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An approach for reducing the
pollution of Kathmandu valley:
vehicle washing centre at the
entry point of Kathmandu valley

3 Gogan Bahadur Hamal”

1. Introduction
1.1 Background

Kathmandu Valley is geographically bowl-shaped with total
area 665 square kilometer. Its central lower part stands at 1,425
meters above sea level. Kathmandu valley is surrounded by
four mountain ranges: Shivapuri hills (at an elevation of 2,732
meters), Phulchowki (2,695 meters), Nagarjun (2,095 meters)
and Chandragiri (2,551 metres). The major river flowing
through the Kathmandu Valley is the Bagmati.

The valley is made up of the Kathmandu District, Lalitpur
District and Bhaktapur District covering an area of
570 km2. The valley consists mainly of the municipal areas
of Kathmandu, Patan, Bhaktapur, Kirtipur and Madhyapur
Thimi; the remaining area is made up of a number
of municipalities and rural municipalities (in Lalitpur district).
The valley is a cultural and political hub of Nepal. The valley
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has the long history of the civilization and prosperity in art and
architecture. The Kathmandu valley was accorded the status of
a World Heritage Site by UNESCO in the year 1979. There are
several important pilgrimage sites for Hindus and Buddhists
within the valley. One of the major responsibilities of this
time is to preserve the state of natural environment and all
important monuments. Furthermore, these themes have been
taken as the prime concern for the sustainable development in
the global context.

Existing trend of the population growth, physical infrastructure,
and other economic activities have led to confinement of the
natural environment. Rapid Urbanization being the burning
issue for all mega cities and in the main cause of air, water and
soil pollution. Emission and particulate matters generated by
the vehicle movement are major cause of impact to the nature.
The regulatory mechanism for the control of vehicle emission
has been confirmed by the Motor Vehicle and Transport
Management Act, 1993 and respective regulation.

The dust transported by the vehicle tyre and its body underneath
especially those coming through muddy roads outside the
valley in considered to be major source of dust in Kathmandu
valley. The tippers and other construction material carrying
vehicles carry mud and dust into the road of the Kathmandu
valley through their tires. There are in total 7 entry points to the
valley; Nagdhunga, Dakshinkali (Pharping), Lele, Bhaktapur,
Mudhkhu Bhanjyang (Balaju), Sankhu and Tokha and entry
point at Nagdhunga is the busiest one. The study is aimed at
the defining the pros and cone of the establishment of vehicle
washing centers at the entry points into the Kathmandu Valley.
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1.2 Emission from the Vehicles

The emission from vehicles can broadly classified into exhaust
and non-exhaust emission. The exhaust emission is caused by
burning air-fuel mixture inside internal combustion engine
of the vehicle and non-exhaust emission is the emission that
comes from sources other than combustion of fuel.

1.3 Exhaust Emission

Vehicle exhaust emissions are created when the air-fuel mixture
burning inside internal combustion engines releases carbon
dioxide back into the atmosphere. Diesel-powered, gasoline-
powered, and hybrid vehicles all produce vehicle exhaust
emissions; as the fuel used to power them contains hundreds of
differently structured hydrocarbons that burn at different rates
in different ways.
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The composition of exhaust emissions from gasoline-powered
or diesel-powered vehicles differs depending on the individual
vehicle’s operating characteristics, as well as the type of fuel
used. The majority of vehicle exhaust emissions are composed
of carbon dioxide, nitrogen, water vapor, and oxygen in
unconsumed air. Carbon monoxide, unburned fuel, nitrogen
oxides, and particulate matter such as mercury are also present
in vehicle exhaust emissions in smaller quantities. A number
of these substances play a significant role in vehicle-related air
pollution, and carbon dioxide - a greenhouse gas — contributes
to climate change.

1.4 Non-exhaust Emissions

The emissions that come from sources other than combustion
of fuel in motor vehicles are called non-exhaust emissions. Such
emissions can result from wears in parts like brake, clutch and
tire or from corrosion of vehicle components. Re-suspension of
road dust is also another source of non-exhaust emission. Non-
exhaust emission contains fine particles, which can fall onto
the road surface or be blown away into the surrounding air
causing air pollution. Rain or storm water can take the particles
to fields or water bodies causing soil or water pollution.

1.5 Evaporative emission

Evaporative processes can account for a significant portion of
gaseous hydrocarbon emissions from gasoline vehicles. Volatile
hydrocarbons evaporate from the fuel system while a vehicle is
refueling, parked or driving.

In a typical system, vapors from the fuel tank and carburetor
bowl vent (on carbureted vehicles) are ducted to canisters
containing activated carbon. The vapors are adsorbed within
the canister, and during certain engine operational modes
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fresh air is drawn through the canister, pulling the vapor into
the engine, where it burns. If the canister is saturated or there
are leaks in the system, vapors can bypass the emissions control
system directly to the atmosphere. Liquid leaks can occur
anywhere in the fuel system. Moreover, refueling displaces the
vapor in the tank and can also result in spillage.

1.6 Brake Wear

Friction arising in brake pad and lining during the braking
process can result into abrasion and generation of particles.
The chemical composition of brake pad materials, the friction
speed, rate of rotation of wheels, pressure, temperature and
resistance of weight being stopped can affect the rate of wear
in brake. Brake dust contains Aluminum, Barium, Calcium,
Copper, Iron, Potassium, Magnesium, Antimony, Tin and Zinc.

1.7 Tire wear

The rubbing of tire against the road surface produces particles
of tire materials. Tire is made up of different materials like steel,
rubber, carbon and other organic and inorganic compounds.
Tire particles contain Aluminum, Calcium, Iron, Sodium, and
Zinc along with organic compounds like styrene butadiene
rubber, benzothiazole and polycyclic aromatic hydrocarbons.

1.8 Road Surface Wear

Road surface wear particles are produced as a result of the
shear forces caused by the relative movement of the surfaces
during the interaction between the road surface and a vehicle’s
tire. Concrete surfaces are comprised of sand, cement and
small rocks/stones, whereas asphalt surfaces consist mainly of
bitumen. Road surface wear particles contain concentrations
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of Silicon, Calcium, Chromium, Iron, Potassium, Nickel,
Vanadium and Zinc.

1.9 Re-suspension of Road Dust

Road dust undergoes a cycle of suspension in the atmosphere
and deposition on the ground as a result of turbulence from
passing vehicles and the effects of the wind. Re-suspended road
dust is a complex mixture of particles which originate from
natural and anthropogenic sources, and the composition of
road dust correlates strongly with local particle emissions. Re-
suspension of road dust is thought to be the largest contributor
to non-exhaust particle emissions.

1.10 Washing of Vehicles and Non-Exhaust Emissions:

Vehicle owners generally wash their vehicles out of their own
desire to make the vehicles clean and appealing without any
specific aim to reduce the non-exhaust emissions. Vehicles
with dust particles, carbon residues, oils, grease or mud
adhering to their body parts can contribute to pollution in
urban areas. Washing of vehicles at strategic entry points can
lead to reduction in air, soil or water pollution in urban areas.
Government of Nepal is planning to set up vehicle washing
center(s) at the major entry points into the Kathmandu valley.
The uncovered area and the recently under constructed roads
inside the Kathmandu valley also contribute in increasing
the dust and mud in the main road. The contribution of
construction materials carrying vehicle likes tippers, trucks in
air pollution inside the Kathmandu valley is tremendous.

1.11 Regulation of Vehicle Washing

Vehicle washing at the first instance appears to be a normal
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activity that doesn't need to be regulated by law. The process
of vehicle washing itself, however, can lead to other series of
environmental problems if the water coming out from the
washing process is not properly treated prior to release into
drainage system that discharges into water bodies like streams,
rivers or lakes. The effluent from washing process contains
many dissolved chemicals, un-dissolved substances, grease,
oil and soap. Many countries strictly prohibit Washing of
vehicles in public places, streams, rivers, lakes or other water
bodies. Pouring or draining of chemical substances into any
stream or drainage that does not flow into a sewer system is
prohibited to prevent contamination of water bodies. One of
the main objectives of the standards and guidelines enforced by
countries for vehicle wash centers is to minimize the possible
adverse environmental impact the effluents from such centers
can have.

1.12 Policy Review

Various policies, act, rules, standards related the vehicles and
vehicle pollution are briefly discussed below.

1.12.1 Constitution of Nepal

Constitution of Nepal, 2015 has defined ‘Right Regarding
Clean Environment’ as a fundamental right of citizen in
the article 30. This article ensures right of each person
to live in clean and healthy environment and right to
get compensation if get victimized by environment
pollution and degradation.

1.12.2 Fifteenth Periodic Plan

Some major provisions in 15th periodic plan related to
vehicular pollution and its management are as follows:

a) To establish automatic vehicle pollution measuring
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facilities in provincial level.

b) To promote the use of electric vehicles and mass
transport.

c) To establish vehicle fitness and testing centers at
provincial level.

1.12.3 National Transport Policy, 2058

1.12.4

A/ ©

The main aim of this policy is to contribute the
development of economic, cultural, social and tourism
related sector with development of sustainable,
economical, safe, facilitated and dependable transport
system. The major focus of this policy is on development
of road network throughout the nation but there are
some provisions on management of vehicles as well as
promotion of electric vehicles, which are as follow.

a) To expand solar and electric vehicle network system
throughout the country.

b) To develop public transport system, safe, dependable,
facilitated, pollution free, easily available and within
the economic capacity of general public.

¢) To prohibit motor vehicles in core city areas

d) In city area, to operate bus, tram or vehicle which run
on solar, electricity or gas.

e) To prohibit operation of vehicles causing air and
noise pollution.

Environment Friendly Vehicle and Transport Policy,
2071

It is the main government policy with vision to attain
sustainable, economic, social and environmental
development thorough safe, facilitated, easily available
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and dependable environment friendly vehicle and
transport service. Some of the major provisions in this
policy are as follow.

a) To promote the use of environment friendly vehicles
and make the share of environment friendly vehicles
in total vehicles, 20 percent by 2020.

b) To encourage, protect and promote the assembling
and production of environment friendly vehicles
like electric, solar, gas, hybrid vehicles within the
country and facilitate them with easy mechanism
of registration and route permit and with further
subsidy and other provisions in prevailing finance
related acts, if required.

c) To encourage the operation of charging stations and
facilitate them with continuous electricity supply in
subsidized rate.

d) To encourage and promote transformation of old
and polluting petrol and diesel vehicles into electric
vehicles.

1.12.5 Vehicle and Transport Management Act, 2049 and its
Regulation, 2054

Vehicle and Transport Management Act, 2049
focuses on providing easy transport facility to public,
developing transport effective service, preventing road
accidents and compensating victim in case of accidents.
The provision for registration of vehicles, licensing,
traffic management, insurance, penalizing etc. has been
covered by the act in its different sections. According
to the act, vehicles in Nepal are broadly classified into
following categories based on weight of vehicle:
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a) Heavy Vehicle: It includes the vehicle with weight
more than ten ton. According to part A of schedule
1, bus, truck, tractor, dozer, loader, crane etc. are in
this category.

b) Medium Vehicle: It includes the vehicle with weight
more than four ton and less than ten ton. According
to part B of schedule 1, minibus, mini-truck, van,
pickup etc. are in this category.

c) Light Vehicle: It includes the vehicle with weight less
than four ton. According to part C of schedule 1, car,
jeep, van, motorcycle, power tiller, tempo etc. are in
this category.

1.12.6 Environment Protection Act, 2019 and Regulation
2020

Environment Protection Act, 2019 and Environment
Protection Regulation, 2020 are major legal instruments
for the protection of environment and human health
in Nepal. The provisions related to environment
pollution, environment impact assessment and initial
environment examination, formulation of environment
standards, penalizing mechanism in case of violation,
compensation mechanism etc. are there in the Act and
Rules.

Previously there was Environment Protection Act,
1997 and Rules 1997. As per the power given by Rule
15 of Environment Protection Rules, 1997, the Ministry
of Environment had formulated Nepal Vehicle Mass
Emission Standard, 2056 (Euro I Equivalent) and
Nepal Vehicle Mass Emission Standard, 2069 (Euro III
Equivalent).
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1.12.7 Nepal Vehicle Mass Emission Standard, 2069

The first vehicle mass emission standard was
promulgated in 2056. It was equivalent to Euro I
standard. In 2069 Government of Nepal revised the
standard and formulated Nepal Vehicle Mass Emission
Standard, 2069 which is equivalent to Euro III. It is the
prevailing emission standard for the all vehicle being
imported to Nepal.

1.12.8 Green Sticker Standard

The main objective of Green Sticker System is to
control emission from vehicle during its operation.
Previously, it was applicable in very few locations
within Kathmandu Valley but from 17 August 2018, it
has become mandatory in all metropolitan cities and
sub-metropolitan cities. The Government of Nepal has
set the emission level for petrol and diesel vehicles. All
vehicles should test their emission parameters from
Transport Offices in the specified time interval. The
vehicle will get green sticker if emission of the vehicle is
within the limit. The vehicles without green sticker are
not allowed to enter in the specified areas.

1.13 Vehicle Import/Registration in Nepal

Various types of vehicles are imported through the authorized
importer. Some leading importers in Nepal are Sipradi
Trading Pvt. Ltd. importing vehicles of TATA motors, Agni
Incorporated Pvt. Ltd. importing vehicles of Mahindra, Laxmi
intercontinental Pvt. Ltd. importing vehicles of Hyundai,
Syakar Trading Company Pvt. Ltd. importing vehicles of
Honda, Arun Intercontinental Traders importing vehicles of
Maruti SUZUKI etc.
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Figure: Registration of 4 Wheelers in Nepal

The figure above shows the trend of registration of 4-wheeler
vehicles in Nepal in the last decade. The registration of car, jeep
and van being the highest among all kinds of 4-wheeler vehicles
registration. In fiscal year 2072/73 number of car/jeep/van
registration was more than two times that of previous year. In
fiscal year 2064/65, annual registration of car/jeep/van was less
than 5,000 but in fiscal year 2074/75, it became almost 25,000.

The pickup has taken second position after car/jeep/van. The
registration of pick up is also growing rapidly in last decade.
The number of pick up registration in a year has been slightly
more than one thousand till F/Y 065/66 but has increased
to more than ten thousand in last F/Y 074/75. Unlike the
registration of car/jeep/van and pick up, the registration of bus,
minibus, micro bus and mini truck has not increased sharply
but some growth can be seen in the graph.
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Registration of Heavy and Agricultural Equipment
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Figure: Registration of Construction and Agricultural
Equipment in Nepal

The figure above shows the registration of heavy equipment
like crane, dozer, excavator, truck and agricultural equipment
like tractor and power trailer indicating a significant growth in
registration of these equipment in last decade.

Registration of Motorcycles
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Figure: Registration of Motorcycles in Nepal
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The figure above shows registration of motorcycles in last
decade throughout the country. It indicates a gradual annual
increase in registration of motorcycle and an increase of two
fold in last 5 years.

1.14 Composition of Vehicle Registration

According to the Department of Transportation Management,
the total number of vehicles registered in the Nepal till F/Y
2074/75 is 32,21,042. Within this total figure, the share of two
wheelers is 79 % as shown in figure 4.

= 2 Wheelers 3/4 Wheelers

3/4 Wheelers »
21%

2 Wheelers
79%

Figure: Share of 2-Wheelers and 3/4- Wheelers in Total
Vehicle Registration

Among various kinds of three and four wheeler, share of
car/jeep/van is largest of the order of 34 percent as shown in
figure below.

With the increase income level of people, the trend in increasing
vehicle import is expected to grow further in coming days.
This increasing vehicle is not only causing difficulty in traffic
management in city areas but also resulting in road accidents,
environment pollution as well as trade deficit of the country.
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Figure: Composition of Vehicle Registration in Nepal

1.15 Vehicle Movement into Kathmandu Valley

There are several points to enter into Kathmandu Valley.
Among them Nagdhunga, Bhaktapur, Pharping and Mudukhu
Bhanjyang are major. Beside these, few vehicles enters
Kathmandu valley through Lele, Sankhu and Tokha.

Metropolitan Traffic Police Division has provided the data of
vehicles entered into Kathamndu valley during last two fiscal
years. The vehicle entry data for various locations are given in
the tables below.
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Vehicle Entry from Nagdhunga

(Due to Covid-19, Only 8 month Vehicle data were taken for
study.)

Table 1: Vehicle Entry From Nagdhunga (monthly average)

Shrawan | Bhadra | Asoj | kartik | Mansir | Paush | Magh | Falgun | Average

Bus 29531 26878 | 35130 | 36033 33078 27198 | 25612 | 27109 30071
Truck 30470 30328 | 23362 | 31691 31133 29657 | 18981 17969 26699
Tanker 3655 3393 3814 2925 3239 5687 2956 2951 3578
Small
Vehicle 28038 25512 | 37601 | 61625 | 48074 28745 | 24202 | 24351 34769
Government 4075 972 964 1085 1113 1018 680 544 1306
Ambulance 1398 1406 1425 1453 1615 1392 683 620 1249

Indian 1040 923 1141 1372 1463 1164 811 646 1070
Diplomatic 1056 953 1017 934 1154 986 577 498 897

Motor Cycle 59935 56418 | 57282 | 72760 | 59922 | 53942 | 46786 | 46031 56635

Micro 7330 6482 7040 8422 8395 6992 6857 7349 7358

Vehicle Entry from Bhaktapur
Table 2: Vehicle Entry from Bhaktapur

Types Shrawan | Bhadra | Asoj | kartik | Mansir | Paush | Magh | Falgun | Average

Bus 12514 12565 19756 | 19217 16362 17149 16721 17270 16444
Truck 8457 7363 4538 3733 4688 4222 5922 6660 5698
Tanker 962 1063 648 948 1707 1423 776 912 1055
Small
Vehicle 47766 63583 136420 | 194686 | 163562 | 169846 | 121540 99560 124620
Government 808 636 597 454 1334 1028 3762 915 1192
Ambulance 709 699 733 611 1168 889 865 982 832
Indian 774 503 426 572 1945 1217 645 867 869
Diplomatic 497 413 246 223 340 390 201 238 319

Motor Cycle 75067 76829 | 115514 | 164607 | 163569 | 141193 | 125549 | 166520 | 128606

Microbus 0 0 0 0 19476 0 0 0 2435
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Vehicle Entry from Mudhkhu

Table 3: Vehicle Entry from Mudhkhu

Types Shrawan | Bhadra | Asoj | kartik | Mansir | Paush | Magh | Falgun | Average
Bus 468 237 383 545 558 565 500 555 476
Truck 71 48 44 70 61 72 90 108 71
Tanker 50 38 22 42 47 52 50 80 48
Small
Vehicle 377 748 349 278 388 379 233 312 383
Government 75 43 32 61 72 53 77 86 62
Ambulance 54 38 33 57 48 46 51 73 50
Indian 2 1 0 0 0 0 2 1 1
Diplomatic 8 7 0 0 2 1 15 4 5
Motor Cycle 4589 4143 4708 4626 4693 4503 4266 4952 4560
Microbus 0 0 0 0 0 0 0 0 0
Vehicle Entry from Pharping
Table 4: Vehicle Entry from Pharping
Column1 Shrawan | Bhadra | Asoj | kartik | Mansir | Paush | Magh | Falgun | Average
TATA Sumo 6940 8273 9495 | 12223 12053 | 11575 | 10993 11860 10427
Small
Vehicle 2671 3006 2929 2928 2937 2594 2743 3070 2860
Government 204 290 249 181 157 236 288 314 240
Indian 339 396 464 630 346 491 374 343 423
Motor Cycle 4118 4815 5426 6181 5304 5008 5356 5908 5265

The tabulated data clearly indicates that busiest entry point
to enter Kathmandu valley is Nagdhunga. Despite of the
classification by traffic division, for washing purpose, they can
be classified into large vehicle, small and medium vehicle and
2 wheelers. As ambulances cannot be imposed for washing,
these can be omitted from calculation. Similarly, micro bus,
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diplomatic, government and Indian vehicles also can be
classified as small and medium vehicles and bus, truck and
tankers are classified as large vehicles.

2. Introduction to Vehicle Wash Center

Vehicle Wash Center is a facility used to clean the exterior and,
in some cases, the interior of motor vehicles. Car washes can
be self-serve, fully automated, or full-service with attendants
who wash the vehicle but still most of the vehicles are washed
unlawfully either at home or in rivers and streams in Nepal.

Regarding the technology, there are various technologies
available for vehicle washing. Manual wash, semi-automatic or
automatic systems are widely being used. But as our focus is
to reduce the dust carried by vehicles, partial washing of the
vehicle is sufficient. The partial washing includes under body;,
Wheels, tires Mud-flaps and lower half of the body.

A semi-automatic system will be used to wash large and
medium/small vehicle and for washing of 2-wheelers, it will be
manual system.

In the large and medium/small vehicle wash bay, the driver will
drive the vehicle slowly over the ramp. The nozzles of 5 to 6 in
number from bottom and 2 on each side will spray high pressure
water jet to the lower parts of the vehicle to remove the muds
from the vehicle. The piping system with high pressure nozzles
connected to pressure washer should be arranged at each wash
bay. A wash man at each wash bay will operate pressure washer
and instruct the driver if required.

The washing of 2 wheelers will be similar as that in workshop.
Different wash bays will be made to wash number of bikes and
scooters at a time.
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2.1 Manual Wash Center

In a Manual Wash Center, the processes like pre-washing,
applying soap or detergent, scrubbing, washing, rinsing or
blowing are carried out by a service person or the vehicle owner
himself. Such center is generally equipped with air compressor
and water pumps. Vehicles are mounted over a ramp during
the wash. The effluent is discharged into a drainage System or
reused after treatment. A small or medium vehicle requires
around 100 liters of water for a wash and a large vehicle
requires around 150 to 200 liters of water for a wash. The time
required for a wash will be longer and will depend on the speed
of the service person. This type of center cannot handle a large
number of vehicles.

Manual Car Wash (Picture Manual Bus Wash (Source:
Source: Shutterstock) chiefsaustralia.com

2.2 Semi-Automatic Wash Center

In a semi-automatic wash center, some activities of the
washing process are automated and some activities are carried
out manually. A hydraulic lift may be used for lifting small
or medium sized vehicles above the ground. Such center is
equipped with air compressor, servicing machine, water
pump and other machines depending on the activities that
are automated. Water requirement will be almost similar to
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that of a manual wash center. The time required for washing
a vehicle can be shorter compared to a manual wash center. A
semi-automatic wash center too cannot handle large number
of vehicles in a day.

Lift- Car Wash (Picture Lift Bus Wash (Source:
Source: exportersindia.com) indiamart.com)

2.3 Steam Wash (A type of Semi-automatic Wash System)

This is a type of semi-automatic washing process that utilizes
steam below 100 oC and around pressure of 8 bars for cleaning
a vehicle. The steam comes from an electrically operated
steamer. The steam outlet can be equipped with moisture
control valve to clean very dirty or muddy vehicles. No waste

A Steamer (Picture Source: Steam Wash (Source:
alibaba.com) varhagenleiden.com)
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water is produced during steam wash but the process can be
longer. It may require around 20 minutes to wash a small or
medium vehicle. The process requires very less water compared
to water wash. Around 3 to 5 liters of water will be enough for
washing a vehicle. Steam wash can be used to clean the interior
of the vehicle too.

2.4 Automatic Wash Center

A conveyor belt or platform may be used to move the vehicle
into the washing bay, tunnel or enclosure. The driver may
manually drive the vehicle into the bay. Once the vehicle is
properly positioned at the bay all the activities like applying
soap or detergent, washing, rinsing, waxing, and drying are
done automatically. The system uses regulated amount of
water and chemicals. It may take approximately 5 minutes for
washing a car and 10 minutes for washing a bus or a truck.
Automated vertical brushes and roof brush are used to clean
the front, rear, sides and top of the vehicle. A high pressure
system is used to direct jets of water at required parts of the
vehicle. This type of wash center is most suitable for washing
large number of vehicles in a day.

Touch less Automatic Car Touch less Bus Wash
Wash (Picture Source: (Source: alibaba.com)
topchinasupplier.com)
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Under Chassis Wash is done to clean the dirt from the bottom
areas of the vehicles. Pre-wash is done to loosen the dirt on the
vehicle body. Soap or detergent is applied to remove dirt, oil,
grease or stains on the body of the vehicle. High pressure water
jet is used to remove the soap or detergent foam. Automated
brushes are used to softly rub the surface. Blower is used to dry
the vehicle at the exit.

Brush Car Wash (Picture Brush Bus Wash (Source:
Source: carwash.com) indiamart.com)

Automatic washing of a small or medium vehicle may include
following steps.

e Under chassis wash e Pre wash

e Soap spray rinse ¢ Brush wash

e Blower o Tire shiner spray

e Silicon wax spray o Triple shine foam wax spray
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Under Chassis Wash System Wheel Wash System
(Picture Source: nissanclean.com) (Source: indiamart.com)

Automatic washing of a bus or truck may include following
steps.

e Under chassis wash

e Pre-wash

¢ Foam soap/chemical spray for cleaning

¢ High pressure washing/three brush washing

e High pressure washing (if brush system is used)
o Skirt brushes (optional)

e Tanker brushes (optional)

e Exit blower

3. Modality of Establishment and Operation
3.1 Private Sector Participation

The government should allow the private sector to build
and operate the vehicle wash centers in accordance with the
above mentioned requirements. Proposals should be invited
from interested companies/firms and the company/firm that
commits to provide the washing service at lowest service charge
for partial wash should be permitted to set up the wash centers.
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3.2 Leasing of Land by the Government

Considering the high cost and scarcity of sizeable plots of
land in and around Kathmandu valley, the government may
lease public/private land to the selected company/firm for
establishing Vehicle Wash Center.

3.3 Enforcement of Partial Vehicle Wash as a Mandatory
Procedure:

The Government of Nepal or the Bagmati Provincial
Government can make partial vehicle wash in authorized wash
center mandatory for all vehicles entering Kathmandu valley
by introducing appropriate provision in prevailing federal or
state transport law or environmental law. Partial vehicle wash
means an automatic washing sequence in which the underbody,
wheels, tires and lower half of the vehicle will be washed using
water or steam.

3.4 Ceilings for Service Charge:

The government should set the maximum ceilings for service
charges for partial wash for various entry points entering into
the Kathmandu Valley for certain of time e.g. a period of 5
years.

3.5 Changes in Service Charge:

The initially selected company/firm shall not be allowed to
increase the service charge for a period of at least 5 years. After
the period, the company will need to take approval from the
government to increase the service charge. The government
will approve an increment in the service charge after taking
into consideration the real rate of increase in the cost of factors
associated with vehicle wash service industry.
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4. Conclusion

Based on the above analysis and discussions following
conclusions are drawn:

i

ii.

iil.

iv.

vi.

vii.

viii.

To improve the air quality of the Kathmandu Valley, it
is necessary to establish vehicle wash center at all entry
point to the Kathmandu Valley.

Considering the volume of vehicle inflow, time and
resources required for washing, the partial washing
would be best which includes wheels, tires, mud flaps,
under body and lower parts of the vehicle.

Considering the technologies available for vehicle
washing, semi automatic washing system is suitable for
large and medium/small vehicle and manual washing
system for 2-wheelers.

To mitigate, the water pollution to local area, a proper
waste water treatment system is required at each wash
center and to minimize the ground water extraction,
treated water should reused as much as possible.

The private parties should be encouraged to invest in
this project and government should facilitate for their
establishment and easy operation.

Before establishing the vehicle wash center at the entry
points of the Kathmandu valley, there should be mud free
environment within the Kathmandu valley. For this the
uncovered area should be covered with various techniques
and the muddy roads should be blacktopped.

Development of standards and guidelines for operation
of any types of washing center in the country is urgently
required.

From the above simple financial analysis, it is found
that the business of washing centers established for the
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ix.

purpose of partial washing of vehicles entering into the
Kathmandu valley is lucrative. So the private sectors may
show their keen interest for that business.

Wherever necessary and if private land is not available
at desirable location, the government should lease the
required area of land.
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Clean feed necessity and
impacts in Nepal

[y -

13 Er. Sudip Bhattrai” Er. Krishna Jha™”

Background

Before talking in detail about clean feed, we need to know why
this term came in existence in broadcasting sector and why
this was coined in Nepal. The country entered the television
era when the state owned Television called Nepal Television
commonly known as NTV started broadcasting on 5 January
1984 (BS 2041). Due to lack of rules and regulation for private
sector to invest in television industry, for a long time NTV
was the only player in this sector in Nepal. It was 2049 B.S
when the Government of Nepal issued National Broadcasting
Act, 2049 to regulate and open the market for private sector
in broadcasting sector. The government also issued National
Broadcasting Rules, 2052 following the aforementioned
act. These act and rules not only included the rules for local
television but also have provision for foreign channel to
broadcasting in the country. After this provision, the private
sector started investing in television, radio and cable service
provider. Also the foreign television channel got downlink
permission to broadcasting in the country and the journey of
foreign channel started. Currently 134 foreign has permission
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for broadcasting.

At that moment, there was no rules to prohibit the foreign
channel to show advertisement in broadcasting. In National
Broadcasting Rules, 2052 there was provision for without
advertisement and with advertisement foreign channel
downlink permission. So the foreign TV channels were
broadcasting the advertisement legally. As time pass by, this
sector startedbooming, theviewer oftelevision and the customer
of cable service provider also increased rapidly. The Share cast
Initiative’s 2017 survey depicts that 72 percent household in
Nepal own a TV set and approximately 60 percent of people
watch television every day. The viewing of foreign channel
rate also increases day by day and apart from a few exceptions,
almost all foreign channels carry commercial advertisement
and Nepalese viewers are paying monthly charges to watch not
only the program but the advertisement also. Which is kind
of absurd and irony, Nepalese are paying their hard earned
money to watch advertisement. Because of that, most of the
advertisement played in foreign channel was made by foreign
multinational company and shown in their language or dubbed
in Nepali. So, obviously these advertisement don’t have Nepali
artist and other advertisement industry related actors. Which
is hampering the growth of domestic advertising industry and
employment prospects of artist, cameramen, editors and other
actors related to this industry. And of course no tax or other
related revenue is generated for government. This was the
major point which drew attention of policy maker to make a
law, which govern and monitor advertisement sector.

Clean feed

There are many definitions to clean feed. In television
technology, a clean feed is a video signal that does not have
added graphics and text or it is a signal which has not come
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from the main output of the video switcher, such as the output
of a vision mixer before the downstream keyed stage - the clean
feed is identical to the main program output but without any
captions keyed into it. This is also used to refer to backhaul feeds
of television programming sent via communication satellite or
other transport (such as a national fiber-optic network) sent
from another TV station or remote television production
truck on-location, which does not carry any television
advertisements or break bumpers. So, simply it means
advertisement free content of television channel broadcasting.

CLEAN FEED

POM

Necessity and its provision

Now a days, advertisement is as important as quality of the
product itself, for the expansion of market and profit making.
It's no secret that great advertising attracts customers, improves
brand awareness, and generates revenue. There are many
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platform for advertisement like print media, radio, television
and currently online platforms like social site/application,
YouTube etc. But interesting thing is social platforms, you tube
are fastest growing area in advertising sector. Among these,
television is most preferred choice for advertisements for both
large and small businesses because it represents one of the
most popular and widespread forms of media worldwide with
around 1.6 billion households having one or more television
sets. Television offers advertisers the ability to use motion,
color and audio to send a strong and cogent message to the
audience and it is also highly effective strategy when trying
to appeal to and convert your target audience. According
to IMARC Group’s latest report, titled, “Global Television
Advertising Market Report & Forecast 2021-2026", the global
television advertising market reached a value of US$ 278 Billion
in 2020. However in this country, the exact size and volume of
advertisement remains a matter of debate due to lack of reliable
statistics. But many believe that market to be around NRs. 8
billion and 18% of the total advertising market i.e. NRs 1.5
billion is expected as Nepal’s television advertising. However
according to the Advertising Association of Nepal (AAN) total
value of advertising market in the country, including the mass
media and signage, has crossed Rs. 12 billion.

In this country a number of foreign TV channels as mentioned
above are licensed to broadcast and most of them are Indian
origin, which are popular to Nepalese viewer. So the foreign
and multinational company are not preferring local Nepali
television channel to reach the potential market of Nepali as
their advertisement made for their own country and made
by their local artist as well are broadcasted here so covering
their viewer and Nepalese viewer as well. This has adverse
impact on local advertisement market and the prosperity of
Nepali televisions. Furthermore, the Nepali spent their hard
earned money to view their advertisement too and the Nepal
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government does not generate any revenue or tax from that.
So this is striking factor for policy makers which resulted in
publishing Nepal Broadcasting Act, 2019.

Initially, the Government of Nepal published clean feed
policy 2073, which purpose was to generate the revenue and
to increase the opportunity of employment by enhancing the
local advertisement market and making the foreign channel
advertisement free. The government of Nepal also published
National mass communication policy, 2073, which also pointed
out that the Government of Nepal will take necessary step to
make foreign channel advertisement free broadcasting in the
country.

On the basis of aforementioned policy background, The
Advertisement (Regulation) Act 2019 was published in the
Nepal Gazette on 25 October 2019 to regulate advertisement
and market promotion or distribution of goods, service,
programs or events in Nepal. This act define "Advertisement"
as “any word, sentence, drawing, image, symbol, poster,
pamphlet, publication, sign, structure or any other audio,
visual or audio-visual publication or prepared for publication
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in public regarding any product, service, event or occasion
through the means including print, electronic media, online,
social networks, hoarding board, balloon”. In the article 6 of the
aforementioned act, there are following provisions.

Subdivision 1: The foreign channel will have to broadcast
without ads.

Subdivision 2: The organizations who has done agreement of
broadcasting of foreign channel after taking
downlink permission at that time, will have
to broadcast without ads within one year
from the publication of this act. Furthermore
subdivision 3 of the same article.

Subdivision 3: Nepal communication media cannot
broadcast foreign ads by dubbing.

This act has defined six member Advertisement board and
their formation process, work, duty and authority. The act
has provision of penalty/punishment. The individual/ firm or
organization will be penalized by Nrs. 0.5 million if they would
violate article 6.

The department of information and broadcasting has installed
Multi Viewer Streaming and Recording System to monitor 24x7
hour of foreign and local television channel broadcasted by
different license holder operator of the country. The department
also prepares the report of monitoring and submits it to the
concerned authority to take action if the operator violate clean
feed laws.

Impacts

It is believed that many sectors like advertisement industry,
local television and the employment opportunity related with
these domains will increase after implementation of this act.
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The revenue and taxes collections of the Government will
also increase. It is believed that the foreign multinational
company advertisement will be broadcasted via local television
and this will be an economic booster for the local television
industry. Because of that the local television will have pressure
to make quality programs and maintain the standards, which
will decrease the dependency of the Nepalese viewers on
foreign channel for quality and standard programs and help
in preserving the language, culture, traditions, customs and
originality of the country. The advertising agency and television
industry will be self-sustained.

This policy is expected to bring direct and indirect positive
affect and enhance several areas like growing advertisement
and television industries is likely to boost innovation, stimulate
more research and development, acting, entrepreneurship
opportunity etc. New ideas and enterprises will come with these
changes being crucial to the growth of local creative industries.

In addition to the above-mentioned aspects, it will also create
opportunity for actors, filmmakers, produces, photographers,
cameraman, musicians, scriptwriters and others talent related
with this field. This will have cumulative effect in all sector of
economy with growth, productivity, sales and employments.

The impact of policy are not yet visible because of the current
pandemic situations. As pandemic has affected almost every
sectors of the economy all over the globe and the global TV
advertising market is expected to decline from $102.02 billion
in 2019 to $96.92 billion in 2020 at a compound annual growth
rate (CAGR) of -5:00%.

In conclusion, the clean feed policy will cease the broadcasting
of foreign advertisement and open door for the multinational
company to enter in Nepal and produce advertisements locally,
which in turn will have positive effects in advertisement
industry, television industry and other directly and indirectly
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related field. This will result in boosting the revenue collection
of the country and will be an economic oxygen for the GDP
growth of the country.
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Fundamental of Projects and
Project Management:
An Overview

5 Prof. Pramod B. Shrestha, Ph.D.”

Introduction

One of the major challenges that confront developing countries
and institutions is ensuring that the projects they support are
successfully implemented and that the objectives of the projects
are being realized.

Managing projects is one of the oldest and most respected
accomplishments of humankind. We all stand in awe of the
achievements of the builders of the pyramids, the architects of
ancient cities, the masons and craftsperson of great cathedrals,
mosque and temples, of the might and labors behind the great
wall of china and other wonders of the world. Today’s projects,
too, command our attention. We are impressed as a new school
or a new bridge is opened or as a new computer system comes
on live. All of these endeavors are ’projects’. Projects create
change. It is also limited in time and scope and has mixed
goals and objectives. It involves a variety of resources, and
is unique. Generally when we talk about projects and project
management, we think about techniques and procedures
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(related to project planning, scheduling and project control)
rather than management practice.

At its most basic, project management is a simple discipline. It
is an effort to achieve a specific objective within a schedule and
budget target, which typically cuts across organizational lines
and is usually not repetitive within the organization. It is also,
in my opinion, the management of the process of establishing
the project’s objectives and its definition; of assessing it so
that it is set up with the maximum chance of being successful
technically, commercially, socially, etc. for all its stakeholders it
affects; and of accomplishing it efficiently and effectively.

Project management is continually evolving and will continue
to gain momentum as a strategic competency and critical
business discipline across all industry sectors. Organizations
are increasingly adopting a project-based approach and there
is no indication that this trajectory will waiver or lose
momentum in the next decade. Project based work is now
business as usual for many traditional business units. The world
of work has changed and so too must the discipline of project
management. In times of social, environmental, economic
and increasing technological changes, project management
must evolve and adapt to changing conditions if it is to remain
relevant and meet the evolving demands of future focused
organizations. Management by projects has become a powerful
way to integrate organizational functions and motivate groups
to achieve higher levels of performance and productivity.

Projects — Their Nature and Purpose

The first step in our journey to develop successful project
management skills is to take a close look at what we mean by a
“project” and also look at its nature, characteristics and variety.
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Project - A Definition

The simplest definition of a project is ‘something which has a
beginning and an end. However, this definition needs some
qualification. Some of the definition of projects are:

An endeavour in which human, material and financial resources
were organized in a novel way, to undertake a unique scope of
work, of given specification, within constraints of cost and time,
so as to achieve beneficial change defined by quantitative and
qualitative objectives (Turner, 1993).

A Human endeavour which creates change; is limited in time
and scope; has mixed goals and objectives; involves a variety of
resources; and is unique (Andersen, Grude, Hang and Turner,
2019).

A project is a sequence of activities which are:

- Connected

- Conducted over a limited period of time

- Targeted to generate a unique but well defined outcome.

(Baguley; 2000)

A project is a unique complex of activities aimed at achieving a
jointly predetermined, unique result that must be realized with
limited means (Kor and Wijnen, 2010).

A project can be defined as a “non-repetitive activity” with the

following unique characteristics:

- It is goal oriented - it is being pursued with a particular end or
goal in mind;

- It has a particular set of constraints — usually centered around
time and resource;

- The output of a project is measurable;

- Something has been changed through the project being carried
out (Maylor, 2020)
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Project and project management includes planning, organizing,
directing and controlling activities in addition to motivating
what is usually the most expensive resource on the project -
PEOPLE

Planning involves deciding what has to be done, when and
by whom. The resources then need to be organized through
activities such as procurement and recruitment. Directing their
activities towards a coherent objective is a major management
role. The activities also need controlling to ensure that they fit
within the limits (for example say — financial) set for them.

From all the above definition, we can identify that a “project”
has:
* an objective (to create or achieve something)

* some resources (manpower, management, physical
resource)

* abudget - the estimate of resources needed

* aschedule or time-span from identification to achievement
of the objective

Similar a project:
* is a unique scope of work
* is undertaken using a novel organization

* achieves beneficial change

A project therefore:
* carries considerable uncertainty and risk
* requires the integration of the novel organization

* is subject to constraints of time, cost and quality
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In summary we can define that all projects:
* involve people
® are unique
* are concerned with change
* have defined outputs, outcomes and end-points
* use a variety of transitory resources

Having defined a project and outlined the role of management
in this environment, we can now examine more closely what a
project involves.

Project - The Key Dimensions

Generally we think about a project only in terms of its outcome
or performance. For example, we might think of a project
involving the construction of a house only in terms of the
outcome of a new house being built. However, the outcomes
of this and indeed all projects have other dimensions.

The definition of a project given above implies that the delivery
of the project’s purpose requires the management of five project
dimensions (objectives), not just one or three (Turner, 1993).
They are:

* Managing scope

* Managing organization
* Managing quality

* Managing cost

* Managing time
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Fig (1) depicts the five key dimensions of project and its
management:

Purpose
(Beneficial Change)

Fig (1): The Five Dimensions of Projects (Turner, 1993)

The traditional project management approach focuses only
on the time and cost dimension of a project. However, at the
end of the twentieth century, the procedure and influence of
the Quality Revolution with its accent on the provision of
total consumer satisfaction means that we now have to add
the “Quality” and “Scope” dimension of the project outcome.
The term “performance” is sometimes used to cover scope and
quality.

These five dimensions of time, cost, scope, quality and
organization are the key dimensions for all projects. As such
they must be:

# clearly defined at the beginning of the project
# monitored throughout its duration
# carefully managed and controlled at all times.

Indeed, the importance of these factors is such that it can be
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argued that the failure to define all five at the beginning of the
project will result in an unsuccessful project.

Quality

ORGANIZATION

Fig (2) - The scope/quality/cost/ time diamond

As indicated in Fig (2) all these dimensions are both connected
to and dependent upon each other.

For example, a shortage of time left to complete a project might
be compensated for by taking on extra labour - at additional
cost — or reducing the work content by changing the scope.
Similarly, an increase in quality dimensions of the project may
require increases in both time and money to compensate.

The Management Processes

Tackling the topic of the management of projects is not easy.
Projects are difficult to study for several reasons. They are
generally multi-organizational and hence often involve sensitive
issues that many people are reluctant to have publicly discussed;
they are often of long duration and there are multiplicity of
topics or issues to be handled. We have also seen good projects
around the world that were technically excellent, fall flat in the
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mire of political intrigue or social insensitivity. It is often a case
of good idea, but lousy execution.

To achieve each objective requires the use of management
processes that address the unique and transient nature of
projects. According to Turner (1993) there are two views on
management processes.

The problem-solving cycle addresses the uncertainty, viewing
the projects purpose as a problem, and applies standard
management processes (like Logical Framework approach)
for problem solving. A classic approach uses four basic steps:
plan, organize, implement and control.

We can also apply Deming PDCA cycle for project management.
The means by which constant improvement is achieved by the
PDCA cycle (applied to project management) is shown in Fig 3.

PLAN
Formulation & Revision of
Tntended Activity

CHECK/STUDY
Evaluate Performance of
all Phuses

Fig 3: Deming PDCA Cycle for Project Management

The planning stage involves the formulation and revision of
the statements of intended activity, whether formalized or
otherwise. The doing is the time when the project is carried
out (the direct value-adding phase). The check/study phase
involves a critical appraisal of both the project output (was a
good result achieved?) as well as the process (was it carried out
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as well as it could have been?). The act stage is that phase when
the whole project process is considered to see how the lessons
learned and gleaned from the review could be channeled back
to the people involved in the process.

The project management life cycle addresses the transience
of projects directly. Having a beginning and an end, project
go through several stages of development. There are many
versions of the project life cycle. The simplest has four basic
stages (Turner, 1993):

1. Germination (conception)
2. Growth

3. Maturity

4. Death

It is also evident that however well-defined the desired
outcomes might be, the project process itself is, like all human
endeavours, subject to change, growth and decline. This
pattern of growth and decline is a familiar one which we see in
the life cycles of many organic systems or organisms.

Germination (Conception)

During this stage the project is identified, its feasibility
reviewed and initial estimates of cost generated. This stage will
also involve an initial definition of performance and time. The
end of this stage, during which the project is compared with
other projects or standards of performance, will be marked by
a decision to implement the project or not. The decision to
implement will then lead to the next stage of growth.

Growth

In this stage the detailed design of the project outcome is
developed and decisions are made about who will do what and
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when. Cost and time estimates are also refined. Both this and
the earlier stage involve a relatively low, though accelerating
pace of activity.

Maturity

This is the stage in which the planned work takes place. Itis also
the stage with the highest activity rate and as such it requires
effecting monitoring, control and forecasting procedures which
will tell the project manager and the staff what has or has not
been done or spent, what ought to have been done or spent,
and what will need to be done or spent in the future.

Death

This stage involves a slower pace of activity, involving the
review and audit of the project and, ultimately, the break-up of
the project team.

The Project as a Conversion Process

This approach is also known as “System Approach”. The project
is viewed as a conversion or transformation of some form of
input into an output. As Fig 4 shows, the inputs are some form
of “want” or “need” which is satisfied through the process. The
project will take place under a set of controls or constraints -
those elements generally from outside the project which either
provide the basis for any assumptions, or limit the project. The
mechanisms are those resources that make the transformation
process possible.
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The above consideration provides the most basic model of
a project. The nature of the transformation process will be
determined by the environment in which it is taking place.

CONSTRAINTS:
Financial
Legal

Ethical
Environmental
Time

Quality
Organizational
Scope

INPUT: OUTPUT:
Want/Need |:> PROJECT |:> Satisfied Need

MECHANISMS:

People

Knowledge, Skills & Expertise
Capital

Tools and Techniques
Technology

. " " e

Fig 4: The project as a Conversion Process (Maylor, 2020)

PROJECT MANAGEMENT FRAMEWORK

The fundamental character of the above concept is adopted
from the Logical Framework Approach (LFA) model. As a
starting point in the Logical Framework Approach, we first have
to recognize that there are four basic levels of responsibility:

1. INPUTS = the resources we consume and activities we
undertake.

2. PROCESS = where the inputs are processed to produce an
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outputs (products or services)

3. OUTPUTS = the thing we, as good managers, are
committed to produce. These must be stated
as results. If we fail to produce those results,
then the burden of proof is on the manager to
"show cause" as to why he or she failed.

4. PURPOSE = the reason we are producing the outputs: the
higher level objective that causes us to invest
in producing outputs.

Having outlined the basic management hierarchy of objectives,
let us now introduce the basic scientific method:

All human activities are uncertain. Therefore, we view our
project as a set of interlocking hypotheses: if inputs, then
outputs; if outputs, then purpose.

Note that now we have introduced the concept of probability
(uncertainty) of success in our hierarchy of objectives. One
of the common definitions of uncertainty postulates that
uncertainty and the availability of relevant information are
directly correlated: in the absence of information uncertainty
is high - when information is made available, uncertainty
decreases.

Now, let us introduce the another viewpoint which is important
to the Logical Framework Analysis — the System Analysis - a
requirement that we have not specified a system until we have
specified the relationship this system bears to some larger
system. To do this, we add to our four - level (inputs — process
- outputs — purpose) objectives hierarchy a fifth level, called
"Goal".

A system design algorithm as applied to LFA can be represented
by the following simple equation:

Y (t) = f[X (1), E (V)]
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Where 'f' represents the system transfer function (as in control
system theory), it tells us how the system transforms all Inputs
- purposeful as well as environment - into outputs.

In this algorithm:
X (t) represents the set of inputs to the system;
Y (t) represents the set of outputs from the system;
t represents system parameters;
E (t) represents the environmental parameters; and

t  represents any independent variable.

The above equation indicates that the sets of outputs from
the system is a function (f) of the inputs to the system and
of the environment in which the system operates. It is
important to note that the relationship between the system
and the environment (the bigger system) convey the following
important attributes:

¢ The environment is also affected (directly or indirectly)
by the outputs of the system; and

* The environment, hence, has a dynamic influence on,
and is also influenced by the system.

The external factors which are outside the direct control of the
project can also significantly influence the success or failure of
the project. Given the many uncertainties in the connection
between purpose and goal, we also view this final element in
our LFA logic as a testable hypothesis (if purpose, then goal).

It is important to note that the relationship between the levels of
objectives is not random or accidental; there is a definite causal
relationship. When we identify our purpose, for example, and
then define the outputs we will need to achieve that purpose,
we are in effect saying: "If we can produce these outputs, then
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we should achieve this purpose”. In other words, we select
these outputs because we believe they can cause the purpose to
happen. We are therefore making a hypothesis that "if outputs
- then purpose”. The logic is - IF and THEN

The concept of linked hypothesis is very important in the
project management framework. A hypothesis is defined as a
predictive statement about a causal relationship that involves
uncertainty. A simple example of this is the prediction that if
one boards one's regular morning bus by 8 o'clock, then one
will arrive at one's office on time. However, it is not possible to
have 100 percent certainty that this will happen because many
things could happen between boarding the bus and arriving at
the office, such as the bus breaking down, or being involved in
an accident.

When we design a project using this framework, we have to
make a series of predictions which we usually call hypotheses.
These are:

¢ [F the inputs are managed properly,

THEN the outputs will be produced.

* IF the outputs are produced,

| THEN the purpose will be achieved. |

* IF the purpose is achieved,

| THEN this will contribute to achievement of the goal. |

We assume that:

e If the inputs are available, then the activity will take
place.

e If the activities take place, then the outputs will be
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produced.

¢ If the outputs are produced, then the purpose will be
achieved.

* Ifpurposeisachieved, in the long run this will contribute
to the fulfilment of the goal.

The hypotheses as shown here are over-simplified. Each time
we make some hypotheses, we have to accept that there will be
a degree of uncertainty. In general, the amount of uncertainty
increases as we reach higher up the project hierarchy of
objectives. It therefore becomes very important to clarify the
nature of uncertainty so that we can select a design that has
the highest probability of success. This is done by including in
our project design, additional factors necessary for achieving
success but which are beyond our control. We call these
additional factors "assumptions". For example, when one
predicts that one will get to the office on time by boarding one's
regular bus at 8 o'clock, one assumes that the bus will be in
good mechanical condition, and there will be no accidents.

Assumptions reflect our recognition that there are factors
beyond our control that are necessary for successful
achievement of objectives at all levels of the project. In the
previous example of catching the bus to go to the office in time,
we can control getting up on time, having breakfast and getting
to the bus-stop for ourselves. We cannot, however, control the
traffic or ensure that the bus company keeps its buses in good
running order. So by identifying our assumptions, we have
expanded our original hypothesis statement to include the
specific nature of the more important uncertainties that could
affect that hypothesis.

Having once identified the assumptions, we can then try to
deal with them in such a way as to increase our probability of
success and consequently our confidence in our project design.
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The question of assumptions can be the critical factor in
projects and project management. The important point is that
we must define, at any one level, all the necessary and sufficient
conditions (both within our control - the central hypothesis -
and outside of our control — assumptions) that must be in place
for us to achieve the next level objective.

Assumptions are useful not only during the design stage of the
project but also during the course of the implementation of the
project and its evaluation. Once the project begins, the project
manager should monitor the assumptions regularly to assess
their continuing validity. Assumptions are also important
during monitoring and evaluation because their examination
can provide useful insight as to why the project has or has not
succeeded on achieving its stated objectives.

PROJECTS AND PROJECT MANAGEMENT IN THE NEW
DIGITAL WORLD

Projects touch all our lives, in working and social environments.
In this new environment, we manage change through projects.
One of the major challenges that confront developing countries
and institutions is ensuring that the projects they support are
successfully implemented and that the objectives of the projects
are being realized. Project-based management has become
the new general management through which organizations
respond to change to develop and exploit markets ahead of its
competitors, and hence project management is a skill that all
managers need in their portfolio, alongside more traditional
disciplines.

Projects come in many guises. Big or small, projects are
characterized by their temporary nature, which makes it
virtually impossible to fall back on existing tools. They are
non-traditional, complex and unique. A project therefore
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carries considerable uncertainty and risk, and is subject to
constraints of time, cost and quality. The management of
projects is a process, by which beneficial change is defined
and implemented. Since projects are innovative processes for
development that require multi-disciplinary skills to manage,
there is need for trained and competent staff who can handle
projects with confidence and ease.

Today we have come to a critical tipping point, where the
information communication technology (ICT)-fueled digital
economy is taking off in an exponential way. We have also come
to recognize that in this Fourth Industrial Revolution (4th IR)
which will fundamentally change the way we live, work, and
relate to one another. This transformation is not defined by any
particular set of technologies, but rather by a transition to new
ecosystems built on the infrastructure of the digital revolution.
The 4th IR is seeking to shape and design these new systems
by emphasizing and scaling cross-sector and cross-geographic
collaborations.

We are at the beginning of a global transformation that is
characterized by the convergence of digital, physical, and
biological technologies in ways that are changing both the world
around us and our very idea of what it means to be human. The
changes are historic in terms of their size, speed, and scope.
This transformation—the Fourth Industrial Revolution—is
not defined by any particular set of emerging technologies
themselves, but rather by the transition to new systems that
are being built on the infrastructure of the digital revolution.
As these individual technologies become ubiquitous, they
will fundamentally alter the way we produce, consume,
communicate, move, generate energy, and interact with one
another. And given the new powers in genetic engineering and
neuro-technologies, they may directly impact who we are and
how we think and behave. The fundamental and global nature of
this revolution also poses new threats related to the disruptions
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it may cause—affecting projects and project management and
the future of work as well as social value systems and ethical
frameworks.

In a next step, two sets of questions will require attention if the
digital revolution is to be shaped in a way that can bring broad-
based improvements in projects and project management,
making our societies more prosperous and inclusive.

First, there is a need to measure the impact of technologies
beyond productivity and innovation, ensuring that the digital
revolution is also socially beneficial and sustainable in the area
of projects and its management. In assessing the impact of the
unfolding digital revolution, parts of the picture are currently
missing. Ideally more mechanisms would be captured by which
new technologies enable and empower people in projects and
project management and to more systematically keep track
its impact. What is measured matters for the way trust in
new technologies is built and the way the emerging Fourth
Industrial Revolution can be shaped.

Second, new indicators could usefully be introduced to
better map various project benefits and is concerned with the
points of contact between project and beneficiaries, where
project activities encounter the population's perceptions and
expectations. Physical and financial monitoring generally
measures a project's provision and delivery of services and
inputs. But in any development project we also need to know
whether their services are being accepted and how they are
being integrated into the systems.

A concept of benefit monitoring is accomplished by collecting
the data according to the criteria - indicators framework.
Choosing the proper indicators to be measured is crucial to
setting up effective benefit monitoring system. Inappropriate
indicators can doom a benefit monitoring and evaluation
system. Once the types of indicators have been defined,
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several operational criteria should be applied in choosing the
actual indicators. The measurements should be selected with
implementation in mind and should be developed according to
the basic concepts of speed, regularity, flexibility, and mobility.
Systematic data sources for these indicators will need to be
identified.

Conclusion

This paper has provided an overview of the environment in
which a project operates and some of its structures which can
be applied to understand the nature and context of project and
project management. Whenever we start any project, the first
question of “So where do I start my project?” arises regularly.
The first thing to consider is the strategy for the project. This
determines the priorities for what follows and sets the objectives
by which project performance will be assessed.

Having set the strategies, the next step is to model (plan) the
system that will be used to deliver the desired outcome. The
next phase is the execution phase where the fundamental
question is “How the project should be managed on a day-
to-day basis?” In bringing together the resources to execute
the plans, the project manager has to be in a position to make
objective decisions about the scope, quality, time and cost of
the project.

The last phase is the evaluation phase where assessment of the
project and its outcomes are made and feedback provided for
future projects.
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Television Broadcasting
Technologies in Nepal

£ Anup Nepal* Subodh NepalM

Introduction

Television broadcasting is the distribution of television
program content to public users using a telecommunications
network. Until the mid-1980s, television programming in
most countries of the world was dominated by a small number
of terrestrial networks but the television broadcasting field
has tremendously developed these days. The TV broadcasting
technology evolved from the small terrestrial networks has
transformed into new technologies like Satellite Broadcasting,
Cable TV broadcasting, Digital Terrestrial Broadcasting,
Multichannel Multipoint Distribution Service, Internet
Protocol Television (IPTV), etc. This article aims to elaborate
on the technological trends of broadcasting from past to
present emphasizing the key technologies with greater impacts
in the development of broadcasting.

Brief History of Television Broadcasting in Nepal

In Nepal, television broadcasting started in 1985 when Nepal
Television started its UHF/VHEF transmission installing a

* Divisional Electronic Engineer, * * PhD, Flectronic Engineer, Ministry of
Communication and Information Technology
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single transmission site at Phulchowki (Nepal Television,
2020). The broadcasting included limited programs and was
restricted to the transmission within a limited Line of Sight
(LOS) region. This limited area transmission had an end in
2002 when Nepal Television started the satellite transmission
of its television content. Till then the electricity and television
sets were being easily available even to the remote areas of
Nepal. By the use of satellite stations, the television signal
became readily available to most of the places in Nepal.
Another key transformation of the television watching trend
in Nepal is the breakthrough of the cable network distribution
system. Different private cable operators built their own
distribution network to carry larger number of television
channels initially to the main urban areas through the use of
coaxial cable. These cable-based transmission system not only
used to broadcast Nepalese channels but also to broadcast
different foreign (especially Indian) television channels making
the TV broadcasting more diverse, intense, and easily available.

In order to encourage the involvement of private sectors
in transmission and content production for television, the
government of Nepal introduced the broadcasting rules and
regulations. After the rules and regulations were in acted,
the huge participation of private sectors (like Kantipur
television and Image televisions) had greatly changed the
broadcasting scenario. Different terrestrial television launched
their transmission from different part of the countries using
VHF/UHF analog broadcasting. At the same time, some big
houses also started to broadcast their television signal through
satellites, which then received by cable distribution companies
and disseminated it to end consumers through coaxial cable.
At the same time government owned Nepal Television also
extended its coverage by adding more transmission sites and
more channels to be distributed using satellite and terrestrial
channel. Later, it became more economic and cost effective
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for the operators to choose cable networks to distribute their
television signal than other mediums like terrestrial channel
but due to proper lack of regulation it was very tough thing to be
implemented. In order to address this problem (especially for
private television operators), government of Nepal introduced
provision of cable television i.e., the television using the cable
networks as a distribution media.

In the year 2010, the satellite broadcasting of television signals
was very popular since the satellite transmission was already
digitized but the terrestrial transmission was still analog. Also,
due to the large coverage of satellite broadcasting including
urban, suburban, and rural areas, two operators established
their distribution network for satellite broadcasting of multiple
(national and international) television channels. By then, most
of the television channels were distributed using cable networks
(coaxial and optical fiber) and satellite point-to-multipoint
networks. Most of the operators who were licensed to have
terrestrial transmission shifted their transmission mode to
either cable or satellite. So many wireless frequency channels
in the VHF and UHF bands were unused.

As per the International Telecommunication Unions (ITU’)
guidelines, the Government of Nepal interduce modality for
the graceful transition of analog-digital terrestrial transmission
of TV into the digital transmission of television signals (ITU,
2012). This transition process commenced in 2012 and took a
long time to completely switch analog signal transmission off
and digital signal on. During this process, the Government of
Nepal vacated all the previous UHF band allocated to analog
TVsinto the band to be used for digital terrestrial transmission
and allocate some additional spectrum from the UHF band for
the digital terrestrial transmission of the television signal.

In the meantime, the traditional analog based cable distribution
needed to be digitized since digital technology was being widely
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spread all over the world. This transformation was really a great
challenge for all of the broadcasting stakeholders (regulators,
cable distributors, channel distributors, advertising agencies,
content producers, television operators and consumers). This
is because it demanded a huge of investment for replacing the
analogbased headend, transmission media and supplying digital
set-top box to each and every consumer home. For regulators,
they required to provide proper rules and regulations, monitor
the implementation as per the rules, and update the rules after
analyzing the demands and needs of the consumers, operators
and other stakeholders. This whole process went on for a long
duration till it was fully implemented.

Due to massive digitization of technologies around the world,
the television transmission also transformed into complete
digital erain and around 2020 in Nepal. All the analog terrestrial
channels were converted into digital terrestrial channels.
Cable operators upgraded their classical approach of signal
distribution into digital platform by using digital technologies
and optical fiber. At the same time the internet penetration
of the country was highly increased through the use of latest
technological developments like 3G, 4G, FTTH, Wi-Fi, etc.
The advancements in internet, data rate, video compression
technology, robust transmission media, studio equipment,
cameras, recording media made the television broadcasting
technology highly emerging and developed. Currently, there
are digital cable operators, terrestrial distribution operators,
IPTV operators, Cable TV operators, Satellite broadcasting
operators, MMDS operators operating national, regional or
local basis. Nepal Television has already started its additional
regional channels from Itahari and Kohalpur stations and is
planning to add more channels and transmission sites.
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Key Television Technologies in Nepal

In Nepal, has various television technologies in use from
its initiation to present. The transition in technologies
emerged with the technological advancements, national and
international trends, public interest in television, and market
capabilities in Nepal. The major broadcasting technologies that

were used and are being used are listed below and explained in
brief:

1. Analog Terrestrial Broadcasting:

Analog terrestrial television is a type of television broadcasting
in which the television signal is transmitted by radio waves
(using analog modulation techniques and analog transmission
format) from the terrestrial (Earth-based) transmitter of a
television station to a TV receiver having an antenna. During
the initial phase of Nepal Television, VHF and UHF frequency
bands were used to transmit analog television. After the
privatization in television broadcasting, there were almost 30
analog terrestrial television license holders in Nepal. Due to their
requirment for the large number of high-power transmitters at
different rural locations in the country and lack of proper and
sufficient coverage, this type of transmission no longer used
by private sectors but still in use in case of government owned
television. However with the emergence of digital technologies,
such system of broadcasting is no longer in exists.

Transmiteer

)

Recafvar

Figure 1: UHF transmitter used for Analog terrestrial transmission
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2. Digital Terrestrial Television Broadcasting (DTTB):

Digital terrestrial television broadcasting has brought
strikingly higher quality and functionality to television
broadcasting, and it has also promoted the effective use of
radio frequencies as a public resource. In this technology,
digital modulation techniques are used for the transmission
of television signals. It requires a set-top box to be connected
to the traditional television receiver as shown in the figure
below. There is a number of DTTB standards that define the
predefined standard and properties for the implementation
of the system. The standards are DVB-T (Digital Television
Broadcasting-Terrestrial) used in Europe, ISDB-T (Terrestrial
Integrated Service Digital Broadcasting) used in Japan,
ATSC (Advanced Television Service Committee) used in
America, DTMB (Digital Terrestrial/Television Multimedia
Broadcasting) used in China. Nepal uses the DVB-T standard
for the implementation of DTTB. Nepal Television has already
completed the transition process of Analog to Digital television
by implementing DVB-T2 (second generation DVB-T)
systems.

Figara 1 DTTB system and stondards

ATSC )
ISDB-T

e

Figure 2 DTTB system and standards
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3. Traditional Cable TV Network

This network initially began to broadcast video signals to
the locations with poor or no reception. Traditional Cable
networks are also called community antenna TV because this
antenna is present at the highest level of the building to receive
signals from the TV stations then distribute these signals via
coaxial cables to the community. Modern cable television,
however, does offer several advantages over the original analog
over-the-air television broadcasts. One of the first advantages
addressed by cable TV systems was better reception. The
following is the schematic diagram of the traditional cable
TV network. The Coaxial network can be replaced by Hybrid
Fiber-Coaxial Network. In Nepal, till about three years ago,
many cable distributors were operating at national, regional,
and local levels. But due to government policy of conversion
of analog cable television into a digital system, these cable
operators transformed their network in digital transmission. A
large portion of the population used this form of TV reception
before it is digitized. This distribution medium carried almost
all of the Nepali channels as well as foreign channels through it.

Drop cable
M Picking antenna
A

Coaxial
cable

\

Head end Splitter

Amplifier

Tap

Figure 3 Traditional Cable TV network
(Cable TV Networks, 2021)
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4. Digital Cable TV network:

This is the latest television distribution technology that
accumulates the digital television contents (channels)from
different media and encodes, modulates them digitally. The
digitally encoded signal is combined with data from SMS
(Subscriber Management System, CAS (Conditional Access
System) and transmitted through a robust transmission
medium. The digital composite signal is then received,
decoded at the customer premise through the use of a Set-
Top Box. Digital cable television offers several advantages
over analog cable television broadcasts. The advantages are:
1) Consumer can have a better quality of television signal
like (SD/HD/UHD/4K/8K), 2) Due to better compression
technologies consumer can receive a larger number of channels
with their interest and selection, 3) consumer can have different
packages of the channel with different cost, 4) On-demand
programs can be transmitted. And most importantly the same
network can be used to distribute and receive the internet data
very effectively so that consumers can have both internet and
TV signal with high quality. The figure below shows the basic
network diagram for the digital cable TV system.

=
L
-~

Figure 4 Simple Network for Digital Cable distribution
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5. Satellite Broadcasting:

Satellite broadcasting is a system of content distribution using
broadcast signals relayed to and from communication satellites,
which are then received by parabolic antennae better known as
satellite dishes. A satellite receiver decodes the incoming signals
and presents them to the user through standard television. The
signals coming in are encoded and digitally compressed so
as to minimize the size and so that the provider can bundle
more channels into the signal. It has all the facilities that are
provided by any other digital television system. The benefit of
satellite broadcasting as compared to digital cable is that it has
better coverage regions. But the main drawback being signal
fading and delay due to wireless transmission to and from
the satellites. In Nepal, there is only one operator for satellite

broadcasting now.
Satellite
Transponder
Ku-band
4 ( )

« o

DTH-Dish
(with LNB)

—— Sct-top
r BOX = -
Broadcasting  Station Vlg:\:r':i‘g
Centre

Figure 5 Satellite broadcasting system (DTH) (WINEFASER, 2018)

6. Internet Protocol based TV (IPTV)

Internet Protocol television (IPTV) is the delivery
of television content over Internet Protocol (IP) networks in
contrast to delivery through traditional terrestrial, satellite,
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and cable television formats. Unlike downloaded media, IPTV
offers the ability to stream the source media continuously. As
a result, a client media player can begin playing the content
almost immediately (Wikipedia, 2017). In Nepal, there are few
numbers of IPTV providers currently providing their services
in different regions of the country.

FHR : Fast Hop Router

LHR : Last Hop Router

OLT : Optical Line Termination
ONU : Optical Network Unit

PTV Aggregation
HeadEnd Switch/Routeur

Figure 6 Typical IPTV architecture (Mounir Sarni, 2009)

7. Multichannel Multipoint Distribution Service (MMDS)

It is a wireless broadcasting technology used to distribute
television signals to households, used for an alternative
method of cable television reception. Recently, this kind of
television distribution is used terrestrially and via satellites. In
Nepal, there is one operator currently delivering this service in
the UHF band. It uses the DTTB technology to distribute the
multiple television channels to the consumers. Similar service
of distribution of television channels is also provided by two
more operators but they use satellite Ku-band frequency as
a wireless media. Television users use terrestrial or satellite
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antennas and set-top boxes to receive such kinds of television
signals.

Headend Transmission : Receiver

Figure 7 Typical architecture of MMDS system (Horizon, n.d.)

Conclusion

In Nepal, though the television history is of very short, it has
greatly transformed in terms of technologies used, the quality
of content based on the public interest. These days, the habit of
watching television is changing due to the digital convergence
and availability of other IP platforms. This article tries to
accommodate the brief history of the television industry in
Nepal. It also attempts to highlight some of the broadcasting
technologies used in Nepal from past to present.
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Necessity of Fecal Sludge
Management in Nepal

i3 Er. Rajiv Joshi”  Er. Reetu Rajbhandari””

Fecal sludge management (FSM) is the collection, transport,
and treatment of fecal sludge from pit latrines, septic tanks,
or other onsite sanitation systems. Fecal sludge is a mixture
of human excreta, water and solid wastes (e.g. toilet paper or
other anal cleansing materials, menstrual hygiene materials)
that are disposed of in pits, tanks or vaults of onsite sanitation
systems. Fecal sludge that is removed from septic tanks is
called septage

FSM is necessary in densely populated areas where a
proportion of the population is not connected to a sewerage
network, and the covering and rebuilding of pit latrines is not
possible. This is the case in most urban areas in developing
countries, but such services are also used in developed
countries where sewerage systems are unavailable. FSM
services are usually provided by formal and informal private
sector services providers, local governments, water authorities,
and public utilities. However, in many developing countries
FSM services are often unavailable, or if they are available are

* Project Director, PIEx Cell, SOPHEN, * * Sanitary Engineer, Life Member, SOPHEN
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often informal, unregulated, unhygienic and unsafe. This can
lead to surface water and groundwater pollution, the spreading
of pathogens into the environment, and adverse public
health impacts. It can also result in unreliable services with
relatively high costs to the households, which need them.

Fecal sludge collection services can be made available on a
scheduled basis or on a call-for-service basis (also known as
on-demand, on-request, or non-scheduled services). The
collected fecal sludge may be transported to treatment plants
using a vacuum truck; a tank and pump mounted on a flatbed
truck; a small tank pulled by a motorcycle; or in containers
on a handcart. Mobile or permanent transfer stations can be
used to improve the efficiency of fecal sludge transportation by
transferring the waste to larger tankers for haulage to treatment.
The wider use of multiple decentralized sludge treatment
facilities within cities (to avoid long haulage distances) is
currently being researched and piloted.

The collected fecal sludge should preferably be processed
at dedicated fecal sludge treatment plants, or co-treated
with sewage in municipal sewage treatment plants, where these
plants are particularly designed take such additional load, and
facilities to separate liquids and solids are available. A variety of
mechanized and non-mechanized processing technologies may
be used, which could include constructed wetlands, anaerobic
digestion, waste stabilization ponds, etc. The treatment process
can produce useful products such as treated effluent that
can be used for irrigation and treated solids, which can be
composted to apply as a soil conditioner or used for various
other uses such as production of biogas, charcoal, biodiesel,
powdered industrial fuel, etc., and even to generate electricity.
Historically, the term night soil was used for fecal sludge.
Resource recovery from fecal sludge can also be for building
materials, protein, animal fodder, and water for irrigation.
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Sanitation Value Chain

e,
--------
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.

Reuse (Fuel, biogas, power
CAPTURE - STORAGE - TRANSPORT - TREATMENT jon)  Disposal

Adapted from Global Health Hub, 2012 .

In 1990, only 6% of the households in Nepal had toilets. The
sanitation coverage accelerated and reached almost 87% in the
country (2011). Nepal undertook a rapid and effective rapid
sanitation movement hinged on community awareness and
participation, which was highly successful and as a result the
country was declared an Open Defecation Free (ODF) area on
30 September but, this is not the end of the sanitation story.
Declaration of the ODF status has posed new set of second-
generation challenges, which demand a systematic and much
higher level of planning and interventions. Nepal’s rapid rate of
urbanization has made it more complex to provide sustainable
facilities along the value chain of FSM treatment Although the
ODF status implies that most of the fecal matter is contained and
stored inside onsite sanitation facilities, in non sewered areas,
the same is not true when it comes to addressing the emptying,
transport and treatment of the stored fecal sludge. With rapid
urbanization and population growth, the haphazard disposal
and discharge of the fecal sludge in open land, forests and
rivers are becoming more frequent. These activities have caused
serious health issues and imposing negative consequences on
the environment. So in fact, the realization of benefits of the
ODF status is only fractionally realized. This situation is not
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much different from open defecation.

Census data of Nepal 2011 shows that 70% of the toilets are
connected to on-site sanitation system whereas the remaining
30% to off-site sanitation systems, A follow up study by CBS,
2012 shows that though there have been some development in
the conventional treatment and management of wastewater but
fecal sludge treatment has not yet received adequate attention.
This is relatively a new but a growing concern that must be
addressed to achieve safe sanitation for urban areas in Nepal.

Improper faecal sludge management at urban centers is a
major bottleneck to achieve the total sanitation target of the
country and the country’s SDG commitments to achieve by
2030. Some research and studies have also been carried out
regarding technical, economical and institutional aspects
of FSM in Nepal. The wastewater conveyed through offsite
sanitation systems are partially treated whereas 170000 cubic
meters of faecal sludge produced annually from existing on-
site sanitation systems in the valley (ENPHO, 2014) is being
discharged in water bodies by desludging vehicles without
any treatment. To meet the need of sanitation demand Asian
Development Bank (ADB) sanctioned the loan for sewage but
there are no funds currently available for the FSM program.
Therefore, it has become necessary to develop the faecal sludge
management (FSM) program in combination with sewerage
systems to achieve citywide inclusive sanitation.

Recently, an independent study was conducted by Society of
Public Health Engineers Nepal (SOPHEN) in Eastern Nepal;
Mithila municipality, Janakpur Sub-metropolitan city and
Bardibas municipality, and Western Nepal; Putalibazaar
Municipality, Beni Municipality and Pokhara Lekhnath
Metropolitan City, which shows that in the Eastern part of
the country, the private operators practice regular emptying
of the on-site sanitation systems however the emptied sludge
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being disposed off in the forests, fields, and water bodies and
sometimes used as compost manure in some areas. It was also
revealed that most of the time municipal authorities are not
aware of fecal sludge disposal facilities and arrangements,
or tend to turn overlook to the problem. The key reasons
are that the municipalities fail to find available land, lack
policies and laws as well and only limited capacity on Fecal
Sludge management has hindered the proper utilization of the
budget allocated by the Government of Nepal. In the western
Nepal, waste management is more inclined towards properly
addressing the solid waste management, which is often silent
about FSM. Challenges are similar in rest of the country.
However, municipalities in Western Nepal have expressed
willingness to collaborate with private sectors/ NGOs and
other concerned authorities to manage their faecal sludge and
wastewater along with the solid waste for effective results.

Several studies conducted in the region has shown the need
of a crucial intervention for safe excreta management for
sustainable sanitation. Safe excreta management includes safe
collection, periodic emptying and transportation for adequate
treatment with reuse/ disposal options. However, in most part
of the country sanitation is limited to toilet construction only.
A significant number of containments have been constructed
during ODF campaigns, and desludging service providers exist
largely in urban areas, which are unregulated and unorganized.
However, faecal sludge treatment plants are very limited in
number and haphazard disposal of emptied faecal sludge still
remains to be predominant. Thus demanding integration of
faecal sludge management in the planning along with other
urban services to safeguard the environment and water
resources of that area. While the problem is multifaceted, an
overall conducive environment to deliver improved wastewater
and FSM services mainly for urban areas in Nepal needs to be
established urgently.
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The formulation of clear policies, regulations and legal
instruments should be expedited up. Awareness activities
have to be equally prioritized as well. One good part of the
discourse on FSM being the Government of Nepal came up
with an “FSM institutional framework, 2074” for regulating the
FSM initiatives. Several municipalities within and outside the
Kathmandu valley have initiated actions to tackle the issue of
FSM, parallelly with wastewater and solid waste management
in order to achieve safe and sustainable sanitation, that
constructively contributes towards attaining the targets of
Sustainable Development Goal 6 to “Ensure availability and
sustainable management of water and sanitation for all”. On the
other hand, there still are number of municipalities, requiring
better understanding on the management of faecal sludge along
the service chain (containment, emptying & transportation,
treatment and reuse/disposal).

Rigorous efforts to create awareness of the general public on
the need to efficiently manage the entire chain of FSM activities
and capacity building of key stakeholders are equally necessary.
The local, provincial and federal government together should
put an effort to prioritize this agenda. There is an urgent need
to formulate and enforce FSM policy and regulation. An
enabling environment should be established so that all the
key actors in the sector can come together to make better use
of available resources and avoid duplications. Private parties
should be encouraged to come forward for smooth operation
of services. Public awareness through outreach campaigns
and mass media on the importance of faecal sludge collection,
desludging/transportation, treatment and disposal or reuse
should also be augmented. Further it is necessary to bring to
light that a properly managed fecal sludge is more of a valuable
resource than merely a waste product that can provide organic
fertilizer for crops as well as water for irrigation and even
provide energy as well
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Necessity of FSM hasbeen feltand seen across the municipalities
of the country demanding a high priority to be accorded by the
government. Professionals in the sector need to be developed
to meet the increasing demand for designing, constructing and
implementing faecal sludge management solutions. And, as
sanitation situation and practices are vary across the country,
the approach and solutions should be context-specific and
impactful.
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"Engineering in Archaeology"
Restoration of Loh: Degah (Stone
Temple) at Kirtipur

5 Ar. Er. Shova Maharjan”

Abstract

This article deals with the restoration of Shikhara temple
affected by Gorkha Earthquake 2015. Here, I tried to show the
linkages between engineering and heritage conservation. It
talks about the intangible cultures, followed during restoration
work, importance of documentation works, skilled manpower,
traditional materials and technologies.

Key words: - Shikhara, Intangible culture, skilled manpower,
restoration, traditional material and technology

1. Introduction

Nepal is very rich for its architecture and cultural heritage.
Mainly two types of architectural typologies of temples can be
seen in Kathmandu valley i.e. Multi-tiered roof and Shikhara
style. Shikhara is a brick or stone temple of geometrical shape
with a tall central spire rising to the heavens, suggesting the
peaks of the surrounding mountains. Shikhara are found in

* Engineer, Department of Archaeology
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different shape and size with different architectural features
and popular during the 16thcentury. (Gutschow, 2014)

In kirtipur area, mainly two number of stone temple exists.
Among those two Shikharas, Loh: Degah, meaning stone
temple in Newari is larger one and located in Ward No. 10,
Loh: Degah Tole. This Shikhara is at the intersection of three
roads coming from Baku Nani from the North West, Chithu
way at the east and at south is the way to Mantole forming "Y”
junction.

According to the inscription of temple, Loh: Degah was built
in Nepal Sambat 784 by Bajracharya Family. It took total
one full year and completed in NS 785 in the same month of
following year. The temple was built in Granthkut style, and
the final ritual was held in Poush 785, two months after the
completion of temple. This ceremony was on the day of solar
eclipses and attended by the king of Patan, Srinivas Malla
(Shrestha -2057). Another inscription on the entablature of
the facade, has Sanskrit slokas in praise of Sakyamuni Buddha,
his consort, and his mother. Mainly temple is dedicated to Tri-
Ratna (Buddha, Dharma and Sangha).

1.1 Features of Temple

Loh: Degah is very unique temple with perfectly amalgamation
of Hindu and Buddhist culture. This temple is Square in plan
with three levels of plinth. On the lowest plinth in northern
direction has a pair of guardian lions and guardian deities
known as Mahankals .Temple consists of central chamber
surrounded by a colonnade of 12 octagonal stone columns, with
an entrance to the northeast with beautiful wooden carved door
and stone Toran. The temple, incorporates fine carvings, of the
Panchha Dhyani Buddhas with the forefingers crossed and the
palms facing inwards. Every fagade of the chamber have Hindu
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gods (Ganesh, Baghbhairab, Mahankal, Lokeshowr, Tara) and
Dhyani Buddhas in the upper ones, arranged according with
iconographic rules. This features made it archeologically very
important.

The ceiling of the chamber is corbelled. There are no steps on
the interior to give access to the inside of the tower, but there is
asmall opening in the center of the ceiling of the shrine. The top
of the tower also has a narrow shaft, open to the sky. Above the
Cornices, in first floor of the temple in every direction centrally
in form of Rathas style, Burja are made with Pancha Buddha in
all four direction. Every Burja has the base of different animals
as the vehicles. Elephants, flying Urushingha, horses and birds
can be seen in seven numbers each in base. Around the base of
the tower, which has the characteristic slightly bowed profile,
are shrines on each face in the form of projecting windows,
with smaller niches above and ended with Cornice at top with
gold plated copper Pinnacle.

The temple formerly housed images of Sakyamuni Buddha,
Pragya Dev and Padmapani Avalokitewara. In the years
between 1979 and1982 all the images were stolen and were
never recovered. Now in present day replica is made and
replaced.

2. Restoration of Temple

As Gorkha Earthquake 2015 had affected a lot of monument of
Kathmandu valley and other different districts, Loh: Degah is
one affected partially in Kirtipur. (Affected monuments 2015,
DoA). The main body of Shikhara was damaged and cracks were
developed vertically up to the base of Gajur level. South facade
of Shikhara was more damaged comparing to other facades.
On the south eastern corner line of Shikhara seems damaged
and layers of stone are shifted to inside in masonry wall and
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diagonal crackes are developed in upward and downward
at both direction. So structural studies was essential for
conservation of temple and after study, the temple is suggested
to dismental up to the first floor level and restoration should
be done. While ground floor walls,its condition and alignment
was well checked before conservation.As this temple is made
with the stone from outside and Ma-Apa brick in inside with
thick wall with mud mortar. Stone is the main material of this
temple with all carving works of Cornices, icon of different
gods, windows, Torans, and other elements of temple seem in
outer facade.

The Department of Archaeology is the main government
authority for conservation and management of all tangible and
intangible cultural heritage of Nepal by Legislative provision.
DOA has allocated budget for the restoration following the
prevailing procurement practice in Nepal.

2.1 Documentation Work

For the conservation of temple, inventory and its drawings are
the most important.Inventory was found in Department of
Archaeology but drawings was not found ,while some sketeches
was present in some refrences books related to Kirtipur. So
firstly documentation work was given main priority and full
inventory was prepared by appointed Site engineer of DoA with
detailed photographs, engineering drawings, and cost estimate
of project as well as. Then conservation notes which is essential
part in conservation for its historical and archaeological value,
is prepared by project In-charge.

As per time, Vertical and diagonal cracks start increasing slowly
on south facade of Shikhara, so conservation was necessary to
minimize the damage level and to stop any further destructions.
From close observation of temple, it was found out that vertical
cracks developed on southern fagade are exactly on the earlier
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renovated parts. In previous conservation work those cracks
were sealed by cement mortar and cracks are formed at the
section again with mortar joint with larger gap between stones.
From that vertical cracks other diagonal cracks were developed
in both upward and downward direction. So dismantling
the structure up to the first floor Cornice level is decided by
restoration with same materials and traditional technology.

Figure 1- Pictures showing development of cracks due to earthquake
2015, Source-Author

2.2 Construction work

Intangible culture plays a great role in any restoration works. So
according to Hindu mythology before any conservation works
of monuments, Chhema puja is conducted. That is taking
forgiveness from god to carry out any type of intervention,
it is believed that Chhema puja will allow to work and there
won't be any types of problems and working environment will
be well. So in special day (sieta) according to Gubaju (priest)
special puja was done. In this temple Sa: Dan: (offering cow to
god) was done as per directed by priest.

In this puja local stakeholders, contractor, skilled manpower,
engineer, project in -charge combined and do puja and get
blessings from god. These intangible cultures will give values
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to monuments.

After appropriate scaffolding
at all direction, the first work
started with numbering
of stones. According to
the layer on the fagade of
existing temple, all layers
of stone were numbered as
per layers and facade, with
different color of temporary
markers. Those numbering
were also noted on notebook
for cross matching. This
is very important part of
working in order to restore
monument in exact its
shape and proportion. As stone pieces, with their location
plays vital role for the perfect shape and proportion of temple,
after completion of numbering work than dismantling work
was done carefully from gajur. Another important part after
dismantling is proper storage and management of dismantled
objects. Stones with numbering is placed as it was in storage.
Each layer is displayed with as per numbering and location.
This really helps in restoration work. All the Burja of four
direction, their carved base, Cornices, sculptures and statue of
Buddhas of all four direction are stored well. As we have living
culture so even temple is dismantled, regular puja was there
and Kalash of gajur is taken as spiritual so that is also stored
in one room and worshipping is done regularly by concerned
local people of Guthi. In this way culture and construction was
going on side by side.

Fig2- Renovation of temple
started with Chemma Puja),
Source-Author

As mention earlier, interesting part of this temple is made of
stone just in outer fagade, inner wall is of brick masonry which
seems unpredictable before dismantling. For strengthening
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the masonry wall and to bind the outer stone wall and inner
brick wall at certain interval in inner portion, diagonal long
stones are used. Those diagonal stones also act as staircase
as well in case of some renovation is needed. Stones are bind
with mixture of lime, surkhi and sand (1:1:2) as mortar. The
garbha /deity room was in intact position without any affect,
still is strengthen with vertical and horizontal tham and nidal
system of salwood. While in restoration work, almost all
stones of outer fagade are in good conditions and re-used, only
minimum new stones are changed, which are damaged. Stones
used in structure are sand stones. Stones of Cornices are big and
huge with beautiful carvings, and almost in intact position. So
Cornice stones are locked in internal part with metal binding
for strength so that can be in intact position, which was found
in existing as well while dismantled. In Newari terminology
that metallic band/chain is known as "payki".

The main intervention in this Shikhara, is addition of vertical
and horizontal salwood members. In other to make structurally
sound, at Cornice level salwood chaukas are used, which bind
each other from Cornice level and vertically in every 3'-6"
another form of chauka was used similarly. Which is supported
by vertical wooden post in corners of masonry wall. Those
members also help in loading system together with masonry
walls. Which can be seen in many conservation works after
earthquake. Documentation help perfectly to restore the temple
in its shape and size together with proportion so tapering of
Shikhara was nicely done. Buddha statues, other stone carved
sculptures with high value all fixed as per documentation and
Gajur base with carvings, and copper Gajur was refitted in its
exiting position after certain maintenance and cleaning work.

Hence, for restoration projects, documentation plays a great
role, along with that management by contractor, supervision
and monitoring by DOA is essential. Similarly skilled
manpower is also the most important. In this temples, workers
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are from Chovar and Kirtipur, and they are well known for
their masonry and carpentry work. Dedication for work and
traditional knowledge is very important while conservation.
So in this restoration work, they did minutely work from
measuring, making, balancing to fixing the elements in exact
position. Their skill and dedication helps in restoring the
architectural as well as archaeological value of this monument.
Local stakeholders are also equally involve in this project, they
support with puja's of temple and other management works as
well. After completion of temple, again chemma puja, known
as Pran pratishtha (Jiban nash: - give life to deity as well to
temple) puja was done and monument is open for all devotees
as usual.

3. Conclusion

Loh: Degah is on significant monument in Kirtipur. It is master
piece for studying iconography of Hinduand Buddhist religions.
Architecturally this temple is very rich and have unique
features. Among the monument affected by earthquake 2015,
this temple was timely conserved. Conclusion drawn from this
project is for any work to be completed successfully, a good co-
ordination is the most. In Construction work without skilled
manpower, contractors and support of local communities
successful completion of project is almost impossible. So
all the concern parties, their ideas on the heritage should be
acknowledged and Conservation should be done with use of
Maximum original traditional materials and in traditional
technology with proper and plenty of documentation.
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Photographs

Figure 3- Pictures showing the storage of dismantled elements of
temple as per munbering done.

Figure 4- Pictures showing conservation works in different levels of
cornices source authors.

Figure 5- Pictures at time of restoration, from left-central hole of first
floor, main body of Shikhara showing masonry, outer face of Shikhara.

S / AT 095 AqTA /909



Figure 7- Temple after
dismantled uptp first floor level.

Figure 6- Temple affectd by
earthquake (before restoration)

Figure 8- Temple during
restoration work.

Figure 9- Temple after completion of
restoration work.

AATA /90 S /AT 09z



I

T CrAnCr STou

oz ETOME VML
[ ssbum THCK
{ SN BAST.

| x 4521MuSTONE
| FlooRLA

| CORNCR SHIWRA

PLAN AT BURIA LEVEL
PLAN

EAST FACADE —
SECTION AT X-X

Fig 18- As Built Drawings of Loh: Degah (Stone Temple)
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Bioinformatics: Structure and

Function of Proteins
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Introduction

Protein is a highly complex molecule found in all living things.
Proteins have a high nutritional value and play a direct role
in the chemical reactions that keep life going. Protein is the
basic pillar of our lives. They are, responsible for catalyzing
and regulating biochemical reactions, transporting molecules
and forming the basis of structures (such as skin, hair and
tendons). The shape of a protein is determined by its amino
acid sequence. There are 20 different types of amino acids. Each
amino acid is recognized by the side chain that determines its
amino acid characteristics [1].

Amino acids are divided into four categories: polar non-
polar, basic, acidic, polar and non-polar. It is again classified
as hydrophobic (attracted by water) and hydrophilic (repelled
by water). Amino acid has many inherent properties, which
are related to determining the structure of a protein. One of
the most important distinguishing factors of amino acid is
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Figure I- Basic structure is stable, and there is a correlation
of Amino acids [2] between amino acids [2].

Among the different types of amino acids, the "variable" group
bears the greatest responsibility for variation because they
all have hydrogen, carboxyl, and amino bonds. Amino acids
are linked by dehydration synthesis until a peptide bond is
formed. A peptide bond is generated when two amino acids
come together to form a protein. A dipeptide is made up of
two amino acids linked together, tripeptide is made up of three
amino acids linked together, similarly, a polypeptide is made
up of several amino acids connected together [3]. When many
amino acids are joined by these bonds, a polypeptide chain is
formed. One or more three-dimensionally twisted polypeptide
chains form a protein. The structure of the protein can be
spherical or fibrous, depending on its specific function (each
protein is specialized). Globular proteins are usually compact,
soluble, and spherical. Fibrin is usually elongated and insoluble.
Spherical and fibrous proteins can have one or more types of
protein structures. The protein has four structural levels: first,
second, third, and fourth. These levels determine the shape and
function of the protein and are distinguished from each other
by the complexity of the polypeptide chain. The elementary
level is the most basic and basic, while the fourth level describes
complex combinations.

Different structures of Proteins

Proteins are vital to all living things. Understanding the function
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of a protein necessitates an understanding of its structure, as the
structure of a protein is critical to its function. Understanding
the protein structure is necessary to comprehend how a protein
achieves its ultimate shape or conformation. Four different
levels of protein are as follows [4].

1. Primary structure

Proteins' primary structure is the specific ordering of amino
acids that make up their chains. The amino acid sequence in the
polypeptide chain is the protein's fundamental structure. The
core structure of a protein is maintained by covalent peptide
bonds that connect the amino acids. The precise sequence of
proteins is critical since it defines the protein's ultimate fold
and, as a result, its function. Proteins are made up of a large
number of polypeptide chains linked together. The amino
acids in these chains are organized in a specific sequence that
is unique to each protein. Any change in the sequence changes
the entire protein.

2. Secondary structure

Once the primary structure of a polypeptide is created, the
protein sequence begins to twist and fold in a regular way due
to the interaction of the amine and carboxyl groups of peptide
chain. Folding of amino acid sequence in poly peptide chains
forms two different types of structures: helix and pleated sheet.
This structure is formed by hydrogen bonding between the
-CO and -NH groups of the peptide bond, which causes the
backbone of the polypeptide chain to fold in a regular pattern.
Segments of the protein chain, on the other hand, may develop
their own local fold, which is simpler and commonly takes the
form of a spiral, expanded curve, or loop. Secondary elements
are local folds that make up a protein's secondary structure.

3. Tertiary structure

Hydrogen bonds, electrostatic forces, disulphide connections,
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and Vander Waals forces solidify this structure, which results
from additional folding of the protein's secondary structure.
The tertiary structure of proteins refers to the overall folding of
polypeptide chains as well as the secondary structure folding.
Folding of secondary structure gives rise to two molecular
shapes called fibrous and globular.

4. Quaternary structure

The quaternary structure is formed by the spatial arrangement
of numerous tertiary structures. Some proteins are made up
of sub-units, which are made up of two or more polypeptide
chains. Quaternary structure refers to the spatial arrangement
of these components in relation to one another. Each protein
folds into its own unique and biologically active three-
dimensional fold, known as the tertiary structure, based on its
amino acid sequence. Proteins are made up of several secondary
components, some of which are simple and others which are
more complex. Domains are sections of the protein chain that
have their own three-dimensional fold and can be linked to a
specific function. Today, these are regarded as the functional
and evolutionary building blocks of proteins. Organic or
elemental components are required for the activity and stability
of many proteins, the majority of which are enzymes. As a
result, studying protein evolution not only provides structural
information, but also connects proteins from various regions
of the metabolism.

Protein types and their functions

All proteins are classified into one of seven main protein types.
Antibodies, contractile proteins, enzymes, hormonal proteins,
structural proteins, storage proteins, and transport proteins
These proteins have specific functions in the body.

Antibodies are specialized proteins that help the body defend
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itself against antigens and other foreign invaders. Because of
their ability to move in the bloodstream, the immune system
can employ them to identify and protect against bacteria,
viruses, and other foreign invaders in the bloodstream.
Antibodies work against antigens by immobilizing them so
that white blood cells can eliminate them.

Muscle contraction and mobility are controlled by contractile
proteins. Actin and myosin are two examples of these proteins.
Actin, which controls muscle contraction as well as cellular
movement and division processes, is abundant in eukaryotes.
Myosin provides energy to actin, allowing it to carry out its
activities.

Enzymes are proteins that help to speed up and facilitate
biological reactions, which is why they're called catalysts.
Lactase and pepsin are two well-known enzymes, both of
which are known for their roles in digestive medical problems
and specialist diets. Lactose intolerance is caused by a lactase
deficiency, an enzyme that breaks down the sugar lactose found
in milk. Indigestion is caused by a lack of pepsin, a digestive
enzyme that acts in the stomach to break down proteins in
food. Other digestive enzymes include those found in saliva,
such as salivary amylase, salivary kallikrein, and lingual lipase,
which all have vital biological activities. The principal enzyme
found in saliva is salivary amylase, which breaks down starch
into sugar.

Hormonal proteins act as messenger proteins, assisting in the
coordination of various body operations. Insulin, oxytocin, and
somatotropin are a few examples. Insulin controls blood sugar
levels in the body to manage glucose metabolism, oxytocin
increases contractions during childbirth, and somatotropin is a
growth hormone that stimulates protein production in muscle
cells.

The fibrous and stringy nature of structural proteins makes
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them excellent for supporting other proteins like keratin,
collagen, and elastin. Keratins help protect the skin, hair, quills,
feathers, horns, and beaks of animals. Connective tissues such
as tendons and ligaments rely on collagen and elastin for
stability.

Storage proteins keep amino acids in reserve until they're
needed. Ovalbumin, found in egg whites, and casein, a milk-
based protein, are examples of storage proteins. Another protein
that accumulates iron in the transport protein hemoglobin is
ferritin.

Transport proteins are proteins that transport chemicals
from one location in the body to another. One of these is
hemoglobin, which is in charge of delivering oxygen through
the blood via red blood cells. Another type of transport protein
is cytochromes, which act as electron carrier proteins in the
electron transport chain. [5].

Artificial Intelligence for determination of protein
structure and functions

Protein structure predictions are bioinformatic techniques that
predict protein structures based on the amino acid sequence
of a protein. Protein architectures are essential because
they can reveal information about biological functions. As
a result, determining protein structures is critical for both
understanding the fundamental biology of health and disease
and designing therapeutic molecules. Although sophisticated
experimental techniques such as X-ray crystallography are used
to determine protein structure, computational methods for
protein structure prediction are preferred when experimental
tactics are limited [6].

Traditional techniques have failed to reduce the gap between
protein data with known structure and protein data with
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unknown structure while protein data continues to rise. As
a result, numerous computer-based strategies for predicting
protein structure have been devised to close this gap. Over
last decades, machine learning has become an effective tool
in a variety of applications in recent decades, including the
prediction protein structure, thanks to the rapid advancement
of computer science. Deep learning has revolutionized machine
learning in recent decades, and some experiments have used
deep neural networks to predict protein contacts based on
sequence knowledge. Deep learning has gained a lot of attention
in recent years as a result of its remarkable success in a number
of important application fields, such as image classification and
speech recognition, though there is still space for improvement
in deep learning for protein structure prediction.

A Google Al offshoot Deepmind has constructed an artificial
intelligence (AI) network. DeepMind has taken a giant step
forward in addressing one of biology's most difficult problems:
predicting a protein's three-dimensional form from its amino-
acid sequence.DeepMind's software, called AlphaFold,
outperformed more than 100 other teams in the CASP (Critical
Assessment of Structural Prediction) challenge, which is held
every two years. This has huge boon towards life sciences and
medicine. While full details of AlphaFold's 2020 algorithms
have not been publicly released, more are expected when
DeepMind publishes scientific papers describing its methods
and results.[7]

BIOINFORMATICS IN NEPAL

In the realm of bioinformatics, Nepal holds a lot of promise.
Nepal is abundant in natural resources, with a diverse range of
plants and animals, some of which are endemic, endangered,
or threatened. The major objective of a bioinformatician would
be to learn everything there is to know about each species,
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including its location, usage, height, feeding behavior, life
cycle, genetic information, and incubation duration.

The initial move towards moderating Nepal's regular assets
is utilize computational apparatuses to record different
highlights of Nepal's plant and creature species. Another work
for bioinformaticians is to expect the design of mixtures found
in these plants and to develop medicinaal drugs dependent on
these atoms. [8]

Practical applications of Bioinformatics
The following are the practical applications of bioinformatics.
[9]
1. Drug design and gene therapy
Application in medical sciences
Experimental genomics
Functional genomics

Microbial, plant and animal genomics

AN T

Insilco testing
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