REPORT
ON

MONITORING AND EVALUATION OF CAT PLAN WORKS
DONE BY SATLUJ VALLEY WATERSHED
DEVELOPMENT SOCIETY, RAMPUR HP STATE
DEPARTMENT OF FOREST

]
5 .
Ticy,
o e T, 24,
4 F’
é’ 4 - 046
& 4 %,
s E LY
] 2
s 8
g z

£ @‘g@g
R AR

Prepared by

DEPARTMENT OF ENVIRONMENTAL SCIENCE
DR. YS PARMAR UNIVERSITY OF HORTICULTURE & FORESTRY
NAUNI-173 230, DISTT. SOLAN (H.P.)



TEAM OF CONSULTANTS

Dr. K.S. Verma,

Team Leader

Monitoring & Evaluation Team-cum-
Professor & Head

Department of Environmental Science

Dr. Ravinder Sharma
Professor
Deptt. of Social Science

Dr. D.P. Sharma
Associate Professor
Deptt. of Silviculture & Agroforestry

Dr. Satish Kumar Bhardwaj
Associate Professor (Soils)
Deptt. of Environmental Science




INDEX

Afforestation and Infrastructural
Activities for RHEP, Rampur

. No. TITLE PAGE
1. Introduction 1
2. Methodology Adopted 2
3. Salient Recommendation and Observations 4

i) Afforestation
i) Soil & Moisture Conservation
i) Infrastructure Development
4, Cat Plan wise work done 8
i) Kol Dam
a) Kol Dam General
b) Eco-task Force
i) NJPC, Rampur
iii) Baspa-ll
iv) RHEP, Rampur
5. Annexure-l Details of Soil Moisture Conservation 15-32
Afforestation and Infrastructural
Activities for Kol Dam Project
6. Annexure-ll Details of Soil Moisture Conservation | 33-50
Afforestation and Infrastructural
Activities for NJPC
7. Annexure-lll Details of Soil Moisture Conservation | 51-53
Afforestation and Infrastructural
Activities for Baspa-ll
8. Annexure-lV Details of Soil Moisture Conservation | 54-56




1. INTRODUCTION

Satluj Valley Watershed Development Society has undertaken various activities

prescribed under CAT Plans of 4 Hydro Electric Power Projects in Satluj River Basin
under 102 Forest Blocks in the jurisdiction of 12 Forest Division and 5 Forest Circles.
The monitoring and evaluation of the below mentioned prescribed activities was done in
20 Blocks those falls in the jurisdiction of 8 Forest Division namely: Shimla, Karsog,
Suket, Kunihar, Ani, Rampur, Kinnaur and Sarahan (Wild Life) (Table.I).

1))
2)

3)

Afforestation

Soil and Moisture Conservation including erosion control and protection
against floods.

Infrastructure Development
1) Forest Infrastructure
ii) Rural infrastructure

Table.d : Details of the CAT Plan areas monitored (April-September, 2009)

S.No. | Name of CAT Year of Name of Name of Forest Block
Plan Start Forest
Division
1. Kol Dam 2004-05 Shimla Sunni, Khatnol, Halog,
Karsog Mahunag, Tatapani, Richhani
Suket Jhungi, Pandhar, Nihaari
Kunihar | Kandhar, Danoghat
2. Rampur Hydro- | 2008-09 Ani Arsoo, Margi,
electric Project
(RHEP)- Rampur | Rampur, Gopalpur, Sarahan
Rampur
3. Nathpa Jhakri 2002-03 Rampur | Rampur, Sarahan, Gopalpur
Power
Corporation Kinnaur | Bhabanagar, Umi, Kilba
(NJPC)
4. Baspa-II 1999- Sarahan | Sangla
2000 (Wildlife)




2. METHODOLOGY ADOPTED

CAT Plan activities of the 4 Hydel Projects in the Satluj River Basin are mostly in
very inhospitable areas. The terrain of the catchment where works have been done, is
steep and ecologically fragile. It is highly susceptible to erosion and mass movement
problems which can be further aggravated if these sites are exploited unscientifically.
The monitoring team visited each of the 20 blocks, examined physically the activities
executed on site and interacted with field executing staff/functionaries. The following
mode of evaluation was followed :-

» The pre-structured proformas containing most relevant indicators for establishing
the authenticity of the work done, its quality as well as feasibility conforming to
the site conditions and needs were used. Separate proformas were developed for
activities, viz., afforestation, soil conservation, etc.

» Out of the total, 102 forest blocks, 20 representative were selected randomly for
monitoring and evaluation.

» The norms/models of the various works prescribed in the respective CAT Plans
whether followed or any deviation made were verified.

» The annual progress reports as well as the photo monitoring and budget records
(pre- and post execution) of different activities were also consulted and examined.

» The quality and technical feasibility of the works done was assessed.



TABLE 2: Physical and financial norms followed under different CAT Plans
for Soil Conservation and Afforestation activities

Activities Dimensions/ NJPC, Rampur RHEP- | Baspa-
Area Tribal Non-tribal | Rampur ]
Area Area
A. SOIL
CONSERVATION
i)y 2m. 2,700 2,300 2,700 2,700
- Check 3m. 5,000 4,300 4,400 5,000
Walls/Protection ? m. 7,300 6,120 6,900 7,300
walls m. N B B
10m - - 10,050 -
B. AFFORESTATION
- Replenishment 1 ha. 25,800 21,700 28,000 | 25,800
- Degraded Lands 1 ha. 30,900 26,000 33,500 | 30,900
- ANR 1 ha. 14,580 12,400 22,500 | 14,580
- NTFP 1 ha. 22,275 19,000 29,300 | 22,275
NOTE: CAT Plans norms were more or less same for all CAT plans except
Kol Dam.
Soil Conservation Dimension Rate (Rs.)
(Check Dams)
*Small 1-4.5mt. 4000
**Medium 4.5 -7 mt. 8000
***Large > 7 mts. 20000




3. SALIENT RECOMMENDATIONS AND OBSERVATIONS

i) AFFORESTATION

- In each of the CAT Plan different types of plantations approved for providing
adequate vegetative cover to the pre-selected catchment sites which were
either barren, landslide inflicted, sparsely stocked or scruby were
afforestation; assisted natural regeneration (ANR); non-timber forest
plantation (NTFP); fuel and fodder, fruit, etc. The field functionaries have
attempted to raise all these types depending upon the plantation area available.
However, due to lack of clear comprehension of the technological terms, there
were distinct differences in the types of the plantations raised and those
intended to be raised.

- It is recommended that feld staff be adequately made aware and trained for
implementing the CAT Plan activities well in advance. Concurrent and
effective monitoring system should always be in place so as to introduce
needed interventions in time at required place.

- Medium to steep topographic features of the catchment areas makes it difficult
to transport the bulk of nursery stock. Hence there is strong need for mix of
plantation technology. ~Which besides involving planting of nursery raised
seedling stock should invariably include direct seed sowing, too.

- Besides planting tree species suitable shrub species should also be included in
plantation programme.

- Damage to the plantations due to fire was found very common. To some
extent, it can be mitigated by involving people in the vicinity and by providing
them some incentives which may be identified region specific.

- Soil and moisture conservation measures like mulching, appropriate soil
working techniques, etc. are needed to be included in plans for better out
planting success and growth.

- The tree species used for planting on most of the sites were indigenous and
appropriate except at some sites in blocks e.g. Sunni, Bhabanagar, Urni and
Sarahan.

- The survival per cent of plantations established under all CAT Plans ranged
from 20-90% (Sunni/Khatnol-Jhungi). However, it was 100% under Eco-task
force plantation work.



- River banks re-vegetation at different suitable sites as well as stabilization of
debris on dumping sites has not been attended too. It should be undertaken on
priority.

- Expenditure incurred on all types of plantations both in tribal and non-tribal
regions was strictly as per model norms. Number of plants per ha. was also
adhered to as prescribed. At some sites it was changed on the official

instructions.
Table3:  Outplanting success/survival percent of plantations under different
CAT Plans
S.Neo. | Name of CAT Year of Name of Forest | Name of Forest | Survival %
Plan Start Division Block
1. Kol Dam 2004-05 Shimla Sunni 20-30%
Khatnol 20-30%
Halog -
Karsog Mahunag 60%
Tatapani(Eco - | 100%
task Force))
Richhani 60-80%
Suket Jhungi 70-90%
Pandhar 80%
Nihaari 70%
Kunihar Kandhar 30-75%
Danoghat
2. Rampur Hydro- | 2008-09 Ani Arsoo N.A.
electric Project Margi
(RHEP)- Rampur Rampur N.A.
Rampur Gopalpur
Sarahan
3. Nathpa Jhakri 2002-03 Rampur Rampur 75%
Power Sarahan 30-75%
Corporation Gopalpur 75%
(NJPC) Kinnaur Bhabanagar 20-65%
Urni 30-50%
Kilba 50-60%
4. Baspa-II 1999- Sarahan Sangla 50%
2000 (Wildlife)

ii) SOIL & MOSITURE CONSERVATION MEASURES:-

- Recognizing the vegetation, erosion and physiographic characteristics of the different
catchments, it was noticed that the areas under NJPC, Baspa-II and RHEP Rampur
catchments are highly prone to water erosion, land slips/mass movement with high
vulnerability to plantation failures. Catchment under Kol Dam relative to above three
catchments has similar erosion prone attributes but bears stable slopes. Its proneness to
land slips and mass movement is moderate to high due to different soil binding
characteristics.




The major soil conservation measures in Kol dam adopted were check dams of three
different sizes; whereas in NJPC, RHEP and Baspa-II, there was mix of check dams and
protection walls.

The construction of check dams under Kol Dam to treat the nullahas at Danoghat and
Kandhar (Mangal region) blocks of Kunihar Forest division was physically very site
specific and technically sound. Each gully/nullaha has been treated along its entire
length.

The location of check dams and quality of construction was very good in Mahunag,
Jhungi and Pandhar too. But, it is recommended that entire length of nullahas be plugged

Protection walls constructed at Gopalpur under NJPC and at Sangla under Baspa-II were
also found very suitable. However, needed to be strengthened with vegetative measures.

The norms for soil conservation measures prescribed in the respective CAT Plans have
been followed & implemented, as per prescriptions. However, these norms need
improvement, so as to suit the sites requirements of a particular catchment. The NJPC
and Baspa-II catchments needs different norms for site protection measures compared to
the existing prescribed. Simple use of check dams/protection walls in isolation will not
be sufficient and sustainable.

The soil conservation structures e.g. check dams/protection walls constructed on nullahas
and land slips, of course, were site specific but at most places lacked holistic approach
which could have regulated the flow of water, silt detention and bank cutting along the
entire nullaha. Attempts have been made to treat the entire nullahas and its tributaries at
certain places under Kol dam and NJPC CAT plans. However, these are required to be
supplemented with appropriate vegetative measures.

It is recommended that hydrological and site characteristics of all the drainage
lines/nullahas belonging to a identified tributary be studied and on their basis an
integrated treatment plan for the entire catchment be prepared and implemented.

Terrain mapping showing all drainage lines and nullahas be done.

Clear prescriptions should be made comprising engineering, vegetative and mix of both
(Bio-engineering) with respect to a tributary considering its water flow features and not
just general topography of the catchment.

In Nullahas, there are ample scope for creating water harvesting structures along its
length and breadth besides silt detention structures/protection wall and check dams.
Water stored can be gainfully utilized for irrigating newly established plantations or
nearby agriculture lands. It will also enhance the recharge potential of catchments.

Soil conservation activities should also include construction of percolation
tanks/reservoirs along the slope/gradient as is done at Nihaari in Suket forest division.

Silt detention structures with gauging equipments for recording both silt detention rate
and its quantity be established at different sites in each CAT plan. At present, silt



iii)

detention function of different measures undertaken cannot be established. However,
occular observations have showed that at many places, check dams have been filled half
or full to their capacity with debris from roadside cutting or flood deposits.

In BASPA-II catchment separate and specific plan is needed to control glacier
movement, floods and regulation of river flow beyond Batsari and Bunzaro camps.

INFRASTRUCTURE DEVELOPMENT

Ample rural infrastructure has been created But at some places especially in
NJPC catchment linkages with local people aeeds to be strengthened for
gainful utilization.

Under rural infrastructure water storage tanks were found more useful in
Sunni block whereas village paths at Barel village, the extremely remote
village in Kandhar Block (Mangal region) under Kol Dam..

Forest infrastructure such as repair of forest range huts, gang huts, repair of
approach roads/maintenance of offices, etc. have been strengthened under
different CAT Plans.



4. CAT PLAN WISE WORK DONE

1. KOL DAM
a) Kol Dam General

This CAT Plan was started during 2004-05. Its activities are spread to four forest
divisions viz., Shimla, Karsog, Suket and Kunihar (Table-I). The key observations on
different activities are given as below :-

i) AFFORESTATION

Plantation done in the Kol dam CAT Plan area were afforestation, Assisted
Natural Regeneration (ANR), replenishment, NTFP and patch planting. It was observed
that in all the forest blocks plantations raised were afforestation type except Mahunag,
Tattapani and Eco-task force where ANR type plantation and NTFP types were raised.
The survival of plantation ranged from 30% to 75% in Kandhar Block (Kunihar Forest
Division) whereas, it was 60-90% in the remaining blocks i.e. Jhungi, Pandhar, Nihari
{Suket Forest Division), Richhani, Mahunag and Tattapani (Karsog Forest Division).

In Kunihar Forest Division, plantation blocks size ranged from 5 ha to 25 ha in
different forest blocks. In Kandhar and Danoghat blocks, the main plantation species
were Kachnar, Chil, Ritha, Khair and Toon. The survival percent of Chil, Kachnar and
Ritha was noticed about 75 per cent whereas, at higher steep slopes like Heeramehta in
Kandhar block, the survival of kachnar and Chil was only 30 per cent.

In Jhungi block of Suket Forest Division, the main plantation species were Daru,
Kachnar, Chil and deodar, whereas in Pandhar and Nihari, Richhani and Mahunag, the
main plantation species were deodar besides Ban Oak and Robinia in Richhani and
Mahunag block of Karsog Forest Division. At Tattapani, Daru and Shisham were
planted under ANR.

It was observed during monitoring that best efforts have been put in for selecting
the plantation sites as well as species to be planted. However, some of the sites selected
in Richhani, Jhungi, Mahunag. etc. were already under good forest cover. Similar is the
case with some of the sites in Suni/Khatnol block. However, considerable damage due to
fire has been observed in these blocks.

i) SOIL AND MOISTURE CONSERVATION

Soil conservation activities undertaken in the catchment comprised plugging of
gullies and big nallahas. In all the eleven forest blocks, check dams and protection walls
have been used as standard measures for the alleviating the effect of flood, reducing
runoff and silt retention. In addition, percolation tank e.g. Nihari (Suket) for harvesting
the run off and recharging the down slopes water bodies was attempted. It was noticed
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that most of the nallahas selected for treatment shall benefit the catchment area ranging
from 100-200 ha. However, systematic treatment of the gullies/nallahas covering their
entire length and breadth was observed in few places only e.g. Kandhar Block and
Chamu Nallah in Tattapani, Mahunag Nailah, Bhayankar Nallah in Pandhar, Kamocha
Nallah in Richhani.

In Khatnol Forest Biock, Manodri nallah was treated by constructing about 102
crate wire check dams during 2004-05 to 2006-07, however, all structures have has been
damaged due to floods. This indicates that such nallahas are highly prone to floods and
needs special treatment e.g. diversion of water flow at suitable points using Kuhal etc.
and storage tanks. The water thus stored/harvested can be used for irrigation purposes
in Plantation/agriculture/horticulture.

Most of the structures were technically sound, yet needed to be supplemented
with vegetative means. Unless supported with vegetative measures, their utility will be
for short term, only. Many of these were already filled with silt.

iif) FOREST AND RURAL INFRASTRUCTURE

Under rural infrastructure, water storage tank, kacha paths and repair of tank etc.
were carried out in Khatnol Forest Block for the benefit of the residents of the area
(Annexure-I).



AFFORESTATION DONE BY ECO-TASK FORCE IN TATTAPANI BLOCK OF
KARSOG FOREST DIVISION

Afforestation of the catchments in Tattapani block of Karsog Forest Division in
Mandi District have been assigned to the Eco-task Force. Monitoring team visited the
plantation established by Eco-task Force at place called Saraur. The details of which is

given below:-
Name of the site

Location

Year of Planting

Type of Plantation

Area Covered
Tree Species planted
NTFP
ANR
Fencing

Survival Per cent

Observations

- Eco-task force was allotted a total area of 108 ha out of which 55 ha was
planted during 2006-07 and 2009-10 in Tatapani Block. Soil working used
was pits of 45 cm®. The survival per cent of the species planted during 2006-
07 was 100 per cent. The growth of the plants as well as their development
was also good despite the harsh site conditions. The cent percent survival and
better growth of plants was possibly due to the following reasons :-

1 (b) Eco-task force

Saraur
31°15°.804 N
77°04°.078 E
Altitude: 2753 ft.

2006-07
2009-10

NTFP
ANR

20 ha. + 35 ha. = 55 ha.

Shisham, Khari, Jamun, Ritha, Bamboo,
Kachnar, Daru, Amla, Robinia

Ban, Apricot, Daru, Jamun

Barbed wire

100

10
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The Eco-task force monitoring and executing staff is stationed at the
plantation site which enable them to undertake timely operations and
intensive care.

The soil working type i.e. pits of 45cm® were dug about three months
in advance of the planting and these were filled with suitable soil mix

from outside wherever needed.

Use of leaf litter and grass mulch in all the plant species established
was made.

Used life saving irrigation @ 2.5 litre per plant for about three months
continuously.

11



2. NJPC RAMPUR

NJPC CAT Plan was started in 2002-03. Six forest blocks under two forest
divisions were selected for this study. The details of the works evaluated is as below :-

D AFFORESTATION

During 2005-06, afforestation works were undertaken in an area of 13 ha.in Kilba
block.  The replenishment plantation was undertaken in 6 ha area. These works
however, were undertaken in UF-Kilba, C137 and UF Punang. The survival percentage
was found ranging between 54 to 56 per cent. The plantations were enclosed with barbed
wire fencing.

In 2006-07, afforestation area was 8 ha and maintenance works were carried out
in 13 ha. The replenishment plantation was in 6 ha whereas, 6 ha area was covered
under maintenance. The area covered under NTFP was 6 ha. These plantations were
undertaken at C138 (b), C139(b), C136(b), C137(b) UF-Lingre, UF-Punang and UF-
Kilba. In these areas, survival percentage ranged between 54 to 77 percent. In 2007-08,
afforestation covered 3 ha area whereas, maintenance plantation in afforestation area was
in 26 ha. The area under replenishment plantation was 11 ha whereas, under
maintenance, it was 12 ha. Only. The new area under NTFP was 5 ha whereas,
maintenance area under NTFP was 6 ha. These plantations were undertaken at Kilba
nallah, C139(b), UF-Balyo, C136, C134(a), UF-Kilba C137(b), UF-Punang, C139(b) UF-
Lingre, UF, Punang C136 (b) and C138(b). In 2008-09, new area of afforestation was 11
ha. and maintenance area was 29 ha. The replenishment area maintenance was in 17 ha.
The new area under NTFP was 10 ha whereas, maintenance area was 11 ha. These
plantations were undertaken at above mentioned sites at elevations ranging from 6052 at
UF-Balyo to 10,445’ at UF-punang. The survival rate varied from 53 to 70 per cent.

In Umi Block, during 2005-06, enrichment plantation was undertaken at UF-Urni
and UF-Runang in 6 ha area. In 2006-07 afforestation of 6 ha Degraded forest land was
undertaken in UF-Cholling nallah which (31°31.54°N and 78°8.375°E) at an elevation of
6445’. During 2007-08, 5 ha degraded forest land was afforested by plantation Behmi,
Chuli and Walnut plants at UF-Runang with a survival percentage of 60 percent. In
2008-09, afforestation of 5 ha. Degraded forest land was undertakedn each at C258, C251
UF-Runang and C247. At these locations, survival percentage of plants ranged between
52 to 80 percent.

In Bhabanagar block during 2004-05, area covered under afforestation was 5 ha.
The species planted were Chir, Rubinia, Alianthus and Drake. The survival was 70
percent, however, natural regeneration of rubinia and Alanthus was found growing at the
site. During 2006-06, 12 ha. Area was afforestated at UF-Palingi, UF-Nathpa, DPF-
Chaura and Safurti Kefor. At these sites, Rubinia, Chuli, and Alanthus were commonly

12



planted and a survival percentage of 30 to 65 per cent was observed. The lower survival
percentage was edue to forest fire at DPF-Chaura.

In the year 2008-09, 20 ha forest land was afforestated at C68(b) DPF-Thach and
UF-Sholding. At these locations, the survival percentage was 35 to 55 percent. In this
block, maintenance plantation in old areas was done in an area of 17 ha. during 2006-07
to 2007-08. These sites were found ranging from 5005 ft. to 5580 ft. from sea level.

II) SOIL AND MOISTURE CONSERVATION

In Kilba block, soil conservation works were very meager. In the Thikroo area
lying between 31°30.560°N and 76°08.020°E (7345 amsl). 52 crate wire check dams
were constructed to benefit about 5 ha area during 2005-06. However, during 2006-07
due to heavy rolling stones and land slides, 43 check dams were damaged. In this block,
no soil and moisture conservation works were undertaken from 2006-07 to 2008-09.

In Umi block (31°30.556’N, 76°0.216’E (6935 asml.), soil and moisture
conservation works were carried out during 2005-06 only at three locations namely
Markhona (Runang), UF Umi and UF Runang. At these locations, 96 check dams were
constructed out of which 36 were of crate wire and 60 of loose stone. However, out of
these, 24 were found damaged at UF Urni and rest were in good condition.

In Bhabanagar block, loose stone protection walls and 11 crate wire protection
walls were constructed at two locations namely Chaura (31°34.009°N and 77°51.043’E
(4985 asml.) and Bhabanagar (31°31.126° and 77°54.809°E (5541 asml.) during 2006-07
and 2007-08 only. These works benefited Kaber and Dhew villages. These structures
were found in excellent conditions because on both sides of the wall, Robinia and Kunish
plants were found growing naturally.

III) FOREST AND RURAL INFRASTRUCTURE

The infrastructure development works have been undertaken mainly under NJPC
and Kol dam CAT Plan. The forest infrastructure included repair of forest range huts,
gang huts, approach road to Range Office and maintenance of Range Office building at
different places like Rampur, Sarahan and Gopalpur whereas in Kol dam, it was in the
form of creation of B.O. quarters-cum-office at Pandhar.

Rural infrastructure included repair of springs/bauries/kuhls, construction
of village ponds, water harvesting structures and village paths.

13
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3. BASPA-II

This CAT Plan was started in 1999-2000. Sangla forest block under Sarahan
Forest Division was selected for the evaluation works, the details of which is presented
below :-

D AFFORESTATION

In the Baspa-II CAT Plan, afforestation works need to be accelerated keeping in
view the extent and intensity of erosion that is occurring. However, afforestation works
have been undertaken at one or two locations only. At Chitkul, a nursery of locally
available medicinal plants was also developed.

1L SOIL MOISTURE CONSERVATION

The team visited 10 sites as per the details given in Table for spot evaluation. On
all sites except Mastrang, protection walls of different dimensions with crate wire were
constructed as soil and moisture conservation measures to check the erosion and cutting
of river banks. At Mastrang 8 mounds were constructed to control glacial movement to
check the soil erosion. The engineering structures created for the purpose were
technically adequate and sound, however norms prescribed in CAT Plan document need
improvement. These should match the site characteristics. The engineering structures
further need to be supplemented with vegetative measures to achieve long lasting
solutions for the problem being encountered.

4. RHEP, RAMPUR

This CAT Plan was started in 2008-09. Ani and Rampur forest division were
selected for the Monitoring and Evaluation purposes.

Soil conservation works in Rampur, Sarahan, Arsu and Margi blocks have been
just initiated. The main activities were check dams (loose stone/crate wire). In the
RHEP CAT Plan document, all check dams prescribed to be constructed are with crate
wire. However a mixture of both i.e. loose stone and crate wire was observed on the site.
In Arsu, main structures were protection walls only.

GENERAL REMARKS

Recognizing the terrain characteristics of both the river catchments work done
has been rated as good. However, more emphasis be given to establish good plantation
mixes and on bio-engineering measures. i

Team Leader-cum-Professor & Head
Department of Environmental Science

College of Forestry,

Dr. YS Parmar University of Horticulture & F orestry,
Nauni-173 230, Distt. Solan (H.P.)

E-mail: ksv2002@rediffmail.com
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