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PREFACE

Ecology, environment and poverty are closely intaren and inversely related. Ecological

degradation is accompanied by erosion, both in ityu@nd substance of life of human

community living within that eco space. An ecoladig vibrant environment on the other hand

not only maximizes the production potential of tenmunity leading to livelihood security and

income stability but also provide social integratidnarmony and over all prosperity. This is

especially true in a agrarian economy. In Himadhadesh majority of the people draw their
sustenance from natural resources i.e. 80% of dlusdhold basket of consumption is biomass
(food, fodder, fuel, fiber, bio fertilizer) or bimass based.

The uncommon opportunities for launching a newative named Intergrated Watershed
Management Project (IWMP) will address the concefremall and marginal farmers in rainfed
area and employment opportunities to landless, BRY other poor community. To avalil
additional assistance under this scheme, a framelas been provided which requires to draw a
DPR of each watershed (Panchayat) that fully @#izan initial resource envelop from all
existing schemes state or center including ressumeilable at block level such as of
agriculture, horticulture, animal husbandry, fighendustry,rural development etc.

It is in this context CEO cum DC , Mandi entrustee task of preparing the detailed
project report (DPR) of Eleven panchayats of ChauBiock of Mandi district to HARDPA.
The society took this gigantic task seriously astalelished a camp office at Lad-Bharol. After
initial meeting with administration,two groups wdmmed,one for PRA and one for technical
survey under the leadership of Er. K.K.Kapoor. Befdield exercise, a questionnaire was
prepared by the experts for collecting basic ditavas discussed with Project Director and
Project Officer, Mandi before using in the fieldhd PRA team carried out PRA by using
different tools in all villages of Eleven panchayafhe team listed the weaknesses, strengths and
needs in addition to collection of other basic d&aring the transact, sites for different works
such as water harvesting, irrigation, soil conseowawere identified and shortlisted. The PRA
team remained in the field for almost two months, technical team followed the PRA team and
did the technical survey of shortlisted intervensio

The work done and data collected in the field waelyzed by the core group of experts.
After analysis, possible opportunities were challmd keeping in mind the strength and
weaknesses of the area and the holistic approduoh.attual designs and estimates of NRM
works to be executed in the first year and stan@atdnates of remaining interventions were
prepared.

Throughout the said work, society received the afallel backup advisory support from
district administration, line department and bladency, in particular, CEO cum DC, Mandi,



Project Director , PO and APO Mandi, Deputy Diredi&g.), Deputy Director (Hort.), Deputy
Director (AH), Asstt. Director (Fishery), and thecgety wish to thank them.

Lastly, society appreciate and acknowledge thepmration and help so willingly offered
to the teams by BDO and other block level officeffigials, Pradhans and Ward Members of
panchayats as well as the farmers during field veordk preparation of report.

Secretary

HARDPA
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Name of project

Block

District

Agro-climatic zone

No. of Panchayats

No. of Micro-Watersheds

PIA

Location

Total geographical area

Treatable area

Irrigated area

No. of land holding families

BPL families
Landless
Marginal farmers
Small farmers
Others

Total population
Male

Female

Schedule Caste

PROJECT AT A GLANCE
IWMP
Sadar
Mandi
Il
10
22

Project Director (IWMP Mandi)

31° 2805 to 31° 5830 North latitude
76° 4710 to 77°59 15 East longitude
6184 hectares

5447 hectares

194 Ha.
5934
1098

Nil

3264
1780
890
23124
11740

11384



i) Male

i) Female
Schedule Tribe

i) Male

i) Female

Cattle population
Health institutions

i) Human
i) Animal

3659
3761

11778

11
11
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NET RETURN SCHEDULE

1 Present Return

2 With Project Return

5 Net Income Return

BENEFIT COST RATIO

1 Net Incremental Return

2 Discount Value @ 12 % for 1 - 50 years

3 Adjusted Return ( N.LR. X 7.5)

Benefit cost ratio = Adjusted benefit / Estimated Cost

121833787.50 =
81705000.00

16244505

1.49

Rs.

Rs.

Rs.

7.50

44592495.00

60837000.00

16244505.00

16244505.00

7.50

121833787.50



2 3 4 5 6 7 8 9 10 11 12 | 13
B
CROP Yiel | Rat Byp Am | L.Ra | Oc | Tota
S d e Amt. ro Rate t. te [ | N P
Qt/ 30
Ha Rs. Rs. Qts Qt/Ha Rs. 150 0 10 | 19
Da
Day | y Kg | Kg
PRESENT
KHARI CROPPING
F PATTERN
150 400 165
Paddy 18 0 27000 20 200 0 60 | 25 00 | 20 | 10
100 400 127
Maize 18 0 18000 20 200 0 45 | 20 50 | 30 | 15
250 200 165 | 11 | 37
Peas 60 0 150000 20 100 0 70 | 20 00 0 5
600 660
Pulses 7 0 42000 4 50 | 200 20 | 12 0| 10 0
160 165 | 10 | 10
Potato 250 | 500 125000 20 80 0 70 | 20 00 0 0
142
Garlic 120 | 800 96000 0 0 0 65 | 15 50 | 25 | 60
Vegeta 210
ble 80 | 700 56000 0 0 0 100 | 20 00 | 60 | 30
Orchar 100 300
d 120 0 120000 0 0 0 200 0 00 80 | 60
RABI
150 450 121
Wheat 18 0 27000 15 300 0 45 | 18 50 | 45| 15
120 300 121
Barley 12 0 14400 15 200 0 45 | 18 50 | 10 5
Vegeta 210
ble 80 | 700 56000 0 0 0 100 | 20 00 | 60 | 30
KHARI PROPOSED CROPPING
F PATTERN (WITH PROJECT)
150 400 180
Paddy 18 0 27000 20 200 0 60 | 30 00 | 90 | 40
100 600 165 | 12
Maize 20 0 20000 30 200 0 70 | 20 00 0| 60
250 200 165 | 14 | 42
Peas 65 0 162500 20 100 0 70 | 20 00 0 5
280 255 | 12| 12
Potato 260 | 500 130000 35 80 0 110 | 30 00 0 0
600 735
Pulses 8 0 48000 8.5 50 | 425 25| 12 0| 30| 40
Vegeta 210
ble 90 | 700 63000 0 0 0 100 | 20 00 | 60 | 30
142
Garlic 120 | 800 96000 0 0 0 65 | 15 50 | 25 | 60
Orchar 100 300
d 120 0 120000 0 0 0 200 0 00 80 | 60
RABI
150 510 129 | 12
Wheat 20 0 30000 30 170 0 50 | 18 00 0| 60
Veg. 225
Mix 90 | 700 63000 0 0 0 110 | 20 00 | 60 | 30
120 255 121
Barley 12 0 14400 15 170 0 45 | 18 50 | 10 5




14 15 16 17 18 19 20 21 22 23 24 25
Comp Rat
K 0 Amt. Seed e Amt. Insec. Gross Inputs Ret. Area Net Amt.
Kg/H
7 300 Rs. a Rs. Rs. Rs. Rs. RS/Ha Rs. Ha. Rs.
Kg Qtl
1194
10 4 1660 50 18 900 0 | 31000 | 19060 0| 325 3880500
15 10 3690 25 54 | 1350 0 | 22000 | 17790 | 4210 | 1566 6592860
10 15200 5877
0 200 | 68925 120 65 | 7800 0 0 | 93225 5 15 881625
3370
0 1 400 20 75 | 1500 0 | 42200 8500 0 42 1415400
12660 4085
50 200 | 63250 30 | 200 | 6000 0 0 | 85750 0 22 898700
1000 6722
20 10 4530 500 20 0 0 | 96000 | 28780 0 18 1209960
2602
30 20 7380 20 80 | 1600 1000 | 56000 | 29980 0 27 702540
12000 5500
80 100 32500 0 0 0 2500 0 65000 0 12 660000
0
1631
15 4 2040 100 10 | 1000 0 | 31500 | 15190 0 | 1663 27123530
5 5 1730 80 10 800 0 | 17400 | 14680 | 2720 | 187 508640
2662
30 20 7380 20 50 | 1000 1000 | 56000 | 29380 0 27 718740
Net gain without
project 44592495
40 20 7940 50 18 900 0 | 31000 | 26840 | 4160 | 450 1872000
40 10 5620 25 54 | 1350 200 | 26000 | 23670 | 2330 | 1045 2434850
12 10031 16450 | 12656 | 3793
0 300 5 150 65 | 9750 0 0 5 5 75 2845125
13280 | 11097 2183
70 250 | 78970 30 | 200 | 6000 500 0 0 0 40 873200
3827
20 3 2100 20 35 700 150 | 48425 | 10150 5 65 2487875
3362
30 20 7380 20 50 | 1000 1000 | 63000 | 29380 0 | 340 11430800
1000 6722
20 10 4530 500 20 0 0 | 96000 | 28780 0 30 2016600
12000 5500
80 100 32500 0 0 0 2500 0 65000 0 67 3685000
1515
30 10 5550 100 10 | 1000 500 | 35100 | 19950 0 | 1455 22043250
3112
30 20 7380 20 50 | 1000 1000 | 63000 | 31880 0 | 340 10580800
5 5 1730 80 10 800 0 | 16950 | 14680 | 2270 | 250 567500
Net gain with
project 60837000




EXISTING CROPPING PATTERN

(A) KHARIF
S.N. Name of Crop Area in Hect %age
1 Paddy 325.00 15.39
2 Maize 1566.00 74.15
3 Peas 15.00 0.71
4 Pulses 42.00 1.99
5 Orchard 12.00 0.57
6 Vegetable 27.00 1.28
7 Potato 22.00 1.04
8 Garlic 18.00 0.85
9 Fallow 85.00 4.02
2112.00 100.00
(B) RABI
1 Wheat 1663.00 78.74
2 Barley 187.00 8.85
3 Vegetable Mix. 27.00 1.28
6 Fallow 235.00 11.13
2112.00 100.00
PROPOSED CROPPING PATTERN
(A) KHARIF
1 Paddy 450.00 21.31
2 Maize 1045.00 49.48
3 Peas 75.00 3.55
4 Vegetable Mix. 340.00 16.10
5 Pulses 65.00 3.08
6 Potato 40.00 1.89
7 Garlic 30.00 1.42
8 Orchard 67.00 3.17
9 Fallow 0.00 0.00
2112.00 100.00
(B) RABI
1 Wheat 1455.00 68.89
2 Barley 250.00 11.84
3 Orchard 67.00 3.17
4 Vegetable Mix. 340.00 16.10
5 Fallow 0.00 0.00
2112.00 100.00




o+ " # (0
_ Financial Target Avh'iaéc\}gﬁqlent
Name of the Activity Uni Total
2013-14 2014-15 2015-16 1234+35 1235+36 2012-13
1 2 3 4 5 6 7 8
1.Watershed Development
Works
1.1 Land Development
(Productive use)
1.1.1 Afforestation Rs 0 1902839 0 0 0 8& 8
1.1.2 Horticulture Rs 0 0 1493576 0 0 8
1.1.3 Agriculture Rs | 30000 [ 1209154 | 652683 | 360000 | 488225 28
114 Pasture Rs 0 600259 | 170837 0 0 28
1.1.5 Others Rs 0 0 0 0 0 &
1.2 Soil & Moisture 0 0 0 0 0
Conservation &
1.2.1 Staggered trenchin Rs 0 96300 0 0 0
2. i
99 g 8 &&
_ 0 0 0 0 0
1.2.2 Countour Bunding Rs &
) 0 0 0 0 0
1.2.3 Graded Bunding Rs &
1.2.4 Bench Terracin Rs 0 0 102020 102020 0
- § &&&
0 0 0 0 0
1.2.5 Others Rs
&
1.3 Vegetative and 0 0 0 0 0
Engineering Structure
1.3.1 Earthen Checks Rs 0 0 0 0 0
1.3.2 Brushwood Checks Rs 0 8360 3520 0 0 &
1.3.3 Gully plugs Rs | 95668 | 804942 | 2988992 | 2309139 | 936526
1.3.4 Loose bolder rs | 16845 | 50536 | 77297 | 153931 | 114878
1.3.5 Gabion structure Rs 0 1465916 | 1590229 | 518238 | 772729
1.3.6 Others Rs 0 0 0 0 0 &
1.4 Water Harvesting Structure 0 0 0 0 0
(New Created) &




1.4.1 Farm ponds rs | 1353589 | 1182175 | 703251 0 0 88
1.4.2 Check dams Rs | 2881337 | 1084228 0 0 0 g
1.4.3 Nallah Bunds Rs 0 0 0 0 0 &
L4.4 Tanks Rs | 702715 | 3551487 | 2021627 | 1545131 | 1211559 | o
1.4.5 Ground Water recharge Rs 0 0 0 0 0
structure &
1.4.6 Others Rs 20000 0 0 O 0 &&&&
14.6.1 Roof water harwesting Rs 0 339368 644864 | 267276 0 &
tank
1462 FIS Rs | 1286556 | 1107126 | 2015246 | 816368 | 377644 |
1463 Bawari Rs 0 484191 | 751390 | 1060376 | 331637 g
1.5 Water Harvesting Structure 0 0 0 0 0
(Renovated) &
1.5.1 Farm ponds Rs 0 0 0 0 0 &
1.5.2 Check dams Rs 0 0 0 0 0 &
1.5.3 Nallah Bunds Rs 0 0 0 0 0 &
1.5.4 Percolation tanks Rs 0 0 0 0 0 &
1.5.5 Ground Water recharge Rs 0 0 0 0 0
structure
1.5.6 Others Rs 0 0 0 0 0
L 0 0 0 0 0
2.Administrative Cost &
2.1 Salary rs | 1143870 | 1143870 | 1143870 | 1143870 | 1143870 |
5 5 Others rs | 490230 | 490230 | 490230 | 490230 | 490230
3.Monitoring 0 0 0 0 0 &
3.1 Monitoring of Projects Rs 0 408525 0 408525 0 &&
3 2Evaluation Rs 0 0 408525 0 408525 &
. . 0 0 0 0 0
4.Entry Point Activity &
A1 Plan for EPA R 3268200 0 0 0 0
.1 Plan for S
&&
5.Institution & Capacity 0 0 0 0 0
Building &
£ 1 SHG Formation rs | 15000 | 25000 | 25000 | 32000 | 13000 888
5 2 UG Formation rs | 18000 | 32000 | 42000 | 29000 | 16000 288
5.3 Formation of Federation Rs 0 0 0 0 0




5.4 Capacity building Rs 285400 | 255000 10000 7000 5600
(Awareness Camp) &&&
5.5 Others Rs 0 0 0 0 0 &
i) Farmer Camp (2 no.Ag. 1 Hort, Rs 180000 180000 180000 180000 180000
1 Animal Husbandry 88&&&E&S
i) Training for livelihood rRs | 156500 | 277000 | 201800 | 349200 | 156800
Activities &&
iii) Training for Officers, Officials rs | 433300 | 207950 0 0 0
&WC &
vi) Exposure visit Rs 0 592700 0 0 0 8 &&
6.DPR 55200 0 0 0 0 88
6.1 Preparation Of DPR Rs 761850 0 0 0 0 &
7.Livelihood activities for the 0 0 0 0 0
asset-less persons &
7.1 Plan for Livelihood activities Rs 511800 | 1973900 | 1545950 | 2203000 | 1118800 &
8.Production system & micro- 0 0 0 0 0
enterprises &
8.1 Plan for Production System & Rs 715000 | 2059660 | 2193588 | 2607004 | 595248
micro-enterprises & &&
Consolidation 0 0 0 0 640350 & &
Consolidation Phase Rs 0 0 0 0 1810800 & &&
144210 215327 203564 145823 108124
Grand Total 60 16 95 08 21| &&&&
& &&&
.+ " # (0
Actual
Avhievement
%
2013-14 2014-15 2015-16 1234+35 1235+36 2012-13
&
3 1 7 8 9 4 5
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Chapter 1

INTRODUCTION
3:3# /

India along with other developing countries of thwrld especially Asian
countries who got their emancipation in the 40’s katered the 2lcentury with more hopes
and expectations. According to latest censuseydpulation of India have crossed 100 million.
By the year 2020 the food demand would reach aBB8@tmillion tones. Hence, the dependence
on agriculture in the country would continue toregase posting a threat particularly to the
limited land and water resources more so in the-fied areas. Besides, there would be manifold
increase in the need for fuel, fodder, fiber etéll these commodities must constitute key to
agricultural development, which can be achievedufh appropriate strategy for watershed
development with a mixed farming systems perspectiin this approach, conservation of soil
and water not only controls land degradation bsib &ad to sustained productivity. Watershed
with a distinct hydrological boundary is ideal faunching-up the hardware and software
conservation measures. Integrated Watershed Maragewnould ensure enhances income and
thereby augment the quality of life of farmerstigiin the disadvantaged rain-fed areas. This
underlines the importance of participation of farsmén the watershed development efforts.
Innovative action, learning tools can help and imbtae willing participation of farmers in the
programme development and its implementation. ddwogical balance will thus get restored
through natural resource conservation with farmeteractive participation. Thus major chunk
of the planning in agriculture, therefore, concaetdr around the water management and

conservation of soil.

Low productivity, high-pressure of human and aninpapulation on land
characterize Indian agriculture. This has resultemarginal and sub-marginal lands coming
under the plough, reduction of vegetative coveahse of extensive grazing to meet the higher
fodder requirements leading in to faster run-offash water and low ground water. According to
ICAR estimate about 160 million hectares of landlmdia is suffering from one type of
degradation or the other and about 60 million hrestdhave attained the status of wasteland

where production levels are much below optimum.



It is in this context that the Govt. of India iaited these special programmes known as Drought
Prone Area Programme (DPAP), Desert DevelopmengrBnome (DDP) and Integrated
Watershed Development Programme (IWDP) and HarRmadject sanctioned in 2003 in whole
of the country on the pattaern of watershed for rawming the problem of drought,

desertification and degradation of land respedfivel

Though Watershed Development has been expectée asitme approach to area
development, generation and development of nat@sdurces and restoration of ecological
balance on a sustained basis, the benefits of dpjgroach are restricted largely to the
development on water harvesting, its impact on nogti use and conservation of natural

resources and production systems that has nottbeabe desired extent.

Watershed development programmes are being impkechém India for over two
decades. An integrated approach to programme sigategy was initiated during the period
1975 and 1983. By the Ninth Five Year Plan, a nemdf agencies have been involved in
initiating and implementing the programme in aballtthe agro-climate zones in the country.
Moreover, the programme has been receiving higbripyi from the Union Govt., the State
Govt., multi-lateral agencies and NGOs. In thisywaatershed approach has been identified a
major route and a promising area for developmeigoiculture.

1.2 Integrated Watershed Management Programme (IWMIP

It is widely accepted that watershed developmesttbde conceived as a broad strategy
for protecting livelihoods of the people inhabitifrggile ecosystems, especially the poor, rather
than just the physical resources alone. Thus theatlvobjective and rationale of watershed
development in India is no longer limited to sciicdlly determined methods of soil and water
conservation, but has gone far beyond that, evglunstead into a form diWatershed Plus’
which seeks to ensure not only the availabilitydahking water, fuel wood and fodder for the
poor, but also raise their income and employmergodpnities through improvements in
agricultural productivity, better access to marketstension services, etc. Hence, integrated
natural resource management and watershed devetbgms become a larger paradigm for

achieving sustainable development in the country.



1.3 Concept of watershed

A watershed is defined as that geographical araahwieeds water to a drainage
line (like a rivulet, stream, river etc). Howevarwatershed is not only a geographical area, but
also the area from where the community living witliraws its sustenance. The quality and
health of the watershed, therefore, directly affébe quality of life of the people living in that
area. Watershed development involves the conseryaggeneration and judicious utilization of
natural resources, seeking to bring about an optirbalance between the demand and use of
resources. It, therefore, involves complex inteoms between various components like.
Community Development, Soil and land ManagementieWilanagement, Crop Management,
Afforestation, Pasture/Fodder Management, Rurak@g@n&anagement and related areas. The
concept of watershed development seeks to bringdilmgum among these components so that

sustainable development of the area may becomébpmss

1.3.1 Objectives of IWMP

i) Improving the management of land and water, and theeraction and
externalities;

i) Increasing the intensity and productivity of resmuuse with the objective
of reducing poverty and improving livelihoods;

iii) Improving environmental services and reducing riegatxternalities for
downstream areas; and

iv) Addressing technical, institutional, and policyuss needed to ensure
equitable sharing of benefits among stakeholdedssastainable watershed

management.

1.4 District Mandi

Mandi, one of the twelve districts of Himachal Resld, is situated in Western Himalyas between
31°-13-20 to 32° — 04-30 North latitude and 76° — 3720 to 77° — 23-15 East

longitude. It is bounded with six districts andalsost in the center of the state. In north-west
side Kangra and in the west Hamirpur and Bilaspsiridts are located. Solan and Shimla
districts are on the southern and Kullu districtlo@ eastern side. Administrtively, the district is
divided into six sub-divisions viz. Sunder Nagamamidi, Chachiot, Karsog, Joginder Nagar and
Sarkaghat, nine tehsils viz. Sunder Nagar, MandgadBiot, Karsog, Joginder Nagar, Sarkaghat,
Padhar, Thunag, Lad-Bharol and seven sub-tehsitaety Baldwara, Balichowki, Dharmpur,



Sandhol, Kotli, Aut and Nihri. From development mtodf view, the district is divided into ten blockiz.
Sadar, Sunder Nagar, Karsog, Seraj, Gohar, D@imgyntra, Gopalpur, Dharmpur and Balh. The distrct
has areas ranging from low lying sub-tropical tghigir mountains making it possible to grow a varadty
field crops and fruits and undertake livestock garises.

The district has 395058 ha. Geographical aresstitates around 7
percent of the total geographical area of the staie of which 94660 ha. is culturable, 27136 hs.
barren & unculturable, 105262 ha. is cultivablestga& the rest of the land which comes to 168000 ha
is under forest cover. Topographically, the distdan be divided into two main categaries, a) &fiv
(Outer Himalya) region; the Balh valley, Baldwanadaloginder Nagar area of Mandi district ranging
from 651 to 1500 m amsl fall in this region. Deepshallow stone embedded with loam to clay so#s ar
found in this zone. The paddy, maize, ginger, wheatiato and citrus fruit are cultivated in thigarb)
Mid mountain (Inner Himalya) region; areas of CHathKarsog, Seraj and part of Drang blocks (1500-
4500 m amsl) fall in this region. The series ofgfiat ranges are divided by longitudinal valleybete is

continuous increase in the height from valley ttshi

The soil of the district are mainly neutral & variffom clay loam to sandy loam, sandy
& rocky in texture. The district falls in the wegmperate Agro-climate zone average rainfall of the
district is 1625 mm. The maximum temperature edse88 C during summer in the lower and mid hill
and minimum temperature some time goes down befa®ifi winter in the upper reaches of the district.
The district is criss crossed by number of perdramia seasonal streams which are sources of iigat
and drinking water supply for most of the area \utatso causes erosion & slides due to high intgmsit

rainfall during the monsoon.

As per the statistics, about 33.52% area of th&iDisonstitutes waste land, and as such
provides good scope for implementation of waterspeglect. The district live stock population is
considerably large and with the implementationho$ fproject, it is expected that the area undeddéod
crop will increase many fold & the watershed comityuwill adopt stall feeding to their animals. i#
well known fact that over grazing, ruthess defatsh, use of unscientific agriculture practices,
irrational irrigation & other ecological degrati@ontinuously tend to increase wasteland. Thedrapi
growth of population & the stressing need of fdebder rapidly changing social economic needs ef th

habitants is multiplying the problems, Projebirector(IWMP) Mandi initiated the watershed

programme to mitigate these problems in the region.



DISTRICT MANDI (Block Wise)

KANGRA

DHARAMPUR

HAMIRPUR

GOPALPUR AR

KULLU

SUNDER NAGAR
BILASPUR

SHIMLA



PROJECT AREA SADAR MANDI

Saploh

Dhandal samrahan

Batour

Jabhrahat
LotNichla
LotUperia Taryasal

Galoo
Paprahl

Tallyar



Chapter 2

METHODOLOGY

After signing the MOU with CEO cum Deputy Commisgo DRDA Mandi, a meeting was
held with Project Director and Project officer, DRIMandi regarding the co ordination of line
departments , the approach to be adopted andaongarthe meeting with pradhans,up-pradhans,
ward members and secretaries of panchayats falliogct area of the block . Next three days
series of meetings with heads of line departmemts &griculture, Horticulture, Animal
Husbandry, Fisheries, Industries, 1&PH etc. andwhsed the details of on going schemes and

the funds for the project area.
The tentative programme to visit different panatayvas chalked out in the meeting
The methodology followed for the development ofjgcoplan is as under

A questionnaire was developed in consultation eibperts, stakeholders and line departments

for collecting primary & secondary data.

To undertake the participatory rural appraisal athevillage, two teams were formed,one for
PRA & other for technical survey. Each team cosipg of three members. By using different
PRA tools and discussions, the probable intervastwere listed.

The services of Integrated Spatial Analytics Cotasiis Pvt. Ltd. New Delhi were hired to

prepare different thematic maps.

Technical teams did the transect walk through waridrainage courses and streams along with
locals to analyze the problems and to suggest resietihe teams also proposed the structures
and did the survey work with GPS required for tlksigning.

The village wise collected data was analyzed amipiled panchayat wise.
SOWT analysis was done of the data collected thrdRRRA.

Actual designing & estimation of natural resourcanagement for the first year were prepared.



The rates for civil work were applied from HPPWDh8dule of Rates 2009.

Site specific estimates were prepared for othetstand activities, taking into consideration the
local conditions, exhisting rates of the activitdsline department and local market rates of
different materials.

Chapter 3

GENERAL DESCRIPTION OF THE PROJECT AREA

The project area falls in the Sadar Block of MabDditrict also known as
Tungal area. The area is the part of Beas river catchmbith drains into Beas River through
khads and nallas. It constitutes 10 panchayatsnba®6 revenue villages and 16 micro

watersheds.

3.1 LocationThe area falls in the Mid Himalya region and tsigied between 31° 285 to 31°
58 30 North latitude and 76° 420 to 77°5915 East longitude.

3.2 Physiographic Features

3.2.1 AreaThe total geographical area under the project B46Dut of which the proposed
treatable area is 5447 ha. The irrigated area H4aid area not fit for cultivation 543 ha. has
been left out of treatment plan.

3.2.2 Topography The project area falls in sub mountain low hillbstropical zone with
moderate to steep slopes and altitude varies frd®n® to 1800 m above mean sea level (amsl).

The most of the project area is valley and slopraasgerate to steep.

3.2.3 Drainage There are 42 minor and major tributries in the grbjarea. Two major khads
are Umbali Khad and Arnodi Khad. The surface watkemBaggi-Tungal, Nichla-Lot, Sehli,
Talyahar and some part of Sadyana panchayat dirgimgJmbli Khad which drains to Suketi
Khad at Ratti and ultimately drains into Beas. Boeface water of Dhaniyara, Uperli Sarwari,
Khalanoo drains into Arnodi Khad which drains iBeas at Kun-Ka-Tar. The water of Bir,
Sadyana & Bari-Gumanu panchayats directly draits lieas river through small nalas. Almost

70% drains of the project area are perennial.



3.3 Seasons & ClimateDepending upon the altitude, the climate varie®a@dgdeal taken as a

whole. The climate is sub tropical with well markeshsons. The winters are from December to

February, both inclusive and is characterized loy iralow area and snow fall in Dahaula Dhar

and are cold . The change over from winter to sumigradual. The temperature begins to

increase rapidly in April and the rise continudisttie break of rains in July. The summer of the

project area is genrally hot (up t0°40 temp.) . Towards the end of April, and occadigria

May, heavy thunder storms frequently accompanietds occur. May and June are warm and

air is often laden with dust from the plains of fdm

The monsoon usually sets in properly in July andticaes till the middle or end of September.

During these months the atmosphere is usually huamd near by higher hills( Dahaula Dhar)

are often obscured with mist and clouds. October ovember are comparatively dry and the

cold weather may be said to start by the middidl@fember. With the approach of winter, the

temperature gradually falls.

3.3.1 Rainfall Details of average monthly

rainfall at meteorotagi station (HP.KVK

Palampur).
RAINFALL DATA (BBMB Sunder Nagar)
YEAR JAN. FEB. MAR. | APR. MAY JUNE JULY |AUG. SEP. OC T. NOV. DEC.
2003 152.90 | 55.50 | 260.90 | 22.00 | 129.40 | 160.60 | 479.10 | 395.00 | 232.70 | 6.80 21.50 0.00
2004 50.10 | 72.00 8.80 | 109.00 | 53.30 | 264.40 | 628.40 | 673.80 | 119.60 | 30.60 0.00 61.40
2005 48.30 | 83.60 | 53.10 | 39.00 | 10.70 49.80 | 525.90 | 683.60 | 301.00 | 16.80 | 11.60 2.90
2006 40.70 | 74.80 | 64.70 | 24.00 | 31.60 | 259.80 | 205.10 | 536.50 | 116.30 | 16.90 0.00 5.80
2007 68.90 | 30.80 | 58.40 | 74.80 | 42.20 | 141.80 | 246.80 | 460.70 | 233.00 | 34.40 | 66.00 90.00




2008 12.30 | 132.90 | 119.00 | 48.80 | 14.40 | 204.40 | 377.30 | 694.80 | 315.90 | 97.10 | 0.40 0.00
2009 68.50 | 15.30 | 12.30 | 0.00 | 126.10 | 237.50 | 619.00 | 823.20 | 245.90 | 0.00 | 13.80 6.00
2010 86.90 | 60.70 | 65.60 | 13.00 | 60.60 | 334.00 | 430.00 | 583.30 | 115.90 | 0.00 | 11.80 1.30
TOTAL | 528.60 | 525.60 | 642.80 | 330.60 | 468.30 | 1652.3 | 3511.6 | 4850.9 | 1680.3 | 202.60 | 125.10 | 167.40
AVERAGE | 66.08 | 65.70 | 80.35 | 41.33 | 58.54 | 206.54 | 438.95 | 606.36 | 210.04 | 25.33 | 15.64 | 20.93

Average number of rainy days in different months

January 4

February 8

March 9

April 6

May 7

June 8

July 14

August 12

September 7

October 2

November 2

December 4

MAXIMUM TEMPERATURE DATA IN DEGREE CENTIGRATE

YEAR JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEP. OC T. NOV. DEC. TOTAL MEAN
2003 13.10 | 18.50 | 18.50 25.60 29.70 30.40 25.90 27.00 24.20 25.20 21.80 19.30 279.20 23.27




2004 15.00 | 16.00 | 21.60 23.80 28.30 30.80 25.70 25.70 25.60 23.70 23.20 16.80 276.20 23.02
2005 13.30 | 15.30 | 19.90 23.60 31.10 26.00 26.50 26.00 26.50 25.20 20.90 16.80 271.10 22.59
2006 15.40 | 17.80 | 21.10 21.60 28.40 29.20 26.70 25.90 26.40 26.10 22.60 19.30 280.50 23.38
2007 15.00 | 16.00 | 21.00 23.00 28.10 28.30 26.90 25.30 26.40 22.20 19.30 15.10 266.60 22.22
2008 15.50 | 16.50 | 19.00 26.30 30.00 30.30 27.20 26.50 26.30 25.20 23.40 20.50 286.70 23.89
2009 15.00 | 19.40 | 23.20 30.30 30.10 28.80 26.30 25.80 26.50 26.20 22.80 19.40 293.80 24.48
2010 16.40 | 15.40 | 20.80 28.80 31.10 28.60 26.40 26.70 26.40 26.20 21.30 19.20 287.30 23.94
TOTAL 118.70 | 134.9 | 165.10 | 203.00 | 236.80 | 232.40 | 211.60 | 208.90 | 208.30 | 200.00 | 175.30 | 146.40 | 2241.40 | 186.78

AVERAGE | 14.84 | 16.86 | 20.64 25.38 29.60 29.05 26.45 26.11 26.04 25.00 21.91 18.30

Temp. ¥

58.71 [62.35 | 69.15 77.68 85.28 84.29 79.61 79.00 78.87 77.00 71.44 64.94

3.4 Soils Brown hill soil are predominant in this area. Thettre of soils of the area varies from
sandy loam to loam. permeability and the water ihgldcapacity differs with the texture.
Gneissic rocks give rise to sandy loam soils, etsility depend on the organic matter content.
Shale and slates give rise to clayey and loamg.soil

In the soils of the area the deficiencies of Zr& B1o is observed and the availability of N & P
is medium whereas the K is low to medium.

3.5 Forest Forest play an important role in the economy, avides valuable timber for export
and construction, fuel wood, grazing land and gfasanimals. The forest of the project area are
on high slope and are in good shape compared & atkas. Forests cover almost21.73% of
total geographical area.The major forest speciesdan the project area are pine
forest(Chil,Kaial), Tun,Biunse,Oai,Ambla ,Sal, Bamob Ban, Kainth, Khirak,Bihul , Kharnu,
Ramban, Kasmal etc.. On the basis of sample holgsetiovey, the per capita consumption of

fuel wood is 0.94 kg./day.




3.6 Fishery The area abounds in the natural water resourcéseiform of streams have local

fish and has vast potentiality for the developnanbland fisheries apart from local fish..

3.7 Demography The category wise population given in the table.

3.7.1 Population

Population SC ST Literate 0-6population
20. Panchayat Village HH Total Male Female | Male Female| Malg Fent@a | Male | Female| Male| Female
1 Bari Gumanu 5 588 2260 1177 108. 330 324
2 Beer 4 592 2070 1030 104 336 314
3 Sadyana 7 647 2536 1267 126 528 538
4 Dhaniyar 5 782 2994 1616 137 148 141
5 Khalanoo 5 483 1768 896 873 114 102
6 Uperli Sarwari 5 660 2582 129Q 1292 201 302
Baggi Sai
7 (Tungal) 3 580 2216 1094 1122 471 5342
Sehli 6 515 2067 1031 1036 425 496
9 Nichla Lot 8 495 2129 1093 1036 121 114
10 | Taliyar 8 1075 2502 1244 125 895 888
& 8
3.7.2 Detall of BPL families
S.No. Panchayat BPL Families
1. 67
Bari Gumanu
2. 82
Beer
3. 52
Sadyana
4. 114
Dhaniyar
5. 106
Khalanoo
6. 161
Uperli Sarwari
7. 166
Baggi Sai (Tungal)
8. 119

Sehli




9. 117

Nichla Lot
10. 114
Taliyar
1098
3.7.3 Small & marginal farmers
S.No. Panchayat Landless Marginal Small Others
1 - 324 205 59
Bari Gumanu
2. - 332 171 89
Beer
3. 2 350 193 102
Sadyana
4. - 430 256 96
Dhaniyar
S. - 256 155 72
Khalanoo
6. - 363 217 80
Uperli Sarwari
7. - 313 185 82
Baggi Sai (Tungal)
8. - 273 170 12
Sehli
9. - 267 159 69
Nichla Lot
10. - 580 355 140
Taliyar
3488 2066 861

The average land holding of the watershed is 0.53b. And most of the
farmers are marginal.




3.8

Economy

The traditional farming and Service is the majocupation of the area and are major

contributor for the economy of the area,howeveredification of agriculture/ horticulture

plantation & Dairy farming is neglegible in the ar€resently a handful of people are

engaged in growing cash crops , horticulture Ba&iry farming inspite availability of lot

organic matter and good number milch cattle duadk of awareness and technical know

how. Forest produce like some herbal roots a®@stributing to the economy of the area.

3.9 Educational Institutions

S. | Panchayat Primary School MiddleSr. Sec,| Degree ITI
No. High School College
School
1. _ 3 1
Bari Gumanu — — -
2. 3 1/1 1
Beer — —
3. 4 0/1 _ _ _
Sadyana
4. _ 5 2/1 _ _ ~
Dhaniyar
5. 3 1/1 _ ~ ~
Khalanoo
6. , _ 3 2
Uperli Sarwari - - -
7. o 1 0/1
Baggi Sai (Tungal) — — —
8. _ 4 _ _ _ _
Sehli
9. | . 4 _ 1 _ _
Nichla Lot
10 _ 4 0/1 _ 1(Pravite) _
Taliyar

3.10 Healthcare Facilities There are one CHC, two PHC, nine sub-centers andagurvedic

dispensaries in the project area.

S. | Panchayat CHC PHC Sub-center Ayurvedic
No. dispensary
1. _ 1
Bari Gumanu - -
2. 1
Beer - -
3. 1
Sadyana - -




4. _ 1
Dhaniyar — — —
5. 1 1
Khalanoo - -
6. _ _ 1 1
Uperli Sarwari - -
7. o 1 1
Baggi Sai (Tungal) | — —
8. ,
Sehli - - - -
9 _ 1
Nichla Lot - - -
10. _ 1
Taliyar - - -

3.11 Veterinary Facilities There are four veterinary hospitals and three wedey dispensaries
in the project area.

S. Panchayat Veterinary Veterinary Dispensary
No. Hospital
1. _ 1
Bari Gumanu -
2. 1
Beer -
3. 1
Sadyana -
4. _ 1
Dhaniyar -
S. 1
Khalanoo -
6. . _ 2
Uperli Sarwari
7. 1
Baggi Sai (Tungal) -
8. _ 1
Sehli -
9. | _ 1
Nichla Lot
10. _ 1
Taliyar -

3.12 Land use pattern The planning of any watershé&lbased on the present land use pattern.
The land use of the project area is given in th@eta28.33% of geographical area is under
agriculture . 16.65% of the agriculture area isamdrigation and remaining area is rainfed.

38.34% of geographical area is culturable wastd &nd 10.9% is non culturable waste land i.e.
under habitation, roads, paths etc. About 50% ef ¢hlturable waste land is already under

agriculture use. Most of the watershed activitiesehbeen proposed on rainfed area in the



plan.Diversification agricuture has been proposedrigated area and horticulture plantation on

culturable waste land area in the proposed plan.

Sr | Name of | Names of | Geogr | Fore Land Rai | Perm | Wasteland Area

. | Panchay | Vvillages a- st under n- a- Propos
N at phical | Area agri- fed | nent ed for
o] area culture are | Pastu Treatm
of the (includi a re Cult | Non ent
villag ng - cult
e irrigatio vabl i
n) e |vabl
use e
Bari Bari
1 | Gumanu | (48) 155 87 34 27 0 17 17 131
Arthi
(47 74 24 34 26 0 7 9 57
Gumanu
(46) 87 32 35 29 0 7 13 68
Dhaniyari
(45) 188 97 44 44 0 35 12 176
Bhaled
(44) 145 34 51 50 0 45 15 129

649 274 198 176 0 111 | 66 561

2 | Beer Beer (50) 155 19 73 73 0 56 7 148
Dhiun (49) 129 37 39 39 0 42 11 118
Kathyana
(54) 70 17 33 33 0 16 4 66
Kathwari
(43) 88 16 44 44 0 25 3 85

442 89 189 189 0 139 | 25 417

Dharyana(
3 | Sadyana | 55) 101 27 45 45 0 24 5 96

Lakhwari
(56) 30 5 14 14 0 9 2 28

Sadyana
(57) 96 19 45 45 0 25 7 89

Paprahal
(59) 60 1 22 22 0 30 7 53




Bhatwar

(58) 64 16 32 32 13 3 61
Kot (65) 43 16 19 19 6 2 41
DPF
Ganderu
(53) 0 0 0 0 0 0 0
394 84 177 177 107 | 26 368
Dhaniya | Dhaniyara
r (75) 78 24 28 21 15 11 60
Fagla (77) 107 22 36 30 40 9 92
Dhandal
(78) 578 344 113 113 92 29 549
Samrahan
(79) 154 31 66 56 45 12 132
Kusmul
(24) 166 73 45 31 35 13 139
1083 494 288 251 227 | 74 972
Khalano | Barnota
o] (15) 84 15 21 21 41 7 77
Arthi (14) 52 0 24 14 21 7 35
Kasan
(13) 53 0 22 13 20 11 33
Khalwanu
(12) 148 31 47 31 52 18 114
Mahan (3) 151 80 34 34 21 16 135
488 126 148 113 155 | 59 394
Uperli Saploh
Sarwari (22) 113 61 30 30 17 5 108
Sikan (28) 66 0 29 17 24 13 41
Sain (23) 255 127 60 55 48 20 230
Sarwari
Uperli (22) 93 33 31 24 20 9 77




Sarwari

Bahli (27) 124 25 44 29 39 16 93
651 246 194 155 148 | 63 549
Baggi
Sai
(Tungal) | Baggi (83) 198 66 76 75 42 14 183
Batahar
(84) 150 29 58 58 48 15 135
Batour
(70) 206 29 74 74 85 18 188
554 124 208 207 175 | 47 506
Sehli Bohin (67) 70 9 28 25 24 9 58
Chila (60) 55 0 24 24 23 8 47
Satohal
(64) 94 3 35 34 42 14 79
Sohli (63) 163 33 61 57 56 13 146
Kalgranu
(66) 42 9 19 19 8 6 36
Thanant
(67) 70 7 27 27 25 11 59
494 61 194 186 178 | 61 425
Nichla Lot Nichla
Lot (87) 51 13 22 20 12 4 45
Uperla
(86) 77 33 18 18 23 3 74
Galoo (91) 183 105 36 34 34 8 173
Paprahal
(90) 149 50 43 26 47 9 123
Baloh (62) 142 8 63 45 58 13 111
Jabhrahal
(55) 100 61 16 16 20 3 97
Taryasal
(89) 63 12 25 17 20 6 49




Sarwahan
(88) 113 17 38 38 0 48 10 103
878 299 261 214 0 262 | 56 775
1 Maswari
0 | Taliyar (356) 42 12 21 21 0 6 3 39
Manthala
(357) 97 21 37 37 0 33 6 91
Fatebahan
(358) 81 22 25 25 0 23 11 70
Ghera
(354) 45 5 24 23 0 7 9 35
Gadel
(355) 112 14 53 53 0 32 13 99
Panjheti
(365) 43 3 26 23 0 5 9 31
Madwaha
n (364) 46 6 24 23 0 12 4 41
Taliahr
(360) 85 5 45 45 0 24 11 74
551 88 255 250 0 142 | 66 480
Grand 191 164
Total 6184 | 1885 2112 8 0 4 543 5447

3.12.2 Cropping patternBased on the data collected during PRA followingpging patterns

are presently followed

Kharif

Maize, Paddy,Pulses , Oilseed
Rabi

Wheat, Potato, , Oil seed and Fallow

3.12.3 Crop yieldThe average production level is low due to faultyi@lture practices and

non availability of irrigation facilities.



Crop

Maize
Paddy
Wheat
Barley

Pulses

Oilseed

Potato

Yield
12Qtl/ha
15 Qtl/ha
10Qtl/ha
12Qtl/ha
4.5 Qtl/ha

6 Qtl/ha

100Qtl/ha

3.12.4 Food consumption The present daily per capita food consumption & watershed
population on the bases of average consumptior vewked — out during the household survey

is as under :-

(@)
(b)
(€)
(d)
(€)

Cerial 506 gm/p/d
Pulses 38 gm/p/d
Vegetable 98 gm/p/d
Oil 17 gm/p/d

Milk 200 ml/p/d

3.13 Water sourcesThere are number gferrenial water bodies available in the area bexatis

good vegetation in the catchment area and snow Tallnow all these sources are untapped

although some sources are being used for drinkiag@mschemes. Detail of available sources is

given in the table.



S.No. Panchayat Streams Khad Bawrig Ponds/Tanks| Drinking
Water
Schemes
(IPH)

1. 3 21 0/14 5
Bari Gumanu

2. 4 1 16 0/1 1
Beer

3. 3 21 0/8 2
Sadyana

4. 5 1 7 1/10 7
Dhaniyar

5. 4 1 12 1/5 12
Khalanoo

6. 3 1 15 4/12 3
Uperli Sarwari

7. 6 3 30 10/0 6
Baggi Sai (Tungal)

8. 5 2 20 1/10 4
Sehli

9. 4 1 40 6/26 11
Nichla Lot

10. 5 2 31 1/5 1
Taliyar

3.14 Livestock & grass/fodder The majority of the community has not adopted ahima
husbandry on the commercial scale except for their use and for organic matter inspite of the
fact that good number of milch cattle of improvedda(cross) and buffalo are in the project
area. Good number of small animals like sheep aatscgare also available in the project area.
These animals depend on community & forest land$ofdder, but due to skeleton broad leave
trees in the forest area, the availability of fadidemeager. The project activities aims for
improving the technical know how of the communitianake the availability of good quality
fodder by planting fodder trees & grass roots sm¢bmmunity land/forest land and on the bunds
of terraces of the cultivated fields. This actiwtyl encourage some of the watershed
community to adopt animal husbandry on commeroal |

The average milk production per cow is about 2difger day, the average wool production per
sheep is 1.5 kg. per year and the average meatigtrod 80-90 kg. per day inclusive of
migrated animals.



As per the household survey, the consumption oddéoaf local cow is 15kg/cattle/day and that
of cross breed is 35 kg/cattle/day (including fedwling the milking stage.

LIVESTOCK COMPOSITION

S.No. Panchayat Cattle(cow/bullock) Sheep Goat| Poultary Others

1. 513 37 135 8(Mule)
Bari Gumanu

2. 780 74 306 150 4(Mule)
Beer

3 684 350 347 100
Sadyana

4. 2500 1500 3000 | 150 35(Mule)
Dhaniyar

5. 1665 250 500 150 100(Mule
Khalanoo

6. 880 155 310 300 16(mule)
Uperli Sarwari

7. 1960 500 480 700
Baggi Sai (Tungal)

8. 696 250 200 50 35(Mule)
Sehli

9. 850 450 500 | 2000 15(Mule)
Nichla Lot

10. 1250 460 650 300 18(Mule)
Taliyar

3.15Livelihood

S. Panchayat SHG Mahila Mandal/Yuvak
No. Mandal

4/0
2/0
7 1/0
4/5
4/1
2/0
1/4
20 2/1

Bari Gumanu

Beer

Sadyana

Dhaniyar

Khalanoo

Uperli Sarwari

Baggi Sai (Tungal)

© N o g B W N

Sehli




9. _ 2 0/4
Nichla Lot

10. _ 13 5/0
Taliyar

3.15 Poultry The poultry farming is almost negligible in the jgi area except 2-3 birds are
kept by almost every house-hold for their own u$kere is a potential for the component in the

project area.

3.16 Livelihood (farm/non-farm) Presently there is no significant industrial umittihe project
area. However there are few small units like Atteakis (43 no), Bunkar units (1no)& Khaddi
units (9 no).

Collection of herbal roots from forest also giveneearnings seasonally.

Diversification of agriculture and horticulture ptation can become major source livehood if
problem monkey is solved other wise more and mamné Will be left fallow by the farmers in

future.

Conversion of marginal land into Sericulture adyiihrough NGO started by the department

and finaced by DRDA is picking up and will beconszful the income generating activity.

Presently state govt.&deffence service & MNREGAhis major source of livelihood.

Chapter 4
SWOT ANALYSIS
A critical analysis of strengths, weaknesses, dppdres and threats (SWOT) of a region is a
sine qua non for formulating development stratégregrammes in as much as it provides
valuable insights into the potentials and constséinreats in realizing these problems. Thus, on
the basis of primary, secondary and technical @datietailed analysis of strengths, weaknesses,
opportunities and threats was carried out to unidedsboth potentials and constraints in the

development of the area.



4.1 Strengths The key strengths of the project area have beenifge as under :

Number of perennial streams and springs are thengiat source of irrigation and
drinking.

Well distributed rainfall augurs the overall deyaieent of agriculture and horticulture.
Sreams are stable and the strata is hard thuprelskem of nala deepening.

Good forest cover.

Good Connectivity.

Adequate infrastructure facilities available

Markets at Kotli and Mandi are near.

4.2 Weaknesses

Problem of monkies and pigs

Small and fragmented land holding, undulating toppgy.
Steep slopes.

Inadequate irrigation facility.

Bench terracing and contour bunding has not bear.do
Stream bank erosion problem in low lying areas

The non availability of critical inputs at the rigime.
Cattle are under fed.

Non existence of value added small scale industries

4.3 Opportunities

Potential for agriculture diversification.

Scope for better water management by bringing tea ander irrigation through water
harvesting, flow irrigation schemes by divertinggreial streams through kuhl and
pipes, tanks, ponds etc.

Potential to organic farming.

Scope for grass and fodder development on cultenabbkteland, terrace bunds and along
the banks of streams.

Major scope to increase the horticulture area lnyglorg the culturable waste and

marginal land under plantation.



4.4 Threats

Removal of vegetative cover and soil erosion opsjdand.

Shrinking of agriculture land due to diversion gfiaultural land to non-agriculture
use.

Unscientific construction of roads.

Direct dumping of debris into streams.

The climatic change manifested in terms of erratid untimely rainfall and rising
temperature.

Animals like monkies and pigs.
4.5 Issues Emerging out of SWOT Analysis — Sector@rowth Drivers

Need to make all out efforts to utilize the all erasources for irrigation.

Need to promote micro irrigation system (drip &isgler) to save the water and and to
check the erosion.

Need to convert the agricultural culturable waatellfor agricultural purposes.

Need to reform the present system of extensioruiybing the various development
agencies.

Need to organize training camps, exposure visitaake farmers wise to adopt the
technologies suitable for the area.

Improvement of physical, chemical and biologicalgmaeters on the basis of soil health
card.

Need to promote the improved breed of milch castheep and goat to increase the milk,
meat and wool production.

Need to promote the stall feeding of cattle.

Need to enhance the production of green grassefodddr.

Need to encourage livelihood activities like beegkiag, mashroom, poultry, piggery,
value added small scale industries based on laeahraterial, non-farm activities like

tailoring & knitting, beauty parlor etc. and traigito artisans.



SUITABLE ITERVENTIONS

Chapter 5

SUITABLE INTERVENTIONS

The interventions proposed in the individual Pagelhaise volumes to address
the objectives mentioned in the last chapter, aprehrensive list finalized is classified into
mechanical and vegetative measures.

MECHANICAL MEASURES:
These include

(@) Moisture conservation structure: Dams, Ponds Run — Off water harvesting
Structures.

(b)  Soil retention structures: -
Spurs, Check Dam (Gabion & loose boulder) Breas#iRimg walls

VEGETATIVE MEASURES :-
(A)  Afforestation: (i) Nurseries (ii) Plantatiaf broad leave trees
(i)  Grass development.

(B)  Agronomical practices :

(1) Agriculture development including vegetables.
(i) Horticulture development
(i) Vermi - compost

5.1 MECHANICAL MEASURES: -

Water Harvesting Structures. - Such as Dams, ponds, roof water harvestingtsire etc.



5.1.1 Dam: Dam or stop dam are permanent engineering steici@ated for raising
the water in the nalla for providing life savingigation in the surrounding fields. Their main
purpose is to provide storage of surface run —dafing the run — off availability period, for
subsequent irrigation as about to hold some ofldoelwater during peak periods, so that there
is no damage at the down stream of the gullys #I$o provides adequate filtration opportunity
for rain water for recharging the ground water.

5.1.2 FARM PONDS: -

Ponds are bodies of water made either, by cactsiguan embankment across the
water course or by excavating a pit or the comnaof both. Their main aim is to provide
water storage for the life saving irrigation toimited area. These are also used to provide
drinking water for live stock. They also servarioderate the hydrology of watershed.

5.1.3 ROOF TOP RAIN WATER HARVESTING

Most of the rain water from roof of a house goesteas surface
run off and sometimes causes erosion. If this matstored, it can be utilized for domestic uses
as well as irrigation purposes in the kitchen garaled even for life saving irrigation if the
surplus water is stored near the cultivated fi€lids programme is useful where water supply is
erratic and no perennial source is available.

BENEFITS

Life saving irrigation.

Drinking water for cattle to reduce pressure onewatipply scheme.
Toilet purposes

Helps in reducing erosion.

Fisheries.

5.2 SOIL RETENTION STRUCTURES :-

5.2.1 CHECK DAMS or gully plugs can be vegetative, loose bouldargyabion structure
constructed across nalla for blocking active ammdien prone gullies for their stabilization. They
are constructed to encourage the growth of vegetatnd to reduce the silt load down stream.
Such structures reduce the deepening of the gullies

5.2.2 RETAINING WALLS / BREAST WALLS / SPUR :-

Retaining walls / Breast Walls are constructed dtabilization the hill slopes.
These structures are subjected to earth pressuretaining wall / breast walls when designated,



the angle of repose of the solil is taken in — testteration. Its value depend upon the nature of
earth and its wetness.

The structures subjected to the water pressurrehiecking the stream erosion of
the Nalla are called spurs. These structures arstieected on the both banks of the nalla in such
a way that structure makes an angle 135° with ldnkalla towards the flow of water. The
width, length and height of spurs depends uponosore velocity of water, width of nalla and
depth of nalla.

Due to steep slopes of the project area, only gestimcturs are recommended.
5.3 IRRIGATION STRUCTURES :-

The watershed area have number of perennial aatlssprings, these sources can
be developed and easily managed to provide lifengavassured irrigation cultivation land. The
area which falls below the water source can be dgirounder off — seasonal vegetable / cash
crops because the climate and topography are wuitabsuch crops. The number of structure
such as channel, tank community and individualghasen proposed in the action plan.

5.3.1 CHANNEL : -

Pucca / Katcha water ways have been proposedcewdreperennial water sources
is available in the nalla. Main channel and hedldwaill be constructed our of Project Funds
and the distribution system will be the respongipbof farmer.

5.3.2 TANKS: -

These may be called off stream storage. In soases, it may be impractical to
build storage works / directly on the stream orrrggaings. In such cases answer is off stream
storage. Off —stream storage is costly so it edusr the purpose which justified higher cost i.e.
for off-season vegetables (which gives higher rgthuman drinking and cattle and floriculture
watering. The advantage of off-stream storagleasit can be sited exactly where it is required.

5.3.4 BAWARI:-

Renovation as well as new bawaries will dimintble water scarcity to some
extent during the summer.



5.4 VEGETATIVE MEASURES:-

The type and quality of vegetative cover on wdtedsland influences run — off
infiltration rate, erosion, sediment production dhe rate of evapo-transpiration.

A dense cover of vegetation with a larger canopree tyres is a most powerful
weapon for reducing erosion. Vegetative cover aigiz run-off relationship have to be
developed for harnessing and storage of run—offewdbr different purposes e.g. flood
moderation, run — off recycling, pisci—cultare etc.

5.4.1 AFFORESTATION :-

Means raising of forest crop mostly broad leaveder watershed programme on
land which are degraded and along the nallas. $wcks are taken for the following purposes

(1) protective purpose i.e. to conserve the soil andstme in the denuded land,
ravines and landslide.

(i) Productive purpose that is to raise forest to nieetiocal demand (fuel, fodder,
fiber and timber).

(i) Bio — aesthetic purpose : That is to give a sceffiect to landscape, recreationm
and wild life.

With the above objective in mind afforestation warkbroad leave and fodder
trees have been proposed in the action plan.

The spices discussed in earlier chapter. Cost afitation is Rs. 18000/- per
hectare.

5.4.2 GRASS DEVELOPMENT:-

The role of grass plants in protecting the sbibased on their ability to prolong
the hydrologic cycle from its inception as fallipgecipitation to its final disposal as run — off.

With rich variety characteristic like ease inlslization, perennial in nature bunch
mat sod, sward and trot formation, adaptabilityateariety of adoptive and climate conditions.
The grasses offer a lot to choose from for probectr production or for both. Grasses protect
and stabilize soil conservation structures, strdmnks, slides etc. and in addition to above
provides fodder for cattle.



The verities suitable for the watershed areaudised in earlier chapter.
5.4.3 HORTICULTURE PLANTATION :-

Horticulture crops can be cultivated in the degdhand denuded wastelands to
control the soll erosion conserve water and offieome opportunities in area where cropping is
otherwise not profitable.

5.5 VERMI COMPOST:-

This activity will help to improve the fertilitand water holding capacity of the
soil and will also reduce cost of fertilization.
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