3.5.2 Watcer Resources Development Plan
(1) Reliability of Water

The main objective of the rehabilitation of this tank and water resource development
is to assure irrigation water supply to the crops in the tank command area. The
rainfed tanks depend on rainfall for their inflow, which is a concerning the
rcliability, however, it is possible to estimate the frequency of occurrence of storms,
based on past rainfall rccord of the area. According to the Indian Meteorology
Department, the definition of drought is based on the scasonal rainfall deficiency
and the following classification was made based on the total scasonal (September -
December) rainfall accurred in a particular calendar year; (i) Excess > 1000 mm; (ii)
Normal 750 - 1000 numy; (iii) Deficit 500 - 750 mmy; (iv) Scanty < 500 mm. Thus the
probability of the availability of water is estimated as prescnted below.

Liabitity of Water Based on Rainfall

Classification No. of Years Total No. of Years Probabitity (%%)
Excess 10 60 16.67
Normal i9 60 311.66
Deficit 17 60 28.33
Scanty 14 60 23.33

Among the 60 years period, 31.66 % of the years are classified as normal followed
by deficit years, 28.33 %, and scanty years 23.33 %. The excess rainfall occurred
only in 10 years accounting for 16.67 % of total years, '

Apart from this, another important aspect is the occurrence of drought or {lood based
on the rain storm. The choice of long return periods will result in large system
capacilies, the cost of which is oflen prohibitive. On the other hand, shorter return
periods would result mostly in partial crop failures and/ or reduction in crop yields.
As the basic data necessary for the these procedures such as yield variations due to
water deficit and price fluctuations are not available, the selection of design retum
period will have to be based on the past experience, both local and foreign and
judgment. The current practice is to use a 5 year return period {probability 20%) for

drought rainfall. For a 5 year return period, the drought monscon rainfall is
estimated as 975 mun,

‘The above facts and figures lead to develop drought management strategies as
follows:

a) Expansion of minor irrigation and promotion of rain water harvesting techniques
such as percolation ponds and the joint and efficient use of different sources of
water through village level and tank water user’s association.



A

b) Developing and intreducing a Monsoon Management Strategy, based on crop
life saving research and contingency plans to suit different weather probabilitics,
so that adverse impact of unfavorable monsoons on crop cultivation can be

minimized.

¢} Ensuring that harvesting rainwater and adopting efficient system of irrigation

water management become a way of life, as in the past,

d) Supporting anticipatory rescarch designed to enhance village capabitity to mect
potential changes in precipitation for planning the use of land and water
scientifically and conserve common property resources such as Echur Tank and

community wells.

(2) Water Quality

The water quality tests based on its pH and clectrical conductivity in the Pilot Tank
Areas were conducted by the Study Team during the field inspection.

According to the FAO (Irrigation

Irrigation Water Quality

and Drainage Paper 29 rev.1), the

Electric Conductivity

Degree of Restriction

degree of restriction of the water
for isrigation is defined based on its

clectric conductivity as tabulated.

The remaining tank water rather
shows alkalinity but does not exceed
pH 9.0, and EC shows less than 0.3
dS/m. Groundwater in the ayacut
shows rather atkaline water with pl!
range between 7.5 and 8.4, besides it,
EC indicates less than 0.7 dS/m
except tail area of the ayacul. These
results shows not so much of salinity
hazard to the crops characterized at
present.

(3) lmigation Water Requirement

less than 0.7 dS/m No influence
0.7103.0d53/m Slight to raoderate
more than 3.0 d5/m Severe
{Unit ;8/cm)
Yield Potential

Crop 100% 90% 75% 50%
Cotton 5100 6,400 8400 12,0060
Groundnut 2,100 2,400 2,700 3,300
Paddy 2,000 2,600 3,400 4,300
Carrot 700 1L100 1,900 3,100
Cucumber 1,700 2,200 2,900 4,200
Onion 800 1,200 1,800 2,900
Pepper 1,060 1,500 22060 3,400
Tomato 1,760 2,300 5,060

3,400

The major and dominant crop in the tank study area is the paddy rice. Based on the
long term climatalogical data, reference crop cvapotarnspiration values were
calcutated using the Penman method. For the rice crop, the crop coeflicient values
vary from 0.8 to 1.1. After taking into account the percolation losses of 3 mm/day
for red soils and monthly cffective rainfall the gross irrigation requirement was
estimates as shown in Table 3.5.3, assuming an irrigation efficiency of 40 %. The
entire registered ayacut of 58.68 ha is divided into three blocks to stagger the crop
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planting period. By this procedure the seasonal irrigation waler requirement for
Echur Tank is calculated as 0.988 Mm’. At present, the field irrigation channels are
made up earthen materials which facilitate heavy percolation and conveyance losses.
By lining the entire portion of field canals, the irrigation efliciency will be increased
to ncar 75 %. this increased efficicncy will decrease the irrigation water
requirement to 0.567 Mm’® per season. By lining only, nearly 0.421 Mm® per
scason of water is saved which can be used to irrigate additional area or stored in the
tank to raise a second irrigated crop in the following months.

(4) Water Balance

The inflow to'the tank and the outflow from the tank are the only two factors which
govern the storage capacily of the tank. Since the inflow to Echur Tank entirely
depends upon the monsoon rainfall (over a free calchment area of 1.57 Km’®) which
is vartable, water stored in the tank to cater the irrigation requirement also varies.
Naturally if more outflow is required, more capacity has to be provided, if there is a
ample suppty of water. The tank capacity, inflow and the outftow from the tank are
governed by the storage equation, given by

[Runoff] - [Evaporation]-[Seepage]- [Gross Irrigation Requirement] =
[Changes in Storage]

The first step in calculaling the water balance is estimation of runoff based on the
daily rainfall data using the dry-damp-wet method. The evaporation losses are
estimated from the waterspread area-elevation curves and the surplus water flowing

out is predicted from the capacity-elevation relationships. Detailed water balance
analysis was carried out.

By topographic survey, the capacity of the tank is determined as 0.464 Mm®. As per
the annual (fanuary - December) water balance calculations for the years 1986 -
1995, (Table 3.5.4 and 3.5.5) under the present irrigation efficicncy of 40%, the
irrigated area varies from 4 % to 100 % of the registered ayacul. In average, the tank
watcr could irrigate only 32 % of the registered ayacut. Among the last 9 years,
spill-out occurred only in two ycars namely, 1993 and 1994 accounting for 22.2 %.
The average value of runofY - irrigation water requirement is 86 %. By canal lining it
is possible to increase the irmigation cfficiency to 75 %. In such casec, near 100 %
irrigability could be achicved only in two years and avcragc irrigated arca raises to
46 % of the ayacut. With the reduced water requirement, the runoff - irrigation raiio
is increased to 151 %, implying that, if cvaporation losses are controlled and tank
capacily is enough, it is possible to irrigate the eatire ayacu{ with tank water. The
monsoon {September - December) also shows the same trend, but little bit increased
the leakage of spill out and decreased runof-irrigation ratio. However, in both cases,
under improved irrigation elliciency also, 100 % achievement in frrigated area is not

observed. Hence, along with canal lining, it becomes necessary to increase the tank
storage by desiliting.



(5) Drainage Water Requirements

The peak flow for a given drairage basin is the rate of flow following a storm at the
instant when drainage is great. The design of the water control structures depends
largely on the cxpected flood discharge. This drainage water requirements
considerably vary with the topography of the tank arca. The peak vunoff rates are
mainly conditioned by the natural drainage. In Tamil Nadu, for computation of
maximum flood discharge the Ryve’s formula is used.

Q=CM”-cm™

where;  Q = discharge in cuscee
C = 500, runoff cocflicient
¢ =100, 1/5of C
M = Area of combined catchment in sq.miles
m = area of intercepted catchment in sq.miles

Therefore;  Q = 500 x 0.606™
=358.06 cusec
= 10.14 m¥sec

Another scientific method to determine the drainage water requirements is rational
method which states that:

Q = CIA/360
where Q = Peak rate of runoff in m¥/sec
1 = Intensity of rainfall in mm/hr for a duration cqual to time of
concentration

C = Runof¥ coefficient = 0.5 for agricultucal areas
A = Arca of equivalent catchment {(ha)
Q = (0.5 x 90x 157)/360 = 19.63 m’/s

Both estimation results in the Pilot Tank arcas are summarized in Table 3.5.0.

From the hydrological point of view the rational method is preferred over empirical
method and also considering the safety allowance for the drainage structures, the
value of 19.63 m*/s is to be taken as the design flood discharge, after considering the
seriousness of disaster, local loss, inconveniences. This estimated drainage
requirements needs to be utilized for determining the spillway structures, their by
reducing the chances of being overtopped and consequently damaged.



(6) Basin Water Management

Even though, Echur Tank is an isolated tank, there arc many tanks located very
closely, forming a basin grid influencing the hydro and socio-cnvironment of Echur
Tank. In Chain tank basin management there are three aspects viz. (1) Hydrological
(2) Socio-economical and (3) Administrative & financial aspects.

1) Hydrological and Socio-cconomical Aspects

Fchur Tank basin water management covers a large ficld encompassing many
scientific and engincering disciplines such as meteorology, hydrology, hydraulic
enginecring, foundation enginccring, agricullural engineering and agronomy.
Hence, there exist several factors (such as some ratios) that affect the irrigation
or water management of this tank. A comprehensive information on all Pilot
Tanks are available in the Table 3.2.1.

1}

Ratio of Free Catchment - Command area

Since Echur Tank is a rainfed tank, it is imporiant to know the ratio of
catchment to command arca because, the tank storage is entirely a function
of quantity of rainfall received in a given time within the free catchment of
the tank. It was found that Echur Tank has a free catchment which is 2.68
times more than that of the command area. This indicates that the changes
that take place as a result of encroachment and social forestry which can
drastically cause a reduction in actual command area of the tank even during
average annual rainfall years.

Ratio of Tank Waterspread Area and Command Area

Larger the waterspread area indicates greater losscs by way of cvaporation.
A more precise and appropriate way to define larger waterspread area is by
the ratio of waterspread area to command area. The ratio is 0.72, which
implics that for every ha of waterspread the tank irrigates 0.72 ha. This
indicates that the shallow storage and suggests for policy implications on

deepening the tank by way of desiliting which could increase the command
arca by:

- Increasing the storage capacﬂy of the tank

- Vegetative method of soit and water conservation system such as use of
grasses for controlling the soil erosion in catchment areas of tanks that
have proved cheaper and more effective when implemented correctly.
This system will go a long way in reducing siltation of tanks to great
extent and to increase their life.

- Reducing the evaporation losses by larger surface area cxposed to the
sun. As cvaporation has disasirous effects in hot dry climate zone
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because they account for nearly 10 - 15 %.
iii} Ratio of Tank Waterspread Acea to Capacity

This ratio is 0.905 km¥Mm’. Engincering solutions like raising the bund
height and temporarily store the surplus by storing the surplus by placing
wooden or melal shutters in the surplus weirs shall only incrcase the
walerspread area (hereby exposing a larger waterspread area for evaporation.
Hence permanent rehabilitation measures need to be developed.

iv) Ratio of Capacity to Command Area

This is 0.008 Mm®/ha. Lven by assaming that the tank has two filtings on an
average, it could be quite evident that the water availability of this amount is
far less than the irrigation requircment of 0. 016 Mm? for a single crop of rice
under the current levels of efficiencics (storage, conveyance, and ficld
application). Existing designs and management procedures make it almost
impossible to provide a timely and reliable water supply for modern
agriculture based on high yielding crops. Furthermore, actual water
conveyance losses are much higher than assumed for the design of canal
systems, which reduces the area that can actually be irrigated.

The surface water resources of Echur Tank basin consists of dircct runoft from
rainfall and flow in streams. However, irrigation is largely depend on available
tank water and ground water. The total groundwater recharge of the
Tirukalukundram block to which, Echur Tank belongs was estimated to be 8,152
ha. Utilizable recharge is 6,929 ha.m, Net groundwater draft is 4,222 ha m and

 the balance available is 2,707 ha m. Hence, remaining 39.06 % of groundwater
resources is available for exploitation. Similarly, the total surface water
resources can not be utilized due to certain limitations, as under:

- Topographlcal geolog:cal technelogical and environmenial constraints

- Constraints in the utilization of flood flows. Concentration of surface flow in
four monsoon months necessitates proper tank rt,hablhtauon storage
structures.

- The utilizable quantum also depends on the quality of water being suitable.

- The non-proximity of water to the land fit for cultivation. Tail end farms are
too away from the tank.

Hence, canjunctive use of surface and ground water nceds to be promoted. Some
of the different variables involved in the process of conjunctive use of surface
and ground water resources are:

- Monsoen irrigation from tank and all or most of the éérly monsoon demands
from ground water wells. The withdrawal so effected is quickly replenished
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2)

during rainy scason. The non-monsoon canal supply thus released can be
realtocated to other needy arcas which are not equally rich in ground water
CSOUICES.

- Tail end farms of the tank basin command arca are usually subject to chronic
shortage. Surface and ground water resources can be pooled with advantage
in such arcas. -

- Reduction to some extent of tank supplies to private well command arca so
as to improve utilization of ground water resources without alteciing crop
adversely

- Having exclusive command area for tanks and wells. Ground water wells can
cither then intersperse or fringe the tank command arca.

Constraints and Potentials for Development

The total irrigation potentials created from the chain tank in the basin is not
being utilized for the following reasons.

- Lack of or inadequate field channels

- Inadequate drainage facilities, seepage, impeded drainage, absence of ficld
drainage channels.

- Inadequate preparation of land for irrigated agriculture such as poor land size
and shape, poor leveling and so on.

- Inadequate water supply, wasteful use of watcr, maldistribution of available
water and tail end difficulties for water use. :

- Improper crop planning and scheduling of 1rngalmn wnhout having a

scientific view on availability of water, soil type and regional agro-climatic
conditions.

- Lack of supplemental irrigation

- Lack of proper coordinating agency or deficiency in its funcuonmg amongst
PWD, agriculture, revenue and cooperative finance departments

However, there are considerable scope and it is feasible for further development
through betler water management through economic utilization of basin water

resources and augmentation of the supplics by tapping new water resources of
storage under:

a) Conservative Water Use

Comparatively ncw and unconventional methods like sprinkler and drip
systems of irrigation avoid loss of water through percolation and evaporation
and hold great saving of water to the extent of 50 % compared to presently
practiced irrigation methods. As a rchabilitation measure, conveyance losses
can be reduced by lining the canals. Dry land technology may be adopted to
grow crops under poor reach conditions.



b)

d)

g)

h)

Artificial Recharge

In large irrigated arcas, there are altractive possibilities of providing
underground storage through recharge provided by irrigation as well as
excess rainfall in wet years for usc in the dry years. Percolation tanks may be
constructed at suitable ptaces for replenishing the underground water.

Command Area Development

It is to increase the already created irrigation potential to sccure optimum
crop yicld per unit of water, per unit of fand and per unit of time.

Increasing the Irrigation Efficiency

Water application efficiency needs to increased (from present 45 % to 75 %)
by canal lining, land shaping, smoothening the land slope, and optimal plot
size. With increased cfficiency more arcas can be irrigated with the same
amount of water.

Change in Cropping Pattern

Emphasis on high water consuming paddy need to be shifted to growing
cereals requiring less water like maize, pearl millets etc.

Iquitable Water System

Farmers assured of equitable and adequate supplies desist from over-
irrigation. Volumetric supply of water needs to be encouraged and water
rates charged on velumelric basis rather than present carpet rate of Rs.35/ha.

Flood Use

Farmers gencrally welcome floods to certain extent for they bring manurial
silt.- What is desired is control of Roods during the carly part of monsaon in
time for nursery preparation of paddy. Apart from tanks, storage of flood
water in local depressions like percolation ponds, where feasible need to be
encouraged.

Grid of Water System
Inter basin transfer of water resource from tank arcas where surplus water
available to tank arcas of scarcity is onc of the promising means for

augmentation of water resources. Thus all supply channels, tanks, wranis,
and pools of the sub-basin should be linked so as to form one single system.
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i) Evaporation Reduction

Attempts need to be made to reduce evaporation by controlling the rate at
which waler escapes from water surface of the tank by covering the water
surface with a thin mono-molecutar film. It was found that hexadeconal or
acetyl alcohol is effective. It is considered that evaporation losses may be
reduce by one third. A reduction of wind speed by wind breaks is the another
method used for controlling evaporation since wind velocity has profound
cffect on evaporation. However, the cost-effectivencss needs to be studied in
detail.

3} Administrative and Financial Aspects

In chain tank basin management, the important aspect is the participatory and
chain basin approach to the tank rehabilitation. Moreover, a comprehensive and
systematic program for the repair and maintenance of chain of tanks is
necessary. 'This can be achieved by formation of multi-tier farmers association.
By this approach, all farmers from catchment to farm level in the chain will form

Tier Associaiton Level Responsibilities
; . To idenlify and
[ Echur WUA Tank/village O 1ently suggest need based tank
................ e N | MaN3gement program
. Palar Minor Basin Miner/chain To resoltve conflicts arising aniong the
Farmers Council {basin i chainoftanks .
“Kanchiguram District 1 o '
- p L. To identify the opporiunities avallable for
[t | Tank Farmers District
. . inter and intra chain basin waler transfer
Federation
one single assoctation of their own with specific responsibilities as shown
below.

Eventually the WUA need to be made as a multipurposc organization with the

responsibilitics of equitable water sharing, financial contribution to the tank

rehabilitation and maintenance. The techno-mangerial quahty control guidance

will be provided by 7

PWD. Later training o [ }
i _

Supenniendipg
Engiest (P% D)

need to provided to [ ?r] e [ e mr] [ [ Do uj " [ 'é;:,;zi:ﬁ:;]
o . - Faomas Fedeoaton [ - S 1— Engimecr (AED! Colicer
- . Eveomtane -

farmers  on  scientific

Enginea WDy T T

water management and l,_‘::*”" ':] . E:,;.mn,] [mo}.,;:f;’;:*] (e ]
improved  agricultural "~ '—'—i"—'———-{ Bueates ] ST B —
vl Ergrsa D) Fo B SVt S
practices. fhe propos:.ed . m[wﬁﬂ E s r_‘m” j [ R gt ]
advisory, consultative | t"?;.f“g‘,‘”_{’ T R R R et W
and administrative set [ ™ “LL LT L,ﬁ“__ [__A%'lrx:“l_J | “Ef'_«t___]
up for Echur Tank basin T Tii} L’T.“f
management is PROPOSED ADVISORY, CONSULTATIVE AND
illustrated in the figure: ADMINISTRATIWWE SETUP FOR CHAIN BASIN MANAGEMENT



{7y Groundwater Development

As shown in Table 2.3.1, the groundwater in the region has been highly exploited by
the formers for intensive cultivation. This has resulted in the lowering of
groundwater table. Inspite of this more groundwater development can be carried out
in this region if jointed and fractuated zones are identified by intensive subsurface
studics using geophysical methods.

3.5.3 Tank Irrigation Facilitics Rehabilitation Works

General layout of irmrigation facilities is shown in Fig. 3.5.1, and requited items for
rehabilitation works are described in the table.

Countermeasures for rehabilitation of Echur Tank

Section for Rehabiltation

Component Rehabilitation works Works
Tank Bund Improvement + Strengthening of the bund  for 298m
(Totat bund length 1218m) reshaping to standard size.
Intake woiks (Sluice) + Modification of intake system using Wing wall type 2 units
gearing shutter Tower head type
. + Protection of back-fill for side slope.
Surplus arrangement s Widening as 16.5m of width of Bye- Bye-wash type 1 units
wash type weir. weir
+ Provision of rongh stone for
revetment
Selective Lining for Figld o Instaltation of lining canalup to 10ha 600m as main 2 units
Channel including On-farm = Provision of diversion boxes with  1,350masbranch 3 units
development paddle shutter for equal distribution.

e Reshaping of existing canal.
+ Provision of incidental device such
as cart, cattle, and canal/crossing.

Building for Farmers’ » Provision of community hall for S0m’ I No.
Association WUA, local farmers and
inhabitation.

3.6 Farmers® Organization
1.6.1 Present Situations of Farmers’ Organization

There is no such registered organization as water users’ association in the ayacut
area as described in Sub-chapter 3.3.1. They have their informal socicty for waler
distribution appointing Neerkaiis for monitoring water distributions.



3.6.2 Proposcd Farmers’ Organization

T President ]
{t)

(1) Water Users’ Association

Treasurce _-'—l _SECtetarS‘-'“]
X . o I 0
Since there are 166 farmers in the ayacul areas, L
the number of the Executive Committee Q Fnceutn Commtiee )
Member becomes to be five (5) and the number (Executive Committes Mamber. 5}

of mCI‘anl‘ farmers is 158 deducting the nun}?cr | it e | g
of oflice bearers from the total farmers. The \James Farsaers Farmers Farmecs

functions of the proposed WUA for Echur Tank ’;’f"'@ 6“’”"“ Hembec

. - A armers Fazmers. Farmers
arc described in Sub-section 4.3.4 of Volume {I: - T e 158
Master Plan Report PROPOSED ORGANIZATION FOR WATER

USERS ASSOCIATION OF ECHUR TANK

(2) Farmers’ Organization for Agricultural Production

As explained in Sub-scction 4.3.4 of Volume i, the scctions which have the
following funclions are proposed to be attached to the WUA in Echur Tank areas to
realize sustainable agricultural development.

- Operation and maintenance technology for water-saving itrigation
- Agricultural technology extension services crop diversification and value-added
agriculture, etc.

- Various agricultural supporting services such as supply of agricultural input
materials, marketing, including agricultural credit services
3.7 Project Evaluation
3.7.1 Praject Costs and Benefits

(1) Project Cost

Unit cost for rehabilitation works are estimated based on the Standard schedule of
Rates for Anna & M.G.R District issued by PWD. At the 1997 price level, direct
construction cost is estimated at about Rs. 1,717,000, as shown in the table.

Direct Construction Cost for Echur Tank

Unit Rates

Rehabilitation Work Cost(Rs)  Percentage (Ayacut 58.68ha) (Rs./ha)
Tank Bund Improvements 13,600 0.76% 222
Sluices Improvement 196,000 T11.42% _ 3,340
Surplus Improvement 113,000 6.58% 1,926
Tank Supply Channel Improvement - 0.00% -
Selective Iining for Ficld Channel & OFD 1,265,000 73.68% 2,1558
Buitding for Farmers’ Association 130,000 7.57% 2,215
Commuoity Well . - 0.00% -
Direct Construction Cost 1,717,000 100.00%%




The Project cost consisting of direct cost, supervision charges, conlingencies,
preparation work cost and overhead charges is Rs.2,523,000, as shown in the table.

Project Cost for Rehabilitation Works in Echur Tank

Description Cost(Rs)

Direct Construction Cost 1,717,000
Petty Supervision Charges & Contingencies 276,000
Preparation Cost (Govt. Share) 25,000
Overhead Charges 505,000
Total 2,523,000

Economic price for the economic analysis is cstimated using the conversion factor
(SCF, 0.8) for the direct construction cost.

(2} Project Benefits

The Project is aimed mainly at stabilizing the agricultural production through the
year in the relatively small command area of about 58.7 ha by a better water supply
from the tank and the introduction of proper agricultural production techniques for
better farming system for higher farm revenues to improve living conditions of
small and marginal farms after the rehabilitation works.

At present, though the command area is dominantly cropped with paddy fur double
crops in a year from August to April, but the cultivated area for the second paddy
crop starting from January to April has been occurred in only a limited part {10 ha)
of the whole command area due to lack of water supply from tank. The whole
command area is mostly left in fallow condition from May to July.

With the Project i'mplementation,' major benefits of the Project, therefore, will
economically come from two sources: 1) increases of crop benefits, and 2) value-
added benefits from post-harvest treatments.

For the increases of crop benefits, the present total cropping arcas will be increased
for about 120 %, from 59.0 ha to about 71.6 ha. The areas for paddy cultivation
would be changed only by a rather larger area for the second crop Paddy yiclds will
be made for 5.0 tons per ha from the present figure of 4.65 tons. The present area for
the second crop, paddy (10 ha) and groundnut cultivation (2 ha) will be shifted to
paddy (5 ha) and vegetables (ladies’ finger-Okura, 19.6 ha) for higher farm incomes.
This will result in the increase in net production value from presently about Rs. 1.0
million to approximately Rs.1.7 million (Table 3.7.2). Economic price of rice is
shown in Table 3.7.2. :

Besides, with the establishment of various facilities for organizing farm
management and improving trealments on storing, marketing ctc., an estimated
amount of value-added of about Rs.0.1 million as 5 % of the net agricultural

3-35



production value “with P'roject” in this tank area would be obtained accordingly.

3.7.2 Feconomic¢ Evaluation

‘The cconomic evaluation to judge the project viability in terms of direct contribution to
the national cconomy. The Project covers a command area of $8.6 ha with a total
number of 166 farms for a total number of approximately 750 beneficiaries.

For the cconomic analysis, applying the standard conversion factor (SCF) 0.8, the
related FIRRs for Echur Tank area, thercfore, are as follows:

i} EIRR in basic conditions : 228%
il) LIRR at 10% cost-increase: 206 %
i) EIRR at 10% benefit-decrease: 18.9%
iv) EIRR at 3-year benefit delay: 14.1 %

From these figures, the EIRR in basic conditions of 22.8 % shows the Project viability.

Even the risk case of 3-year delay of benefits showed the lowest EIRR of 14.1 % which
is also a high EiIRR figure.

3.‘7.3 Financial Evaluation

In this Project, the financial evaluation is made for mainly dealing with the analysis of
farm budget for the representative farms in both cases of “without project” and “with
project”. The related results are calculated for a representative farm as follows:

- “Without Project” Net Income per Farm: Rs.4,798
- “With Project” Net Income per Farm: Rs.9,875
- Value added “With Project” Rs.494
- Incremental Net Farm Income:  Rs.5,571

With the project implementation, the increase in annual net farm income for an average
farm in this tank area will be aboul Rs.5,600. This limited amount could improve
somehow the farm budgets of small and marginal farms, but for improving the living

standards of these farm categories, off-farm economic activities are subjected to be
employed largely.

However, in order to achieve these figures, proper supports on technical aspects as well
as more investments in farm inputs should be made for small and marginal farms. This

should be made in a new scheme of financial support for these farm categories in the
newly established farmers’ organization.



3.7.4 Labour Force Requirenient

Monthly labor force requirement for the planned cropping schedule of cach Pitot Tank
Area including Fchur Tank Area are shown in Table 3.7.3, The peak of labor
requirement in the area comes June. The labor force requirement is 4 ,096 man-day per
month. This labor requirement can be satisfied by the staggering period of 6 days when
the potential family labor is used. The potential family labor in the area is 697 man-day.

3.7.5 Farm Houschold Economy

With the Project implementation, the farm houschold economy of small and marginal
farms will be somehow improved accordingly. From the financial analysis on farm
budgets of these farm categories, farm benefit of about Rs. 5,100 and a value added of
about Rs.500 for a total amount of Rs.6,000 wonld be annually obtained by an average
farm in this tank area.

This amount is somchow modest but with better conditions on water supply and
supporling institutions for agricultural production, small and marginal farms would

apply various activities of the integrated agriculture for improving their basic living
standards.

Even for landless farmers, apart from the proposed work scheme for landless peoplc in
the farmers® organization as mentioned in the above, they would obtain more Jabour
works from big and medium farms to support their living expenses. A legislative
meastre to make big and medium farms in the tank areas hiring on annual basis a quota
of landless farmers i.e. 2 males or 1 male and 2 females per ha, if permissible, would be
promoted for basically supporting their living.

38 En_vironmental Issues
3.8.1 Present Environmental Condifions
(1) Health and Sanitary Conditions

Major diseases i in thls area are bronchitis, mumps, diarrhea, dysentery and common
fever, however there are only small number of cases occurred. Diarrhea is a
seasonal disease occurring in the wet scason. In relation to irrigation and drainage,
two waterbome diseases, i.e. SChlthSDmlaSlS and Guinca worm which are found in
other places of ndia, do not occur in Tamil Nadu. Three mosquito-related discases,
malaria, filariasis and Japanese encephalitis which are found in some places in
Tamil Nadu, also do not occur in this area. Only rare malaria case found in this area
is a case infected in Chennat or other sea shore areas.



{2) Natural Environment

The Tank Area is gencrally flat land. Catchment arca is mosily covered by
cucalyptus forest. No aquatic weeds are seen in the tank though tank water at this
season is very minimal. Wildlife rarcly seen by the villagers are only monkeys and
natural birds.

(3) Surface Water and Groundwater

The quality -of tank water is found fair for irrigation use even thongh pH value is
relatively high. Groundwater is also utilized widely for irrigation for around three
months afler the tank water becomes unavailable in the dry season. There are about
70 private open dug wells in the ayacut. From the result of the water quality
measurement conducted by the Study Team, it can be stated that the groundwater
will have no salinity problems and sufficiently good for irrigation use.

3.8.2 Environmental Empact of the Project

Initial screening of the environmental impact was conducted based on the present
environmental conditions of the Study Area and formulation of the Master Plan. Then,
as shown in Table 3.8.1 and Table 3.8.2, in the feasibility study of Echur Tank area, the
environmental impact by the Project was examined through the field survey and in

consideration of the components of the Project, according to the JICA Environmental
Guidelines.

(1) Social Environmental limpact

1} Social Institutions and Customs

Introduction of WUA is planned in the Project and such new farmers
organization will require changes in cXisting institutional structures and customs.
Since the improved water management system needs a new water sharing
arrangement and rather severe water distribution operations, friction and conflict
related to the water distribution among beneficiaries may arise. It is also noted
that the traditional rural communilies based on the village Panchayat are
conservative and their social capacity is limited to deal with new changes of the
existing institutions and customs.

In order to avoid the friction or conflict among farmers caused by a new water
management system, an cffective procedure must be carefully taken in
arganizing the process of a WUA. The suflicient period for preparation activities
is required and farmers participation must be obtained. Farmers contribution to
the project implementation shall also be considered to enhance the ownership by
the farmers. Various farmers training programmes and technical assistance shall
be eoxtended by the government agencies with cooperation of NGOs.
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Cooperation among government agencies such as PW1, AD and AED is also
important for success of the Project.

2) Health and Sanitary Issucs

Although present use of agro-chemicals such as chemical fertilizers and
pesticides is low due to mainly high prices, as the irrigated agriculture is
expanded and the sociocconomic conditions are improved through the Project,
the use of agro-chemicals may be increased in the future.

It is considered that the increase of agrochemical use will not be at a rapid pace
in this area, however the AD shall give the farmers the guidance for the
appropriate use of agro-chemicals and monitor their actual application of natural
manure, bie-chemicals and agro-chemicals. For rural health and diseases the
Project will not be a cause of any waterborne or mosquito-related discases.

(2) Natural Environmental Impact

Groundwater with EC value of about 0.65 dS/m is suitable for irrigation, and
groundwater in this area will still have development potential.

In consideration of the geographical situation of the area, ie. 20 m in altifude
and 10 km distance to the coastline, likely problems of groundwater
development will be the changes of groundwater table and pollution due to sea-
water intrusion. The sea-water intrusion, according to the PWD report, has been
occurred in the range from 2 km to 8 km in the coastal region of Tamil Nadu.

Although such problems and pollution have not been observed at present in this
area it is considered that large scale groundwater extraction will easily lower the
waler table resulting in the sea-water intrusion. Existing boreholes being used
for potable water would be affected at the initial stage of the sea-water intrusion.

3.8.3 Recommendations

As a result of the environmental impact study described above, it can be concluded that
the Project will not induce any serious direct negative environmental impact, But, the
development aclivities may induce some indirect impacts. Details are presented in
Valume 1V of the Repont.

1) For the establishment of WUAs, it is recommended that an effective procedure
involving NGOs with close cooperation among government agencies shall be
provided.

it} For the expansion of the imrigated agriculture, it is recommended that AD shall
extend the guidance to the farmers on agrochemical use.
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iii) TFor the groundwater development for jrrigation, it is recommended that the scale of
groundwater develapment and the depth of wells in relation to sea water intrusion
shall be carefully planned.
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Table 3.4.1  Present and Proposed Land Use in the Pilot Tank Areas
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Table 3.4.2 Present and Proposed Crop Production in the Pilot Tank Areas {1/2)
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Table 3.4.2

Present and Proposed Production in the Pilot Tank Areas (2/2)
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Table 3.7.2 Price Structure of Paddy (for Evaluation Purpose)

Item

1. World Bank Projection Price in 2010 at 1990 Constant Price

As Economic Price (USS$/ton)

266. 80
{5 % Broken White Rice, FOB Bangkok) o
2. Converted to 1997 Constant Price 29270
3. Equivalentin Rs. (US § 1.00 = Rs. 35.50) 10,390.85
4. Grade Differential (less 15 %)
Weighted Average Price (as 97% of FOB Price of 5% 8,832.00
broken Portion)
5. Freight (Bangkok - Madras) and All Port Charges
(Bang 8 1.349.00
(US $ 38.00/ton) B
- 6. Exporter's Margin {10% of FOB Pricc) 883.20
7. Wholesaler's Margin 383.20
8. Shipment-Transportation and Handling Charges 980.00
9. Ex-Mill Price of Rice 4,736.60
10. Ex Mill Price of Paddy (as 68 % of rice conversion rate for
3,220.90
average rice-mill in India)
11, Value of Milling By-Producis {per ton of paddy) 200.00
12. Milling Cost plus Miller’s Margin 400.00
13. Imputed Price of Paddy at Mill 3,020.90
4. Margin for Grain Dealer (per ton of paddy) 250.00
15. Transport Cost from Farm to Miller (for average distance of 160.00
100 k) '
2,670.90
16. Farm Gate Price of Paddy
or Rs.2,700/ton

Source: The World Bank, Commodity Markets and the Developing Countries A World Bank Quarterly,

August 1996)
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Table 3.7.3

Labor Requirement of the Cropping Pian

(man-day)
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valdy 10 Sep-jan 2_513| LR i sh 3l 5710 i LELER 370 371, 3,]73‘ 3 LD
Paddy 50| danden "150; ice’ 106! ’lb&l””l’t}isi" 2! T o o B T
Fohur CPaddy 70 Jan-Apr '4'66"' l,éosi BRI T : o " T i R
LFinger | 126 I May-dug |7 I ; Tl e s samy "'r;s':bl"' o i T 0439
Total e 3‘231,' 2.6?0; 2670, 2073 I.AGS; t_dzs‘l i_lMi "Wi
Fally [2X3 T ; 100723570 235
Teady | e “E , T e ‘mi 'ics’! "ios| %N
Cherubkanur Big | Suparcane | 200 mg ' kl’z:’ ""'al'li Tan J.'lﬂI BEEIL AT "_i'l_zi'
“Bamany | 40 | My "'s_a;""_" "651"’" e'sit '”Sdzi ”’6’3:' et e
[ ot 370 0, G, 3, A 35 15,
Pally FER] Sep-Jan £27G, 568 68, 908 S8
TUFinger | A3 ] Febntay i L!Z\SL pael” ’ T
Badkgram | 3 | im0 o f R j i ws
Polimbakam | Fegptant | TE3| Feba Ml el sl ST
Tuemeric’ Jun-Mar 'éxis': Theon 7"'1"55{"""2’&'5’ """" %0, 'fs's{' 1t
" “Bonana Rag\ay Bl S T HA 5 13 b= 85, B 11 83
Total 3E91| 3Bl 3355 pMG 1453 3 IW
Fadly 2851 545
Paddy R T o o TES8IY TSP TI
“Groundnut 388) - 11
Fradus Big L. Finger BRLEEE) BT S R S T T A
By i o 4750 4,750 1o I R 1)
" “Panang 3 ””’é’s%” T et EE}W"TS o ’s's' [ 3] )
Total 6,636 6,646 28,788 2.10) 9,1101 1,785 1) 1neon
Paddy 26,554, 10485 j045% N0.485) 19423 TLEN
T Fadly I R T
“Banana 5 T sl ps| 2268
Tumeric Tun-Mar ) ' TTTyTTTTTIT I R R T
Vadalhupate | Tomato TN R T T T R XIF)
"L Fingee FebAMay 2 D M N A X7
Tomato Mar-Oct’ 380 30 500 o Tn
‘L.Finger “Aug-Nov BN R [ S I R SN 3+ '_':_—:ﬁf' 'i,iao””iéali” B KT
Total 1702, 9881) 10E73] 1607). 39940 1535 1265 29281 Yagdo, 125100 Mp3700 19910] 120573
- Padly Ala-Dec 1030 03001 1207 ;,m £37]
L. Finger epDec o B R A N T T “i}iﬂl - X
Struvatai SR J— [P QU (W W ] [T NSy PN YNNI SRR S R S
0
H ol ol [} [ [ O 3040 0602] 3168 3168 3652 14637
Sep-Jan 3538 lI _I 4,743 [TH 503 202 10,685
. TSy |7 17 3590, 390, 1800 o - TV e
A Ramatinga-puram o - — . ,,77<E”7#7 SNSRI SEN— U DU S S o
May-Aug S DL 1473
X 1336 $137 3800, 1590, 3303 298 ; 9B A5 AT (17} 102, 802 23750
Fadly 134 Oct-Teb 1,15% 2175 & 2918 [ X1 1151 8,545
TCoton U100 | Febdun |71 T T Tl T on EIT B A e e 2,105
Pandikanrmoi Blackgram | 100} Feb-May 77"”%"3759' T AT R T ) 1057
Gieengram § 100 | FebNay | 1 "'3'53,'_'"5ﬁ| - 'il';li“ :'éa;’ o o TTyYTUUTTYTTRYTTTTT Y TV T )
Total [RE3] J.sni m; 'rca{ 819, 538} © o o 251 bA5E §2,755
REL B B IR ISR T S W B ] I
L. Finger 50 Feb-Aay 290: 1,425, 1028 1000 I
) e I L e e T Rl i == Tem T
Sergargutan ot ] 50 | TenAeg |20 i'ﬁi - l T
L N B I e O i
Total 1728 !,6!5; RS
Paddy Aug-Dec ' [ TA74 T (a4, 1a] 2786 10,335
culi | Ja.n-'Aq:! i'-)'o}" _?T.’I:- | AR A B A MY Ty
Turmeric Sl? Jon-Mar 356? 356_;- i
A "L Finger S0 | FeorMay | T T BT T A T iadb
Krombi R B FEpINY J—. R S N
L. Finger 50 May-Aug H t
TFgeglant | 50 taafun 29-0: J'IIi- BT L i'l'lt"" m
Tomaro 50 tan-Jun 190, 73 713 7|]E
Totat £20 1226 © 2865 | 4649 | o1 ] £054 1 1330
Sovrce: Farmners IRICrvicw Sunvey, HUA .

3-506



papedxa 10n % 150A1P [pHFO[0N Y SWNSATON JO uvonepwRag  vo
“'l. ﬂ.—Oﬂn
! PSR 10N % vonAjjod Ty iy Pnooda ON x pue ey SNOURRIPUL JO JueLiadidn uo 13eduwt aamefan  wT
PO Jan x Jommm o amesdwan b UEYD oy Pa1300%a 10N x voneafaa wesaftveyy UL
UMISAUUT JDIEM FIS OUBHUS Al u.bﬁuo?.ﬂ_u‘ .
$3,04340q daap pue sarempunosd jo .m_._a::&...&,o” x UOIENAUL JATRM S 'SP V3T AL W1 UG 10N ’ %' sEsRE poung Jo wawedwy 13
poradxs 108! b UOTRDIGEOANR T e paoadxa 10N x * SaUE HRYISN O afeuwreg 0T
:ou»c..sﬁ:ﬂ# e ce
1312 0] PRI AW STRSNGIBYDOIRE JO 25N SERONT| X Anfenal IO 50 UOTRIOUMAD DUV LONBURUTIUGS JATTAL  'Ch) 248 AU UT PUND} JON] x SIOBVT [RININD PUR SUIRLLRE DUOISH, Jo ouLredw) 61
P N o wdnefiAey pUTul go wswipdwl 7o PegxD 30N b SIISVM VBN HHNO pue u:ﬂ.gu Ul ARBII] %1
poradua 0N x* wOuepRIAIp pAQIRAIY (1Y poidadi 10N, x S{BILAYI0IRE 1O KMol fenprsay Ll
per0ad s 10y, x GOIUIPRS 0% paod 10N x sowmayip Diapida Jo Tupsandy 91
| popdadii 108, X fuipool) pue uoyepUNUL  ‘6f poroadye 0N X saseRs|p SIWAPUS JO RAIQING S
! umnputte pajefiu o uoisuedxs .
P 2ge ST Ay} semo| Al WoKwdnap ates f x ARaroupAy somm punds® Ul afiueyd  ‘g( Jpun ¥ A woriedidd SEATUREY IRy feonuaydosFe 3o asn p [
|
_ pordadxa 10N, X ASOtOIpAY JTEM 30840s LI IRy 4L POZMUSPON 3 0} speau RuLmut isiem EuonspRI], X SWOEnd puk suoiniisul funsixa v sefwey] gl
Adnwoo| . . :
b poamacxa 10N x FUIPISANE PUNUTY YL TOUOH PR UG SIWGWI SYLM, JO NGWURIGEIST % SHNIINIE [RUOUNLISUL PUR 1005 i saffuey) Tt
| uaunsnipe ) : Ry
! Paedxa 10K, x DU JO uonkIReAR] QY Fuireys somm msu SPRU SYL JO WAWSIIGRIST % (Buniradar) fugsip 10 sotem Jo vonenflar 2 judwtsnlpy {1
: POIORGND 10N, % PUW| JO UOMBIIILISIP 10 UONRIFBAST  'PC petaedx2 N % saRdsip Fwodut w1 WML Gl
UDUBUILAUDD 105 0 P¥a anynoude . ‘
Sews sreaunyaaite jo vorwaydde dodulBABUIIIT] X siaqio pun serweouie Ag uoeuiumnues 1oy g Wi wWAGIdUR Pucswas 10 26BN AQ AL BANISO] x sanunuoddo qof 3o stot pue ofueyd reuoHRdnINg 6
! poradud 0N x Arjady (108 0 UOTRIOUDRT  TL porxadxs 1N L3 SAMANIE DILOUIOD JO $080 w1 ST R
pnaadxa 10N b wonEnIMes 105 1E | peroadxa N * utibEodwons vonemndod ut ofiueyd duseig A
poAdNS 1ON x oo 105 OF powedxs 10N X - aspasow vong|ndoy g
T BUOnIpUD
HI L WSRO0 TRU00 ON * a4 0200 Jo uonupesRa 62 MOUEIIGTI0S JO RuRAGIdWI AQ Tedus) dANISOE X adodd dantu U0 16w eANETdN K
U ) U S1sau0) Sa0aTuew O x $159.0] aAosFumw o vonepwep Jo uononnsalt  "RE 515 A GO LIEIP JA1BM UE 3U0D x ajdoad pue senturwed uouar 12 fuo) |
0N N b SIS0 UM [EDIS0N ON x SPURIPIIM PUR S1530; UM (831400 JO ITEURG L7 PIdxe 1ON X @1 JO Auan 34 ut saTuTYd ARSI v
#3U8 T UI SpUBAER PUR SPURHRM ON x SPUB[EH DUR SPUBHSM JO USIIRASIT T wed oy X WBLBIOEL AEWN[OAY] z
i P 10N ] S10KS SNOPIEZWY JO/PUR D10 0 UOIRILIIONG 62 wm|d ON X WRLR{RIE [RIURPIS pouuE|q I
P SR WONENIAY a2 |9 WU [FIUMAUOSIAL] ey uonwafiag o IR A weduy EuowrIAYY
GouEnALL 10 sPu0RaED) wOTRNNAR Jo sauofime)
1oudut OU o4 0 A[S5] DEHpL K0 UMOUY N ]
100f014 o1 4Q PRoApu) oG 01 Ao edull IUALILDAAUD OU B1 3L 1 D
1oo{oug s A paonpict 4 oL Atanyl} 51 Weduwl Ut Iyl g
1900054 ay3 4q PoORpUT AgeLONENbYN S1 aediu { bALS SIS T Y

ealy Yuel Jnyo3 4oy s3oeduw| (RjuaIUOLIAUT 31qISSOd L'g°¢ 9iqel

3-57



| i SMOULTE WBADDL DIINS N SULIOHUOI .
i Aq paranpuoo aq [[uys STUoHEOI ! 100 5T sonIATE SUPONUOW WISl HOHUON REoEno i 7
e = S0
pousd uonannsuod
poroadxa x . ! I
2 ION = Fulnp JUSWUOIIAUD 33 UG 1T |
_f : ‘woredronred ~RATUMWEOD 3§ G
ssowey yInoapn o3es voeredasd  f|  Bunteys Joream UO WIJUOD PUE UOLILY JO X
B B w1 gaym St ampadoxd sreudosddy DSTAISLL ST ATW V[ JO UORINPO[U] 50 JOMM Sﬁ.o Y0 19043 JUAAUOLAUT]
i paroadxo 10N X SST=PUE] U0 13D PUE UOHEINDY ¢ - E::
‘ paaadis 1080 X armysnaseayur JunsiNg wo 1wy ‘7
_” zam 12a{osd o) ur punoy 10 X Sy [B(nd
| ot % UIpUne ION ’ pue [eatzolsty uo 133ford 9y J0 3994T *|
: poradxa 1on] X adeaspue] uo T 7
: = WSWUOSAUT
: o1300%0 10 N AB0109 Y1 UC SIN[LOT] remeN
P ayl Jo uonesdo pue HONINLNUCD JO 10T 1| '
! Apms “UNISTIRUL JIEA
! [eordoroIpAy [ngoses s pouverd 7 ©IS 0} Pea[ PUE J[qE} JANBM JBMO] [[IMm X
st opeas juswmdoasp sreudouddy wawdojsasp 1erempunold ares a3re
| “UOTIRUILRIUOD
i . 3 157 o Spraf] parediin
| e O i o g e
: Je asn 3c0ic ured ! 30 osn sadordun pue ssa0XY 4 1een2 A9 P sl i I3
: . UOTIORASUOD uonntiod
; 122{0xd wory Sunmsas wWasAs Jogem
i poreadx 10N, X :
_ a1 ul AFUTYD JO UOTIRAI[UN JHEM 1910
W, pue ‘saaysy *swsiueiio onenbe wo T -7
: o ] speauayd ramynonde
pa132dx3 10N x 40 Autkesds Aq pasned uonA|lod N1V -
i pauLelg . 2210 .
| SHFRWY SUQOL U] wg | Jofe SWN] Y2
_ SR SOINSEIWLIZIUNDS) PUT UOLSY 190d 1N N HIIEES | S0 i

pasy yuey Jnysg 10} (uonebi)) s1ordu| [BJUBWILOIIAUY Z°8°C @_n_.m 1

3-58



nyaz
_ muediebuayd
nyedietuay)

wesndigauey!

xqm.h.:mm._uoo_g:cum
=T 2

-

muej jo oWeN .-

obeyn T A WueL ANYS3 40 UORESOT

uv_.UO_m ..0 %-»ﬁi.”}!b:uz. ._..‘
e, =" Ac ‘

BUISI B A

H i .~
urirt o7 Y ﬁ._o:umﬁm.f. o
= M - .
" e . , )

S

Y
o

R e W
e - o

T

o

£

. R R At
2" (easy PUBMIKIOD) ingely
L R Y L

FR

Vg v eviiey
. TR eh
A

S~
x ..
L e, iy
Beo- el i
. At e
PN .
e re
1 ' - B . 4

L - g - Pl
-y l.‘....a.”r.a....ﬁ:qhﬁ.

Sy N -
v .

R
0NN

im -
ir

m_._a ‘._.. ....
Fipseo

3-359



1 Wamg of Tank

Fchur Tank

2 Ayacut Area

586ha

3 Main Soil

Riack soib: 88%, Red soil: %5, Red sandy soil: 4%

4 Water plL EC

pll: Tank water- 8.8,Groundwater- 7.4 to 8.4, EC: Tank water 0.3 d8/m, Groundwier 0.34 10 0.9
d8/m

5 No.of l-'am_l Houscholds

366 farm bouscholds

& Se¢lf-Support Amount of Rice

332 tons (366 x 2,000 kg/Houschold)

7 Geographical krigable Area

Normal year: 47.0 ha

| & Total Irigable Arca and Month

by Tan Normal year: 58.6ha { Oct-Jan )

9 No. of Wells and lirigable Area

Normal year: 61Wells, 12.6 ha

10 Average Rainfall{mm)

Jan | Feb | Mar | Ape | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec i Total
1831 11.3) 87 [ 171 ] 366 544 106315411 143.0{207.3}269.4]131.4) 1,}579

11 Cropping )
TFank{47.0ha) Tank(47.0ha}
1) Irvigable Arcaand Period | Well(12.6ha) ]
2) Present Cropping Pattem Paddy(10.0 ha) Paddy(47.0 ha)
Groundnut(2.0 ha)

3¥Cropping Plan
ayPaddy Arca for Self-Suppont

b} Crepping Plan

<) Evaloation

66.4 ha (3320751, Expected yield: Stha)

Paddy(5.0 ha Paddy(47 Oha)
ey, —]

Ledics' Finger(?2.Cha) Ledies' Finger{12.6 ha)

Crop Intens iy ooy Tet Tncome (1000 Fs) |

[~ Flan 2L 1,639
Present 100.7 796
Plan/Presenl 1.2 206

Fig. 341  Cropping Plan in Echur Tank Area
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CHAPTER 4 : CHERUKKANUR BIG TANK AREA



CHAPTER 4 CHERUKKANUR BIG TANK AREA

4.1 General
4.1.1 Locatien

Cherukkanur Big Tank of which registered command arca is 91.3 ha is located about
nine (9) km west to Tiruttani town along the Tiruttani - Ramakrishina Rajupettai road as
shown in Fig. 4.1.1. The tank is located about two (2) km south of the road.
Administratively it belongs to Cherukkanur Village in Tiruttani Taluk of Tirvallur
District.

The village area is surrounded by Tadur Village, Vellore District, the Koramangalam,
and Senagalatturu villages in the north, south, east and west sides, respectively.

4.1.2 Topography

The Cherukkanur Big Tank is located about two (2) km south from the Tiruttani -
Ramakrishina Rajupettai road along the unpaved village road, and its waterspread area
is measured to be 0.35 km’. The ayacut areas of 91.3 ha expand in the ¢ast of the tank
toward the Nandi River (a surplus course of the Ayyaneri Tank). The catchment arca of
the tank expands in the areas west of the tank.

A supply channel is provided at the southemn end of the tank, and it flows from the
intake facilities on the Nandi River. The surplus channel flows southeastward from the
surplus weir provided at almost southern end of the tank. Although this tank is not a
chained tank, it has a surplus arrangement at the northern end of the tank to provide
Cherukkanur Smal! Tank with some extent of surplus water during the flood.

The village territory is topographically divided into two (2) parts by the Nandi river
flowing northeastward, and the tank belongs to the northwestemn part of the village. The
other part of village is called Ramaknshnapuram There are two (2) residential areas;
one is the main village located at the northern end of the tank, and the other is a small
area located about 500 m northwest of the main arca where the SC villagers live. Public
facilities are located in the former area.

An unpaved village road runs from the northern village 0 southeastern haif of the
village through the main residential areas of the village crossing the Nandi River. The
other unpaved road is branched out at the main village site, and it runs westward to the
neighboring Senagalatturu Village.

The bund of about 1.9 km runs from north to south along the eastern edge of the tank.
The ayacut areas are generally flat with mild slope toward cast, and the earthen
irrigation channels runs generally eastward branching many ofi-take channels. There are



13 wells in the ayacut arcas to supply domestic and irrigation water.
¥

4.1.3 Geology

Cherukkanur Big Tank region is primarily made-up of Archean rocks, which are
overlaid by a very thin layer of recent soils. The oldest archean crystalline rocks
primarily comprisc hornblende gneiss, granites and charnockites. The hornblende
granites and gneiss generally lies above the charnockites, which is the basement rock in
this region. The chamockites are also outerops at number of places; especially in the
northern part Cherukkanur Big Tank. The Thirutani crystalline rocks are also included
by dolorite dykes and quarlz veins. The boreholes drilled in this area during this study
showed that the rocks are weathered up to a depth of about 10 m. Beyond this depth the
rocks are fractured and fissured at different depths.

4.1.4 Seils

The type of soil is mainly red clay in the chatchment and black clay in the ayacut area.

High alkaline soil exists in a part of the catchment area and causes a high pH value of
the tank water.

4.1.5 Vegetation

The catchment area is under casuarina ferest, cultivated lands and natural shmbs of
Prosopis Juliflora. Other trees found in the catchment are Brassus Flabellifer
{(Palmyrah), Coconut Palm and Eucalyptus Tereticonos.Tank bed plantation of Acacia
Catatia under the social forestry program is found in one part of the waterspread area.

4.1.6 Objectives

Cherukkanur Big Tank is categorized as a NR-2, which belongs to the Northern Study
Arca or annual rainfall more than 1,000 mm, and having the average cultivation area'is
more than 75 % of registered ayacut area, at a scale between 60 ha and 110 ha. This
means water resources is rather rich on its surface and groundwater, and even at present
all area of the ayacut might be possible to irrigate, after irrigation efficiency is increased
by channel lining. The tank has two supply channels, one diverting the Nandi River
water and the other is leading surplus water of the S. Agraharam Tank.

According to the Baseline Survey, the tanks in Tiruttani Development Block show
about 70 % of year has surplus water, and cultivation ratio is more 75 %.

Therefore, objecllves of Cherukkanur Big Tank rehabilitation are: 1) to maximize the
tank water instead of groundwater; and 2) to distribute tank water in equity through the
physical tank facility rehabilitation and channel lining.



4.2 Meteo-hydrology

4,2.1 Climate

The climate prevailing over Cherukkanur Big TFank arca is sub-tropical. The basic and
consolidated climatological data of temperature, relative humidity, sunshine, wind speed
and cvaporation data arc available for Tinani metcorological station located in the
Nandhi river basin maintained by the Ground Water Wing of the PWD. Since,
Cherukkanur Big Tank, belongs 1o the smme North-castern agro-climatic zone, the
climatological data of Tirutani Meteorological station is alse representative of
Cherukkanur Big Tank. The coordinates and the monthly average climatological
parameters are already presented in the previous section 3.2.1.

4.2.2 Rainfall

The rainfall in the catchment arca of the tank varies with scason and it receives
considerable rainfall both in South-west and North-cast monsoon. For all rainfall
computations, monthly rainfall data at the nearest Tirutani Rainfall Station, maintained
by the Revenue Department, is used. The mean monthly rainfall of last 54 years are
presented below:

Mean Monthiy Rainfall of Cherukkanur Big Tank Calchment Area

Month Tan Teb Mar Apt | May Jun -iul Aug Sep Oct Nov Dec Tetal

Mean ICZVT IR [ 33 | 166 ] 80 | B3 I FIS0.0 | TABF T IS30f THE | 93% 10235
Maximom | 137.2 | 950 | 2098 | 1064 | 300.1 | 1624 | 288.2 | 311.0 | 3815 | 5545 | 5865 | 7214 | 21618
Minimem | 00 00 0.0 00 0.0 0.0 190 | 140 g6 240 0.0 00 465.0

The entire calendar year can be divided into four seasons with the following rainfall
distribution.

Southwest Monsoon (June-September):  459.4 mm (44.3 %)
Northeast Monsoon (October-December): 4714 mm {(45.5 %)

- Winter (January - February): 27.0 mm (2.6 %)
- Summer (March - May): 79.1 mm (7.6 %)
- Total: 1036.9 mm (100 %)

The tank catchment reccives its maximum rainfall in North-cast monsoon while the
lowest rainfall occurs during the winter months of January and February. The monthly
maximum rainfall is 194.5 mm in November, and the minimum rainfall of 10.8 mm in
February. The annual maximum rainfall of 2,161.8 mm occurred during 1947 while the
minimum was 465.0 mm occurred in the year 1993,

4.2.3 Catchment Area

Cherukkanur Big tank is a semi non-system tank located in the Nandi River basin. Even
though it is located 92.4 km away from Sholingur surplus course, this is linked to the
system tank, S Agraharam by a supply channel. The 1:50,000 map of the tank was

4-3



obtained which permitted an assessment of catchment and command arca. As shown in
Table 3.2.1, Cherukkanur Big Tank receives its runof¥ water from its free basin of 1.906
kmZ. As per the PWD norms, the catchment is classified as “average” having gentle
slope and moderate vegetation. As per the inventory list provided by the PWI), the
average dependable yield for this tank is approved to be 0.1530 M. The registered
ayacut of this tank is 91.26 ha, and hence the ratio between free catchment and
registered ayacut is 2.15.

4.2.4 Hydvological Analysis

The hydrological analysis procedures are similar to that of Echur tank. Rainfall - runoff
computations have been carricd out for monsoonal (September - December) and annual
{January - December) for a continuous period of 16 ycars by the Strange tables. There is
no hydrological gauging station in the tank catchment and command area.

Vield and Runoff from the Catchment Area of Cherukkanur Big Tank

Year September - December January - December
Rainfall (cm)  Yield (¢m) Runofi(Mm’) [Rainfall (cm}  Yield (cm) Runoff{Mm?)
1980 859 19.3 0378 108.9 338 0.643
1981 453 4.4 0.085 93.7 243 0.464
1982 374 03 0.005 809 17.5 0.333
1983 62.7 97 0185 93.4 24.3 0.463
1984 578 86 0.163 107.1 332 0.633
1985 62.4 9.6 0.184 96.5 260 0.495
1986 78.2 12.1 0.231 127.6 41.9 0912
1987 45.6 4.5 0.085 60.3 19.6 03713
1938 75.8 15.0 0.286 113.4 372 0.709
1989 48.4 52 0.059 75.0 14.8 0283
1990 450 4.3 0.082 101.0 271 0.516
1991 71.3 15.8 0.302 95.3 29.5 0.563
1992 85.8 19.7 0.376 127.7 45.7 03N
1993 31.2 1.5 0.029 46.5 4.7 0.089
1994 95.8 25.1 0.478 134.1 534 1.017
1995 51.8 6.1 0.117 90.0 22.3 0425
Mean 61.6 i0.1 0.193 969 288 0.549
Maximum 958 25.1 0478 134.1 534 1.017
Minimum 312 0.3 0.005 46.5 4.7 0.089

During 1980 - 1995, the average annual yicld was 28.8 cm with 2 maximum of 53.4 cm
in 1994 and a minimum of 4.7 cm in 1993. The comresponding values of estimated
annual runoff are 0.549 Mm?®, 1.017 Mm? and 0,089 Mm* The monsoonal (September --
December) yield and runoff values also have been estimated and are presented in the
same table. The 16 year average monsconal yield was 10.1 em and that of runoff was

0.193 Mm'. In average the monsconal yield accounts for nearly 35% of total annual
yield.

‘The runoff calcutated based on the daily rainfall data for the ycars 1986 - 1995, using
the dry-damp-wet method is presented in Table 3.54 and 3.5.5. The annual runoff

4-4



values vary from 0.295 M’ to 1.419 Mm®. The average annual runoff for this 10 ycars
period is 0.791 Mm?, the average runoff ratio being 42 %. Similarly, the runoff values
were caleulated for the monscon period, Scptember - December varies between 0.250
Mm? and 1.138 Mn?*, with an average annual runoff of 0.586 Mm’, the munoft ratio
being 49 %.

4.3 Social Conditions

4.3.1 Present Social Conditions and Facilities

(1) Available Social Facilitics in the Village

The drinking water supply system is provided for alt the villagers. About 90 % of
villagers use the piped supply system, and the remaining 10 % take the water from
deep wells. The water quality of these sources is considered to be fair. However, the
electricity supply system is provided for only 90 % of villagers.

There is no communal facilitics such as cornmunity hall in the village, but there are
primary (Grade 1 -5) and middle (Grade 6 - 8) schools. Health and clinic facitities
are not avaitable in the village. The village road connecting Cherukkanur Village to
Tiruttani - Ramakrishina Rajupettai road is not paved. Its condition is not considercd
good, but seems to be usable even during the rainy season.

(2) Social S'elllings of the Ayacut Area

D)

2)

Land Holding and Relating Villages or Hamlets

There are 268 farmers in the ayacut areas of Cherukkanur Big Tank, and their
average land holding size is calculated to be about 0.34 ha. About 97 % of the
farmers are marginal and small farmers. All the farmers in the ayacul arcas live
in Cherukkanur village, There is no farmer of the other villages and hamlets in
the ayacut areas.

Caste Composilion

The approximate caste composition of the farmers in the ayacut areas are as
follows:

Caste Composition in Cherukkanur Big Tank Ayacut Area

. (Unit: %)
Others BC § MBC | SC ST Total
0 T R S i z 106

The most predominant caste category is MBC composed of the group of Vanniar,
and it shares about 60 % of all the farmers in the ayacut. The second
predominant caste categories are BC and SC, sharing 20 % and 18 %,
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L)

4)

S)

6)

respectively. The BC is composed of mainly Muthrayar and the SC of
Adidravida. There is one Scheduled Tribe of Irulla sharing as small as about two

(2) % only. Hinduism is considered to be the farmers’ religion in the ayacut arca.
Water Distribution and Decision Making Procedure

There is no registered organization for distributing water in the ayacut area.
Farmers nominate a group of three (3) or four (4) farmers, and some discussions
are held among them. The irrigation water is distributed in accordance with the
decisions of such nominated farmers. The actual operation works are conducted
by the Kanbukuti who are also assigned by the farmers in the ayacut areas. In
Cherukkanur Big Tank ayacut, three (3) Kanbukutis arc always assigned, and
they becing to the particular group of families (SC) in the village. Recently after
the election of Village Panchayat, the Village President takes leadership role in
the operation of water distribution.

During the drought year, a traditional water distribution rule is applied. The
water distribution is controlled by the Kanbukutis, and no cross bund
construction is allowed on the irrigation channels. Then, relatively high ficlds
may not ‘be irrigated though the farmers of such high lands are able to get
irrigation water once in three (3) days during the normal season.

Maintenance of Irrigation Facilities

No regular maintenance activily of the irrigation facilities is conducted in the
ayacut area except for the emergency repair works of tank bund and the desilting
works done at the initial stage of the every irrigation period. The removal of

weeds and the desilting works of the sluice are carried out by the assigned
Kanbukutis.

Conflicts and Problems

According to the farmers in the ayacut areas, there exists neither conflict nor
disparity among cither the caste groups in receiving irrigation water. Since the
water distribution has been done in accordance with the above-mentioned
traditional system, those farmers who are not able to receive water during the
drought period do not complain.

Other Employment Opportunity

The ncarest town is Tiruthani located about 10 km away from the village.

- However, they are not able to expect high wages in the town. Therefore, some

farmers go to Bangalore, about 250 km away from the village, and work as
construction laborers there.



4.3.2 Sociolegical Evaluation

Based on the criteria described in Section 3.3.1, the sociological conditions of
Cherukkanur Big Tank ayacut arc cvaluated as stated below:

Results of Social Scoring of Cherukkanur Big Tank

Factors { Hamlets Fa'rm Conflicts | WUA Leeu?e_r- Reslsolurc_e Main 1 Overall
Size ship Mobilization | temance | Score
Scores 5 5 15 8 35 20 5 93

This results show that the ayacut is good for social scoring and the timing of community
organization for formulating WUA shall be at the commencement of the estimate
preparation.

4.4 Agriculture

4.4.1 Present Agriculture

(1) Land Use

The registered command area is 91.3 ha of which the irrigable area is 83.0 ha
{90.9 % of the command area) in normal year. In 1995-96, paddy was cultivated in
the whole irrigable arca of 83.0 ha (90.9 %) during the period from July to
November and in the area of 50.0 ha (54.76 %) from December to April as a 2nd
crop. In addition to this, sugarcane and casuarina equisetifolia were cultivated in the
areas of 20.0 ha (21.9 %) and 12.0 ha (13.1 %), respectively. Conscquently, the total
cropped area in the year was 165.0 ha and the crop intensity was 180.7 %. The land
use in normal year is the same as for the period 1995-96.

(2) Soil and Land Capability

The type of soil in the ayacut area is generally black clay which is suitable for wet
~and dry cultivation. However, alkaline saline soils are found at the tail end.

(3) Agriéuhural Production

1) Crop Production

The main crops cultivated in the area are paddy (133 ha), sugarcane (20 ha) and
casuarina equisefifolic {12.0 ha).

The paddy is cultivated twice a year in the area. In 1995 - 1996, the 1st crop was
grown in an area of 83.0 ha during the period from July to November with tank



water, and the 2nd crop was grown in the area of 50.0 ha dwring the period from
December to Aprit with tank water in December to January and well water in
February to April . The main varicties planted arc IR36 and ADT39 as the 1*
crop and ADT37 in the 2nd crop. The average yiclds were 3,504 kg/ha in the 1*
crop and 2,480 kg/ha as the 2 crop in 1995 - 796 and are 4,000 kg/ha in both the
crops in normal year.

The sugarcane was cultivated in an arca of 20.0 ha throughout the year with
irrigation by well water in the interval of once a week to 10 days. The average
yield was 100 tons/ha. While, casuarina is grown throughout 4 (0 5 years with
oceasional irrigation by tank water. The average yield is 113 tonvha.

2) Trrigation Water

Tank water is available from June to April with an irrigable arca of 129.0 ha in
normal year. There are 39 wells in the ayacut area with 24 ha irrigable arca.

3) Ferilizer Application

According to the data of farmers’ interview survey, 73 kg of N and 37 kg of P,O;
on average per ha was applied in 1 to 2 split application for the paddy in 1995-
96. These amounts applied are less than those recommended by the government;
N: 120-150 kg/ha, P,O;: 38-50 kg/ha, K,0: 38-50 kg/ha. Yield increase with an
improvement of fertilizer application could be expected.

4} 1.abor Input

The family agricultural labor in this command area is 2.5 menhouse and the
potential agricultural labor is 5.lmen on average. According to this data, the
necessary staggering period in the command area to accomplish the paddy fam
works by family tabor is cnough for 4 days when the potential labor is used. This

result shows that there is no shortage of agricultural labor in this command arca
at present.

(4) Farm Size and Land Tenure

The number of farm halders in the area is 268 of which 3 % are holders of mofe th_ah
2 ha, 23 % are holders of 1 to 2 ha and 74 % arc holders of below 1 ha (marginal).

The average farm size is extremely small, that is, 0.34 ha which is only 37 % of that
of the State {0.93ha), and 22 % of that of all India (1.57 ha).



4.4.2 Agricultural Development Plan

(1) Land Usc

As shown in Table 3.4.1, the crop intensity is planned to be slightly decreased from
180.7 % at present to 172.0 % due to introduction of banana (4.0 ha) in place of
casuarina (12.0 ha).

{2) Cropping Plan

As shown in Fig. 4.4.1, 133 ha were allotted to paddy cultivation as sclf-support
production, of which 83 ha are grown during the period Junc to October as 1st crop
and 50 ha are grown from November to April as the 2™ crop. Both the crops are
cultivated using tank water. 20.0 ha and 4.0 ha are allotted to sugarcane and banana,
respectively. These crops are cultivated using well water.

(3) Crop Budget and Production Plan

The planned production amounts, the production costs and the net incomes are
shown in Tablc 3.4.2. The net incomes for paddy and sugarcane increased by 41 %
and 37 % than those of the present, respectively on account of the increased yield.
Banana generated a new net income of Rs.235,200 from cultivation of 4.0 ha. The
income corresponded to 8.6 % of the present total net income of the command area.

(4) Employment and Working Opportunity

The introduction of banana for 4.0 ha will certainly increase employment and
working opportunities, especially for the women in the command area.

(5) Farm Management and Farm Budget
1} Farm Managemenf Plan

For Cherukkanur Big Tank which belongs to a chain tank covering 5 - 6 rclated
villages, the farm management would be largely focused on the item of water
management. Due to its basic position in the tank chain, special works on annual
cropping scheduling would be considered on alternative cases of water tank
“supply. Normally this tank has a rather long period of waicr supply but
adjustments on water control should be done in harmony with other related
villages. Each individual farm in the tank command area, therefore, should have
this situation in mind for a proper and higher profitable cropping schedule.

On the aspect of crops, the cropping diversification has been partly applied in
this tank area with sugarcane and casnarina as basic cash crops apart from the



main double-cropping of rice. But the integrated agriculture is neglected at the
moment.

From these basic concepts, after confirming the related feasibilities for
realization, a proper plan for fann management of each individual farm in this
tank arca should be furiher etaborated based on the following elements:

- Existing natural conditions for farming

- Local traditions in agriculture

- Periods of possible water supply from tank, groundwater ete.
- Available capital for investing in agricultural production

- Evaluation of possible crop budgets

- Preparations of farmland, inputs and related techniques

- Selection of crops for planting through the year

- Harvesting and marketing capabilities and proceedings

- Estimates on net farm revenues afler all production costs

- Estimates on the balance after all family living expenses

2} Farm Budget Plan

Due to the rather intensive crop diversification application in this tank area, the
farm budget for cach individual farm corresponding 1o its annual croppmg

schedule should be carefully claborated. Accordingly, the following
representative cases are envisaged:

- Two crops of paddy

- Paddy and field crop (groundnut, cotton ragi etc.)
- Two seasons of field crops

- One¢ annual crop only (sugarcane or caszmrina)

Based on their cultivation capabilitics and the marketability of cm;sidered
crop(s), cach farm could make its own proper cropping schedule. And from this
cropping schedule with corresponding necessary inputs, the corresponding costs

and revenues from envisaged yields wilt be evaluated for procceding with the
farm budget.

Since integrated agriculture is neglected in this tank area, the appllcatlon of
integrated agriculture should also be considered for increasing fann revenues,
particularly on the aspects of raising stock at farm basis and aquaculture in the
tank with cooperative scheme.

{6) Markcting Plan

The road from the tank area to the trunk road is recommended to be paved in good
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conditions for possible transports to the villages in the rainy season. At the villages
near the trunk road, basic post-harvest treatment facilities such as drying yard,
godown, basic agro-processing establishments ete. arc recommended to be
established.

Besides, some transport vans are subjected to be equipped for quick transportation
of agricultural produces to district markets.

4.4.3 Agricultural Supporting Scrvices and Institutional Plan

(Same as notified in this part for Lchur Tank Arca)
4.5 Rehabilitation of Tank Irrigation System
4.5.1 Present Conditions
(1) Irrigation and Drainage System

Cherukkanur Big Tank is a part of the Nandi River irrigation system as shown in Fig.
4.5.1. The origin of system started Sholingur Tank which is the last tank of
Sholinghur Branch Channel ‘of Ponnai Canal System. Then the surplus of Sholingur
Tank flows into the Ayyanert Tank (183.4 ha), which has been modernized by EC
Project. The surplus of Ayyaneri Tank flows into the Nandi River. I'rom Nandi
River, many tanks intake water by simple masonry weirs. They are S. Agrahram
(32.85 km), Vengupattu (33.01 km), Paravathur (36.75 km), Cherukkanur Big
(39.85 km), Koramangalam (43.33 km), Tekkalur Chitteri (44.21 km), Auckur
(44.72 km), Tiruttani (49.10 km), Nasakuppam (50.60 km), Valarpuram (53.13 km),
Kurishnapinram (58.65 km) and 9 direct ayacuts, totaling more than 1,000 ha.

As staled above, Cherukkanur Big Tank mtake water from the Nandi river at the lefi
bank near Gudjunta village conveyed by a supply channel with 1.5 km length and
surplus water from S, Agraharam tank by 2.6 km long channel. Onc surplus
masonry weir drain the surplus water to the Nindi river on the western ¢nd of the
tank bund, and an uncontrolled surplus channel flows out to Cherukkanur Small
Tank at the north end of tank bund.

_ At present, there are 3 sluices exists. No. 1 sluice is located near to Cherukkanur
Viltage and installed at higher elevation therefore only during high water level it
functions. Most of the ayacut arca is irrigated by water from No. 2 sluice. No. 3
sluice is located in the southern part of the tank, and installed at higher elevation,
commanding about 9 ha, it is possible to irrigate during a high water level period
only.

Aqua plants in the waterspread arca densely grows near to the bund where there is



(2)

decpest waler.

Ground in the ayacut gently stopes to the northeastern toward the Nandi River. No.
2 sluice irrigates about 80 ha of paddy field through main feeder channel to the north
along the castern border of Cherukkanur Village with 6.5 km long, and 1o the south
with 4 km long. Both main ficld channel diverted to 6 sccondary field channels on
the northern main channel and 5 ficld channels on the southern channel which lead
water toward the Nandi river.

The area between No. 2 and No. 3 sluices is rather elevated, then no water from
sluices is available. There are more than 13 open wells used for upland crops,
sugarcanc ahd trees by furrow irrigation. Area along the Nandi River at the
southeastern edge of the ayacut area is irrigated by the diverted water from the
Nandi River by masonry weir crossing the river.

Tank Bund

The existing dimensions of the tank bund are measured and soil mechanics
properties are analyzed. The results are shown in Table 3.5.1 and Table 3.5.2.
Jixcept natural deterioration due to the long time since its building, there is no
damage such as huge cracks or leakage, in this bund. However, weak sections of the
provided facilities are noticeable deteriorated.

(3) Spillway {Surplus Arrangement)

1) Location

There are two (2) weirs in this tank. Weir 1 is a natural bye-wash type located at
the beginning point of the bund. Another (Weir 2) is a B.C. weir located at the
end of the buad.

Besides, Weir 1 is maintenance free and hence not considered in the tank
miemories and inventory list. Location of these weirs are shown in Fig. 4.5.2.

2) Existing condition
In the Weir 2, there are some broken parts confirmed in the middle of apron by

excessive water. 1t will be occurs that collapsed part of apron are extended

against design discharge in the present. It is necessary to urgently repair the
apron using cement mortal and stone.
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(4) Intake Facilitics (Sluices)
1) Location of the Shiice

There are three (3) sluices in this tank. And these sluices arc of 2 types: Head
and Wall type for Sluices t and 3, lead and Tower type for shuice 2 based on the
depth of stored water. Location is shown in T'ig. 4.5.2.

2) Existing condition

Few cracks and damagges arc confirmed in the slab and side wall; however, they
still functions for intake of stored water and operation of a control device.
Concerning the conditions of the materials, these sluices maintain their original
condition. Rehabilitation of damages and cracks is not necessary.

3) Water Supply Control Device

Plug and plug rod type are used as water control device, and vent of barrel are
installed in these sluices. Under the present conditions, plug and plug rod are
removed from each sluice, and it is impossible to control stored water according
to the demand discharge.

(5) Groundwatef Usage

Groundwater potential in this region is comparatively lower than in other parts of
the northern study arca. Small diameter bore wells fitted with hand pumps are used
to get water for domestic purposes. The irrigation requirements are largely met by
the storage in the tank. However during summer season groundwater is being used
to meet the irrigation requirements. Because of the hard rocks, the storage of
groundwater is mainly due to secondary porosity. Hence the groundwater is
generally extracted from large diameter open wells, where possibility of more
number of fractures are high. The permeability test carricd out at the basement rock
below the tank bund gave a very low hydraulic conductivity value. The well drilled
to a depth of 50m, was pumped at rate of about 8lts/min failed in about 60 minutes.
Thus because of very low transmissivity of the formations, bore wells are not likely
to yicld large quantity of water.

(6) Operation and Maintenance

No formal water users’ association exist in the ayacul area. Traditional irrigation is
practiced. No conflicts appears concerning the irrigation water distribution.
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4.5.2 Water Resources Pevelopment Plan

(1) Liability of Water

The Indian Mcteorotogical Department’s classification of drought based on the
monsoon ranfall is given in Scction 3.5.2. Following the same classification, the
probability of the availability of water for Cherukkanur Big Tank is presented in the
following table.

Liability of Water Based on Rainfal}

Classification No. of Years Total No, of Years Probability (%)
Lxcess 2 54 370
Normal 12 54 2222
Deficit 21 54 38.88
Scanty 21 54 35.19

Among the 54 years 38.88 % of the ycars are classified as deficit followed by scanty
years 35.19 % and normal years 22.22 %, The cxcess rainfalt sccurred only in 2
years accounting for 3.7 %.

Apart from this, another important aspect is the occurrence of drought or flood based
on the rain stom. As discussed for Echur Tank, for a five year relum period (20 %
of probability), the drought monsoon rainfall is estimated as 790 mm which is nearly
85 % of the average monsoon rainfall. Hence, it becomes necessary to develop
drought management strategies similar to that of Echur Tank.

(2) Water Quality

The water quality tests for pH and electrical conductivity in the Pilot Study Tank
Areas were conducted by the Study Team during the field inspection in this stage.
According to these results, the tank stored water and groundwater in the ayacut
shows rather high alkalinity (pH 7.2 to 9.7) deferring with other Study Area and EC
ranges between 0.75 and 2.17dS/m, which means carefu! selection of crops for the
cultivation is required. This tendency also occurs at adjacent tank.

(3) Irrigation Water Reguirement

The major crop in Cherukkanur Tank ayacut is paddy rice with a command area of
91.26 ha. The irrigation water requirements are calculated according to the
procedures as outlined for Echur Tank. Present irrigation water requirement for
Cherukkanur Big tank command area at 40 % efficiency (storage conveyance and
field application efficiency) is calculated to be 1.182 Mm® and with an increased
irrigation efliciency of 75 %, 0.489 Mm® of water could be saved as post-project
water requirement is estimated to be 0.693 Mm®. The detail estimation are presented
in Table 3.5.3. The saved water can be tilized to increase the tank command area or
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to supply water for next season crop.

(4) Water Balance

‘the capacity of Cherukkanur Big Tank is determined as 1.5226 Mn¥, by
topographic survey. Based on daily rainfall for the years 1986 - 1995, runoff values
were estimated by dry-damp-wet method and presented in Table 3.5.4 and 3.5.5. As
per the annual and monsoon (September - December) rainfall data, no surplus
occurred during this 10 year period. All the runoll water is stored in the tank, to
irrigate a registered ayacut of 91.26 ha. However, due to evaporation losses,
insufficient storage capacity and other losses, Cherukkanur Big Tank could not
satisfy all the irrigation demand, With present conditions {Ef = 40 %), the estimated
irrigated area varies between a minimum of 2 % to a maximum of 73 % (average
36 %) of the registered ayacut, due to insufficient storage. The runoft/irrigation ratio
remains as 66 %. This situation could be improved by canal lining, with an
increased Ef = 75 %, resulting in decreased irrigation water requirements. By this
change, tank water could imigate in an average 53 % of the registered ayacut. More
than 50 % of ayacut area got the irrigation water in 3 of 9 years. Monsoon data also
showed the same trend, but with a slight increase in runoff ratio. The above facls
point out that not only canal lining but also removal of the silted material from the
tank bed is needed to attain the fult potentials of tank irrigation.

(5) Drainage Water Requirements

The drainage water requirements of Cherukkanur Big Tank is calculated similar to
the procedure outlined for Echur Tank and presented in Table 3.5.6. Using the
Ryve's Formula, the estimated maximum flood discharge is 11.76 m*/s while that
using rational formula is 16.61 m¥s. Hence a safe design discharge of 16.61 mfs
can be adopted for designing surplus arrangements, after considering the cost-
estimate values.

(6) Basin Water Management
Similar to Echur Tank, Cherukkanur Big Tank is also an isofated tank with a frec

catchment area of 1.9606 km?. As presented in Table 3.2.1, various ratios calculated
for Cherukkanur Big Tank are as follows:

- Free catchment / Command Arca : 2.15

- Waterspread Arca / Command Area 0.77

- Storage capacity / Command Area : 0.017 Mm’/ha

- Waterspread Area/ Storage capacity : 0.462 km¥Mm’

The surface water resources of Cherukkanur Big Tank basin consists of direct rui}oﬂ‘
from rainfall and flow in streams, However, irrigation is largely depend on available
tank water and ground water. The total ground water recharge of the Tirutani block
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to which, Cherukkanur Big Tank belongs was estimated to be 5,613 ham. Ulilizable
recharge s 4,771 haiin, Net groundwater draft is 3,113 ha m and the balance
available is 1,658 ha m. This unfilled 34.75 % could be exploited by digging out
more ground water wells.

The total surface water resources can not be utilized due to certain limitations as
outlined for Fchur tank which compels to develop basin waler management
strategics as ontlined in Section 3.5.2 of this Report.

(7) Groundwater Development

In order to meel the irrigation requirement during summer, groundwater potcntial
has to be developed in this region. The unutilized groundwater can be exploited in
this arca. As the groundwater is stored in the weathered and fractured zones the
yicld from the bore well is expected to be less. Hence groundwater development has
to be carried out by digging large diameter deep wells. In the tank region even bore
wells arc expected to give reasonable quantity of water because of recharge of water

from the tank,

4.5.3 Tank Irrigation Facilities Rehabilitation Works

General layout of irrigation facilities is shown in Fig. 4.5.2, and required ilem for
rchabilitation works are described in the following table.

Countermeasures for rehabilitation of Cherukkanur Big Tank

Section for Rehabilitation

Component Rehabilitation works Works
Tank Bund Improvement s Strengthening of the bund  for 183m
{Total bund length 1605m} reshaping to standard size. A
Tntake works (Sluice) v Modification of intake system using  Wing wall type  2units
gearing shutter : Tower head type
« Protection of back-fill for side slope.
“Surplus amangement  «  Widening as | 8.0m of width of BC B.C ypeweir  lumits
type weir.
+ Provision of rough stone for
T T """;"'"ﬁéﬁﬁﬁﬁi}'{é'o'i'mc'i“'aéé“s"ééiiﬁn U
“eteciive 1.ining for Field s “instailation of lining canal up to 10ha 830masmain  2units
Channel including On-farm  «  Provision of diversien boxes with  930m as branch } units
development paddie shutter for equal distribution.

« Reshaping of existing canal.
« Pravision of incidental device such
~as cart, cattle, and canal/crossing.

“Building for  Farmers’ » Provision of community hall Tror T S0mE T I Nes.
Association WUA, focal farmers and
inhabitation.

4-16



4.6 Farmers’ Organization
4.6.1 Present Situations of Farmers® Organization

There is no such registered organization as water
users’ association in the ayacut arca as described in
the section 4.3.4 of Volume H Report. The farmers
have an informal sociely for water distribution
appointing the Neerkatis for watching water
distributions.

4.6.2 Proposed Farmers’ Organization

{1) Water Users’ Association

[ President
m

Treasurer Seoretary

() o 8))

Erecutive Commitlod
(Fxecutive Committee Member: 9)

e rr.-bcr E\lc;-rnber Membes Me n;ber
Farmers Farmery Farmers Farnars
Mazm-bcr Afcmber Member
Farmers Farmers Fammers

(.\lem't;l Farmers, 756}
PROPOSED ORGANIZATION FOR WATER

USERS' ASSOCIATION OF CHERUKKANUR
BIG TANK

Since there arc 268 farmers in the ayacut arcas, the number of the Ex¢cutive
Committee Member becomes to be nine (9) and the number of member farmers is
259 deducting the number of bearers from the total farmers. The functions of the
proposed WUA for the Echur tank are described in the section 4.3.4 of Volume 11

Repont.

(2) Farmers’ Organization for Agricultural Production

As explained in Sub-section 4.3.1, the sections which have the following functions
are proposed to be attached to the WUA in Cherukkanur Big Tank areas to realize

sustainable agricultural development.

- Operation and maintenance technology for water-saving irrigation
- Agricultural technology extension services crop diversification and value-added

agriculture, ete.

- Various agricultural supporting services such as supply of agricultural input
materials, marketing, including agricultural credit services

4.7 Project Evaluation
4.7.1 Project Costs and Benefits

(1) Project Costs

Unit cost for rehabilitation works are estimated based on the Standard schedule of
Rates for Anna & M.G.R Disirict issued by P.W.D. At the 1997 price level, direct
construction cost is estimated at about Rs. 2,848,000, as shown in the table below.
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Direct Construction Cost for Cherukkanur Big Tank

Total Cost ‘ Unit Rates

Rehabilitation Work (Rs.} Percentage  (Ayacut 91.26ha) (Rs./ha)
Tank Bund frnprovements 4,000 0.14% 44
Shuices fprovement 212,000 7.44% 2,323
Surplus [mprovement 1,194,000 41.92% 13,083
Tank Supply Channel Improvement 35,000 1.23% 384
Selective lining for Field Channel & OFD 1,273,080 44.69% 12,949
Building for Farmers’ Assoctation 130,000 4.56% 1,425
Community Well - 0.06% -
T Dircct Construction Cost 2,848,000 100.00%

The Project cost consisting of direct cost, supervision charges, contingencies,
preparation work cost and overhead charges is Rs. 4,180,0600.

Project Cost for Reh'abi!%tation Works in Cherukkanur Big Tank

Description Cost{Rs.)
Dircet Construction Cost} 2,848,000
Peity Supervision Charges & Contingencies 3,303,000
Preparation Cost (Govt. Share) 41,000
Qverhead Charges 836,000
Total 4,180,000

Economic price for the economic analysis is estimated using the conversion factor
(SCF, 0.8) for the direct construction cost.

{2) Project Benefits

The Project aims mainly at stabilizing the agricultural production through the year in
the medium size of command area of about 91.3 ha by introducing proper
agricultural production techniques for better farming system for higher farm

revenues as well as improving living conditions of small and marginal farms after
the rchabilitation works.

At present, though the whole command area is dominantly cropped with paddy for
double crops in a year from August to April, but the cultivated area for the second
paddy crop starting from January to April has been taken place in more than one half
of the command area only. Besides, due to the main factor of unstable water supply
in the first crop, the average unit yield of both paddy crops is observed relatively
low and at the same level of about 4 ton per ha.

With the Project implementation, major benefits of the Project, therefore, will come
from two sources from the economic point of view: 1) increases of crop benefits,

and 2) value-added benefits from post-harvest treatments.

For the increases of crop benefits, the cropping pattern, detailed elaboration on water
requirements, plan for land use, applied farming system including the cropping
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schedule, varicties as well as estimates on inputs and yiclds for projected crops ete.
were carcfully evaluated in order to ebtain higher farma revenucs. This resulted in an
increase in the net production value of agriculture from the present level of about
Rs.2.7 million to more than Rs.3.44 million (Table 4.7.1).

Besides, with the establishment of various facilitics for organizing [farm
management and improving trealments on storing, marketing etc., an eslimated
amonnt of valug-added of about Rs.0.163 million as 5 % of the corresponding
agricultural production value “with Project” would be obtained accordingly. This is
estimated on the basis of results from the Study Team’s site surveys that estimates
that with the application of some basic post harvest treatments such as storage and
selling at markets only, will originate a profit margin of an average of 10 % higher
than selling at farm sites during harvesting periods.

4,7.2 Econoemic Evaluation

The cconomic evaluation is made to judge the project viability was made in terms of
direct contribution to the national economy. The Project covers a command arca of 91.3
ha with a total number of 166 farms for a total number of approximately 750
beneficianes.

For the economic analysis, the related EIRRs for Cherukkanur Big Tank area were
basically calculated as follows:

i) EIRR in basic conditions : 159 %
ii) EIRR at 10% cost-increase: 141 %
i) EIRR at 10% benefit-decrease: 129%
iv) EIRR at 3-year benefit delay: 10.0%

From these figures, the EIRR under basic conditions of 15.9 % shows a relatively low
figure, The risk case of 3-year delay of benefits showed the lowest EIRR of 10.0 %.

4.7.3 Financial Evaluation

In this Project, the financial evaluation is made to mainty deal with the analysis of farm
budget for the representative farms in both cases of “without project” and “with project”
'T'he related results are as follows:

- “Without Project” Net Income per Farm: Rs.10,260
- “With Project” Net Income per Farm: Rs.13,812
- “With Project” value-add: Rs.691
- Incremental Net Farm Income:  Rs4,242

With the project implementation, the annual increase in net farm income for an average
farm will be about Rs.4,300.
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This amount would improve somehow the farm budgets of small and marginal farms in
this tank arca.

[Towever, in order to achicve these figures, proper supports on technical aspects as well
as more investaents in farm inputs should be made accordingly. This should be made in
a new scheme of financial and technical supports for these farm categories in the newly
cstablished Local Farmers’ Organization.

4.7.4 Labor Force Requircment

Monthly labor force requirement for the planncd cropping schedule are shown in Table
3.7.3. The peak of labor requirement in the area comes in June. The labor force
requirement is 13,430 man-day/month. This labor amount can be satistied by the
staggering period of 10 days when the potential family labor is used. The potential
family labor in the arca is 1,367 man per day.

4.7.5 Farm Household Economy

With the Project implementation, the farm houschold economy of small and marginal
farms will be improved accordingly. From the financial analysis on farm budgets of
these farm categorics, the agricultural benefits for an average farmn in this tank area will
be Rs.3,550 for the incremental net production and Rs.690 for the value added from
agricultural products for a total amount of about Rs.4,240 per farm per year.

This amount is somchow modest but with better conditions on water supply and
supporting institutions for agricultural production, small and marginal farmers would
escape from the present deficit situation for improving their basic living standards.

Even for landless farmers, apart from the proposed work scheme for landless people in
the farmers’ organization as mentioned in the above, they would obtain more labor
works from big and medium farms to support their living expenses. A legislative
measure to make big and medium farms in the tank areas hiring on annual basis a quocta
of landless farmers i.e. 2 males or 1 male and 2 females per ha, if permissible, would be
promoted for basically supporting their living.

4.8 Environmental Issues
1.8.1 Present Environmental Cenditions
(1) Health and Sanitary Conditions
Major discaseé in this arca are diarthea/ADD, fifariasis and common fever. Diarrhea

is a scasonal disease occurred in the wel season. In relation to irrigation and
drainage, 11 cases of filariasis were occurred last year in this arca. Filariasis, one of



three major mosquito-related discases in the State, is rarely fatal but difficull to treat.

(2) Natural Environment

The Project Area is gentle sloped land. Catchment area is covered by casuarina
forest, cultivated tands and natural shrabs of Prosepis Juliflora. No aquatic weeds
arc found in the tank. Tank bed plantation of Acacia Catatia under the social
forestry program is found in a part of tank waterspread arca. Wildlife scen by the
villagers arc only natural birds. '

(3) Surface Water and Groundwater

Quality of tank water, as measured by the Study Team, is found unsuitable for
irrigation duc to high pH value of 9.7 and it needs anti-alkali measures in crop
cultivation. Groundwater is also utilized for irrigation normally from March in the
dry season. There are 13 private open dug wells in the ayacul. From the resull of the
water quality measurement, it can be stated that the groundwater will have little
salinity problems and will cause to decreasc crop production

4.8.2 Environmental Impact of the Project

As summarized in Table 4.8.1 and Table 4.8.2, the environmental impact study for
Cherukkanur Big Tank area was conducted through the field survey and in consideration
of the Project components.

(1) Social Environmental Impact
1) Social Institutions and Customs

In regard to the introduction of a WUA under the Project, almost the same
impact as stated in Section 3.8 for Echur tank area will be considered.

2) Health and Sanitary Issues

'As 1o agrochemical aspect, the same situation as stated in Section 3.8 for Echur
Tank Area can be expected. That is, the use of agro-chemicals will be increased
in the future.

For rural health and discases, since the arca is affected by filariasis, the
mosquito-related disease, proper water management and adequale drainage shall
be required in the Project. On the contrary, the Project will improve the existing
filariasis affected condition by improving drainage and reducing waste water
from the canals and seepage water from the tank.



(2) Natural Environmental Impact
1} Soil and L.and Resources

As far as the Project activities are concerned, the groundwater development for
ircigation may induce soil salinization and damage the crops.

2) llydrology and Quality of Waler

Groundwater with EC value of about 1.3 to 2.2 dS/m is highly saline for
irrigation and groundwater development poteniial will be less. Likely problems
induced by the groundwater development will be salinization of soil but it will

not be scrious. Large scale groundwater extraction will be a cause of lowering
water table.

4.8.3 Recommendations

As a result of the environmental impact study described above, it can be concluded that
the Project will not induce any serious direct negative environmental impact. But, the
devetopment activities may induce some indirect impacts. Details are presented in
Appendix G: “Environmental Aspect” of Volume 1V.

i) For the cstablishment of WUAs, it is recommended that an effective procedure

involving NGOs with close cooperation among government agencies shall be
provided.

i) For the expansion of the irrigated agriculture, it is recommended that AD shall
extend the guidance to the farmers on agrochemical use.

ii1) For the expansion of the irrigation practice, it is recommended that proper water

management and adequate drainage shall be provided and spread of filariasis be
menitored.

iv) For the groundwater development for irrigation, it is recommended that the scale of
groundwater development and the selection of crops considering water salinity shall
be carefully planned.
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I Namz of Tank

Cherukkanur [ig Tank B

2 Ayacut Area

149 ha T

3 Main Sow)

Black soil: §8%, Red soil: 8%, Red sandy soif 4%%

4 Water pILEC

P Tank water 9.7, Groundwater 7.3 to 8.4, EC:Tank 0.90 dSAwm, Groundwater 12710 2,07
dsfem

$ No. of Farm Houscholds

268 farm houscholds

6 Sclf-Support Amount of Rice

536 1ons (268 x 2,000 kg/Htouschold}

7 Geographical Irrigable Area

Nonral year: 83.0 ha

8 Total Imrigable Arca and Moath by Tanh

Nermal year: 129.0 ha (Jun-Apr.)

9 No. of Wells and Trmigable Area

Nomal year: 39wells, 24.0 ha

TG Average RamTall{mm)

Tan | Teb | Mar | Apr | May | Jun | Jol | Aug [ Sep | Oct | Nov | Dec | Total
€2 108134} 166 4230 | e85 11241300} 1485118301 194 5] 939 ]1,023.5
11 Cropping
Dirrigable Area and Period Tank(23.0 ha) Tank{33.0 ha)
Well(24.0 ha)
E_ ]
2) Present Cropping Pattern Paddy(83 0 ha)
Paddy(50.0 ha)
Sugarcanc(20.0 ha)
[ i b
Casuarina(12.0 ha)
3)Cropping Plan
a) Paddy Area for Self-Support 107 ha{536U51ha) -
' Paddy(83.0 ha)
Paddy(50.0 ha) : Paddy(50.0 ha)
Sugarcane(20ha)
}
‘ Banana{4ha)
¢} Fvaluation Crop Intensity{%0) et Incenme{ TUDUKs)
Fian 7Ly 3,00
Present 1807 2,750
[Pian Present (1443 135

Fig. 4.4.1

Cropping Plan in Cherukkanur Big Tank Area
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Sholinghur Tank

I570km

* Paflipate 2357k 072%m N Direct Ayacet
T gL
Yasayanur 28 25kne Direct Ayacut
ST T 1232 ha
Yasayhml 2988 km o Dt Ayady
’ > 623 ha
(I C Tank}
Ayyaneri Tank
18341 ha
$ Agrzharam 3285%m 660 km §. Agraharam Tnak |
e » 008 ha
Vengupaltd Tnak 280 km 3301 km  Vengupaita
WE  ha T
-
8 Parasathur 150km " Paravathur Tank
Chain of Tanks v 761 M
Pravathur 3780 km G 45 km rect Ay acy
Direct Ayacut " 015 km
1907 ba =

ChendkXaner 3¢ B55m

FEiifiEs Ly
Vakil Nasgsa Ay 5 km 050km " Threct Kyacal
’ 2471 ha

Cherckkanue 42 02 ko 0.50%m
Sanandipuram?? 12 km 070km e Ayac
v 3483

Koramangatam Tank 250km 43 33 kK ocamangalam
682 ha masonry dam
l Afckur 437 km 100%en iTect Ayatul
> 1945 ha
Koramangatam Chilteri
4053 M
Tekkalur 4521 km 2 50km o Tekkalur Chitteri
- v 56 ha
Auckur Tank 3.00km 4492km Auckur i
18133 ha enasoncy dam i
v
Auckur Chitteri
4053 e
¥
Amirthapurum Tank >
4743 ka
Tiruttani Tank 42105m Tiruttani
B129 b T
i Nasahuppam 50 60 ke > 50km . Nasakuppam Tank
E » 1633 ha
v
Vatarpuram Yank 350km 5313 km Valyuram
394 m T
H
Krighnagoeam 53 65 bin 150kn "~ Krishnapuram Tank
v 26 ka

P—_— Kusasthariyai River

Fig. 4.5.1 FLOW DAIAGRAM CF SHOLINGUR SURPLUS COURSE
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