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PREFACE

Nepel is renowned In the world on account of her natural beauty, biological diversity, and cultural
heritage. But, due to inadequate conservation, these are being degraded to critical extent and are in
dire need of sustainable management. One of such important natural heritage areas is Phewa Lake,
lying in Pokhara Valley at the base of the Annapurna Himalayan Range.

Phewa Lake, which is a major tourist destination of Nepal is at present facing high human pressure at
both its urban and rural watershed areas. !n the absence of proper sewerage system in Pokhara city,
the household wastewater and sewage is directly discharged into the Phewa Lake. Similarly, sub-
surface seepage of septage from urban Lakeshore areas also poliutes the Lake. Large amount of
. sediment load is carried into the Lake by different Kholas (streams) flowing into it, the major one
being the Harpan Khola. These streams and surface runoff from agricultural lands also add nutrient
load into the Lake. All these are causing pollution of the Lake water making it beyond fit for
recreational use. The nutrient load is causing eutrophicetion' of the Lake with proliferation of water
hyacinth and algal bloom, increasing rate of fish mortality and destruction of Lake ecosystem. High
*sedimentation rate of the Lake has half reduced its size since 1956.

In such _situet'ion, if the Lake continues to be poliuted and filled up by sediment at present rate, it's
recreational and aesthetic value will be diminished. Due to this, the tourism industry will sharply
decline, which wilt have direct negative impact on local as weli as national economy and livelihood of
the peopIe of Pokhara :

in the above context the necessnty of enVIronmentaI conservatnon of Phewa Lake has been realized.
' The major lssues includes immediate need for restricting further poilutlon of Lake water, minimizing
sedimentation of the Lake, generatmg awareness among the people for it's conservation, and
establishing mechanism and resources for carrying out routine developmental activities that
contnbutes towards the conservation of the Lake.

Consadermg all these, His Majesty's Govemment of Nepal (HMGN) requested Government of Japan
(GOJ) to assist through Grant Aid in environmental conservation of the Phewa Lake. Such request to
GOJ was made based on the fact that GOJ has been a leading donor country, which has continuatly
and immensely contributed in the development endéavofs of Nepal.

The GOJ advised HMGN to address the environmental conservation of the Lake through an
integrated study, where both technical intervention and educating people on sustainable
environmental development should be interlinked.

An understanding was _reached between the HMGN and GOJ, and an arrangement for implementing
this Development Study was signed between Ministry of Population and Environment (MOPE) and
Japan International Cooperation Agency (JICA) on July 13, 2001,

JICA appointed Japanese Technical Advisors for the Study and SILT Consultants (P) Ltd. (SILT) was
appointed to carry out the Study in close cooperation and supervision of JICA Technica! Advisors. An
agreemént in this regard was signed petween JICA Nepal Office and SILT on September 28, 2001. A
Steering Committee was formed for periodic review of the progress of the Study and give
constructive advise to the Study Team, The Study was carried out between September, 2001 to
March, 2002,

March, 2002 . SILT @orcarclteesili (5] S,
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Outline of ihe Sludy

This Fmal Report presents the ﬁndtngs of the Study and is organrzod in fofIOWIng three vo[umes in
separate bindings: _

(1)  VOLUME | EXECUTIVE SUMMARY
(2) VOLUME ) MAIN REPORT
PARTI - MASTER PLAN FOR INTEGRA TED CONSERVA TION OF PHE WA LAKE
Chapter 1 - Outtlne of the Study
Chapter 2 - P_resent Environmental Condition of the Study Area
Chép{er 3 - _ Justifications ~ and Components of the Integrated
: : Environmental Conservation Plan '
Chapter 4 ; Water Quality Control Plan Component (1)
Chapter 5 - ' Sewerége System Plan Componént {2)
Chapter 6 - Solid Waste Management Plan Componeﬁt (3)
C_hap'ter 7 - Watershed Management Plan Component 4y -
C'h_apter 8 - Ecosystem Conservation Plan Component (8)
' Chépter 9 - Monitoring Plan Component (6)
C‘harpter 10 - To'lj.rism' Development Plan Component (?)
~ Chapter 11 - Enﬁ_ironfh_ehtal_ Education and Capacity Building Plan
' - Component (8) ' '
Chapter 12 - Institutional Plan Component {(9)
Chapter 13 - Projeot Irﬁplementation
Chapter 14 - Project Evaluation
Chapter 15 - Rec'o'mmenda'tions
PART Il - FEASIBILITY STUDY OF PHEWA LAKE ENVIRONMENT IMPROVEMENT
PROJECT
Chapter 1 - Existing Conditions
Chapter 2 - Alternative Plans of Lake Water Treatment / Purification
: System
Chapter 3 - . Planning Basis and Preliminary Engineering
Chapter 4 - Sewage System Planning (Operational Phase)
Chaptor 5 - Implérﬁentaﬁon Program
Chapter 6 - Institutional Consideration
Chapter 7 - ~ Environmental Assessment
Chapter 8 . Project Evaluation
Chapter 9 - Conclusion and Recommendation
Page- ii

A siLT



. FINAL REPORT for Development Study on the

Environmentat Conservation of Phewa Lake In Pokhara, Nepal Preface

PART Ill - FEASIBILITY STUDY FOR COMMUNITY EMPOWERMENT PROGRAM FOR
PHEWA LAKE CONSERVATION

Chapter 1
Chapier 2

- Chapter 3

' Chapter 4
o Chapter 5
Chapter 6

- Chapter 7 |
~ Chapter 8

Chapter 9

(3)  VOLUME lll - ANNEXES

Annex 1

Existing Condi{lons

Review of Existing Programs

* Planning Basis

Community Empowerment Toois and Social Capital -
Community Empowerment Progrém Planning

Institutional Consideration and Organizational Plan

Cost Estimate and Implementation Program
" Program Impact Assessment

" Project Evaluation

- Hydrologicat and Water Q’uality‘SimuIation
' _'Ahnex 2 - _Geotec":hnica-! Investigation Répért

Annex 3 - ' Economic Analysis _
Anne#_{l : - | Design and Drawing of Proposed Sewerage Syétém

 Annex 5 - Field Findings on Socio-economic  and Environmental

Condition _ _ '
Annex 6 - Status of On-going Community D.evelopment Programs in lhe
_ Study Area .
Annex 7 - List of MNGOs én_d CBOs Operating in the Study Area
Annex 8 - 'Minﬁtes' of Steering Committee Meetihg and Public Hearing
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EXECUTIVE SUMMARY

1. Background

Nepal is renowned in the world on account of her natural beauty, geographical / biclogical diversity,
and cuffural heritage. Inadequate management and unwise utilization of thesa resources, despite
their high potential, has been undergoing severe environmental degradation. As a result, they may
reach to a criticaily threatening point if adequate measures are not taken. One of such important
natural areas is Phewa Lake in Pokhara Valley.

The Phewa Lake is one of the most beauliful places in Nepal and aftracts a large number of tourists
from all over the world. By the virtue of its natural beauty, the Lake contributes significantly in local
and national economy through tourism industry. However, the Lake and its watershed has been
under immense and exhaustive pressure due to excessive human interventions since last couple of
decades. This has resutted in various environmental problems, as presented in following Table 1.

Table 1: Ehvironménual Status of Phewa Lake

. ~ What Is happening (1SSUE) - | Wihy it is happening { CAUSE)
» Lake Water Quality Deterioration Making It | = Discharge of domestic wastewater and sewer

Unfit for Recreational and Aesthetic Use. into the Lake ithrough point sources (Phirke
) : T Khola, urban drain, Seti Canal etc.)

= Nutrients / fertilizers from agricultural fields
‘"\(nonpoint s0Urces)

Nonpoint Source: influenced by precipitation,
runoff during rainy season, eg. agriculture land,
forest, urban area etc.

"I~ Point Source: not influenced by precipitation,
discharge alf year round egq. houses, factories
and domestic wastewater etc.

«  Seepage and
overflow of
septage from
septic tanks into
the Lake

= Direct discharge
of toilet wastes
into the Lake by
Lakeshore residents
= Runoff carying
organic  pollution
load and solid
wasies into the-m

Lake
\aundry washing
y hotels and

residents {100 kg of soap per day goes into
Lake water)

4= Pollution from freely wallowing buffaloes and
pigs at Lakeshore

@ st Page- 1
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Executive Summary

What Is happening (ISSUE) -

. Why it Is happening { CAUSE)

= Sedimentation of Lake

— 175,000 — 225,000 m" of sediment deposits
in the Lake per Year (DSCWM, 1994)

— Lake area shrinking at the rate of 2 ha. per
year

= High sediment load from Harpan, Andheri,
Sasurke Kholas (steams) and Seli lrrigation
Canat (refer the photos)

Asrial
Photo 1956

Warial
Photo 1996

= Landslide and seoil erosion at watershed areas

o
-

l.andslide,

Baidam-Pame
Road

= lLack of Environmental Education

- people activating all soris of environmental
hazards innocently/ without concern.

— deforestation for fuel wood, fodder,
encroachment
= Inadequately developed infrastructures (eg.
Baidam-Pame road) at Lake vicinity
»  Soil Erosion
— improper hill slope lerrace cultivation
~  over grazing by cattle

S r TSR

gy

= | ack of incentive for improving daily habits that
are detrimental to the Lake.
=  Lack of commitment and ieadership

= Indifference of the rural people towards Lake
conservation as they do not get any benefit
from the Lake

» Lack of Lake Focused Integrated
Environmental Conservation Program

= Lack of Resources to Undertake Such

= Lack of an active Lake focused institution and
sustainabie utilization of resources

» The HMGN supported Phewa Lake Area

& st
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Environmental Conservation of Phewa Lake in Pokhara, Nepal Executive Summary
What s happening (ISSUE} R Why [t is happening { CAUSE}
Program Conservation Commillee does not have
» Lack of Rural - Urban Linkage for Gollective representation of beneficiaries hence more
Endeavor for Environmental Conservation of government dominated, and is grossly inactive,
the Lake, , , « Benefits from the Lake not shared to rural

community, which are equally responsible for
its conservation.

The above issues and causes clearly presents varicus problems of much perplexity teading towards
continual degradation of environmental health of the Phewa Lake. The pathetic state to which the
Lake has reached due to these are presented below as ‘Resuits’ in Table 2,

Table 2: Result Due to Present Condition of Phewa Lake

RESULT

1. Deterioration of Water Quality Hypettrophic - Frequent algal bloom with surface
*» Algal bloom endangering ecosystem of | algal scum, fish death, water quality unfit for any
Lake during rainy season use, becomes Dead Lake

* Proliferation of water hyacinth causing
pollution during rainy season

Eutrophic- Deteriorated water quality,
algal bloom, proliferation of water hyacinth,
recreational and aesthetic value of Lake

decreased

Mesotrophic — Starfing of greenish
water, water hyacinth, aigae efc. on
Lake waler, Indicating gradual
deterioration of water quality

Cligotrophic — No algae & water
hyacinth, clean water fit for
swimming

Migher Nutrientin the Lake — —

Higher Nutrient Inputs —~———=
Stages of Lake Water Qua_lity Deterioration Due To Nutrient Input

= Skin and eye diseases due to swimming and bathing in
poliuted l.ake water. Potential for outbreak of waterborne

disease RS L
= Foul odor due to noxious gas and mass fish death during T e
summer ¢ . L . ’ /kj

o
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RESULT - | ]

The simulation study on major chemical parameters of Lake water during the Study also suggest
gross decline of water quality below acceptable level with regard to international standards (refer
Fig. 1). The situation will further deteriorate if countermeasures are not implemented.

. p Bad Bad
% BN
04 .:m -
= : "
15 ' :
" T
| |, Good Good
T B N PORORRE SR R
Present Spatial Distribution of Chl-a Present Spatial Distribution of T-N
= Bad
» -
" -+ Good
TSN T S A A T S e S wR 0, swmiw’:
CCOSopt.tov. fdo k)
Present Spatial Distribution of COD Present Spatial Distribution of T-P
Fig. 1: Lake Simulation Study Result

This condition of Phewa Lake can also be compared with other major Lakes of Japan and China.
The comparison indicates that the status of total phosphorus (TP) and total nitrogen (TN), which are
the key nutrients for eutrophication are above danger level inviting algal bloom in Phewa Lake (see
Fig. 2).

vk (Categen (G atogusy 1
s 0023 0.05
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+
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o] o . : mErrotiers
[ €1 — (R GR AT N a i
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]

:

0.t £ . : N :
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NI .
J: Japan * Sept-Nov 2001 (average of 4 readings)

Fig. 2: Pollution Status of Phewa Lake {Comparision of Some Major Lakes of Nepal, Japan
and China)
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The above Fig. 2 shows that based on TP and TN value, the Phewa Lake has crossed the
dangerous level of pollution and is almost at similar poliution load status of the Biwa Lake of Japan,
‘The situation is predicted to be worsening in near future as the recently constructed storm-water
drain under Pokhara Environment Improvement Project will bring more concentrated amount of
pollution load in the Lake as the people have already connected their wastewater outlet in the storm-
water drain, There is also rapidly. increasing population which will increase amount of wastewater.
. Thls needs mltlgation measures as emergency mterventlon

Pokhara particularly the Lakeside area of Phewa Lake is attracting large numbers of tourist, and it i is
estlmated that 16% of total income of Pokhara is contributed by tourism sector. In such sutuatlon if
the Phewa Lake continues to be polluted and fllled up by sediment at present rate, thus resuitmg in
ft's d:mrmshed recreational d@nd aesthetic value the tourisim mdustry wiil sharply decline and will

have direct negatlve tmpact on local as well as national economy and livelihood of people of
Pokhara. ,

In the above aspect the necessﬁy of enwronmental conservatlon of Phewa Lake has been reallzed
This includes immediate need for restnctlng further pollutton of Lake water, minimizing sedimentation
of the Lake, generatlng awareness among the people for it's conservation, and establishing
' mechanlsm and resources for carrying out routine devetopmental activities that contributes towards
the conservatlon of the Lake. - :

Considering all these, His Majesty's Government of Nepal (HMGN) requested Government of Japan

- (GOJ) to assist through Grant Aid in environmental canservation of the Phewa Lake. Such request to
GO was made based on the fact that GOJ has been a leading donor country which has continually
and |mmensely contributed i in the development endeavors of Nepal

The GOJ advised HMGN to address the enwronmental conservatlon of the Lake through an
lntegrated study, where both tecnmcal intervention and educating people on sustalnable
enwronmental deveIOpment should be |nterl|nked

-~ Subsequently, an understandtng was reached between the HMGN and GOJ and as a result of thls
the arrangement for implementing this Study was signed between Ministry of Population and
' Envuronment (MOPE) and Japan International Cooperatlon Agency (JICA) on July 13, 2001.

2. Objectlves of the Study

The main objectlves of the proposed Study is to formulate’ mtegrated plan for the environmental
conservation of Phewa Lake, that will also contribute towards increasing the quality of life of poor
people of its watershed area. To achieve these objectwes the Study will primarily focus on:

. »  water qualtty management plan including sewage treatment plan for checking water quality
deterioration of the Lake by restricting inflow of polluted water from both point and nonpoint
sources .

» enwronmental educahon program for enhancing awareness of the urban and rural commun:ttes
re5|d|ng within the watershed area of the Lake
The Study aiso aims fo formulate:

» watershed management plan to conserve the Phewa Lake watershed area and control rapid
sedlmentahon of the Lake;

a ecosystem conservatlon plan of the Lake and its watershed area;

monltoring system plan (inciuding water quality, hydrological monitoring and soil erosion
monitoring plan};

@ SILT ) Page- 5
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* Institutional plan to'asslst in establishing a Lake focused umbrella organization for undertaking
~ and coordinating all the actlvities related with the environmental conservation of the Lake, and
interlinking urban and rural partnership for optimized utilization of Lake resources; and

= financial resource mobilization from increasad tourism sector by developmg Phewa Lake area as

beautiful scenic place, which wnll assist in sustainable development of both trban and rural
areas. :

Accordingly, the main 1 aim of the Study is threefoid:

1. Study the feasibility of different alternatives for Treatment of the Polluted Water of the Lake
- and its sources.

2. Formulate an Envnronmental Educatlon and Communlty Empowerment Program that will
generate awareness among the urban and rural population residing at the Lake watershed area,
and mobilize them for a collective endeavor for environmental conservation of the Lake.

3. Establish a Phewa Lake Enwronment Conservatlon Commlttee and a 'Phewa Lake
Conservation Fund; which will reoycle the income generated from commercial use of Phewa

Lake to the development of its urban and rural watershed areas, the ultimate result of which will
contribute to its effective environmental conservation.

-3. ' Study Area

The valley of Pokhara is located at 125 km west from Kathmandu and at 28" 10'N to 28° 16' N

Latitude and 83° 58 30"Eto 80° 02' 30" E Longitude. It i is Well connected with all season motorable

hlghway and air routes, with more than half dozen ﬂlghts daily from Kathmandu. Phewa Lake lies

about one kilometer southwest of Pokhara valley, at an elevatton of about 793 amsl. The Location
Map of the Study Area is given ln FIQ 3 in the following page

4, Necess:ty of an Integrated Master Plan

‘The present envuronmental condition of the Lake is in poor state, and is continually degrading. If
oountermeasures are not taken immediately, then in future

water quallty of the Lake will severely deteriorate to an ireversible state, causing foul smell fecal

bacterial contamlnat;on outbreak of water borne diseases and eutrophication and algal bloom in
the Lake. '

= | ake will be completely ﬁl!ed-up by sediment in next 190 years,
» ecosystemn and Lake biodiversity will be completely destroyed, and

* the Lake will soon become a ‘Dead Lake’ with it's recreational and aesthetic value diminished.

Such deterioration in the water quality, size and ecosystem of the Lake will cause following:
. Decllne in aesthenc beauty of the Lake

»  l.ake water quallty become unfit for bathmg, swmmmg, water sports
) Foul odor discourage peopleltounst to visit the Lake
« Increase in rate of mortallty of fishes and other aquatic animals

Decline in income and employment from tourism and ﬁshery development related aouwty
dependent on Lake

Decline in ecosystem heaith of the Lake and somo—cultural 'development of the area
= Urban decay at Lakeside area will |n|tlate with decline in tourism industry

d. siLt
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A flow chart on Cause, Effect and Countermeasures is presented In Fig. 4. In the above condition of
emergency status, an integrated Master Plan is needed, which will address all the necessary
countermeasures to check any further deterioration of the Lake water quality and revive it back to its
pristine conditten. Such Master Plan needs to be of multi pronged and integrated nature to address
“each causaes at its root, thus finally attaining the environmental conservation of the Lake in its totality,
A diagram showing projected Environmental Problems, Recommended Countermeasures,
Framework of Master Plan and Components of Master Plan is also presented in Fig. 5.

The objectives of the Master Plan are to:

= save the Phewa Lake thfoﬂgh fmplementation of integrated strategy, which will assist to reverse
the present trend of deterioration of the Lake water quahty and it's eed|mentat1en and revive the
ecosystem of the Lake,

»  improve enwronmentaE condition of the Lake as well as its entire watershed area;

= urban-rural linkage for attaining collective effort for sustainable environmental conservatlon and
lengthening life of the Phewa Lake, and in the process share benefit generated from the Lake
capital for improving the quality of life of the people of both the areas; :

- establish l-ake focused ‘beneficiaries- part;cxpated and legalty supported Jnstntunon w:th sufﬂcuent
authority, as well as establish Phewa Lake Conservation Fund for generatmg resources for
" undertaking devetopmental actwmes at the rural and urban watershed area of the Lake; and

* launch environmental educatmn and community empowerment and capability improvement
- program for generating awareness and commitment for environmental conservation of the Lake.

5. Natlonal Envuronmental P!annmg

The Local -Self Governance Act, 1999 entitles DDC, Municipality and VDCs to undertake
conservation and sustamabte utilization of water bodies lying within its territory. Aquatic -Lives
Protection Act, 1999 provides legal protection of aquatic animals and their habitat. It bans application
of harmful fishing gear. National Park and Wildlife Conservation Act, 1962 amendment, 1992 has
provision of benefit sharing for community development. The Environment Protection Act and
Regulation, 1997 categories lake/wetland habitat under environmentally sensitive area. '

The Natlonat Conservation Strategy of Nepal, 1994 and Nepal Environmental Policy and Actlon
Plan, 1994 has emphasized for generatlng public environmental awareness as a cost effective and
long-term sustainable means for environmental education. The Charter of Pokhara Sub-metropolitan
City {(PSMC} deals on public responmblhties in general about the environmental conservation
~ activity. PSMC has also adopted Solid Waste and Sanitation By-laws, 1999.

All these national level Acts, Regulations, By—taws,' Plans and Program provide legal basis for the
environmental conservation of Phewa Lake.

6. Scope of the Study

The scope of Study ineludes'the preparation of following Integrated 'pians to achieve the above-
mentioned objectives:

1. Phewa Lake Water Quality Management Flan
2. Sewage Treatment Plan including Purification System
3. Environmental Education Plan and Community Awareness and Empowerment Program

& SILT Page- 8
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Fig. 5. Cause, Resu.lt and Countermeasures for Integrated Environmental Conservation of Phewa Lake
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4, OrganizationalfInstitutional Strengthening Plan to establish a Lake focused umbrella organization
to undertake and coordinate lake conservation related activities. Study on plan for
establishment of a Phewa Lake Conservahon Center and Phewa Lake Environment
Conservatlon Fund

Watershed Management Plan
Ecosystem Conservation Plan of Lake Area
Monitoring Plan -
* Tourism Development Plan
Solid Waste Management Plan

7. Need of People

A publlc hearmg, as a part of the Study for Environmental Conservatlon of Phewa Lake was
' organlzed on December 25, 2001 in Pokhara

The pubhc heering was pamolpated by the Chairman Kaski DDC Mayor. PSMC Member Nepal

" Tourism Board; Chalrman of the surroundmg VDCs; President, HAN Pokhara Chapter;

President, Pokhara Hoteliers Association; Chief, Tour:sm Office Pokhara/ HMGN; District
Forest Office, HMGN; Soil Conservation Off‘ce, HMGN; Chief and Engineer, Pokhara Valley
Town Development Commlttee, Pokhara; and representation from Private Sector, NGOs and.
.CBOS like Mothers Group, Boater Assoclatlon Flshermen ASSOClatIOI‘! and others.

It was strongly recommended dunng the PUbllG Hearing (refer Table 3) that the sludy should focus
on long- term proposal and should be wnp[emented at the earllest

Table 31 List of lssues and Suggest:on Made Durmg Pubhc Hearmg, Dec 25 2001

S.N

Issues . ‘ .. . ... . - Comments/Suggestion
Water Quality Managemen! and | » Every one is cancermed on quality of Lake water
Sewage Treatment = Water hyacinth is decreasing aesthetic beauty of Lake

- Lake water stinks and also develop skin rashes when touched.

* Urban area through Phirke Khola, Seti Canal and laundry washing
pollute the Lake. The storm-waler drain constructed recently will further
aggravate the siluation as people have connected wastewater into the

" drain ;
= Based on the mteraclson diversion of Phlrke and other urban drains
_beyond the Lake is the most desirable and best alternate, although it
does not coincide with the type of request of HMGN to GOJ for Grant Aid

Watershed - Management and | » ° Sedimentation of the Lake is the biggest problem which has significantly
Environmental Education decreased its size and volume

. Watershed management and environmental educatlon is necessary and
people are eager to participate

*  River training of Harpan Khola is recommended

Tourism Development * The issues of negative impact on tourism due lo the environmentat
degradation of the Lake is a concem for ail

» . Tourism should also be developed in the rural area as eco/village fourism
= Road to the rural area needs upgrading

= Aftempt to lengthen the stay of tourist is necessary through improved
" infrastructure facifities

Organisation/Instilution * An authorized and accountable committee for the conservation of the
: * Lakeis a must

= This committee should be well represented by beneficiaries rather than
- only HMGN agencies

*  Member Secretary from HMGN is a good idea

@ st : Page- 11
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Phewa Lake Conservation Fund T+ Such stable fund is necessary

»  Most of the participants agreed and recornmended to levy conservation
fees from the tourists as sustainable source for the Fund

»  Some prominent hotaliers expressed support if some tax for conservation
of the Lake is also levied on local hotels, restaurants and business.

8. Basic Polucy for Preparatlon of the Master Plan

The basuc pohcy for preparation of Master Plan are:

. Establishment and Strengthemng Rural — Urban Partnership

Sustainable enwronmental conservation of Phewa Lake is possible only through a rural — urban

_ 'partnershlp in which also the economic benefit generated from Lake is judiciously shared between
them for undertaking devetopmental activities in these areas A conceptual model for this in the form

of ‘Happy Cycle' is presented in Fig. 6. :

. Integrated Envnronmental Conservatlon through Integrated Approach

‘The objeotwe of the Master P|an is to be attamed through implementation of several Jdentlt" ed
integrated and compllmentary activities, which can be broadly grouped in to various components
under a single Master Plan, The conceptual framework for integrated environmental conservation of
the Lake is presented in Fig. 7.

The ﬂgure shows that the water quality and sedlment management of Phewa Lake as its core of the
issues to be addressed. Environmental education and community empowerment should be the
assisting activity for sustaanab!e use of the Intervention an water quality and watershed
'management All these will directly contnbute for Lake ecosystem management and conservation of
Lake bfodrvers;ty A Lake focused and legally supponted institutional setup with financial source can
successfuily coordinate, |mptement and monitor the oonservatton activities. These should be under
the framework of Happy Cycle. All the data, information on Phewa Lake should be documented and
dtssemlnated by Phewa Lake Conservation Center,

* Institutional Setup for Collective Effort

The pollcy for developmg Master Plan mcludes establishment of a Lake focused, autonomous and
- legally supported institution” with suffi cient authorrty. which is fepresented by ail the levels of
beneficiaries and stakeholders. A fund also needs to be set-up with sustamed source of income, one
of which may be charging consewa’non fee to the tourists,

. Comblnatlon of Hardware and Software Components

The hardware component mctudes techn:cal mtervent:on to attain certain target level, whereas
software component relates with human sentiments, awareness and capability. The following Fig. 8
: represents this basic concept within the basic policy adopted by this Study. The implementation
program for enwronmentat oonservatlon of Phewa Lake is a vehicle, which has hardware and
software components as its two wheels, and successful énvironmental conservation of Phewa Lake
as its integral body. An autonomous and lake focused institutional setup is its driver, which will drive
the vehicle towards its goal. The fund raised from utihzmg econeomic value of the Lake will be its fuel.
The benefit ripped from the Lake will be resource of the fund, which will be shared by urban and
rural watershed areas of the Lake for their developmental activities. The final output of these will be
- contribution for sustainable enwronmenta! conservation of the Phewa Lake.

@ st _ ' ' Page- 12
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Fig. 8: Graphlcal Presentatlon of Basic Concept Wlthm Basic Policy of the Master Plan

9. Components of the Master Plan

The Master Plan has been conceptualized by the Study with following nine numbers of Hardware

and Software components, as presented in Fig. 9.

SOFTWARE COMPONENT

" HARDWARE COMPONENT

1. Watei' Quality Managem_ent Plan
2. Sewage Trea_tment Plan

3. Watershed Management Plan

4 Eéosystem Conservation Plan
5. Bolid Waste Management Plan
6. Tourism Develbpment Pian

" MASTERPLAN

7. Environmental Education and Co'ﬁ\'munity
Empowerment and Capacity Building Plan

8. Organizational and |nstitutional Plan

9. Momtonng Ptan

Fig. 9: Proposed Master Plan and its Components

The program and projecis (strategic actions) to be undertaken in each of the components are

presented in following Table 4.

Table 4: Components of the Master Pian

Components

Programs

P rojéct

Water Quality »
Management Plan

Establishment of conservation targets, water

quality standards, allowable inflow load, target

reduction load etc.

= Principles for the distribution of the target
reduction load (selection of important areas and
generation sources)

= Selection and evaluation of load reduction

measures

=  Applicable scale of load reduction measures

1« Load reduction plan based on
simulation study finding
= Check entry of pollution load

from point sources by
construction of  sewage
treatment system

* Check enlty of nonpoint

pollution load by construction

of buffer strip around the Lake
= Construction of faundry

platformn along Lakeshore

Sewage Treatment Plan | =

Domestic and commercial (hotel, restaurants efc) | -

waste water and sewage treatment plan

Diversion sewerage system

Watershed Management
Plan

Important areas for the implementation of the soil
tunoff prevention measures

Measures for environmental conservation
oriented agricuiture

Selection and evaluation of 501I runoff prevention
measures

= Sustainable agricutture promotion
program

= Agro forestry and reforestation

= Silvi pasture

=\Water source protection

(€, siT
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Institutional Plan

Plan
= Revitalize or establish institutiona[ setup that is
focused on Phewa Lake environmental conservation

= Environmental information collection, management
and uhhzatfon system

S, Componants . Programs Projact
N_ . L .
«Watershed erosion and
sedimentation reduction program
Landslide treatment
» Lakashore buffer belt plantation
* Stream bank erosion treatment
*Road Improvement (drainage
siope slabilization)
S : : *Dredging '
4 | Ecosystem « Measures for conservation of wellands = Eco land use planning and buffer
' Conservation Plan ' zohe in Lakeshore
« Biodiversity protection and
conservation of threatened
species
o : : : = Protection of wetland ecosystem
5 Solid Waste . Basrc policy for domestic solid waste management = Solid waste management -
Management Plan pian in urban areas . *» Reduce-Recycle-Reuse
« Domestic solid waste management plan ( basrc ' « Environmental education and
_ _ . concept) for rural watershed areas . community mobilization
6 Monitoring Plan « Specifications for Lake water quality monitoring = Lake water quality manitoring
E * Specification for hydrological monitoring »Hydrological monitoring of
* Measures for watershed momtormg inflowing slreams
- = Watershed monitoring
7 | Tourism Development = Policies for tourlsm development = Promenade along lakeshore
Plan ' : *Monitoring building By-laws
=Phewa festival
= [ akeside community road
: : : : «Village tourlsrn
8 Environmental » Methods for lmplementauon of enwronmental
‘Education and education program -
Community » Capacity building method (o create human
Empowerment and resources that can contribute to the effective
Capacity Building Plan - | management of environment : o
9 | Organizational and - Institutional system for lmplementatlon of Master * Establish Phewa Lake

Environment Conservation
Commitiee

= Establish Phewa Lake
Environment '
Conservation Fund

- Establish Phewa Lake

" Conservation Center

10.

Prlorltlzatlon of Components of Master Plan

The fottowmg Tabte 5 presents the rnterretatlon of various components under the proposed Master
Plan in matrix format. The table atso presents pnonty components of the Master Plan that needs to
be lmp!emented immediately as a short- term emergency measure, which will give maximum effect
within short period of time and can also produce long-term sustainable tmpact for conservation of the
Lake. Itis predicted by the Study that in the absence of quack implementation of such components,
the Lake will experience most threatening and devastating environmental degradauon as it is
undergotng at present and wili further detenorate in future

A st
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Table &: Ratlng of Selected Projects for Prlorltlzatlon

Components

Hardware . _ Software - l
Parameters Sewage Water | Ecosystam Sqlfd : Tourism Env. Inst. Monitoring ;
L Treatment | - shed Waste Edu | Setup
| Environmental . . :
Supporl Better Water 10 8 6 6 4 8 8 ) i
Quality - ) ' - j
Conserve Threatened 8 'y 10 6 4 8 | 6 8 ‘\
Bio-Diversity/Habitat : |
Reduce 8 ] § 8 6 8 8 8 l
Environmental : . o
| Poliution - !
Ensure Long Term 8 8 8 B 6 10 8 8 l
Sustainability s ' : I
Techuical : : I
Cost Effective 5 2 2 3 4 5 4 3 {
Easy O&M 5 3 2 . 3 3 4 . 4 3
Technical Suitability “ 5 4 4 4 4 5 4 4
Ecosystem Support "5 4 5 4 4 5 4 4
Economic ] : ) . i
. Econamic Return 4 4 3 3 4 4 3 3
More Targeted to 4 "4 3 3 4 5 4 3 ]
Poorer People : ) i
Degree : of 4 4 5 3 4 3 3 3 :
Contribution ~ - For ‘ : . _ ;
Increasing Number Of _
Tourist ~ "~ _ :
Suitability of O&M -4 4 3 3 3 4 5 -3 ;
Social . - L L - !
Numiber of Beneﬂmary 5 5 4 4 5 5 "5 3
Degree of Request By 5 4 .4 .3 4 5 5 3
Stakeholders Do : ‘ :
Easy - to 4 4 3 3 3 3 4 3
Implement/Low
Resistance . . . .
Sacial - Need 5 -5 3 4 4 5 {» 5 _
/Emergency S : 3
Total a3 76 ™ 86 69 a7 78 70
Ranking 1- 4 5 8 7 2 "3 6
| Priority H M- M M M “H M M

Criteria of Ratlng 1: Poor {<20%) 2:Far {21 40%) 3=Moderate (41-60%), 4=CGood {61-80%),
5=Excellent (>80%) Maximum Mark 100 -

Level of Prlor;ty H:gh Pr:onty (H) Excellent Level Moderate Priority (M) ‘Moderate to Good Ievel

Ranklng for pnormzat|on of projects mdlcated out of 8 selected plans, 2 numbers of plan belong to
“high pricrity and 6 numbers belong to moderate priority. The first category plan includes Sewege
Treatment Plan in the first place followed by Enwronmental Education Plan; both scoring in the
' excellent range (80- 100%) and. venﬁed as topmost pnonty pro;ects (Table 3). Componentwise, the
farmer and latter belong to hardware and software components respectlvely The [nstitutional
Strengthening Plan stood at first place in the second category and among the top 3 plan. The
other 2 plans among top 5 plans included Watershed Management Plan and Ecosystem
Conservation Plan. This was followed by Momtonng Plan, Tourism Development Plan and Solid
Waste Management Plan successively. The Water Quality Management Plan has been excluded

for rating as its major objective of reslora_tion of water quality is met by sewage treatment plan and -

meonitoring.
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It Is in this context; two of the components, namely Sewage Treatment Plan oriented for better
water quality management and Community Empowerment Program have been studied in detail at
Feasibility Level. They are also justified as they represent hardware and software components, The
former will address short-term goal and the other the long-term goal. Their combination wilt be very
effective. Other components are studred at Master Plan level. However, in each of the plan
components the prrortti:fed activilies are also |dent|f ed and presented as Actron Plan.

11. HMGN Reguested Grant Aid from GOJ
111 Objective

The Objective of HMGN requesled Grant Aid is to:

. restrlct pollutlon load in Phewa Lake from urban and rural areas

= conserve Phewa Lake watershed area

" develop and COnseNe the Lake as attractlve scenic spot o

" "enhance llveirhood of Iooal oommunrtles living in Phewa watershed area
. acqurre forelgn ourrency through sustamed tourlsm promotron

*  wise utrlrzat:on of environmental resources of Phewa Lake and its watershed area for.
development of qualrty of life of rural and urban people

To achieve these ob;ectrves the proposed Grant Aid aims to

~»  minimize water qualrty detenoratron by restrrctmg rnﬂow of polluted water and purification through
“technical intervention S . : S :

. _|rnprove water qualrty of the Lake by restnctrng eutrophlcatron of the Lake water

»  conserve water resources for habitants, who lwe at downstream of the Lake '

* supply adequate water for rmgatton and hydropower at downstream of the Lake

*  remove sediment deposrted in the Lake and keep enough Lake water surface area, as well as
marntarn water volurne for rrrrgatlon purpose

11. 2 Scope

To achieve the above mentroned objeotlves and aim, the requested Grant Aid enwsage lmmedrate

technical intervention to protect the water quallty of Lake and its sedimentation through mechanical
means. These include following:

- Prefab Type Small Sewage Treatment Plant to be rnstatted at the drschargtng point of streams
and urban drains into the Lake. it will fift the polluted water, treat it through contact aeration

process and drscharge treated water in the Lake. Three numbers of such plants are provisioned
to be instalied.

- Floating Type Lake Water Punt‘ cation System to be installed on Lake water surface at
- various locations. The energy required for operation of the punﬁer will be generated through

solar power. 25 numbers of such equipment are proposed to be instalfed on Lake surface at an
intervai of 20 m.

- Installation of two numbers of Pump Dredger to remove sediment deposrted at the bottom of the
Lake.

A st
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