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What s happening

~ - Whyitls happening

= Lake Water Quality Deterioration making it

Unfit for Recreational and Aesthetic Use,

»* Discharge of domestic wastewater and sewer
into the Lake through peint sources

= Nutrients / fertilizers from agricultural fields
{nonpoint sources)

Nonpoint source (influenced by precipitation,
runoff during rainy season, eg. Agricuitural
land, forest, urban area)

— Point source (not influenced by precipitation,
discharge all year round eg. Houses, factories and
domestic wastewater etc)

» Seepage and overflow of septage from septic
tanks in to the Lake

= Direct discharge
of toilet wastes
into the Lake by
Lakeshore
residents /
squatters.

»  Runoff carrying
organic poliution
load and solid
wastes info the
Lake

= Laundry washing
by hofels and
residents (100
kg of scap per
day goes into Lake water)

= Pollution from freely wallowing buffaloes and

pigs at Lakeshore
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* Whatls happening

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

80% volume of Lake will be silted up in next 190
years (Sthapit et.al., 1998)
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Landslide,
Traditional
Terrace

Agriculture

. Baidam-Pame
Road

People activating all sorts of énvironmental
hazards innocently/ without concern.

Sediment
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Wity it Is happanlng

foad
from Harpan,
Andheri,

Sasurke kholas
(rivers) and Set]
Irrigation  Canal
(refer the aerial
photo)
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L.andslide and soil erosion at watershed areas

—~ deforestation for fuel wood, fodder,
encroachment

- improper hill slope terrace cultivation

— over grazing by cattle

inadequately developed infrastructures (eg.
Baidam-Pame road) at Lake vicinity

tack of awareness and environmental

education in the habitants.

Lack of incentive for improving daily habits that
is detrimental to the Lake.

Lack of commitment and leadership

Indifference of the rural people as they do not
gei any benefit from the Lake

Lack of Lake focused integrated
environmental conservation program

Lack of
program

resources to undertake such

Lack of rural — urban linkage for collective
endeavor for environmental conservation of
the Lake.

Lack of an active and Lake focused institution
and susfainable source of resources

The HMGN supported Phewa Lake Area
Conservalion Committee does not have
representation of beneficiaries and is more
government dominated, and is grossly inactive.

Benefits from the Lake do not go to its rurai
watershed area, which are equally responsible
for its conservation.
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© THE RESULT .

Algal Bloom endangering ecosystem of Lake

during rainy season

Proliferation of Water Hyacinth causing polution

during rainy season

Skin disease due to polluted water. Potential for

outbreak of waterborne disease.

Odor nuisance during summer

Eutrophic — Deteriorated water quality Algal bloom,
Proliferation of Waler Hyacinth, Recreahonal and
aestheic value of lake decreased.

/.

quality deteriorating.

Masotrophic ~ Starting of greenish
Water Hyacinth, algae etc, on Lake water. Water

Waler,

Hypertrophic - Frequent algal bloom with surface algal scum,
fish death, waler quality unfit for any use, becomes Dead Lake
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© - Oligotrophic — no algae, water

+= Hyacinth, fit for swimming
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Topo Map 1959 (Survey of India)

Aerial Photograph 1996




ﬂ’_z\H;LrE‘ri’/b’ G 7w ‘J?rﬂ]i”‘émf%ﬁ@ni WA (L BEE By

— 1R ok, TP (]AY ) {2 T-NEREIIiE-s< 7 o U WOV EIRAREE,
LAY RAOHBEWORMENTL Y, TORAR LAV OFHLREELTND, Asian
Development Bank (¥ 417 & % Pokhara Envitonmental Improvements Project (PEIP:7 7%1"
Uk =2 N fep b e ST Kk K 20 MATGEATER 7 = DRI —
LN Z’)id#‘f‘(ﬁufﬁﬁ@ﬂd)\) HEV VSR, 7ki€3h{lﬁﬁ\é BICHERTT B EFREhTVN S, &
LR RO Tkl & B K B o722 TNBEDT, RIRA—E Lt nh s,
L\Amﬁm%ﬁlﬁ%%®ﬁm®FW&ﬁoTWé FDW, %%F%kbfﬁﬁﬁﬁ
@I’—i@ﬁﬁﬁ%zﬂ B Lo TN,

Z5 Lﬁ_»lﬁﬁuGDT’C 7 m‘??r‘ﬂﬂ)?kﬁ"&ﬂﬂ%ﬁb\&&b i’iﬁh%@ﬁ'ﬁiﬁki D?ﬁif]@ﬁﬁ%LGi
ﬁ EWVH T o U?ﬁﬁﬂﬂﬁ ii%@ﬁﬁ'f’im PRA I TR S N B kio“(‘b\é

ZDIW, F S— VB, 2000 4F 6 H i rWateir Environmental Improvement Project of Phewa
Lake: 7 = VBIABRBEREHTE O FTOY = U WMIRERS MG SN %8 L X B2 B
KB ERE U, Vet UC HASBORE., A%ﬁﬁkib ORISR D M, He
ﬂ@tﬁﬁﬁﬁhﬁﬁéhm%ﬁ%kn\awv4-l/hv %/FEEML}/ﬁéﬁ_
LRETHD L, /ﬁ»’\HJl/IBUﬁP\-Eb &L,

% o‘of& 2001 4 7 H 13 Hiz, ﬁrfwzviiu\m%ij%ﬁ‘ (MOPE) L EWE H R QICA) @
_ CD%"‘AE’J;IE*%}E KBTS WMESRE I, JICA }23:_ H A AR (Japanese
Technical Adv1sors) & 3|’ SN—jays 3‘}1/5’ v hE% SILT o Z OiR#E %{fk%ﬁ L,

TP
o (Catenit INIL wicgors 11+
1-:ﬂx/ . ums .03

mAfarsh fahanumaidy

WEoake Konusig o lla {4

X Inii

hoa

1

LA ’
H
o Bt s s e ] g AU BT 1)
0
h Leto d

|

i

B

.. Apovedangeroustevel |

RITANEeaon of sle gk bloom
1 No Fratitceation of ale 841 bace]

. .
neoq 001 gpz M35 - uus vl )

meg L

- Japan M. p2pod *Sept-Nov 2001 {average of 4 readings)

B4—1 7 = DHOBRBEHIARRCGR 3 ov, PEECHEEOTE 2 HVEOKE )



ggm»@mﬁa;ymﬁmﬁﬁmﬁﬂM%ﬁ(@%m%%ﬁ)ﬁ%w%g ' 3]

2. WEHW

Amé@iﬂ%m 7zvmmm&ﬂ®¢?®ﬁmmJ%@7tmk 7 o U OB
BT B RAN A F — 75 U RIRET DT LD, o HIEEROE D, AT
—I;@n'\'k k-ugﬁ-i'ﬁ'\%zéj<o .

kamﬂlT% btm%¢WAu, .
%#M%ﬁﬁﬁﬁﬁ%%kié7ivmwﬂ&%wﬁ
WF% 7n&7A&:an 74 i/ﬂU“%/F

Lkﬁof;ﬁﬁﬁwﬁﬁmwﬂ\&b3ﬁf%5;

719ME%®ka%Té%ﬁ%%*ﬂ%ﬁ&ﬁﬁﬁﬂﬁﬂ%ﬁ 5.
L Eh, T UMORENRG BiET. g
i.7mVM%ﬁ®%$ﬁEk%ﬂﬁE®%k7mvwhiﬁéﬁﬁ?7m&%%LL
BNHORERE - WM w7 T AEERT B, |
7 = WO & TR B TR A, & BT ORI E L. 7 0
%%&%%ﬂ%%&ﬁ%ﬁAkﬁﬁéﬁétw®719ﬁ%f§5%&7mvmﬁ'
| REENET 5.



%
£
=

_%Nw»@ﬁ%§f7 vmwmﬁ%ﬂmﬁﬁ(ﬁﬂm%ﬁﬁ) %W%ﬁ

3

3. MAW«Rﬁ 77/@%%“

ﬁ&@?ivﬁﬁ%ﬁéﬁﬁ%%ﬁ%ﬁ? Lm%%mboojrm o BT B oot 38
U, BRIk O X 57 H%k@ '

7 = T WIOKERE m#*6gﬁ&\MD£b®owkwM%k@é
- 190 AERIT I, 7 = U WAHERRAE I & D 5T hgiprtioc SRR

7 = UWIERRT TN (b L, va)mw/J/wmm%%%mmﬁm$¢é
: 719Méwﬂéﬁﬁﬁﬁﬁﬁb mﬁ&@ﬁ&%kﬂg%fza |

.szmm ﬁﬁﬁmmm%mﬁazgﬁﬁﬁ%/n—ay rtﬁbnoiﬂ@;o&m'

O AWEOT TR, 7 = TWOKEE LR R IED, B0 X RRIBIET DI, b6

’@55%@M%%%ﬁbnﬁAm«x¢ — T UBBE T D, T LT AY - a2
OKEEMEORARFRRIICIR 9 L%, E%% J:Uﬁ@%@ﬁﬁﬁ &%mf#éxoaf
SNPRE N b O ?m%f@% -_;-,- o o
R~ 3 ki, %ﬁ$h5%ﬁ#”ﬁ% ﬂ%\7%§ 7}/®%ﬂ%%rhf%é

72&Hfﬁywﬁ%ﬁ;%®&ﬁbf%5c

ﬁ w&néyjvm@mgHM@WEﬂ&%ﬁMEm%ihét W®§ﬁﬁ%.~
VUﬁéﬁémk&uO%A%@%%%ﬁbi71?%%#&%%&#%&90.
7 = U WL T OWRSAOBTRWET 5, - S
-'%m&ﬁﬂ@Lwh;@ ﬁ%T%EWF&ﬁ%HhLR%I%ﬁ%%&L(7IU 
M®%ﬁ%iﬁ¢ .
%@@Ekkhf 7:7Mbw9%AEA#JHQnéHﬁ%W%@ﬁﬁwﬂﬁw
B LB 5. 3
7= Ul L, +ﬁ&mw%ﬁ¢é ﬁ%%MM@A&mwﬁéﬂ%¢7ak
%k\/:UW%H@%$ﬁﬁ&ﬁﬁ%ﬁwﬁ%$¥ﬁﬁﬂﬁ%¢ﬁmf7IUﬂﬁ
ARERBVT D, $h, A0 L TRERE/TI AsT 4 - TS SAN i
CREOT TS AERRSE. T = USRI TS %&%w%&%%tb
7 = VIOREHRESE B,



- Sanitary facility -17% 1 T o
 Unsanitary Facility -£5% Am“c;yzifmewmge c::;’i:f?e;ﬁ;:; sanfcary Jandfii site | | 105078 ofaundy

Acceptable Standard - 17% - | - inadequate salig

Unacosplable Standard - 77% waste collection

Open Defecatian - 6%

v v
' iincrease in runcff ratio Pgople are itegally Aagricuitural runoff Haphazard Input of phasphorus and other
CAUSE | ————pr - of stormwater connecling sanitary fram: nenpeint source dumpigt of sofid nutrient fom laundny spots
- drainzage system sewags inte waste
stromwater drain buitt )
unger PEIP
]

1 ¥ v
v

Deteriomation in Water Quality due to
In¢rease In Runoff Pollution Load
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PROBLEM

v
PHENOMENCN {Excessive Growth of Water [ Foal Smel Waterbama
Hyacinth mat B Diseases
¥
- Decling In aesthetic value, sgenic - decline in toufistic recreational - Lake data urfit for

value
- Ingrease In fish morelity

- Becline in dissolved oxygen
content .

« Decline in fish population and
causes of ish mortality

- Loss of agsthetic beauty

I- Decline in recreational value of Lake

|

beauty swimming/recreational

increases medical expernditure

(2

v

1. Adverse impact in tourism industry Sy reduction of tourist
2. Adwrsa Impact in fishery production
3. Adverse Impact in public health

RELAUCTION OF POLLUTION LOAD . I

I

L 2

[ CUMMULATIVE IMPACT ]

| COUNTERMERSURE | > {

Solid Waste Riperian Buffer
Maragement Zone
’ Controlled use of
Fertilizer

IFuﬁﬁ:alion System } !Diversion Canal }
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Cooperation
e Rufﬁ'lﬂrea.'. i L 8 vl _Urﬁan Area .
Exchange
llmprovement in Quahty of > lmprovement in Quahty of Life
“ Ufein RuralArea . < e Jn Urban Area :

[N

- Improvement of Rural lnfrastructure )
- -. ASS!S( f()l‘ Impl’ovement Of lncome Generahon N [mprove of Urban Infrastruc{u[-e ) T
" - V,__SCJentlfc Terl‘ace Agriculture LR e - ASSISt for |mprovement ‘of income Generaﬂon
- ‘Minimize' Use of Ghemical Fertilizer - -~ " Improve of Environmental Education
S= “Community. Empowerment T
=" Control of Soil Erosion . FRRRTE S ' ¢
- Increase of Reforestatlon
: T T Ot I Increase ofgarbages collectlon rate and
+ - .-Service Charge: © . ._
o T e "—SeWerage sysiem and Serwce Charge B
_~ Improvement of environmental awareness - -Improvement of Enwronmental Awareness
~ Reduce of sedlmentatlon in the Lake ERRI Reduce of pollittion load flowing into the Lake

. Reduce Nulnent Fiow in the Lake i

crease of Returnied Fund -

l

Sustam Lake's L1feiPreserve Clean
: Lake Water RPN :

- ‘Conservation of Lake's
. Aesthefic Value -

Increase of Tourist Number

Increase of Environmental Fund
(Conserva’non tax from the tourists) -
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Cnvironmenl Education Pragramme
- Comemunily Fmpowerment Programme
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Cuenservation «9}“0
Cunter

E -- Water Purificalion Syslem Component
£1 - Sewage Trealment System / Lake Water Purification
E System Component
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o PEOPLES PARTICIPATION Fog

eﬁ\& mergency Need

[.ake Water Lake
Quality
) Watershed
Management
Management

IIRE A v Bt B4 o e L . )

u  QOrganizational/lnstitutional Plan Component
- Phewa Lake Environmental Conscrvation

Commillee
- Phewa take Conservation Fund
»  Tourdsm Development Plan Component

Feosystem
Conservation Plan
Component

Solid Waste
Management Plan
component

G@\on and Co

SRA S s

i

- Monitoring System Component

Watershed Conservation Plan Compenent
- Suslainable Agriculture Promation Programme

- Watershed Erosion and Sedimentation Reduction Programme
- Trap and Remove Sediment before entering in the Lake

A HJJ(I)H\L l’fj'il {\ B Imit

- 16 -



FoS=VERD TG 7= WIRE ORI COAAPRIERNA)_ Sl )

8, wARY 7T L OWREE

ARAE T, B—7 WRT LD, vRI TGV BA= R 2T ol b &Y T
b7 =7« 2R3 b D OHEA TR E Db O L TR LT,

HARDWARECOMPONENT R R I SOFTWARE COMPONENT
1WalerQua!Ity Managemeanlan ' R IR
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5, Solid Waste Management Plan §
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1) T

*  Docimentation and dissemination of information
= Mobilizalion of NGOs, CBOs, individuals as well as HMGN
agencies for the Lake Conservation

F—2 VA%’“‘7°9/®TT}—?Ii“§" > ﬁi'l‘tﬂ&?"u*/“x&l\
SN. | - Components ’ Programs : Project
1 Water Quality . * Estabhshmenl of water quality standards allowable inflow | = This comprises ali the project
Management Plan load, target reduction load identified under serial no 2-9
S » - Principles for the distribution of the target reduction load o
(selection of important aréas and generation sources)
v Selection and ¢valuation of load reduction measures
: . o .| »  Applicabte stale of load reduction measures . :

2. Sewage TreatmentPlan = | = . Domestic and commercial {hotel, restaurants etc) wasle = - {dentificaion of best alternative
B ' water and sewage treatment plan option for sewage treatment system and
A - | = Lake water purification plan design

3 Watershed Management = Suslainable agricullure development program - - = - Suslainable Agncullure promotion

Plan - | =~ Watershed erosion and sedimentation reduction program program ' '
o : - o : — On fam conservation
_— Terrace improvement
- Stall feeding
~ Reforeslation
=~ Watershed erosionand -
sedimentaion reduction progeam
— Landslide Treatment
~ Lakeshore Rlperlan Buﬁer Belt
. Plantation
~ Checkdams - :
= Dredgding / Sediment removal
: : . : Sl S = Road improvement
4 Ecosystem Conservation | = Measures for conservation of wetlands = Lake shore wise use project
Plan . - .. = - Measures for conservation of biodiversity : »  Biodiversity protection
: ) = Measures for bringing back the Lakein its pristine condiion | = = Fishconservation
SR . B = Proteci welland ecosystem
5 Solid Wasle Management | » Domeshc sohd waste management p!an in orban areas w:lh = Solid waste collection and transfer
1 " o service charge o : system (SWM) '
= Domestic solid wasle management pian for rural watershed | = Environmental education and
areas .- communily mobilization
R : = Reduce-Recycle-Reuse T :
] Monitoring Plan : = - Specifications for  Lake water monitoring = Lake waler quality monitoring
' = Specification for hydrological monitoring = Hydrological monitoring of
= Target levet for watershed prote'c!ion inflowing sireams
S . »  Watershed monitoring
7 Tourism Development L Pollcaes los tourism developmenl |nc|udmg In mfai area for » . Develop Promenade along
Plan ' ) villags tourism : Lakeshore buffer strip
= Programs for tourism deve[opment »  Upgrade Phewa Lake community
road
»  Implement building by-laws
»  Organize Phewa Festivals 1 Seminar
{ cultural exchange
e R S = . Promote Village/ Eco-tourism
8 Environmental Educafion, | «  Davelop and implement environmental education program »  Environmental Education Program
and Community . * . Develop capacity building methods lo create human (EEP) . _
Empowerment  and resources that can contribute to the effective management of »«  Community Empowerment
Capacity Building Plan environment and community empowerment = Income generation
; : : = Health and hygiene
. . T o : : *  women empowerment

9 Organizational and " instltuhonal system for tmplemenlahon of Master Plan = Establishment of Phewa Lake

Institutional Plan *  Fund for generaling resources Environment Conservation Commitlee

Establishment of Phewa Lake

Conservation Fund
Esiablishment of Phewa Lake

Conservation Center
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KA ARD T > 7 o D WIRERA IS (OB s

B
#—3 B0 ey MO DT 7 [
Componeents - - Hardware : : Software
" Parameters Sewerage | Water- | Ecos- | Solldwaste | Tourism | Env. | Inst. | Monitoring

S shed | ystem Edu | Setup :
Environmental R e S o '
Support  Betier Water 10 8 . 6 S 4 -8 8 8
Quality ' R : ' :
Conserve.  Threatened 8 8 10 6 . 4 8 6 8
‘Bio-Diversity/Habitat - ‘ ) i
Reduce Environmental | . 8 . & 6 | 8 6 8 6 8
Pollution : S o N o
Ensure . Long - . Tern 8 8 | 8 6 - 6 10 8 8
Sustainabitity ' L ' :
Technical - o
Cosl Effective 5 ¢ 2 2 -3 4 5 4 3
Easy O8M 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 : '
Economic Return - 4 4 3 3 C4. 4 3 3
More Targeted to Poorer 4 4 13 3 4 5 4 3
People - - . s o ) - _
Degree of Contribution 4 4 15 3 4 -1 3 3 3
For Increasing Number ’ - ‘ s : :
Of Tourist - : . :
Suitabilityof O&M - - | 4 .| 4] 3 3 3 .1 4 5 3
Social B : ' S s - -
Number of Beneficiary -5 5 4 4 5 5 5 3
Degree of Reques! By 5 4 4 - -3 4 5 5 3
Stakeholders - ] ) o e
Easy to lmplementiLow 4 -4 3 3 3 3. 4 3
Resistance ) : : :
Social Need (Emergency 5 5 3 4 4 5 - 5 _
Total 93 | 78 7 66 69 7 | | 10
Ranking = . 1 4 - 5 B 7 | 2 .3 B
Priority - H M M M M H M M

Criteria of Ratmg 1: Poor (<20%) 2:Fair (21-40%), 3 3=Moderate (41-60%), 4=Good {61 80%) S=Excellent
(>80%) Vlammum Mark: 100 '

Level of Prierity: High Priority (5): Excellent chcl Moderate Prmrlty (M) Moderate to Good level
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SN Operation Removal Ratio (%) :
System Type System ™ I oo | s8] T | oo Advantage Disadvantage

A, HMGN Requested Gr | 3 _

1 gmlﬁlmb;:if;t: 40 75 = Removal rafio.of daily wastewater is fair except O/M cost is fair
type of | Oxidation runoff load from rain water ' Repair and Maintenance cannot be done by locel
Sgwage System. Works = . Assembling of treatment plant is easy skill
Treatment on River Water = Can start working within 2 year r;;gcziﬁt grf;rzzgﬁ)r’;; short {< 10 years), and
Plant x’th BOD =20 Removal of pollufion load is  influenced by

g rainwater :

Mechanical frouble of plant will cause complete
failure of overall project, and Phewa Lake back fo
its polluted condition

Land acquisition is necessary, and difficult

Past performance of such plants is not much
known in developing countries

Contact 75 er | 15-20 Sl do
Aeration :

System. Used S e

for  Urban

Drainage

Wastewater s

with -

BOD>20mg et o
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SN

Removal Ratio (%)

oxygen

Operation
System Type System 800 | COD | 88 | TN | TP Advantage
2 |25 nos. of | Floating Type 40 = No space is required for installation of the | =  The period of durability is short (<10 years), and
Lake  Waler | Lake  Water equipment (Except for the space of the control replacement is not assured
Purification Purification anel) ' »  Life of Sofar battery is only 5 years
System System. P . »  Removal of pollution load is possible only in small
= Low maintenance and management cost, Low | . : _
- Raw water ) ) ™ area { 20 m diameter only).
down flows running cost by employing compact type high | «  Mechanical trouble of plant will cause complete
into the performance submerged pump and blower. failure of overall profect, and Phewa Lake back to
cartridge from = No sludge treatment, No removing of | tspolited condition ‘ _
the upper side sludge to outside the system No sludge = Past performanc_e of such plants are not known in
of the charcoal developing couniries.
ourifer treatment cost
Purfication = Fully automatic operation.” Attached with an
and automatic back washing function that requires
decomposition no routine operation.
take place by “|= High performance coal punﬁcat:on _
food chain » Excellent purifying performance with the use -~
- The treated of filter material made of charcoal. Treaued water utlet * Charcoal cariridge
wateris = Timber for thinning is the original source of | raw waeriniow Blower
collected in the charcoal ¢ infloy
collection tube ’ '
- Treated _
wa;zr | Control Unit Solar Panel
discharged
into the lake in
a horizontal o
flow by the e
submerged
pump.
- A diffuser
aftached to the
| side supplies
the dissoived
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SN Operation Removal Ratio (%) .
System Type System 00 oo | ss ™ - Advaniage Disadvantage
3 Pump Dredger »  Removes sediment from the Lake = O/M costis very expensive
' «  Sediment can be used as fertilizer »  Spare parfs have monopolistic price and very
o expensive
»  Removal efficiency can not be measured, and is
fimited
= " Sediments dredged may need to be camfed by
| trucks for final disposal
*  Past experience in Nepal is not encouragmg
"B Other Alternative
1. | Gravity System | Trunk Sewer /| 00 { 100 | 100 | 900 | 100 | &  Removal ratio of daily wastewater is 100% excepta | *  Consiruction cost s fair
Tunnei : part of runoff load from rain water =  Construction period is longer {min 2 years)
{Length:5,088m = Removal of poilution load influenced by rainwater is { » - Land acquisition is necessary in some lccations
Diameter:1,00 fairly possible. s Traffic has to be diverted fom by-pass roads
m) + Cascade »  OM costis relatively cheap . (available)
fype  Aeration = little requirement of maintenance, which is easy
geazmen; . = The period of durability of the system is long (more
di:(?hargin; Ozﬁ than 25 years)
= System has minimum trouble as no mechantca]
the Phusre
khala. devices are installed
= Lland acquisition is not hecessary in most of the
places because sewer line will be below existing
roads
= Past performance of such system are enoouragmg
in developing countries fike Nepal
= Local skill availabie in the country
= |arge zmount of benefit of construction cost goes to
local people and local construction material industry
»  Tunnel construction will assist in this essential area of
: ~ technology transfer in hilly country like Nepal.
Modified Trunk Sewer + | 100 | 160 | 100 | 100 100 | = Lifing pump assist in. elevating the sewage and | »  Consiuction cost is expensive
Gravity System | Lifting Pump + maintain gravity flow, and thus expensive option of | «  Consfruction duration is long {min 2 years}
Cascade type turnel construction is not needed = Land acquisition is necessary for some iccations.
Aeration «  Removal ratio of daily wastewater is 100% except a |« Past performance of such mechanical pumps are.
Treatment part of runoff load from rain water riot very encouraging In developing countries.
Plant  before =« Removal of poliution load influenced by ralnwater is | = Construction work requires special attenfion
discharging in fairly possible. s The period of durability is short for pump (10
the Phusre »  The period of durabiflity of the system is long {more years)




Operation Removal Ratio (%)

_9Z_

N ! -
| System Type System 505 | coo % G Advantage | Disagvantage |
|25 nos, of | Floating Type {40 | . |* No space is required for instalfation of the | »  The period of durability is short (<10 years), and |
Lake — Water | Lake  Water | equipment (Except for the space of the control replacement is not assured
Purification Purification | panel) = Life of Solar battery is only 5 years
System System. | , R =  Removal of pollution joad is possible only in small
- Raw water e | ow ‘mamtenance and managemem cost, LQW area (20 m diametar only :
down flows running cost by employing compact type high | = Mechanical rouble of plant will cause complete j
into the i performance submerged pump and blower. failure of overall project. and Phewa Lake back 1o |
; cariridge from : .= No sludge treatment, No removing of ﬁ;PD”UTer? condition t _
i ] : ! i = T T SUCH H e “nown In
; i Uts! v ) U . .
} th."‘ih“ppers‘de : '~ sludge to outside the system, No sludge dnf;lg?ﬂ;;gf;f;s such plants are not known in
f gl;m‘thar coa) 5 . treatment cost P
| - Purification { # Fully automatic operation. Attached with an
; N ? i automati CK wasning runcuon re U[F‘:S
: and ‘ , omatic back washing function that
E decomposition | ! no routine operation. o ;
i take piace by ~= High performance coal purification }
[ food chain : -» Excellent purn‘ylng performance with the use |
: -The ‘Ereated : : Of ﬂ‘[er maLEF a made Df Charcoal \ Tregted waler outict Chargonl coriidge
| Z"jfi;’jdm ‘= Timber for thinning is the original source of | ew waermtiow Siower
| i ni ; .
coliection tubs j charcoal. | :
- Trealed , A : e e ;
water ! ! (e Y DR R e (04 :
! . . / :
discharged ' '\\ ] . ;
into the lake in SN ; -
a horizontal ‘ : : i
flow by the
submerged
pump. N
- A diffuser |
attached to the
side supplies N :
the dissolved P Purified . C?I”.’.l'lﬁrze
oxygen o Water - ter Floie' -
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SN l . Removal Ratio {2 L
System Type | Og;;fe‘g” v ngno aSS Oi.f’) - Advantage Disadvaniage
13 Pump Dradger ta  Removes sediment from the Lake L O/ costis very expensive
‘ = Sediment can be used as ferilizer I = Spare pars have monopolistic price and very
gxpensive
» Removal efficiency car not be measured, and is
| limited |
| »  Sediments dredged may need fo be carisd by
; frucks for final disposal
| = Pastexperience in Nepal is not encouraging |
B. Other Alternatives ]
1. Gravity System | Trunk Sewer /| 100 ‘ 100 | 100 | 100 100 | e Removal ratio of daily wastewater is 100% excepta | = Construction cost is fair
Tunnel | i oart of runoff load from rain water = Construction period is longer (min 2 vears)
{Length.5,088m s Removal of poliution joad influenced by rainwaier is | =  Land acquisition is necessary in some locations
Diameter:1,00 fairly possible. = Trafic has fo be diverted from by-pass roeds |
m) + Cascade | = OM costis relatively cheap (available) |
type  Aeration e ittle requirement of maintenance, which is easy :
' g]reatmentb fore *  The period of durability of the system is long (more !
disaan'tlarginge Grii - than2s yegrs) - ) !
the Dhusre | = S}{stem nas minimum trounle as no mechanical
Yhola. : devices are mst_ahed ‘
| . . . -
* Land acquisiion is not necessary in most of the |
| places because sewer ling will be below existing | i
: roads
»  Past performance of such sysiem are encouraging
in deveioping countries Iike Nepal
«  tocal skill available in the country
_ » large amount of benefit of construction cost goes w©
i local peaple and local censtruction material industey
»  Tunnel construction will essist in this essential area of
? ! technology transier in hilly country like Nepal.
Madified Trunk Sewer + | 100 ; 100 | 190 | 100 100 ; «  Lilting pump assist in elevating the sewage and | = Construction cost is expensive
Gravity System | Lifling Pump + ! J maintain gravity flow, and thus expensive opticn of | = Construction duration is long {min 2 years)
Cascede type ! | tunrel construction is not needed = Land acquisition is necessary for some locations. |
Aeration | .= Removal ratio of daily wastewater is 100% except & | = Past performance of such mechanical pumps are
Treatment i . partofrunoff load from rain wafer not very enceuraging in developing countriss.
Plani  before .= Removal of pollution load influenced by rainwater is | = Construstion work requires spacial atiention i
discharging in | fairly possible. | = The period of durabilty is short for pump {10 |
the Phusre | »  The period of durability of the system is long (mere | years) :
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SN Cperation Removal Ratio (%) .
System Type System 300 | Cop | 8 } ™ T TP _ Advaniage Disadvantage
khola, than 25 years for sewer system and 10 years for | =  OMMIs a fitfle Dit difficuit
rechanical pump) e OfM.costis a fittle expensive and not sustainable
= Trouble in lifing mechanism is pessibe, and any
failure will allow the sewage in the Lake again.
Gravity System | Sewer ine 175 |75 |75 |60 €0 | = Removal ratio of daily wastewater is good excepta | = O/M cost s litle expensive
including +Treatment part of runoif load from rain water- = OMMisiittle difficult
Treatment Plant . Allow «  Removal of pollufion lcad irfluenced by rainwater is | »  Period of equipment durability is short {jess than 10
Plant treated water in fairly possible. years)
the Lake, = Removal ratic of pollution from [ake water is fair = Construction work is a fitle difficuft than Diversion

\

Canal System Plan (fand 2} due to mechanised

treatment plant ‘ ‘
Social conflict pessible due to odor nuisance
Land acquisition is necessary

Note: The removal ratio presented in the above table are the efficiency of the equipment or structure themsefves. I does not mean the fotal removal of
polfution from the entire Lake waterbody.
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HMGN Reguested Grant Aid Alternative Option
S.Ne. Description Prefab Type Treatment Piant and Floating Type ~_Gravity type Sewerage System
' Lake Water Purification System With Tunnel With Cut & Cover
1. Water Quality Management Plan
a. Total cost ~~_ 436 milion NRs. {5.74 million US $) _ | 445 million NRs. (5.6 millicn US §) 187 million NRs. (2.48 millicn US §)
' 1\‘ : Total Cost (mil. NRs.)
M Repiacement|
cost Py
e
instllation
construction || -
e
b. Comparision  of  cost | 8.1 million NRs. 6.6 millien NRs. 1.8 million NRs.
considering O&M cost -
? - O&M Cost ”1 rnil_ NR,S, l Contripution to Local Eceromy (mil. NRs.} :
. T : j
- 8.1 [@Operationand | , T i |
- ; Maintenance cost i !
;- 8 n miflion NRs | é
i w‘;’@ ';\g’.‘\’ @g ‘ Mochanod gyl Gravitywan tinel  Graviy wit G ped T !
] g & &
A
c. Local employment | 43 milion NRs. 111 miliion NRs. 74 million NRs,
gengration scenario '
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%6 7 N U TR
S.No Project Title Cost Remark
{ in million :
. - : B . - RM T E

1 Sewerage System Project (with lunnel) 445 without tunnel 187 million Rs.
SRk AT SRR b Al E) : : -

2 Environmental . Education ©and " 52
.| Community Empowerment  Program .
- WHEHEROT 07— A W :

3 Phewa Lake Envqronment Conservatlon 4.8 Does not lnclude operatzonal

‘ Center Project : expenses
7 = TR RRSE /ﬁ’ BSrEE '

4 Phewa Lake Delta Dredging Project 237 2 nos. of back hoe, bulldozer,
" 7= UMTA- S R S loader and 10 nos. of dump trucks
5 | Ecosystem Conservation Project 175 '

. | o AT MMRERE - ; CARRELIE. :

6 | Water Quality Monitoring Project 175 . Reinforcement of laboratory of
;kfj;{'% #U /y,,f : Fisharies Research Center at

L L Begnas included

T Lakesude Commumly Road PrOJecl 190 Gaite Chautara-Thulakhet -
EEa 3 z_f4§%&§ﬁﬁ 90,0 . :

' Sarangkot-Naudanda -
‘ : : : 100.00
8 Eco- tounsmf Village Tourism 30
Development Project . ' :
= U A RIS A L : :

-9 Lakeshore Plannlng and Beaulification 278 Additional Cost for demarcation and
Project - . - acquisition of 125 ha. Of
WRE AL ER R - encroached land will be necessary

10 Phewa Festival/ International  Lake - To be i

: Seminar/Culiural Exchange Program/ | implemented
international Water Sport Competltion by commuknity
Program .
7;97:%7‘42\/14[3]5%?5‘] I

= 1A AT R ERE AR e i R :

11 Solid Waste Management Project 17 To be implemented under

| BEEEE R iE Public-Private Partnership, with
: collection of service charge.

Remarks: US$ 1.0=76.53NRs, Lmiilion NRs=US$ 13,066.77(March 1,2002)-
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#—17  ERSuVxs FOEWASVa—
S.No Project : Time Schedule
1*'year | 2"Year | 3"year | 4" Year | 5" Year
1 Sewerage System .  o——————— — '
2 Envlrenmental Education and Lakeside

Community Road

3 Monitoring of Water Quality w

4 Phewa  Environment Conservation #\ . o
Cenler ' : _ o o :

5 Eco-system Conservation _

6 | | Lakeshore Planning o * C

7 Eco-tourism Development M

8 Solid Waste Management .

9 Institutional Development
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Watershed Management

oSV EMS G 7 U WIBRI A A RN AR BRI i
y 7 District and Local Government :
Government DDC,PSM, V]DCQ:, NGOs o S Occ.upahon Group
. : rivate Sector
[ I | ] [
l .
Phewa Lake Environment
Conservation Committee
Advisory Commillea -
having Member from
; Rural to Urban Area
Secrefariat _
| i
Co : : Phewa Lake Conservaiion
Phewa Lake . . .
_ . Technical Services & Planning Cenltre
Mancaruatinn Find I
: ; ! Function: '
unction: . _ ; = information Collection and
' - FUnClIOn: nlormalion Collecton an
= Management of Fund Collection » Technical Services & Planning ~ Dissemination -
Systerln « Agriculture = Goordination with the Nafiona! and
= Coltection « Livostock Internalional Lake Conservation
* Allocation of Fund to Approved « Fishery " Agencies
_ _Act.i\{ltles = Forestry "= Caollection of Comments from
= Auditing = Tourism . Visitors
» Environmental Awareness = putloPLEGG on Lakes
» |nfrastructure Environment
=

= Initiation for Workshap, Seminar,
Conservation Promolion
Festivals{ (e.g. Phewa Festival)

= Mobilization of the Generat Public
and Tourists for ~ Envirgnment
Conservation

—1 2

7w VIRE R E R AR
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