. 457/14F&PD Thiruvanaathapuram, Dated, 12.06.2014

Read~ |. Letter No. KI/7863/2014 datcd 13.052014 fom the Dircctor of Fisheries,
Thiruvananthapuram.
2. Minutes of the meeting of the Warking Oroup (Fisheries) beld on ~ 21.05.2014,

ORDER

The Working Group (Fisheries) moeting beld on 21.05.2014 have interalia considercd the
following proposal submitred by the Director of Fisheries vide letter resd above:

)

The project is proposed for the promotion of Integraied Tarming of fish und prawn
verities with paddy under sustainable mannor in 205 ha of Kole lands, 90 ba of Kaiped lands,
41 ha of Pokkali fields and 3 ha. of Kuttanad. It will be implementad in Kole iands of Thrissur
and Maleppuram districts, Kaipad land of Kozhikode, Kannur and Kassrgod districts, Pokkali
fiedds of Alappuzhs, Emakulam and Thrissur districts and in Kuttanad regicn (Alsppuzha,
Kotayam & Pathanamthins districas), during the year 2014-13

The beneficiaries of the project will be the Padasekhara samithees, Group Farming’
members, Co-opezatives and individual farmers who are (he ownersitake on lease for fish
culture, Maxisoum allowable subsidy to the beneficiary groups will be limited to 5 ha and that
for ndividual farmer will be himited 1o 2ha of land holding. The project will be implemented
by Agency for Development of Aquaculture, Kerala (ADAK) with the support of LSGls
Awarences creation, Technical guidance and Extension service will be provided by ADAK.
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m*-—&uaummummawm
Shrienp fom develict paddy fickds or not suitable for Monsoon crop. it is estiuicd that thers
mu-m.mmuudwumm« fish. The peoject
ﬂm-wzum—nd-mmmdumuuum
uuduwuu»h-mum—q-ﬁ-dmm
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proper seratiny
Cont extimats of the profect.
(Rs. In lakh)
SLNo Components Cost | SO S00re | o roution
Haak loas
P o b o | 1380 W00 5|
2 u'ﬁi&'&_ﬁ- in Kole| 14275 90.00 5275
L ands H________j
S ) One Paddy One Vb in Pokkali| 16795 | 100.00 5198
4 'h of nes cum shrmp | 25568 200.00 s560
| |fumingin Kaipadu lands
Total 55198 | 4w | 1nss
¥ Ong Paddy One Fish in Kettaoad Regioe.
(Ra. Io lakb)
Towl Wl
SLNe Particulars Cest Govt. Share Beak loss
T . Comt _11#_6_&“ 455
o 23 p K 1
—3 i3 8}’
[ w 02 02 >
5 |Survey Expenses, Vedficauoo,| 0.1 0.1
0 -
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4o

(Rs. in lakh)
Beneliciary
2‘: Govi. Share | Contribution/
_Baskloan |
WS008 | 201552 | 19.43702(40%)
(60%)
4l 246 o4
6.15 369 246
1.025 076875 | 0.25625 (25%)
(75%)
205 | 20.5 (100%) 0
515 | 6.15 (100%) 0
5375 | 1153125 | 384375 (25%)
= O5%)
123 0 123 (100%)
12.8125 0 12.8125
(100%)
22447 23447 0
133 135 0 ,
18178 » e
(R in lnkb)
Beweficiary
g:' Govt. Share ] Contribution/
| DBenkloas |
1 | Total Cost 94.30 56.58 1.
3 ‘otal Operstional Cost 5330 73,0625 302373
3 ‘ —15.00 15.00 00
r WJ wm!w!) 40 40 00
S | Survey Expemses, Verification, | 125 125 00
Extension awarencss crestion and
documantation ete.
6| Oher unfoeeseen expenses - | 01095 | 0.1075 00
Total 1679575 | 190,00 67.957%
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Exhibit 17: Evidence of unit cost and cost analysis of the rice cum shrimp farming in Kaipad lands

49

H

Anmexure =TV

u-newa.caummammmmhwnn

10000 |

Annual Operational cost (for unit of 5 Ha ares)

‘ Farm ummmﬂm&——__m.
4 | Farm shed _(temporary) 20000
"5 | Contingency
__Bubtetal (1)

—_—

Capital cost
= | Particulars Amount | Subsidy
No - (Rs.) ‘m&ﬁ
N und Tormation snd Jand preparation 2000 m* | 450000 337 |
= gsuumm of shuice gate 70000 _ 52500

37500

. 150008
7500

45000

1

For first crop | Sheimp

Subaidy

Land lease (Rs.5000/ha.) X Sha

Cou umm;amaooooo.hnmp-esownﬁ
e —
Mps,oooah seed @ R 4/seed]

750008

Wages fa.dditionnlhbwrhrdmpm

Rs.250]

Cost of shrimp/fish feed

Cost of Dolomite/lime

Fee for mmﬁm

M“mim

of Rs.40/Kg)
Cost of shrimp .e.a (100000 shrimps & 50

seed |
g‘hb seed {12500 @ Rs. 4 [ soed)

wmfam.mhmmﬁummo

man days @R3 280)

Wmhmmmzéomdq-

Cot(ol fish /shrimp feed

"Cost of Dolomite/lime

Conungency

Bub Total (3)

" Grand Total (11+3)(3]
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Exhibit 18: Evidence of shrimp feed cost for Pokkali and Kaipad lands

Ph; 2804339 (O
K.C. TRADERS b, 8907718640
Kottapuram, Kodungallur
Pin : 680 667, Trichur (Dist)

7;/ p,cw R Dote. ) =/) ~1o 15"

'

Ad Ak
Erv\.a*«/&-fw\.
D Bk for 341 fpbis shornf fod
’f M.W&SPK‘B"S ,M_olh_fo—aa.
2) Dobraite )J,M/v SofgReg M3 - bos-s

2) Feed Fnry _éscr«x75c'm)

Widh £ Mrn fod Antfoplors — m'{’g’/g"‘
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Exhibit 19: Evidence of the quantity of feed required for Kaipad and Pokkali lands

The requirement of Feed for Kaipad Farming System

In shrimp farming in Kaipad land. shrimps are reared by supplementary feeding, to 3

size of 7 grams during the first month.
> The feed requirement is as follows: i
1. Stocking rate of shrimp seed — 2 iakhs/S Ha unit
2. Survival rste — 85% during the 1™ month
3. Average body weight (ABW) — 6 grams

Shrimp seed will grow to a size of 6 grams during the first month when the stocking
density is 40000/Ha. Hence the Biomass after onc month growth will be 1020 Kitograms. ie
{2,00.000 x 85% x 6 = 1020).

The Food Conversion Ratio (FCR} is 1:1 when it is fed with 34% Protein feed.
Hence the feed requirement for one unit is 1020 Kg and rounded 10 1000 Kg. anticipating
natural feed from the surroundings.

Feed Requirement for Pokkali Fields

In Pokkali farming system the shrimp famming in summer season is carried out in 2
traditional way. To increase the income from farming high value species “Penacus
monodon” shrimp sced is stocked. As the ficld is not irradicsted, there is presence of other
fishes and hence the stocked shrimp sceds are to be fed with pelicted feed for 45 days. The
growth of shrimp seeds in 43 days is 10 grams with 80 percent survival. So weight of
shrimps is 1600 Kg. ie (200000 x 80% x 10 g} FCR is 1:1.25. Hence the supplementary feed
reguirement is 2000 Kg per unit.
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Exhibit 20: Evidence of rice productivity in Pokkali lands

Rice Production in Pokkali Fields

Production of Local Variety of Pokkali is given in pages 19 & 20 of the booklet
Rice Research Station, Vyttila - an overview. The Production of pokkali in
pokkali fields are different from Kaipad rice farming in Malabar Region. The
average production of pokkali prevailing at present is 1.5 to 1.75 ton/ha. The
production of Vyttila -1 is 1500kg/ha and Vyttila-2 is 1750kg/ha. Local
varieties mentioned above are customarily used in pokkali fields due to present
situation prevailing there. Hence the production of paddy in pokkali fields may
be considered not exceeding 2 ton/ha.

o
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and non availability of labourers for cultivation practices. The substantial
income from the subsidiary prawn cultivation tempted the farmers
concentrate on prawn cultivaton alone/round the year prawn
cultivation without paddy cultivation. Apart from spoiling the
sustainability, this practice caused several diseases to prawn and thereby
the income has reduced drastically. Thus the farmers could realize that
rioecultivationisanintegalpano(pokkalifarmmgandthe farming
system involving rice followed by prawn/fish is the only sustainable
model in the pokkali tract.
RESEARCH ACCOMPLISHMENTS
A. Rice Breeding
" The varietal requirements for the pokkali ecosystem are
& Tolerance to salinity acidity and submergence

& Semitall stature ( 120 - 130 cm) and non lodging

4 Plant duration not above 125 days

<> Shouldpossessdonnancyfromeeekstoonemnth
a.lntroducdon-cermphmeoneedonandndnuﬂon

As a first step of rice improvement, Jand races from different pokkali
ecosystem like Chellanam, Kumbalangi, Vypin, Kadamakkudy, N.Parur,
Cherai, Thuravoor, Pattanakkad, Cherthalai etc were collected and
evaluated the performance. The land races like Pokkali, Cheruvirippu,
Chettivirippu, Kuruka, Karutha kuruka, Ponkuruka, Anakomban,
Mundakan etc are some among them. Apart from the local collections,
saline tolerant accessions from other states and from other countries
were also introduced, evaluated and utilized for the breeding
programme. Further, they were maintained in the germplasm. The
national accessions include CSR-10, SR-26-B etc. The international
accessions are IR-5, Nona Bokra etc. A saline tolerant germplasm of
about fifty five accessions are now maintained in the germplasm bank.
b. Selection
~ Selection in the local varieties - both 'mass’ and 'pure line' selection was
attempted from the very beginning. Pure line selection was started in the
two widely cultivated local varieties viz.Choottu pokkali and
Cheruvirippu.
The first high yielding saline tolerant rice variety VTL-1 was evolved by
pure line selection from Chootuupokkali and released for cultivation by
the Department of Agriculture. This variety has 10 - 15 % higher yield
-
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than the local varicty. The average yield of this variety is only 1500
kg/ha. But this variety has the Saltol QTL in chromosome number 1
which is the world's most saline tolerant gene QTL and is being used in
the saline tolerant breeding programme of International Rice Research
Institute, Manila, Philippines and other countries throughout the world.

The second high yielding saline tolerant rice variety VTL-2 was evolved
by pureline selection from Cheruvirippu and released for cultivation by
the Department of Agriculture. This variety has also 10 - 15 % higher
yield than the local parent variety. The average yield of this variety is
1750 kg/ha.
<. Hybridization and selection

+ The rice hybridization programme commenced at the Rice Research
Station, Vyttila, during 1975-76 period so as to combine the high yield of
released high yielding varieties and abiotic stress tolerance of the
pokkali land races. The first high yielding variety evolved by combination

. breeding was VTL-3 by crossing VTL-1 and Taichung Native-1. This

- variety has an average yield of 2500 kg/ha and was the predominant

¢ variety for about 10 years in the Pokkaliecosy. m.

Another rice hybridization programme commc nced at the station, during
1980-86 period was to combine the high yield of high yielding rice
varieties developed by IRRI, Philippines and the abiotic stress tolerance
of the pokkali land races. The second high yielding variety evolved by
combination breeding was VTL-4 by crossing the land race Chettivirippu
with IR 4630-22-2-17. This variety was released during 1994 and was the
predominant variety for a period of ten years in the area. Even now this
varietybasgoodmptanoeandisd\epredominamtanvaﬂelyinthe
semi deep water areas,

d. Mutation Breeding

The people of Kerala prefer only red rice. Being organic rice, there is
.ample scope for export of Pokkali rice. Hence, a mutation breeding
programme was initiated at this centre during 1984 - 86 period to evolve
a white kernelled tolerant rice variety from Mahsuri. The mutant high
yielding rice variety VTL. 5 with white kernel was evolved and released
for cultivation. The average yield of this variety is also 3500 kg/ha.

€. Development of semi tall non lodging high yielding variety.
When the labour availability became a problem and labour charges

2.
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The Pokkali movement: Bondmg to save a

dying rice variety

K. P. M. Basheer .
Comment - pont * Ti <ahref="hip//www.thchindubusinesstine.com/ /econony/agri-
business/the-pokkali-movement-bonding-to-save-a-dying-rice-
varlety/article5 154416 eceNextsizo=large&ioat=1" title="Large Text Size"
>T+</a>&nbsp,&nbsp;-&nbsp;&nbsp; <a

href="btip://www.thehindubusinessline. conyi y/agri-busincss/the -pokkali-movement-

bonding-10-save-s-dying-rice-variety/articlc515441 6.coc?iextaize—smalldtest=2"
" tithe—"Smault Text Size">T-<a>
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1

Students traneplanting rice in the Pokkali paddy field (6o pboto)
Adsby Google -«
Brigade Bhuvalka Icot - Great Location for Growing Business Designed for Multi-

» W .CO
Kochi, Sept. 21:
Amiqu:ﬂcevniu);.AuMq\nfmminswﬁm.And,amiquayofﬁnmchgﬁming. '

A small band of activists and organic-farming cnthusiasts have banded together to revive a
dying farming practice in the coastal rice fields at Ezhuponna in Kerala's Alappuzha disirict.
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10. PADDY-CUM-FISH CULTURE IN BRACKISH WATER

In certain areas of the world (stales of VY. Bengal and Kerala, In India - most popuiois areas
fn the country) tida! swamps In the coasial arsss heve been converied s rice fislds. Rico
culiure cperations hare usually coincide with the rainy season (monsoons), when the casstal
inundeted areas bacome loss saline. The paddy cuftivatad, n\nhav.mﬁn.dto are long-
siemmed (deepwater or floating) and salinity resistant variatiea.

Cutture of brackieh-water prawn and fishes in Bengal is described by Fillay and Bose (1857)
and Jhingran {1075). Paddy fields lying ness imigation cancls are moda use of for the culturs
of prawns and fishes. The canal water is maintained about 30 cm below that of the paddy
- field and at this tima, befors the onsst of the South Wast Manscon, the fiskis ara manurad
N and preparad and paddy sesdings plantsd. With the cnest of the monsoon, tha water laval
F in the cenal woukl incresse with rainwader and salinity will be lkowsred. At this tima the bunds
: surrounding the paddy fields ane cit af selected places and fish and prawns fry, ara aliowad
. to enter the paddy fiekds 2nd grown during the paddy cuttivation period. The fish are cropped
just before harvesting paddy. The fish in the canals are aiso harvested. In the brackish water
paddy fields the fish proguctions works oul to 100 — 200 kghwfyenr, Species cuttured hers
are. Finfish - Muglh persla, M. lade. Riinomugh corula, Lates calacrifer and Mystus gullo,
Prawns - Palsemen carcinus, Mecrobrachium nude, Metapenaeus monocercs, M.
kreyicomis and Pengeus semizulogtus.

Fizh culture in brackish water rice fields in Kersla (S. W. Coast of India) is different. The low
lying pacdkly flekds are called "Pokkali' and the cufture of fiah here has been described by
saveral authors cited by Jhingran (19875). Raman (1068) descibes an experimert on prawn-
qu:‘m&ﬂ:mmmu% mymsgﬁmﬁiél 1000%, e m

are usually cop s, © k
“yokd ng npqwlgd 3 mmmmﬁwayuﬁp%'o sﬁ‘l}

M'\ﬂh M?memmddy,mmnmmh
MMMMMdMWWMMMMWbMMMNMB
known as tha paddy-fald pravwn filtralion. A typleal filtration flald, In which tha sffact of siza

numbar of sluice gatas and area of the field on prawn calch has been studied, is shown

In Raman end Menon (1063,

Pa(bm tsuallywmvatodintmﬂoldsmwu Septsmber (S.W. Monsoon active)
(he brackistwater surmounding the paddy fieids are fow n salinity. In several cases
. mmuwdanooaugm(mmmmwmuwmammh
prawms, but in meny ceses the trapped prawns end fishes are aliowsd to grow as a culture
fishary. The latter has beon shown to yield better. Afler harvest of paddy when prawns are 10
ba stocked the bunds provided with slices ars sirengthansd, and during high tids the
*ncoming waler bringa in planty of prawn fry. For avery subseduent high ide during tha
. autumn the pravmn fry are rappad - # is iaken that more fry are imppad in tha Mgh fide, and *
often a kerosine oll lamp is hung on the sluice gate to ‘atirect’ prewn fry. Al pegp tides the
pravmis ard retained inside the pond, by letting the weter go ocuwt through the sluice, across &
having a rectangular frame, in the sluice, thus literally serving o8 a filter. The
stocked prawns grow in the pands unil December; they ara harvested from December il
April (multipie harvest - 7 or 8 nights distributed over the full and new moon days).
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Exhibit 21: Evidence for price of paddy for Kaipad and Pokkali lands
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69

SALE PRICE OF SEEDS AND PLANTING MATERIALS

‘ No.R1/66283/2002 Dated, 29 - 12-20i4 * Revised Price list - w.e.f. 01.01-2015
KERALA AGRICULTURAL UNIVERSITY

Code
No. | ftem Rs.
| Paddy seeds
1 |88 45.00
2 | Coarse 45.00
3_| Fine grain types (Basumathi type) 60.
4 |FS. 42.00
5 |C8/S 36.00
5.1 seed - & 60.00
6 | Pre - release cultures 39.00
_7.a_| Medicinal rice -Njavera 100.00
a 7.b | Pokkali seed (Kg) 50.00
8 | Mat nursery 40/m2
9 | Ordinary nursery 20/m2
| Vegetable seeds - TLS
10 | Amaranthus 1250.00 |
11 1750.00
12 | Bnindi (Okra) 1000.00
13 | Bhindi F1 hybnd 3000.00
14 | Bittergourd - Preethy and other varieties 2000.00
15 - 2000.00
16_| Bottlegourd 800.00
17 1500.00 |
18 jal - F1 10000,
19 3000.00 |
20 2800.00
21 | Cluster bean 1200.00
22| Cowpea (Bush types including Anaswara) 600.00
23| Cowpes (Kanakamony) _ 350.00
24 | Cucumbex- melon (Vellayani - Veltari) 3000.00
25| Cucumber- Salad (AAUC-2) 200000
26 | Cucumber-Opmelon (Mudkode/Arunima/Soubhagys) 1500.00
27 | Dolicohos Bean 800.00
28 | French bean 500,
29_| Muringa seeds _ 220000 |
30 | Pumpkin 1500.00
31 | Red 300.00
32 | Ridgegourd/Smoothgourd 1000.00
33| Snakegourd — 1800.00 |
34| Sword besn/Jackbean 1000.00 |
34.1 | Clove bean 1500.
35 | Tomato 5000.00
36 | Watermeion 2000.00
37 | Winged bean___ 1000.00
38 | Yerd long bean 1500.00
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Exhibit 22: Lease agreement from Thrissur provided as evidence for cost of leasing Pokkali lands

”~ 56
_ Translated Agreement copy _ -1

This lease Agreement executed on the 23" day of June 2011 between (1)
Smt.Shyla, Kulakkozhipadath Mannam P.O,N.Parur(2)Deepa,
Kulakkozhipadath, Mannam P.O, N.Parur (3) Smt.Kumari, Thanipadath,
Venmanissery, Mannam P.O herein after referred to as the lessor and of the one
part and Sri.P.M.Hiran, Pookodan house, Mattathurkunnu P.O, Kodakara,
Thrissur, pin- 680684 herein after referred to as the lessee of the other part

Where as the lessor is the owner of the pokkali field as per schedule
attached in Mukundapuram Thaluk Puthenchira village,Thrissur District
survenoy 119/8,120/3,6,12,17 62/13,125/1 etc possessing an area of 2.44 ha( as
per doc 23/2004 book no.l , Mala Sub Registrar office)l.32 ha (as per
document 33/2004 and 735/2005 book no. 1 Mala,Sub Registrar office )and
1.75 ha as per document no. 24/2004 book no. 1,Mala sub Registrar office)

And where as the lessee offered to take on lease the field described in
the schedule 1,2& 3 for a period of 5 years in the existing condition on the
following terms and conditions:-

1. The period of lease is Syears starting from 23.6.11 up to 22.6.2016

2. Yearly rent for the total area of 5.51ha is Rs. 75000/~ and the total
amount for the 5 year is Rs.3,75,000

3. Two years rent Rs. 150000 is received from the lessee as advance on this
day and the rest of the amount is to be paid by lessee is two installments.
The First installment of Rs. 1,50,000/- is to be paid on completion of one
year starting from 23.6.2011 and the second instaliment of Rs. 75000 is to
be paid on completion of two years from 23.6.2011

4. The lessee shall not sublet the fields leased and shall not make any
alteration or improvements and shall retain the fields to the lessor in good
condition on completion of lease period.

5. The lessee have the right to seek Govt. Technical Assistance for
shrimp/fish culture and to receive the grant during the lease period.

St
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r b5
Transiated Agreement copy -2

This lease Agreement executed on the 22 day of October 2012
between (1) Sri.Vinod, Chambakulath house, Lokmalleswaram village,
Kodungallur, Thrissur(2) Smt Jina, Chambakulath house, Lokmalleswaram
village ,Kodungdhn’,mﬁmheninaﬁetnfemdwulheleswrmdofﬂw
one part and Smt.Kamala Gopi, Oliparambil house, Pullut P.O, Kodungaliur,
mﬁmhcteinsﬁernfundwonthelmeeofﬂ\eoth«m

thtenmelmisdwomofthepokhli fields in Thrissur
District,Kodungallur Taluk,Pullut village survey 432 having an extend of 3
acre.

Andwhaeuﬁwleueeoﬁemdtoukeonlmednpokhliﬁeldsfora
period of 5 years from 22.10.12 to undertake shrimp culture subject to the
condition of tmdrunofsmwdyw.mlweeshnﬂmhave(hcﬁghlw
undemkemyothermivityinthisﬁeldexoeptsluimpcummmdhastopay
the rent every year without any dues.
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Exhibit 23: Lease agreement from Thrissur provided as evidence for cost of leasing Kaipad lands

13

lmummm.l"

mmmkummdsydl'hyofbmnwdywho
MMMMMMUS«MMMWM (Lesse) and
leascholder,

Whereas the lesser is the owner the Kaipad land owned and in Kannur District,
Taliparamba Taluk, Cheleri village, Kolachery Panchayat, Cheleri Amsom, Noonjeri
Desam having an area of 1600 cent, in Survey No 8572, 8573, 85/1/1, 86/1, 8672, 9277,
70/1 o the President and Secretary of Haritha Karshaka Group from 1.11.2012 for five
years wid\nmuuofsm-pambtwhuﬁngmkmmrﬁnpﬁmingm
mﬁmmhﬂplawndbyMme.Ermjoﬁﬁﬁfmm.
Wesipm‘nwmw;wwmmelndﬁrmhmwmwﬂmmd
fotnukingmmuwimwah.
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Lease agreement 2

mislmemisexmdondayoffdayofbewnwof)wTwo
thousand twelve between President/Secretary of Jaikisan Group (Lesse) and leaseholder.

Whereas the lesser is the owner the Kaipad land owned and in Kannur district,
Kannur Taluk, Ezhome Village, Ezhome Panchayat, Ezhomei Amsom, Desam having
an area of 16 Acre, 15 cent in Survey No 39/3 to the President and Secretary of Jaikisan
Group from 1.11.2015 for five years with an amount of 5000/~ per Ha for culturing
organic Rice-shrimp farming with cost finance assistance implemented by the Farm
Manager, Eranjoli Fish Farm, Thalassery. We sign this agreement agreeing to protect the
hndfmoanimwscuhurefodymmdfo:makingmmywnmﬁmwm
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Exhibit 24: Evidence for the stocking density of brackish water fish species in Pokkali lands

% - a mission towards blue revelution through aquaculture
ppment with the co-operation of Local Self Governments and

r.?’ 3

By

: *&_

)

z " GUIDELINES

" FOR THE IMPLEMENTATION OF
MATSYA SAMRUDHI PROJECT

" i omgil
s § TFUIEROmEToR

Department of Fisheries
Thiruvananthapuram
June 2012
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Department of Fisheries

o In case of groups/SHG/Society the limit shall go up te 15 ha and for
Padasekharams this limit shall be 50ha (limited assistance). For the free

seed supply the maximum rates of stocking of fsh/shrmp/scampi are as

follows:
i. Fish seed - 5000/ba (Fingerlings not less than 4cm)
ii. Scampi - 5000/ ha {Juveniles -15 days old)
iii. P.monodon - 25000/ ha (Post larva-20 days old)
iv. P.indicus - 50000/ ha {Post larva- 20 days old)
v. Karimeen 3500 seed/ha (actual seed cost limit Rs. 25000/

vi. Adukkalakkuiam - 100 seed/pond
e Over and above the number of sced supplied under this programme,
farmers can stock additional sced by meeting the cost by themselves, But
the total stocking density and types of fish/shrimp culture programmes
are as shown below.

6000/ ba (Composite fish cutturc)
15000/ha {-do--)

5000/ ha {--do--}

50000/ ha (Modificd traditional / extensive)
iv. Pindicus - 60000/ha {(--do--}

i, Fish

ii. Sca;npi

iv. P.monodon

+

Feed subsidy

Feed subsidy will be limited to the amount after meeting the cost of secd
from the input subsidy. The farmers can producs the bills/vouchers of feed cost
and the concerned Chief Executive Officer of the FFDA can disburse the amount
through bank account of the beneficiaties after approval of the District
Committee. The maximum benefit witl be limited to total input submdy allowed.
Separate instructions will be issued by the Special cell for the release of feed
subsidy.

33

¢
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Exhibit 25: Evidence for the man-days required to construct bund for pokkali and kaipad lands
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Exhibit 26: Evidence for the man-days required for prawn filtration in kaipad and pokkali fields

- .
I

Ref: Comment PS 14

3 Reference :-A Micro analysis of problems of dlsplaced women Agricultural
s labourers with special emphasis to the poklmll ﬁelds of Vypmkara

By Shyna P.A and Sheela Josephl G “”‘ : :
i The artwl m{gennons that 246 mandays are requ.lrec‘l ]
! prawn filtration operauon power requiremerit 4or 1*

almost the same because the watch and ward, the ‘sluice ;gate operator and the
net operators are the same persons who work in the farm. The number of sluice
gate operations,watch and ward ,the bagnet operations does not increase when
the unit areais 1 haor 5 ha
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Exhibit 27: Evidence for paddy productivity in kaipad lands and evidence showing productivity of shrimp
is only half during the second crop on kaipad lands
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Exhibit 28: Evidence for sale price of shrimp per kilogram

Read:

Minutes of the meeting held on 3/6/

15,

ORDER NO,C2/21009/10 _DATED : 27/06/2018

As per the minutes of the meeting held on 3/6/15
Dewtmmmmhnm!mmmdcddedwmﬁmmcpdmdﬁm
produced in the Government farms and hatcheries. Henece sanction
ithcmbywcwdedlorevintheuteofleningpﬁocdﬁsh
production in the Government farms and hatcheries as detailed
below with immediate effect.

SLNo. [ftem N | Revised Rate :
1 |Catla e SR WS 120
2 |Robu e Y = 120
3 | Mrigal y IR ; | 100 |
4 _-NLg_beo o - i 100!
(3. |Cyprinus _ . i 100
6 |Grass Carp 120
7 Silver Carp RN TSNS
8 Barbs (Paral) 1 . 100/
9  [Varal e _ 200
10 |[Mushi =T B 120
L st eronsen |
12 JAral == = 130
13 AManegn 0 = 75
14 Pearlspot (Kanmeen)

200 pm & above 350 |

Below 200 gm 300 |
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30 Grouper :
1 Kg & above 200
below 1 Kg ‘ 150
31| Ethrinus (Aeri) _ 150
32 | Vallipoomeen 100
a3 Anabas (Karupu)
big - 100
small - 70
a4 Etta
big 80
= small _ 60
35 Leiognathus (Mullan)
big 20
small 60
) Mud Crab _
above 800 gm 1000
550-800 g 700
Rate for Sale of Shrimp
Sl No, Item Count Proposed rate
: (Rs. /Kg)
38 Tiger Prawn (Kara) 10 700
(. 560
30
- 50 - <.
G ) 270
80 260
b= 100 & above 250
39 mmmamp 40 320 ‘_1
' Em— _300
60 | 280 )
i) 27
80 260
90 250 o
& I el W —
120 ~ | T 23
150 210
I - —
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Exhibit 29: Evidence of Climate Change and Sea-Level Rise in Kerala as per Kerala SAPCC

Péep KERaALA STATE AcTtlobN PLAN O

CLIMATE CHANGE — PARES -29 7o 34

{ PROJECTIONS IN MINIM UM TEMPERATURE i

1270
1270

kanih,]
Loy ]

a4 F5rm 191 FroR 1 L]

Fig 4.6 Chuange in averige tanitiurs inperaturs in 205}
4.4 %en Level Rise and Frojeclions

It is ow straklished that the sea lewe] is on the fse due 1o glohal sarming and the projected Sea Lewel
Hise (SLR) wlemp Kacald coast on a conSErvative estimation is ahopt 100 to 2N mm over tha et [0 years.

Vulnerahility to Sea Lavel Kise would be of aluming 1o the majoity coastal commiunities which live om sandy
coasts, mnst of which are barrier beaches or spits. Backwater banks, slands and fiuubon Eud&‘@dx fizlds 3E

vther vectiong of the cogswal 2oae which are highly eosceptible to Sea Lavel Rise. If the oep level rigee h: fulal]
v merre, HAY ﬁ ki of the coaseal rc,E'ccn mudﬁﬁﬁ Kochi will be inumdeizd

Kerala State Acvion Man on Climate Change - = o - 29



181

1200
7100

Q00
L
8700

Sea lavel {mvn)
g

1540 1950 1980 1900 1980 1990 2000
Year (1838-2000)

Fg 47 Hisonic wea kevel nise = Kochi coast

The historic soa leve! nixe for Cochin & estimated to bave been 2 cm in the last cne centwry (Emery and
Aubrey, 1989; Das and Radhakrishan, 1993). The scenano of fotue sea lovel were obtained by adding the
propeced values for a given year to the jocal trend of 0,02 cm per your times the number of years from present

(Fig. 2.9)

Fg 48 Prent and proected inundation anes = satellite images. Source. Climate Change and India.
44 assesyments

—_
Kerala Stae Action Plan on Climate Change 30
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Fig, 4.6 gives (he saicllite images, with the first one showing the curment posiuon of Kechi and second
ome shuwiog inundation areas C(red marks) for 2 1 meder sea Level mice in Kochi. l_t_-:!p.a:l}' shows that coastal Tegion
of Kerals is one of most voloecible region in the country dug ta progected ses level riae. It is now cstablished that
Ih:_u:-a kel i oo e rise di (o global wam!jng and the pm_jqctﬁd_.’i:a Lewvel Rise (3LR) along Kemala coast on a
conservalve eslimasion s aboot 100 to 2080 @mm over the oeat 100 years'. Vulnerability I S]_..R:._\'mﬂ_dbl; ol
alaging to the majority eoastal commonites which Live oo sundy cossts, most of which are barrier beaches o

spits. Backwater hanks, islands ard fiiruucn pmd_s.-wy Nelds ave pher sectiong of the coastal Zope W]chu e

highly susceptible 1o Sea Level Rise,
e

*. Climate Change and Indla, 44 assessmants.

Kerala State Action Plan on Climate Change 1
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5, (limate Changs Vulnerabillty Assessment of Kerala
4.1 Background

Volnerability usséssiment i the process of identifyiop, guantifdng, and priodizing (or ranking) ‘the
vulnerehilities in & gystem. Wiikin the mnge of chimare change snudies the mest volnerable are coasidered 10 be
those who are meost eapessd ¢ harand, who possess limited resources (o cope, hesvily dependant on sobslstence
activities involving sximcnion naral resources aod whoe have least regilience o climare shocks {Bohls, Bowhng
and Watts 1094)

Understanding he regional end local dimensicos of wulnecability is iherefore sccential o develop
appropriate and Largied adaptation efforts. Assessment of vulierabdlicy o climate variability and change broadly
helps in
 Understanding, current vidberability.

v idenify e Faciors that render some disinicls mre Yalbeeab(e than ohers.
« Infiwen and: facilitate the decision-mabing process.
* Selection of adaplation strulepiss and pracdoss -

To date, hardly any siudigs providing chroogh, comprehensive socio sconomic or eoviemokmal
assesspent of where the staie i vulnerable from Aubwe Climate Change when and from what specific cluoie
chinge wupacts. Based on some penecal understanding of climare change and profile of the stwe following
parpruphs depict the yolnerability to climute change

£.2 Climate Change Yol rabiity Froflle of Kerala
Yolnerability to climate vhergs can be considened to be high io state dus to uniguoe soonl, scomoomie,
eoviroomentul and pliysical conditions that amplify suscepubilily W oegelee inpaces and contribole to low
CApAciny o cope with and adapt to climate refated hazards. Generaliy vuloerability profile of the stalc wowards
climute change o8 Fallows
+  HKerala consdtutes only 1,18 %4 of the (ol areas oF [ndia huc aceminte for about 3.1 %% of Indien's
popalation. The deority of populution i B59 persansy 8. km which are the three times 25 densely selded
a3 eest of India
+ High dependency of the stare's secio-gconsinic natuee L climabe seosifive sectors like Aprieulture,
fisheries end focests.
»  Multi Hazards profile of the staees which is more txposed o chinsce related hazands Dhke flood and
dronghds.
& Korala has a wery Jonge coastling of 570 kny, aur of which 322 Jon is prone o sever st erosion,
+  Oceurrencz of many fragike ecosyseem of the state ke Mangroves, Shola forest and Tropical cvergresn
forest civer Povhi and Aghi ete and many biodiversity regions.

.
Kerala Stabte Actioh Flan ob Climate Change 3
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»  Reducton in the avadlabilivy of fresh waler bwd inpacts oo agiculiume production and food securly dee 1o
predicted decline of’ minfull. '

v Boondary stuils for differan foresr rypes, with consegquens implicauon for species diversity med foresy
deperrdint cotrumunisies.

= Threats of sea bevel rise in the low lying amas alung the coastal weas of the state.

. Chunges of viruleoss and disease pattern especially »oooor borte and warer bocie diseases,

»  Incrzase energy dermands and subsequent impacs onclimate sensitive infrasomcture.

» Land depradation way alse be cxacerbatcd in the state, posing additional thagats to human well-being and
development of human pressures on lands ioeasity,

5.3 Coastal Kerala Is risky zoor to climaie change innpacts

The cuasting of the stane of Kerala 13 380 kry long where it cotgizts of mne distns, The wlal areas of
coqstil distnels are TS wp, Ko wath ;M&pﬂat_iﬁh-athsiﬁ' of 2062200 Ban {2001 vémas) as aganst 5%sg, kmin
the srate. In has the concentration of major population centers at low elevations including all flve Corporations of
the st 16 Thiwvinadhapuor, Rollam, Emakulam, Trisser and Eoeikode, Coastal areas have vibrant
pearraphical urea in the state which influeoces all sectore of the stae sconomy, The human presencs. inflwence
and activity of the coastal areas have reached in every parls of the state.  Moreover nubure] ecosystems of the
cnast are pifted with beaches, dunes, butier, beuches, sall marches, lugoons, buckwater, ounpgroves forest amd

esiuaries.

Coasial repion of state will be particulady vulnerable to the climate change of present and anticipated
risk. Tt is catimated that sea leve! ose by 3.5 w 346 inches belwoen 190 and 2100 woold result in salinity
intmasion to cosstal grouodwater, emdungenng wellands and imuodatiog valusble Jand and cosstal commurnibies
and the most vuinersble stretches aloog the weslern Indisn coust are parts of the Konkan coast aod south Kerpla
{India's Second Marional Communicetion to DMECC). “E also assessed dhat the s2a level rise iz 1O nand 2.0 m
mspﬁc:l:i\'cli iﬁ 5 km and 54% s, km will be Eﬂﬂiﬂlmlifﬁhﬂ w 5 of suroundling Kochi Another
study shows iF the sea kevel rise increase by 0.5 melr then ﬁsq ko of weiland may loss the in the atai:-{

Eharnw and Drowivedi}, This clearly indiates the vulnerabibity of the ¢oasial region wheee cven with 3 few
m level. The potentsal inpacts of global clinse change m cosstal Kerala are salinily intrusion
ol :.qLi,fn.-,m ald cise i saliegry of wetlands [Thrvikramaji, 2008). EE B ivel. rigs for :..Ehin duriEE :hi Wsr
cerry is ¢gtimated a2 om (Emery and Aobrey, 1989, Das and Radhakrishna, 1993}, Boc the tace af increase is
-m rate of 5 mm in dagadas 1o come (This will accelerue enosion and incrca.';
i misk of Aooding (Machnlls e al., 1999}, The shore line change assessmem of Kerala coagt ( SASCOM) for 2

]
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