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| CHAPTER 7
WATERSHED MANAGEMENT PLAN COMPONENT (4)

7.1 BASIC POLICY

7.1.1 Objective of Basic Concept Formulation

The objective is to prepare Integrated watershed management plan and manage it through
participatory approach and institutionally and financially sustainable way.

7.1.2 Basic Policy

The basic policies for preparing master plan for watershed management are summarized as foilows.

= Since 70-80% of the Nitrogen and Phosphorus load
flowing into Phewa Lake originate from nonpoint
sources, a watershed management plan that would
ensure effective reduction of load from nonpoint
sources is necessary.

* Soil erosion not only reduces iand productivity but
also supplies pollutants to the water area and
promotes rising of river bed and reclamation of

swam dm s. The reduction of soil erosion,
ps and marshe fso Chemical ferlifizers (TN/TP) used In

therefore, should be the most important issue in the agriculture terraces al vicinity of the Lake
watershed management plan. finally flows in to the Lake along with top soil

. ) ) o caysing nutrient load and sedimentation of
»  Phase-wise soil erosion mitigation should be adopted the Lake

in accordance with soil erosion hazards.

= For areas prone to soil erosion but where agricuitural activities thrive, an agricultural structure
geared towards environmental conservation, which is not only effective for soil ergsion prevention
but also for the reduction of agricultural chemical and fertilizer use, should be planned and
promoted.

» For areas prone to soil erosion but where agricultural activities do not thrive, soil erosion
prevention project mainly focusing on afforestation should be implemented, In particular,
considerations should be given to conservation and restoration of riverine forests to effectively
prevent soil flowing into the river.

» Strengthen financial assistance, technical guidance and environmental education and income
generation activities for farmers as an incentive in helping to promote the establishment of an
agricultural structure geared towards environmental conservation.

» Regularly monitor the effects of soil conservation, reduced agricultural, chemical and fertilizer use,
and improved land productivity brought about by the establishment of an agricultural structure
" geared towards environmental conservation.

*  Functions of conservationfwatershed committees along wilh relevant agencies shouid be

strengthened as well as the shared use of information to expedite implementation of plans and
measures for watershed conservation should be promoted.
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*  Extension of community forestry.

* Declare Phewa lake watershed area 'Protected Watershed' under Soil and Watershed
Conservation Act, 1982 and its rules and regulations, 1986 to ensure appropriate land use -
practices and watershed management measures,

7.2 BASIC CONCEPT OF WATERSHED MANAGEMENT IN PHEWA LAKE
WATERSHED

The basic concept would be to
= reduce sediment flow into the river system and sedimentation in the Lake, since the Lake would
be silted up in 190 years at the present sedimentation rate ( Sthapit et. at. 1998).

« ensure the sustained and £CONOMIc productlwty of land through introduction of proper land use
practice.

= reverse the trend of watarshed degradanon by rehabilitation of erosion prone areas

7 3 CONSTRA!NTS AND ALTERNATIVES FOR MASTER PLAN

-The problems and constramts in watershed management are summarized as foI!ows

» Lack of Conservatlon Comm:ttee

. Lack of Basic Data

© - no mformatlon on cross and longltudmal sections of main rivers

- few dqta on hydrology and fidod records
__féw-'-ekperimentai data and stzudies on the USLE erosion
- lack of hazard map

- "“‘ Presence of sloge and soil condmon

: erosmn due to fraglle son and steep slope

delta formation in the Lake.

= Lack of micro level planning

*  Apathy of inhabitants

soil erosion by inappropriate land use and farming practice, due to lack of knowledge
inadequate awareness and skill regarding watershed management activities
- lack of food security

Considering the above mentioned constraints and problems, the following plans have to be formulated
for an effective watershed management in the Study Area:

Strengthening of governmental organizations and integration of information regarding integrated

watershed management (IWM). The NGOs/CBOs in the project area (Rural/Urban) have to be

strengthened with training on skill and knowledge enhancing for conservation purpose. The

activities to be undertaken for watershed management by INGOs/ NGOs /CBOs is presented in
~ Chapter 11 of Part | and Part Il of this Report.

Promotion of participatory environmental conservation onented sustainable agnculture and
sediment reduction program.

The casual relationship between constraints and alternatives is llustrated in Fig. 1-7.1.

Page 2 Part (/Chapter-7 @ SILT



FINAL REPORT for Development Study on the
Environmental Conservalion of Phewa l.ake in Pokhara, Nepal Walershed Management Plan Companent (4)

Fig. I-7.1: Relation Between Constraints and Alternatives

on & ) . Proposed fhewa Lake Envirenment Conservation
Lack of Gonservation Committee Committee. (Refer Chapter 12 of Part - of this
Lack of Basic Data Report)
* River Cross Section, Longitudinal
Section — .y
*  Data Base of Hydrological Data and p| Moniloring  Plan  (Master Plan  for
Flood Control : Monitoring Plan Component is presented
*  Experimental Data/Study on USLE in Chapter 9 of Part | of this Report)
«  Hazard Map
Slope and Soil Condition Qccurrence of Phewa Lake Watershed Management
+  Dolta formation . I:ros.non and | | Plan, Watershed Erosion and Sediment
Sediments. Reduction  Program, Phewa Lake
Lack of Micro Level Planning _ ' Sediment Removal program

Apathy of Inhabitants
Inappropriate Land use/Farming System »| Fhewa Lake Watershed Management Plan
Lack of Food Security Environmental Conservation Oriented
Sustainable Agriculture Promotion Program

7.4 ENVIRONMENTAL CONSERVATION ORIENTED SUSTAINABLE
AGRICULTURE PROMOTION PROGRAM

7.4.1 Background

Approximately 33% of the watershed is classified as hill agriculture land. The average land tenure of
bari land and khet land per household is estimated to be 0.15 and 0.32 ha respectively and the
cropping intensity is more than 200%, which is quite higher than national average. It indicates that
farmers are under pressure to use their farmland as intensively as possible to meet the increasing
demand of food production. Mare than 7G% of the Households are suffering from food deficit for more
than 9 months.

In absence of increased/productivity the present grass and shrub lands will be converted to marginal
agricultural land teading to more sail erosion, and present food supply levels will decrease.

The existing land use of Phewa Lake watershed is shown in Table I-7.1, and Fig I-7.2.
The i-7.1: Land Use in Phewa Lake Watershed Area

Land-Use Category Area (km®) Per cent
Hill agricultural land 40.26 3273
Lowland and tar agricultural iand 7.02 573
Forest area 54.31 44.32
Shrub forest 345 2.82
Pasture and barren land 4.49 3.66
Urban land 5.75 4,59
Lake 4.43 3.62
Rivers and Others 2.82 2.30
. Total 122.53 160.00

Source: The Land-use Map of Leminen, K.et.al,, 1981, IWMP and Sikrikar et.al., 1996 and the
Areal Photos of 1996,
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7.4.2 Objectives and Strategies

The objectives of this program are as follows
= o strengthen environment management capacity of institutions
* to reduce soil erosion and agro chemical contamination

« o apply environmental conservation oriented agriculture and
sustainable agriculture productivity Traditlonal terrace agricullure cailses
: . soff erosion and flow of nufrient in

* to set up farmers group for soil conservation i erosion an

_natyral draips,

To accomplish above mentioned objectives, the following strategies
should be considered.

(1) Integrated Watershed Management Approach

Since watershed management plan involves agricuiture, pasture,
forestry, water resources and other green line agencies, integrated
watershed management and package approach would be '
necessary. ege grow a P,

(2) Participatory Approach farmina reduces soil erosion.
Farmers are the key persons in making decisions related to land use and management. However the
field survey found that there is lack of knowledge for land use planning either for agricultural farming
practices or the management of natural resources including watershed management in the rurat
areas of Phewa Lake. Thus, watershed management program through a "boftom-up" participatory
approach eliciting their paricipation from planning to implementationffollow-up and monitoring.
Activities should be initiated with the farmers need, backed up by technical and economic feasibility
and implemented through community/users' group.

{3} Econcmy Diversion

Agriculture in the hills has been saturated; economic diversification will be necessary to release
pressure on land for cultivation. Hence, alternative income-generating activities should be promoted
along with watershad management program. For this purpose, the beneficiaries can be encouraged
for cultivation of non-timber forest product, which will provide cash income to the rural households.

{4) Phased Development and Implementation

For successful execution of this program, the phased development should be adopted and
implemented. The community from users' groups can be mobilized for improved saoil management
and improved terrace agricultural practices.

7.4.3 Countermeasures and Improvement Area

Additional package for this program can be implemented as a combination of agronomic, vegetative
and mechanical measures. Proposed supplementary measures are summarized in Table [-7.2
considering the project area. The- areas for improvement through this program based on
recommended land use map (Fig. I-7.3) has been anticipated to be 60% total arable area and 40% of
pasture, shrub land and forest as shown in Table 1-7.3. HMGN, Department of Soil Conservation and
Watershed Management, District Scil Conservation Office and JICA has also implemented watershed
management activities, as shown in Table I-7.4 and I-7.5. JICA assisted ‘Community Development
Forestry Watershed Conservation Project V' implemented in some VDCs of Kaski district has

contributed immensely towards watershed conservation and protection of soil erosion, and can be
taken as good example for replication.
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Table I-7.2: Proposed Countermeasures

[ Recommended Land Usa | Zone ' Countermeasitras
Bari Land {Up Land) 2 On farm conservation including:
C-4 Bench terrace
' Contour cultivation
Cover crop

Crop rotation with introduction of legumieous plants/cash crop
Minimum tiflage -

C-5 3 Agro forestry/non timber forest products (NTFP)
Khet Land (Terraced Land) | 1 Maintenance of terracesfirrigation channe!s
T-213 Maintenance of soll fertility

Construction of ponds

improvement of trails

T4 - : 2 Terrace improvement /drainage disposal
: Maintenance of soil fertility

Maintenance of irrigation channel

TPF - 13 Plantation of fruitfodder trees/NTFP
Grass Land 1 | Grassland management .
G-1 o Introduction of improved grass variety

Rotational grazing _
Grazing restriction at eroded area

G-2 2 Silvi pasture
B ‘ - : Introduction of leguminous plants/fodder trees/NTFP
GPF ' 3 Reforestation with multipurpose frees
Shrub Land i Shrub land management
S-1 Reforestation with fodder ffuel wooleTFP
S-2 2 Same as above
SPF 3 Reforestation with multipurpose tree species
Forest Land i Forast management
PDF ' : B .
LUF . 2 | Reforestation with fodder/fuel wood/NTFPfcash groups (in low
crown density eq. coffee, ginger, farm grass}
PRF o 3 Forest preservation
Table I-7.3: Net Project Area _
Land Use Existing Area Implementation Net Project Area |
' {ha) . {ha)
Agriculture 3,924 0.6 2,354
Grassland 371 - 0.6 223
Shrub land 262 0.4 105
Forest 4,570 0.4 1,828
Total 9,127 - 4,510

Tahie I-7.4: Major Achievement During Fiscal Year 1974/75 to 1998/99 and Proposed Activities
for F/Y 2000/01-2003/04 in Phewa Lake Watershed Area

B Assistance From
a umeN | YO FiNNiDA JICA* Totat
s, No. | Major Actlvity Unit 1974/75 | 1981/82 | 1986/87 | 1994/95 2000/01 1974/75
_ to to fo to to to
1980/81 | 1985/86 | 1990/91 | 1998/39 2003/04 1998/99
{Proposed)
Preventive Measures
1 Conservation Plantation ha. a0 345 108 : 543
' No. 3 5 3
2  [Terrace Improvement ha. 72 70 37 179
3 a. iFruit Tree Planting ha. 20 - - 20
3 b. jFruit Tree Distribution No. - - 13,000 13,000
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. Assistance From )
UNDP/ :

HMGN | " 5" | FINNIDA Jica* Total

S. No. Major Activity Unit |+ Y974/75 | 1981/82 | 1986/87 | 1984/95 [ 2000701 18974/75

to fo fo to to to
1980/81 | 1985/86 | 1990/91 | 1998/99 | 2003/04 1998/99
(Proposed)

4 lPasture (Grass Planting) ha. 35 a1 52 118 |
5.a [Conservation Pond No, - 36 21 1 57
5.b  IMaintenance No. 1 1

6  [Water Source ha, - 6 C- 6

Pratection No, - - - 18 2 7 21
7 Nursery Establishment No, - 3 5 8 |
Rehabilitative Measures :
8  [Guily Treatment No, - 8 15 5 23
km - 9 - 9

9 . |Landslide Treatment No, - 14 15 4 3 33

10 |Trail Improvement km - 26 17 : 43
No 21 24 21

11 |rrigafion Channel ha, 100 - - 100 |

Improvement Na. - 4 3 2 2 9 |

12 [Torrent Control/Check Dam No, 206 - - 5 206
i3 [Stream Barnk Control :

Embankment m 620 - 680 1,300

14 [River Training No. 3 3
156 |Bridge Construction No. 1 1 1
16 {Tailet Construction No, 1 i 1
i7  [Farmers Training No. - 20 72 92
18  Househaold Training No. - 25 - 25

Time - - - B : 6
19 Study Tour No. - - 154 24 178
20 User Groups Capacity
Building No, 340 340
Income Generation
21 Bee Hive Distribution
Bee Keeping No. - - 10 i 11

22  |Mushroom Training No. - - g0 90
23  |Potato Cultivation No. 15 15
24 Goat Raising No, 19 18
25  |Pig Farming No. i i
26  {Orange Farming No, 1 1

Note: *1994/95-1998/99 activities were implemented in” Chapakot VDGC., 2000/01-2003/04 aclivities planned to be
execuled in Bhadaure Tamagi VRO by JICA

Table I-7.5: Areas Handed Over as Community Forests Upto 1998

S. No. vDC Area (ha) Household
1 Bhadaure Tamangi 181 816
2 |Phikur Pokhari 597 2,570
3 (Kaskikot 317 1,257
4 Sarangkot 337 1,553
B Total 1,432 6,196

Land use critical areas are shown in Fig. [-7.4 in the following page.
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7.4.4 Project Cost

The major components considered for the cost estimation
~comprises” of * farm  management, ~ agro-forastry, terrace
improvement (level), grass land improvement, silvi pasture,
reforestation with fodder/ffuel wood/NTFP-cash crops, forest
" management, irrigation channel improvement, water source
protection and pond construction/renovation, The potential for
pond construction and renovation in the rural areas has been
considered for potential for providing spring and drip irrigation for
off-season  vegetable cuitivation, fish farming to supplement
cash income as well as to reduce nutrient flow in the streams.
These aclivities can be consolidated within the environmental

Nursery as ablfs ad in privale scafe ;
Dhikur Pokhari

education awarsness ‘campaign

program. The cost of other measures are considered small compared to that of main measures. The

total estimated cost is suminarized in Table 1-7.6.

Table 1-7.6; Cost Estimation

{Unit: ,000 NRs)

Countermeasuras Ang)(:lvr'grg;be gg;tt Cost
On-Farm Conservation 20 ha 40 800
Agro-Forestry 3 ha 5 15
Terrace hmprovement/Drainage Disposal 2285 ha 10 22,950
Grassland Iimprovement 40 ha 4 160
Silvi Pasture 180 ha 5 900
Conservation Plantation 39 ha 10 390
Reforestation ' 1681 ha 5 8,405
Forest Management/ Community Forestry 252 ha 2 504
Water Source Protection 16 nos. 15 240
Pond Construction/Renovation 20 nos. 40 800
Irrigation Channel Improvement 16 km 200 3,200

Total 37,464

Annual OfM Cost (3% total cost) 1,124 |

7.5 WATERSHED EROSION AND SEDIMENTATI
PROGRAM

7.5.1 Background

ON REDUCTION

Phewa Lake, the locally, regionally and nationally important Lake is being filled up by 180,000m® of
sediments annually. Delta formation at the mouth of the Harpan Khola, a main river feeding the Lake
has continued at the rate of about 2 ha annually since 1973 (Sthapit et. al. 1998). Meanwhile the river
is meandering its course within the delta and its tributaries in the low land of watershed areas leading
to the loss of valuable agricultural lands of poor farmers. The Lake sedimentation has encaouraged the
people to encroach and convert the sediment deposited area of the Lake into paddy fields, and with
the present sedimentation rate the Lake would be silted up in next 190 years.

Although,_much of the sediment load reaching the Lake is carried by Harpan Khola, the ultimate
sources of sediment are stream/river bank cutting, landslides, irrigation channels, road and trail
construction with out slope stabilization and drainage, and agricuifural practices further upstream
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(Refer Fig 1-7.4). Besides the Harpan, the major tributaries are Andheri, Lauruk, Betani, Khahare
Khola, Khapaundi, Orlang, Sedi, Phirke (in the Study Area); and Handi, Tora, Marse (outside the
_ Study Area) responsible for carrying sediments in the Lake (refer Fig I-7.5).

o RAGRIGA

wagrsHED sounory [
SUA-WATERSHED BOUNDR™
LAKE fRESERNGIR ¥
EVER i

Fig. 1-7.5: Map of Sub-watershed with Tributaries

Some streams directly flow into the Lake. Among them, the Phirke Khola is a major source of
transportation of garbage and pollution load into the Lake from the urban area of PSMC,

7.5.2 Objectives and Strategies

The objectives of this program is to promote erosion control and reforestation to recover
environmental conditions in the Phewa Lake watershed and to reduce sedimentation in the Lake. To
accomplish these objectives, the following strategies are considered.

{1 Participatory Approach

The program will adopt the concept of "Participatory Approach” eliciting the farmers participation from
planning to implementation/follow-up and monitoring. Activities should be initiated with the farmers'
need backed up by technicalfeconomic feasibility and implemented through community/user's group

(2) Phased Development and implementation

Phased development and implementation must be carried out at village development level.

7.5.3 Countermeasures and Improvement Area

Countermeasures for this program needs to be implemented as a combination of erosion
prevention/bio-engineering, reforestation programs, sediment removal from the Lake and other
proposed countermeasures. The net improvement area for the Master Plan is as shown in Table I-7.7.
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Table |-7.7: Countermeasures and Improvement Area

Countermeasure Net Ims:g\;ement Remarks
Landstide Treatment:
Large 2no
Medium 13 no ___,
Small, Gully 20 no i
Lakeshore Buffer Beit Piantation 70 ha 10 m wide plantation
River Embankment 29 km
Stream Bank Erosion Treatment 10 km .
Road Improvement (drainage, 44 km (i} Bindabasini-Sarangkot - Naudanda
slope stabilization) (i) Kande-Bhadaure Deurali
(i) Pame -Thulakhet
Trail Improvement 92 km
Riparian Afforesiation 8 ha 2 m wide belt

it is proposed that walershed conservation can also be initiated through pilot projects at micro-
watershed level. Agriculture terrace fand improvement and riparian buffer belt plantation at the bank of
small tributaries/gullies will be effective for ‘Peak Cut' during heavy downpour. Construction of smail
ponds as sediment / nutrient trap at the mouth of tributaries will control sedimentation as well as
minimize nutrient load in the streams, which flows into the Lake. The ponds can also be used for fish
cultivation, thus generating extra income.

7.5.4 Project Cost

The project cost estimation is presented in Table 1-7.8.

Table |-7.8: Cost Estimation
(Unit : 000 NRs)

S. No. Countermeasures Amount to Unit Cost
be Covered Cost

1 Landslide Treatment:
Large 2 no 1000 2,000
Medium 13 no 200 2,600
Smail/Gully 20 no 100 2,000

2 Lakeshore Buffer Belt Plantation 7 ha 10 70

3 River Embankiment 29 km 7,000 203,000

EN Stream Bank Erosion Treatment 10 km 3,000 30,000

5 Road Improvement 44 km 150 6,600

6 Trail Improvement ; 92 km 150 13,800

7 Riparian Afforestation 8ha 10 80
Sub-Total : 260,150
Annual G/IM Cast (3% of the total} 7,804
Total 3 267,954

7.5.5 Effect and Benefit

This pkoject is closely related fo the iagn‘cultural production concerning stability of production, recovery
. of the productivity. and reduction” of sediment transport. The following effects and benefits are
- expected, which are summarized in Table 1-7.9.
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Table 1-7.9: Effects and Benefits

Unit With Without | Improved

SN itom ‘ Project | Projact Argama. Effect/Benefit

1 Agpriculture Land Improvement {ha) 2533 179 2354 ha 1) Sustaining agricuilure productivity

2 Pasture ! Grazing Land improvement {ha) 341 118 223 2} Conservation of forest resources

3| Forest Land Improvemenl (ha) 1933 - 1933 3} Improvemant of water quality
4 Landslide Treatment {haj &8 33 35 4) Reduclion of production cost
5 | River/Stream Bank Erosion Trealment No 40.3 1.3 39 5) Mitigation of landslides
) flood damage
§ | RoadiTrail Improvement km 179 43 136 6} Reduction in mainienance cost
7t Irigation Channel Improvement ko | 16 km+g 9 nos. 16 km 7} Increasa of Lake surface area
no
8 | Reforestalion Area fa 223 543 1698 8} Reduction in sediment and pollution load
9 | Waler Source Prolection/Pond (30 114 78 36
Renovalion

10 | Sediment Trap 1 -

11 | Dredging ha 20 -

12 | Land

13 | Foreslland ]
44 | Nitregen (kafhalyr)

15 | Nulrient Loss of Potassium {kg/halyr)

7.6 SEDIMENT REMOVAL PROGRAM

Considering the serious consecuences of sediment intrusion into the Lake, it has become essential to
protect the Lake in terms of its size and quality of water. The removal of such huge quantity of annual

sediment can be done by two methods viz. (i) Gravity Hydraulic Removal Process, and (it} Mechanical
Removal Process.

7.6.1 Gravity/ Hydraulic Removal System

The gravily hydraulic removal process can be applied in Phewa Lake by constructing a sediment
deposition chamber, where settling velocity of inflowing water will be created at the mouth of Harpan
Khola. This will allow only sediment free water into the Lake. A tunnel connecting the sediment
depaosition chamber fo Phushre Khola near Ukali passing under Bhimdhara, Thulimari ete. can be
constructed (refer Fig. 1-7.6). The sediment chamber will be provided with two regulating gates. The
annually deposited sediment in the sediment chamber will be flushed under gravity flow during
monsoon season into Phusre Khola through the tunnel by regulating the gates. This alternative will

have minimum operation and maintenance cost, and will be a long-term solution to save Phewa Lake
from sedimentation.

7.6.2 Mechanical Removal System

The sediment intruded into the Lake can be mechanically
removed by (I) dredging, andfor (if) excavation.

{1) Dredging

Dredging is a process by which a machine excavates the
deposited sediment from the bottom of lake through
hydraulic or electric power driven cutter and removes the
sediment by suction tubes. The soil is then pumped to the

disposal site via floating and shore pipeline. it will then be Ship Dredger on Lake Water Surface

further transported to disposal location by involving other
mechanical equipment.
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{2) Excavation

The excavation of sediment and its disposal can
be done by applying excavator (back hoe). In
case of Phewa, a sediment deposition chamber
at the upstream of confluence of Harpan Khola
can be constructed to trap the sediment deposit
annually during monsoon. The deposited
sediment can be excavated by excavator and
transported to disposal location. The deposited
material at already formed delta of Hampan Khola
can-also be excavated and transported through
mechanical equipment in order to reclaim the

Lake surface area. Back hoa excavaling sediment

7.6.3 Transpeortation Mechanism

The sediment generated in the Phewa watershed, which is likely or already intruded in the Lake can
be removed either by hydraulic flushing mechanism or by mechanical means. The hydraulic
transportation can be done only through tunnel as discussed in above Sub-section 7.6.1. Similarly, the
already intruded sediment can be pumped to the downstream of Lake with the help of dredger or it

can be further transported by using earth moving and transporting equipment. This alternative is a
combination of mechanical and hydraulic processes.

The mechanical means of sediment transportation can be done by excavating sediment either from
sediment deposition chamber as stated earlier or from the delta, The excavated materials can be
transported by involving dump trucks for transportation, loader for loading the excavated materials,

EERTITY Y

Back hoe Loader Buildozer Dump Truck

7.6.4 Extent of Excavation and Volume

The total volume to be excavated is estimated to be of about 123,000 cubic meters in a year. The
depth to be excavated in the delta will be 4 meter. The area to be covered to remove this volume of
earth is about 3 hectare. For this, suitable number of machines for excavation, handling and
transportation needs to be procured under the proposed project.

7.6.5 Suitable Earth Moving Equipment and Methods to be Applied

The suitable earth moving equipment for the removal of sediment from the delta needs to be:
» Hydraulic Excavator with 18-meter digging reach and bucket capacity of 0.4 cubic meter, (2

numbers), considering that the per hour out put of excavator is 57 cubic meter, and annual
working hour will be 2000 hours

= Bulidozer with 80 HP engine capacity, {1 number)
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*  Front whesl loader W|th 110 HP engwa capacity {2 numbers), considering that per hour out put of

. loader is 75 cubic meter, and annual worklng hour 2000 hours

u Dump Truck With dump capacity of 10m® (10 numbers) considering 6 trips in a day for 200 days

7.6.6 Estimated Cost
{1) Equipment Cost

The cost estimation for the equnpment is presented in Table 1-7.10.

Table |-7.10: InVestment Cost for Equipment

Description Cost in MRs. {,000)
Excavator 2 nos, . 25,848
Bulidozer 1 no 7,602
Loader 2 nos. 15,087
_ Du_rn;')hTru‘c‘ks 10 nos. 56,467
‘Sub-total -+ 105,005
| ‘Miscellaneous Work - - 5,250
Engineering Cost 1,050
Contingencies 10,500
Grand Total 121,80?
In Milfion NRs, 121
In Mililon US$ 1.6

{2) Cperation and Maintenance Cost

The operation and maintenance cost for the above equipment has been estimated considering the
salary of operator, helpers, fuel, lubricant, servicing and major repair and maintenance. The estimated
annual operation and maintenance cost of above equipment is presented in Tab!e I-7.11.

Table |-7.11: Annual Operat:on and Maintenance

Descrlptlon Amount ~ in NRs.
{,000) '

Hydraulic Back HoefExcavator 2,580
Loader : 2,000
Bulldozer 2,000 -
Dump Trucks 10,000
Total 16,580
Contingencies 10% 1,658
Grand Total - 18,238 S T
Miilion NRs 18.2 N
in USS 0.24

The unit cost per cubic meter sediment excavation and disposal comes out to be about NRs. 150.
7.7 PRIORITY PROJECTS

The following project is prepared as priority project in Action Plan format,
(1) Project 1: '

Project Title 3: Lakeshore Buffer Riparian Plantation

Aim (i) To reduce the soil erosion and poliution load on Phewa Laké; (it} To beatify the Lakeshore
area for recreational purposes; (i) To enstre its function as habitat of varied birds and insects. -
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Phase ;|
Project Duration : 1 Year

Just:ﬁcatlon People have long since occupled most of the !mmedlate Lakesude area as their -
individual property. With the sedlmentatlon of Phewa lake, the adjacent landowners gradually
encroached and occupied the Lake fringe land developed from sedlmentatlon of the Lake. Such
axploitation of the physical surroundings of the Lake will oxert a growlng economic and social
pressure in diminishing resources and increasing pollution. Therefore, emphasis should be accorded
to the Lakeside conservation of the plain urban areas. The acqmsmon of land is being awalted after
DDC has recently demarcated the legal and original area of the Lake. The Study has proposed a
buffer etnp around the Lake which will keep the Lake safe from any encroachment in the future, The
- maintenance of green buffer belt is crucial to sustaln ecosystem as well as to reduce soil arosion and

' nonpomt polluhon load in Phewa Lake. '
Scope : The project wﬂl cover the foilowmg actlwtles
" ldentlflcallon of buffer belt plantation site and area -
. Plannmg of the plantlng site, specification, spec:les selectlon
. Ralsmg of the seedlings
- | . Preparation of planting site
-« Planting and maintenance
s Caeuait'ies repiacement
. Mon:tonng .

Location : Around Lakeshore acquwed Iand

Responsable Agency Pokhara Sub- metropolls (PSMC) and Pokhara Valley TOWn Development
Commlttee District Soil Conservation Office, District Forest Office.

Budget : Plantation Cost NRs 70,000
Total Cost o NRs 70,000
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CHAPTER 8
ECOSYSTEM CONSERVATION PLAN COMPONENT (5)

8.1 ECOSYSTEM CONSERVATION PLAN

8.1.1 Objectives

Objectives of ecosystem conservation plan includes:
= Restoration of healthy lake ecosystem conditions thereby tackling root cause of problems

» Conservation and sustainable utilization of aquatic and wetland biodiversity with an emphasis on
threatened species

» Long term sustenance of aquatic and wetland habitat condition

8.1.2 Basic Policy

« The ecosysytem of Phewa Lake area comprising of air, water, soil, and biodiversity including human
socio-cultural system is under stress of environmental degradation. Restoration of its several
... components requires an integrated and ecosystemic approach.

» _ Conservation, sustainable utilization and fair sharing of

* benefits out of utilization of its substantially rich aquatic
fwetland resources is essential to maintain ecosystem heailth
of Phewa Lake. ;

=  Conservation of threatened spécies such as 3 native fish

. species , 1 wild rice species and 1 wild relative of rice
species along with their ecologically sensitive habitat is
necessary to maintain gen_etic and habitat diversity in
Phewa Lake. o

Wild rice ;‘Oryza }taﬂpogon found in
Phewa Lake is one of ifs rich bio-

« Lakeshore represent entry point of most point and nonpoint diversity

sources of poliution. Hence to check poliution load, area should be managed as a buffer zone with
more stabilization and less human disturbance.

=  Eco-zoning based land use planning is required all along the Lake perimeter with an emphasis on
urban and agricultural land area which are more degraded than rural forested land use areas.

» Adoption of relevant eco-friendly mitigation measures, minimum impact codes and provision of

alternative options is required to reduce human pressure on the fragile ecosystem of Lake from local
community and visitors.

= Wetland ponds serve as sedirmnent and nutrient trap thereby reducing sediment and nutrient loads into
the Lake. Thus, provision of constructed wetland at upstream of delta of Hampan Khola is necessary to
maintain a healthy lake ecosystem.

=  Environmental problems are of interrelated nature and their mitigation require an integrated, strategic
and both urban and rural community based collaborative approach.

= So far, watershed of Phewa Lake does not feature high pollution prone chemical based manufacturing
industry with the exception of prevalence of “smoke less” tourism industry. To conserve Phewa Lake
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from complex problem of industrial pollution load, there should be legal restriction on establishment of
large chemical based industry at its watershed.

For long-term sustenance of ecosystem health of Phewa Lake, there is need of declaring its’
watershed as a conservation area by the govemment. There also exist need of protection of its

extensive wetland through checking encroachment and developing it into a sanctuary park In the long
run.

8.1.3 Contents of the Plan

In line with the basic policies, project areas are proposed in the: ecosystem conservation plan. Major
contents of the proposed plan includes:

The above stated contents of the plan will be supplemented by
carrying out environmental educatlon program so as to disseminate

* sustainable use and fair sharing of conservation benefits out of

Formulate a framework of regulatory measures for project activities such as conservation of
threatened habitat, aquatic biodiversity, and buffer zoning along Lakeshore

Demarcate the Lake area and acquisition of encroached land

Develop the 65 m width at urban area and 30 m at rural area from Lakeshore, that is restricted areas

as per the land use By-laws of HMGN for Phewa Lake area, and develop it as buffer strip with proper
drainage facility

Propose river training works along banks of Harpan Khola and protection of wetlands of Phewa delta

area. Due emphasis will be taken to improve conservation status of some locally threatened species
such as wild rice and their habitat.

Improve dissemination of information on norms and ways of [~

use of biological resources of Phe{}va Lake.

Propose multiple species nparsan buffer strip along both 51des
of river channel. :

Propose control through utilization of weedy aquatic
macrophyte such as “Jalkumbhi”. water hyacinth (Eichhornia
crass:pes) and use it as organ[c manure by composting.

Chuche Bam (Xenentodon cancila)
from Phewa Lake

public environmental awareness on conservation of sailiwater, wetland and relevant monitoring activity to
ensure their effective actions as per the proposed plans.

8.2 SELECTED PRIORITY AREAS FOR CONSERVATION

Priority action and action area for ecosystem conservation of Phewa Lake is presented in Table 1-8.1 Most
of these prioritized activities are substantiated by several previously proposed action plans and programs
for environmental preservation of Phewa Lake (IUCN 1997, SAIC 1994).

Table I-8.1: Characteristic Features and Priority Action Area for Ecosystem Conservation of

zonation along Lakeshore

Phewa Lake
Need of Need of Structural { Need of Public
Projacts Regulatory Field Conservation Awareness Priority Area
Measures Measures Measures
Land use planning and buffer * e e

Entire periphery of Phewa
with an emphasis on urban
setllement area and
agricultural land area
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1 Need of Need of Structural | Need of Public
! Projects Regulatory Fleld Conservation Awarenass Priority Araa
Meaasures Measures Measures

Conservation of threatened

4

ok

*

Anadu and Sano Tal area

habitat and aquatic biodiversity for threatened rice

habitat/species area

e 23 ok

Control through utilization of

Whole Lakeshore area for
waler hyacinth

clearing of water hyacinth
mat

River training works along the - - =

Phewa Phant (delta)
Harpan Khola

Constructed wetlands at Phewa L res =

Phewa Phant (deita)
delta

Note: * : moderate need as already some works carried out

**: high necessity as less wark done previously

The justifications on selection of prionty actions from ecological importance, socio-sconomic uses and
danger of further environmental degradation are presented in Table 1-8.2.

Table I-8.2 : Justifications on Priority Area and Actions

Priority Area Ecological Socio- Risk of Need of
Importanca Economic Begradation Conservation
) Importance Measuraes

1.Eco-land use planning/buffer zoning and H H H H
beautification along Lakeshore
*2.Construction and protection of wetlands H M M H
having aqua culture value
3.Conservation of threatened species and H H H H
sustainable utilization of biodiversity
*4. Control of water hyacinth mat through H M M H
utilization
5. River training works along Harpan Khola M M M M

Note: H = high, M = moderate and *= conservation plan already exists

8.3 WETLANDS OF RELEVANCE WITH THE RAMSAR CONVENTION

On the basis of requisite parameters related to Waterfowl and Fish, limited area of wetland of Phewa
lLake does not come under Ramsar site of intemational significance, However, relevant
objectives/guidelines of Ramsar Strategic Plan {1997-2002) having conservation significance are also
relevance in Phewa l.ake. These include followings;

* Formulate guidelines on wise use of wetlands

» Undertake EIA of projects which lie nearby wetlands

* Raise awareness on wetlands values and functions

*=  Promote human capacity building on sustainable usefmanagemen't of wetlands
~  Promote international cooperation

8.4 AWARENESS AND CAPACITY BUILDING FOR ECOSYSTEM
CONSERVATION
To promote capacity building at institutional and individual level on conservation of ecosystem, there

should be relevant curricula in schools and colleges, provision of international exchange, refresher
training and monitoring activities.
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This is deait in detail in Chapter 11 of Part | of this Report.

8.5 INSTITUTIONAL FRAMEWORK FOR CONSERVATION OF ECOSYSTEM

Nepal suffers from weak institutional capability for implementation of environmental management related

policy, plan and program. In this context, institutional arrangement required for conservation and
development of Phewa are as follows;

* Legal support to establish proposed PLECC

* Check registration and land revenue of land within proposed Buffer Zone

= Encourage formation of more User Groups, Functional Groups and their mobilization
* Institutionalize an efficient monitoring system

* Apply land use and building By-laws

* Strengthen inter VDC/Sub-Metropolis cross-border mutual cooperation

« Strengthen inter and intra institutional coordination

The proposed Phewa Lake Environment Conservation Committee will be the appropriate institution to

undertake, monitor and manage ecosystem conservation efforts. This is dealt in more detail in Chapter 12
of Part-l of this Report. '

8.6 PROJECT IMPLEMENTATION

This Study has proposed for establishment of Phewa Lake Environment Conservation Committee, which
will act as an umbrella organization for coordinating with different agencies to undertake various activities
related to environmental conservation of Phewa [.ake.

The different environmental conservation activities to be carried out by the proposed PLEGC may
inciude:

* Bicdiversity and Ecosystem Conservation

* Technical Services and Planning _

*  Monitoring of Ecosystem Health of Lake and its Watershed

* Phewa Lake Conservation Center

8.7 ZONING GUIDELINES FOR WISE USE OF PHEWA LAKESHORE
8.7.1 Zoning

Phewa Lake is a multiple use lake. Use of aquatic resources has direct impact an the natural and other
physical environment of the Lake and its vicinity. Use of this area has to be done in a wisely manner. The
limited land resource available at l.akeshore has made it an important economic and ecological
commodity. Tourists, landowners, tourism related enterprises and community dependent on the Lake for
their livelihood are the beneficiary of the Lake. Lakeshore which represent a connecting zone between
terrestrial and aquatic ecosystems should be managed in planned way as an integral part of the Lake.

Land use zone of the shore of Phewa Lake is proposed to have the following components:;

* 65 meters wide buffer zone around the Lakeshore at urban area and 30 m at rural area (as depicted
in HMGN By-laws)

» Natural forest preservation area

= Planned tourism development arca
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*  Open spaces and landscaping with gardens

» Boatlng yards

»  Camping and picnic spots

» Roads, parking space, trail, and public utility facilities

Broadly, Lakeshore of Lake Phewa is proposed to be divided into 3 zones

*» Recreation zone: Boating, Swimming, Angling, Fishing, Camping, Strolling

» Conservation zone: Forest preservation, habitat protection of wild rice, fish spawning site, religiously
important site,

* Control zone: Covers no fishing zone at Ratna Mandir area and no hunting/poaching at Ranl Ban
forest area

8.7.2 Guidelines

Following guidelines hold relevance for sustainable management of Phewa Lake from an integrated
conservation, development and participatory approach.

= Improvement of commercially and socio-economically important sites into recreational zones
especially in northern shoreline

* Retention of ecologically significant/ threatened site for species
fhabitat conservation as conservation site especially along southern
shoreline '

* Adopt eco-tourism and eco-friendly village tourism in watershed

~  Production, processing and marketing component should be taken
together for promoting income generating activities.

= Watershed conservation activities should be integrated with income generating activities

* Tourism development activity should also be integrated with local agriculture and cottage industry '
development

* OQOrganic farming and SALT (Slope Agriculture Land Technology) approach of terrace improvement
should be encouraged.

* Monitoring mechanism should be institutionalized.

»~  Pokhara town land use zoning and By-laws -of HMGN should be strictly adopted in the present case,
as per relevance with due modification.

= Buildings or shades construction in tourism development area will abide by the building By-laws of the
Pokhara Sub-metropolis. Similarly, sanitation By-laws prepared by PSMC should also be followed.

= A separate By-laws needs o be formulated for construction of structures in the Lakeshore of the
VDCs.

= Transportation Plan for vehlcular movement in the Lakeshore area also needs to be formulated.
Restriction of vehicular movement or one way movement in the Lakeside area may also be the part of
this plan.

*  Greeneries should be maintained and developed/encouraged in the Lakeshore area
= Sub-metropolis and VDCs will manage the solid waste and maintain cleanliness of the Lakeshore.

=  Proposed PLECC, also having representation from PSMC and VDCs will monitor the impfementation
of the zoning regulation.

» Environmental awareness program will support the Lake Conservation activities
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*  Well demarcation of both Lake, wetland and shorefine, and
* Conserve wetland as sediment and nutrient trap through constructed ponds and sideway channals,

8.8 PRIORITY ECOSYSTEM CONSERVATION PROJECTS

Some of the important and priority projects for conservation of ecosystem of the Phewa lLake are
presented below in Action Plan format.

(1)  Title: Lakeshore's Wise Use Project

Objectives:

+ Conservation and sustainable utilization of threatened habitat and aquatic wetland floral and faunal
resources

» Use of the Lakeshore land through proper land use planning, conducive to the better environmental
cansetvation of the Lake,

» Eco-tourism development in surrounding areas of the Phewa Lake

Phase: |
Duration of Project: 4 years

Justification: The Phewa 'I_'ake is state owned, while most of the land along surrounding Lakeshore area
i$ privately owned. Asitis a mu!nple use Lake, there exist human pressure and cases of conflict among
beneficiaries on the issue of Use of Lake resources. One of the root causes of problem includes lack of
eco zoning based land use planning of the Lakeshore. This has not only hindered sustainable utilization of
the Lake resources but also mlsmatch and interfere with the of recreational /ftouristic values of the Lake.
In order to maximize economlc benefit of the Lake in an environmentally sound way, there should be an
all_oca_tion of land use zones c_orrespondtng to ecological and socio-economic benefits. Wise use of the
Lakeshore thus holds high ecological and economic importance.

Scope: For the wise use of Lakeshore of Phewa Lake, there should be implementation of following
programs

» Demarcation of Lake boundary in legally sound way. Eco-zoning based land use planning of shoreline
will facilitate sustainable use of lake resources.

* There should be clear-cut delineation of buffer zone as per recommended 65 m and 30 m widih at
urban and rural areas respectively.

* Implementation of green belt and multiple species buffer strip in buffer zone along with slope
stabilization works at the Lakeshore.

= Public orientation/training on ways and means of sustainable utilization, better processing and market
intefligence of aqua- cultural products. The PLECC will be the coordinating and monitoring agency and
Phewa Lake Conservation Fund as financing support agency.

*  Mutual coordination on fair sharing of responsibility and benefit among dlfferent Lake user groups e.g.
fishermen, boatmen through supervision from management agency.

l.ocation: Entire Lakeshore area.

Responsible Agency: PLECC, Pokhara Sub-metropolis, Pokhara Valley Town Developrnent Committee,
relevant VDCs and DDC,
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Budget: (in NRs '000)
* Mapping and fixation of Lake boundary  --included in 11.7 of Chapter 10 of Part | of this Report
* Delineation of buffer zone along Lakeshore—

* Green belt and muitiple species buffer strip in buffer zong -

» Orientation/training on ways of sustainable utilization of Lakeshore area - 1,000

«  Manpower for monitoring/ surveillance activity - 100
Total 1,100

(2) Title : Conservation and Sustainable Utilization of Biodiversity

Objectives: '

» Conservation and sustainable utilization of biological resources with an emphasis on threatened
species.

« Conservation of human disturbed but environmentally sensitive and ecologically important habitats
with an emphasis on threatened and commercially important species.

Phase: Medium-term
Duration of Project: 5 --10 years

Justification: Natural aquatic biodiversily represent an integral component for the maintenance of
healthy ecosystem of any lake. The biodiversity in maderate quantily serve several ecological and
economic benefits, but in case of excessive growth, these pose ecological problems such as deterioration
in water quality, aesthetic beauty as well as loss in fish production and recreationalitouristic value of the
lake. Due to advancing water poflution in Phewa Lake, the species composition pattern changes as
manifested by decline in species diversity. Phewa Lake features a number of aquatic plant and fish
species and their threatened habitat condition. To maintain its
health from an ecosystem function as well as genetic diversity
and  evolutionary perspectlves there exist need of
conservation of biological spec:es in general and threatened
specnes in particular .

Scope

For the. conservatlon and management of threatened habitats
and biodiversity - found~along--the shore of Phewa Lake,
following activities should be undertaken:

A big snake holding its calch, a fish in its
* Identification and conservation of threatened habitat along mouth. The Lake and it's watershed
the Lakeshore area are very rich in biodiversity.

» |dentification and conservation of threatened and
commercially important floral and faunal species. Control of alien invasive species such as water
hyacinth in the Lake through periodic harvesting and utilization in terms of processing and production
of useful natural products

* Skill training works and marketing management support to promote entrepreneurship on sustainable
utilization of commercially important but under utilized aquatic/wettand biodiversity of Phewa Lake

* Establish a museumlaquariurn display of important floral and faunal species of Phewa Lake to provide
scientific information to the public at large on its biodiversity weaith and bio-prospects
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* Restriction on application of banned pesticides e.g. DDT, BHC, Aldrin in the farmlands of the Phewa
watershed

«  Ban on destructive fishing practice as per the coverage on Aquatic Lives Protection Act

Location:

Responsible Agency: Pokhara Sub-metropolis, Pokhara Valley Town Development Committee,
relevant VDCs and DDC.

Budget: (NRs. ,000)

Field survey to map ecological and economic significances of shoreline habitats- 760

Documentation of information on biodiversity of Phewa Lake 760

Collection and display of museum/aquarium specimens 760

Establishment of processing plant for production of useful products 1,140
"Total 3,420

{3) Title: Fish Conservation and Fisheries Development Program

Objective: Conserve the faunal diversity of fish and provide livelihood opportunity for traditional fishers

community through aquaculture and fisheries enhancement.

Phase : Medium-term

Project Duration : 10 Years

Justification

There are about 200 fishers folk families in the Phewa Lake of Pokhara valley. Out of total, more than 60
households totally depend on the fishing and cage culture activities. Annual fish catch for the year 2000
101 was 98 MT. 65 MT was produced from cage fishing and 33 MT from open Lake water. Out of this,

large portion is contributed by exotic fishes. In value, it is equivalent
to NRs. 6.9 million. f

The species of fish raised in the cages are mainly silver carp and
bighead carp. Both these species are planktirvorous and feed on
phytoplankton and zooplankton, thus helping to reduce the plankion
population if stocked at reasonable densities. Other species are
grass carp which depends on aquatic weeds and help in the Lake

Most popular game fish ‘Shahar’
cleaning. Some popular native game fishes like "Sahar" "Asla,” &, which is also a threatensd spacies.

"Katle" are greally threatened due to overfishing, pollution and
introduction of exotic fishes. Besides. these specles common carp (Cyprinus carpio), rohu (Labeo rohita)
and naini (Cirrhinus mrigala) are also found in the Lake, which feed on detritus and other wastages at the
Bottom of the shallow paits of the Lake.

The conservation of indigenous fish fauna and environmentally friendly cage fish farming management

practices are required for the sustainable fivelihood of fishers community living around the Lake, which are

dependent on fishing for their livelihood. Conservation of indigencus fish like Sahar will generate exira
income through sport fishing.

Scope:

= Declare Phewa Lake area between Varahi temple and Fish Tail Lodge as fish sénctuary
s Prohibit fishing during the spawning season
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= Allocate appropriate sites for sport fishing such as Khapaudi, Sano tal etc.
* Cage fish culture in shoreline area of Khapaundi, Sedi Danda and Gaira Chautara.

= Strengthen Phewa Fish Growers Association which should be and made responsible for overall

fisheries activities in the Lake, such as Lake stocking, cage farming & marketing and collecting
revenue

»  Water quality of the Lake should be monitored regularly at the lab of Fisheries Research Center
» Conserve threatened 3 spp. of fish: Himalayan Trout "sahar" (Tor putitora); "Asla" {Schizothorax

richrdsonif); and "Katle" (Accrocheilus hexagonolepis) by control of Lake water pollution, reintroduction
of the species and protection of their spawning grounds,

* Enforce Aquatic Lives Protection Act 1969 (amendment 1999) of HMGN.

T

« Fish Growers Assaciation should represent in the
proposed Phewa Lake Environmental Conservation
Comimittee

»  Establish aguarium of local fishes found in Phewa Lake
at the Sub-center of Fisheries Research Center,
Baidam.

= Organize net weaving training for fisher women

= Establish net screen near the outlet dam at Pardi.

Fisher women praparing her gill nef for setfing

L.ocation : Phewa Lake

Responsible Agency:PLECC, District Agriculture Development Office, Fisheries Research Centre,
Phewa Fish Growers Association, District Administrative Office, PSMC

Budget (NRs) :

S.No Description NRs. {,000)
1 Stocking of fish fingerlings 10,00
2 Net screen at Pardi before the dam 20,00
3 Laboralory equipments, glass wares and chemical {at FRC, Begnas) 10,00
4 Strengthening of freshwater fish agquarium centre 10,00
5 Establishment of net weaving training centre : 10,00
6 Establishment of fish collection centre 10,00
7 Awareness aboul fish conservation 5,00
8 Miscellaneous 10,00

Total 8,500

(4) Title: Constructed Wetlands Project

Objectives:

1. To reduce sediment load in Phewa lake from watershed through construciion of small sized ponds to act
as sediment trap

2. To promote local economy through aqua cultural practices in terms of fishery development in constructed
ponds

3. Toimprove water quality through settiing of sediments at base

4. To check encroachment of wetland and develop it into a sanctuary park in long term
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FINAL REPORT for Development Study on the
Environmental Conservation of Phewa Lake in Pokhara, Nepal Ecosystem Conservation Plan Component (5)

Phase: |
Project Duration: 5 years

Justification: Phewa Lake is situated in agricultural watershed and fed by several Kholas of which Harpan is
the major inlet wilh high sediment load (70%). The drastic decline in total area of Phewa from 10 sgq.km in
19505 to 4 sq.km in 1990s is related with high sediment load and encroachment . At present rate of
sedimentation, 2 ha. of Lake area is converted into wetland by every year, The Lake water body is getting
converled into rice paddy field. To check further loss of open water portion of Phewa Lake it is necessary to
check sediment load, This can be achieved through rehabilitation of landslide area and micro level watershed
management work at watershed area supplemented by constructed wetlands near mouth portion of major inlet
stream The conslruoted wetlands wil contrlbute as sediment and nitrogen trap from the major inlets. It will
prowde multiple uses such as promotion in flsh farmlng, and visit of waterfowls which will pose positive impact
‘'on improving local economy through better f|sh production and eco tourism. To protect the wetland in long term
basis for the sake of conservation of Phewa Lake its development into a sanctuary park will be refevant.

’Scope

For the conservation and management of constructed wellands at Phewa phant {deita) wetland area, following
Eactl\ut:es should be undertaken :

1 Constructlon of ponds at 3 strategic p!aces al Phewa phant area,
©atnearby inlet at. middie and.near tnbutary of Harpan and Andheri
- Khola

2. Fish farming at construcled ponds without external feeding

Installation of poles for resling platform of waterfowls

Periodic removal of deposited silt after every rainy season from
these ponds and use in filling depressions or dispose beyond Lake

5. Construction of open ditch along the wetland, so as to check its

encroachment
Location: Phewa Phant welland area

Implementing Agency: VDCs, Kaski DDC, Local Fishermen User
Group, Fisheries Research Center, local NGOs, Credit Banks elc.

Budget:
NRs. { ,000)

: ; A popular but threatened hill bfrd ‘Kalf
Construction of difch and other structures around the wetland Pheasant' found in nearby hill forest of
Perimeter 200 Phewa Lake
Flantation of multiple species in buffer strip 100 {

Total 900
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