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8.1

CHAPTER 8 FUTURE FRAMEWORK FOR ACTION PLAN

Socio-economic Framework (Projection of Future Population)

In Nepal, the official document which can be an aid to project future socio-economy at the
national level is the Tenth Plan (Poverty Reduction Strategy Paper) 2001/02
(2058/59")-2006/07 (2059/60), May 2003, National Planning Commission (NPC) of HMG/N.
The Tenth Plan is the government's main medium-term strategic planning document which
provides sharply focused strategies for poverty alleviation.

This Tenth Plan discussed two alternative scenarios. The Normal Case scenario ams to
reduce the overall poverty ratio from 38% estimated at the end of the Ninth Plan (2001/02) to
30% by 2006/07, while an alternative Lower Case scenario was 33%. This lower case
scenario was used as the basis for formulating the budget and the Medium Term Expenditure
Framework (MTEF) FY 2003/04-05/06.

On the other hand, at the Valey level, the Kathmandu Valey Town Development
Committee (KVTDC) under the Ministry of Physical Planning and Works (MOPPW) and the
Department of Urban Development and Building Construction (DUDB) has a responsibility
for preparing a physical development plan of the Kathmandu Valley.

The Kathmandu Valey Town Development Plan (KVTDP) 2020 was prepared in the year
2002 by KVTDC to establish a broad regional framework plan (strategic plan) for the
Kathmandu Valley integrating both land use and the urban transportation network, which
guides the valley’ s future growth in a planned manner.

The KVTDP 2020 had estimated that if a gross density of 300 persons per hectare could be
achieved within the existing urban areas, the demand for urban land in the 20 years would be
dightly over 3,600 ha. However, considering the difficulty in effecting public perception
about apartment housing and overturning the current trend of owner occupied single housing,
demand for urban land could be much higher than envisaged.

Since the 2001 national census data has become available recently, the JCA Study Team
together with the TWG members examined these annual growth rates taking into account the
actual growth rate between 1991 and 2001, and has decided to adopt this KVDTC study’s
rates except for MTM. For MTM, the actual growth rate between 1991 and 2001 was
assumed to continue up to 2015 because MTM has relatively large potential for urbanization
in land use in the future.

The projected future population based on the 2001 population is shown in Table 8.1-1.

! Nepalese Year
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Table8.1-1 Projected Population of Five Municipalities

\ctual Population PrOJectgd Annual Growth Rate (%)
Municipality Population
2001 2015 2001-2011 2011-2015
(2058)* (2072) (2058-2068) (2068-2072)
KMC 671,846 1,055,591 3.32 3.18
LSMC 162,991 260,790 3.44 3.35
BKM 72,543 117,380 3.52 3.44
MTM 47,751 83,696 4.09 4.09
KRM 40,835 54,400 2.07 2.07
Total Municipality 995,966 1,571,857 3.3 3.24
VDCs 525,498 603.891 0.95 0.84
Total Valley 1,521,464 2,175,748 2.61 2.54

Note: *Nepalese Y ear
Source: Draft Kathmandu Valley Development Plan 2020, KV TDC, July 2000
JICA Study Team

8.2 Solid Waste Management Ratio

For clear understanding of the solid waste management, the definition of waste index was
proposed as follows and as shown in Figure 8.2-1.

a) Generated waste: Material that has become useless and valueless for the owner if it isto
keep it at the source

b) Discharged waste: Part of generated waste that is discharged out from the owner’s
territory

c) Self treatment waste: Part of generated waste that is treated, disposed of or utilized
within the owner’ s territory

d) Collected waste: Part of discharged waste that is collected by the municipality or a

private sector operator

€) Uncollected waste: Part of discharged waste but not collected and disposed of
somewhere

f) Disposed waste: Part of collected waste that is disposed of at the designated final
disposal site

g) Primary Vauables: Materials that become useless but may be valuable for the owner in
exchange for cash or for some recyclable collector. The owner intends to separate that
material from the waste and bring it directly to recycling deders for sale or to a
municipal/community recycling center. Private recyclable collectors can also visit
each generation source to pick up those valuables as their business activity.
Returnable bottles for deposit refund are also included in this category.

h) Secondary Valuables (Recovered Valuables): Valuable materials that are collected and
recovered for reuse and recycling after waste is discharged, from the various stages
such as from streets, collection points, transfer stations, waste treatment facilities, or
final disposal sites. This includes the recyclable waste collected by recyclable waste
pickers.
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Figure8.2-1 Definition of Waste Management Ratio
Source: JICA Study Team

It was proposed to introduce the concept of “Solid Waste Management Ratio” in the Study.
Solid Waste Management Ratio can be estimated by the following formula.

(Collected waste quantity + Source reduced waste quantity) /
Generated waste quantity

One of the major purposes of solid waste management is to reduce the uncollected waste
amount for improvement of the cleanliness, beautification and sanitation of the city. The
wastes other than such uncollected waste are the waste reduced at source and that collected
from the source. This means that the solid waste is managed by some organization like the
municipality, the private sector, or the waste generator itself. Therefore, the “ Solid Waste
Management Ratio” has been set up as the waste index that collectively shows how much
waste can be managed appropriately in various ways.

Projection of Future Generation of Solid Waste
Future Waste Generation without M easur es

Considering the existing data of waste generation quantity in the Kathmandu Valley by
various past studies, the result of the waste quantity and quality survey done by the Study,
and an assumption of an annual increasing rate of unit generation rate which of 2%, the
waste generation quantity of each municipality is estimated to be as shown in the following
table.

Sapha Sahar Hamro Rahar

Clean Kathmandu Valley Study



The Study on the Solid Waste Management
for the Kathmandu Valley

Executive Summary

Chapter 8

8.3.2

Table8.2-1 Projected Solid Waste Generation Quantity

Municipalities Population Municipal UGR Average daily gener ated quantity
(kg/d-capita) (tong/day)

Year 2004 2015 2004 2015 2004 2015

(Nepalese Y ear) (2061) (2072) (2061) (2072) (2061) (2072)
KMC 741,008 | 1,055,591 0.416 0.519 308.4 547.9
LSMC 180,397 260,790 0.416 0.519 75.1 1354
BKM 80,476 117,380 0.316 0.39%4 25.5 46.2
MTM 53,853 83,696 0.266 0.332 14.3 27.8
KRM 43,424 54,400 0.266 0.332 11.6 18.1
Total 5 municipality 1,099,158 | 1,571,857 - - 434.9 775.4

Source: JICA Study Team

Scenario Analysis

The 2% of annual increasing rate of waste unit generation predicted in the previous section is
based on the future economic growth in the Kathmandu Valley as well as other country’s
experiences. In this assumption, total generated waste will be increased up to 1.8 times
morethanitisat present. Therefore, waste reduction at source such as home composting or
material recycling activities is very important to reduce the waste generation. In the
Kathmandu Valley, such source reduction activities have just been started promation
together with community development activities, and further waste reduction at source can
be expected. Considering these circumstances, the following scenarios for the Study? was
proposed and it is expected that for reach municipality will make an effort to reduce the
waste at source to shift to Scenario 2 from Scenario 1 by promoting source reduction
activities under the concept of waste management ratio.

Scenario 1: without measures (with 2% annual increase of the unit generation rate)

Scenario 2: with measures for source reduction by home composting and source recycling.
Target reduction ratio in 2015 is around 85% of total generated quantity.

2 Sincethereis no existing data or record that can be used to estimate the annual increasing rate of waste unit generation in
the past, the JICA Study Team suggested that all municipalitiesto carry out regular waste generation quantity surveys, at
least once ayear, to get an understanding of the changes of unit generation rate from the practical experience during the

Study.

Sapha Sahar Hamro Rahar

Clean Kathmandu Valley Study



The Study on the Solid Waste Management Executive Summary
for the Kathmandu Valley Chapter 9

CHAPTER9 UMBRELLA CONCEPT FOR FORMULATION
OF ACTION PLAN

9.1 Umbrella Concept of Solid Waste Management in the Kathmandu Valley

Action plans (A/Ps) of each of the five municipalities should be developed reflecting their
characteristics in terms of solid waste flow, waste quality and quantity, collection methods,
waste minimization activities and the associated requirements such as promotion of public
awareness and behavior change, and organizationa and ingtitutional arrangements.
However, it is recommended that some activities to be included in the respective A/Ps should
be conducted in a valley-wide in order to maximize the effect of these activities. In
addition, in terms of facilities and equipment for intermediate treatment or landfill, the
developments need to be done taking into consideration potential for inter-municipal
coordination and sharing of these facilities and equipment so that development loads as well
as investment and O&M costs be minimized. Table 9.1-1 indicates the components of the
A/Ps that need to be discussed for each respective municipality or that may be combined for
more than one municipality (zone).

Table9.1-1 Componentsof Action Plans

Components of A/Ps Individual M unicipality or Zone

1. Primary and secondary collection Individual municipality

2. Transportation (transfer haul) Individual municipality or zone

3. Waste minimization (composting and | Individual municipality or zone
recycling)

4. Waste disposa Zone

5. Public participation and behavior Individual municipality and zone
change

6. Organizational and institutional Individual municipality and zone
arrangement

Source: JICA Study Team

In this connection, a basic concept common for al five municipalities, an umbrella concept
of did waste management in the Kathmandu Valley (Umbrella Concept), has been
proposed to clarify the administrative responsibilities of each municipality and to show a
basic direction (road map) for effective solid waste management.

As parts of the Umbrella Concept, four basic concepts, i.e. improvements of collection and
transportation and final disposal system, and promotion of waste minimization and public
participation and behavior change have been proposed. In order to achieve these basic
concepts, an overal facility plan (OFP) and overall equipment plan (OEP) in the Kathmandu
Valley have been discussed. In addition, the directions for financial arrangement as well as
organizational and institutional arrangement including the involvement of the private sector
regarding SWM have been proposed. The overall framework of the Umbrella Concept is
shown in Figure 9.1-1.
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Figure9.1-1 Overall Framework of the Umbrella Concept of the Kathmandu Valley

Source: JICA Study Team

Basic Concept for mprovement of Collection and Transportation

Coallection and Transportation Practices and Coverage | mprovement

The collection and transport systems are broadly identified in the Kathmandu Valley in the
asshown in Figure 9.2-1.

Direct Collection/Transportation

Primary Collection Wastg Secondary Collection/Transportation
»| Collection >
Points
\ 4 Secondary
Waste Direct Collection Tra_n sfer . Transportation -
Generation Station(s) ' Disposal
Source vy Secondary Site(s)
Direct Collection Waste | Transportation
» | Processing >
Facilities

Figure9.2-1 Definition of Collection and Transportation

Source: JICA Study Team

Accordingly, a basic concept for improvement of collection and transportation are
summarized in the Table 9.2-1.
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Table9.2-1 Basic Concept for Improvement of Collection and Transportation

Activity Basic Concept Descriptions
Primary Decrease of street Number of municipal sweepers: less than present
Collection sweepers
More utilization of Share of private sector for primary collection: 60% in KMC,
private sector LSMC, 100% in KRM.
Improvement of waste No direct manual loading point with shovelsin the Valley
collection point
Direct Promoting of Door to Preparation of private door to door collection service guideline
Collection Door collection
Promoting bell Bell collection in all the collection area except the area of Door
collection system to Door collection and container collection
Secondary Abolishment of 100% of municipa tractors will be replaced by small sized
Collection municipal tractor compaction trucks
Secondary Procurement of new The existing equipment will also be replaced by the same type of
Transportation | secondary new vehicle.
transportation vehicles
Others Introduction of In BKM, al waste to the existing composting facility should be
source-separated separated at the generation source.
collection In future including other municipalities, at least 50% of waste is
separated at the source and the rest is separated at the facility by
waste pickers.
Improvement of All the eguipment should be maintained appropriately with
mechanical workshop minimum cost.

Source: JICA Study Team

Collection and Transportation Facilities (Transfer Stations)

The streets of the five municipalities are mostly narrow and cannot accommodate large
collection trucks, making smaller collection trucks, tractors and tri-cycles more suitable.
These small trucks need to be served by small transfer stations or mini transfer points (depos)
and are directly related to the primary collection activities.

As for larger transfer stations, as a basic concept, KMC should push forward with
construction of another transfer station in Balgju in addition to the improved Teku T/S, and
L SMC should secure the land and construct atemporary transfer station in Afadole and then
should utilize awaste processing facility as atransfer station.

Basic Concept for Promotion of Solid Waste Minimization

Promotion of 3Rs Activities

In order to redize effective SWM, it is important that the residents should promote 3Rs

activities as follows;

- Reduce:
- Reuse:
- Recycle:

To minimize generated or discharged waste
To use goods or materials that can still be used a number of times
To recover waste as raw material and use it for reproduction
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In order to promote 3Rs activities smoothly, cooperation of the private sector and support
from municipalities are needed as shown below:

1)  Cooperation of Private Sector

- Produce and sell easy-to-recycle goods

- Produce and sell long-life goods

- Minimize packing and packaging for goods

- Improve quality of recyclable and recycled goods and develop new products
2)  Support by Municipality

- Increase awareness for reduction of waste to residents and private sector

- Establish more recycling centers (places for purchasing recyclable materials)

- Develop and improve distribution pipeline for recyclable materials

- Provide subsidies for the private sector involved in recycling activities

- Develop legidlation to establish arecycling-based society

9.3.2  Promotion of Waste Processing and Composting

Since approximately 70% of the generated solid waste is organic, composting has been
actively conducted in the Kathmandu Valey. Composting activities can be broadly divided

into three types as discussed in Table 9.3-1.

Table9.3-1 Composting Activities conducted in the Kathmandu Valley

. Community .
No. Items Composting Plant Composting Home Composting
Experiencein the Composting plant in Compost chamber in 100 L compost bins
1 Kathmandu Valley Bhaktapur Thimi of KMC
Old composting plant 3,000 L compost bins Vermi-composting
in Teku inKMC
Source separation of Necessary for plant Necessary for Necessary at each
2 | organic waste operation community composting | house
operation
Waste collection and Wide collection area Limited collection area | Not necessary
3 | transportation to and long distance and short distance
facility transportation transportation
Separation of non To be required To berequired Not necessary
4 | compostable material
at facility site
5 Operating labor Many exclusive Exclusive operators not | Household members
operators arerequired. | required. operate
6 Operation and Harder than Harder than domestic Easy
maintenance techniqgue | community composting | composting
Installation area Large areawith public | Limited areawith Small spaceis
7 consensusis required. community consensus | required in house
isrequired
8 Investment cost Large Medium Little
9 Running cost Medium Little Little
Advantage for public Getting produced Getting produced Getting produced
10 | participation compost or revenue by | compost or revenue by | compost or revenue
selling compost selling compost by selling compost
Other related Selection of installation | Cooperation of Expansion of number
11 area community of cooperative
Financia balance households

Source: JICA Study Team
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Considering necessary investment and O&M costs, ease of operation and environmental
impact, home composting is considered to be the most practical in the Kathmandu Valley.
For community composting, a pit method is recommended because of ease of operation and
maintenance. For planning purposes, the suitable method or best combination of the above
three types of composting should be examined.

From the viewpoint of reduction of waste transportation cost, a composting plant should be
constructed in or near the city area of KMC or LSMC. The windrow method should be
adopted because Nepal has experience in operation of the BKM composting plant with this
method. This method may be enhanced through:

- Separated waste being received at the composting plant as much as possible.

- At the sorting area, uncompostable materials being removed manually, while
compostable materials are piled up at the fermentation yard by using awheel loader.

- During composting the heap being turned over severa times and exposed to air for
accelerating fermentation

- After about 60 days, raw compost being screened for the final product to be ready

Considerationsto Waste Pickers

Waste pickers, one third of the estimated number of 2,500 who are below 15 years of age,
are considered as the primary recyclable waste collectors. The main items salvaged by
waste pickers are plastic bags and milk and oil pouches. The government and related
authorities need to harness their contribution and efforts.

In several places, it was observed that waste pickers help with loading and unloading works.
However, sometimes waste picking activities may obstruct waste collection or landfilling
works and scatter the waste on the roads. It is apparent that waste pickers are working in a
dirty, dangerous and health-hazard environment. Furthermore waste pickers are alienated
from social communities and sometimes subject to many forms of discrimination. There is
also a specific linkage between waste work and children. As the market for recyclables
have increased, a number of children previously involved in begging have turned to
rag-picking/scavenging as a means of survival.

For improvement of effective SWM in the Kathmandu Valley, the following consideration
should be given to waste pickers.

- Improve working conditions among waste pickers

- Disseminate effectively information targeting waste pickers
- Gradually abolish child labor as waste pickers

- Incorporate waste pickers within new SWM facilities

Basic Concept for Improvement of Final Disposal System

Landfill System

The new landfills for the valley should be developed under clear standards. Two of these
standards; landfill type and landfill level are described hereafter.

9 - 5 Sapha Sahar Hamro Rahar
Clean Kathmandu Valley Study



The Study on the Solid Waste Management Executive Summary
for the Kathmandu Valley Chapter 9

(1) Semi-aerobic Landfill Type

Anaerobic decomposition of organic matter produces methane and water, and the
decomposition is slow and leachate content is large. On the other hand, under aerobic
decomposition, organic matter decomposes into carbon dioxide and water and the
decomposition is rapid. Aerobic decomposition requires a supply of oxygen to be pumped
into the landfill, but thisis a costly system. To cope with these problems, a particular type
of semi-aerobic landfill known as “Fukuoka Method” was developed as a joint project of
Fukuoka City and Fukuoka University. The semi-aerobic system is schematically presented

in Figure 9.4-1.
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Figure9.4-1 Schematic Presentation of Semi-aerobic System

Source: The Fukuoka Method, Fukuoka City Environmental Bureau

It is proposed to develop the landfills using the semi-aerobic system. The Sisdol S/T-LF
has been designed under this concept and has started operation since June 2005. The
operation of the Sisdol S/T-LF should be carefully monitored to determine the suitability of
the semi-aerobic landfill system.

(2) Landfill Level

In past JICA studiesin other developing countries, four landfill levels have been discussed as
shown in Table 9.4-1. Level 4 offers the best countermeasures for mitigation of impact on
the environment and therefore it is proposed that the Nepali decision makers aim to achieve
that level in future. However considering the issues of high construction and operation
costs for leachate treatment facilities and liner installation, and difficulty in treating the
resulting chemical wastes from the leachate treatment, level 3 may be acceptable in the short
term.
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Table9.4-1 Sanitary Landfill Levels

Facility Level 1 Level 2 Level 3 Level 4

Description Controlled SLF with bund SLF with SLF with

tipping and daily cover leachate leachate

recirculation treatment

facilities
Soil cover O (Periodic) (0] (6] O
Embankment (0] ®) ®)
Drainage facility ®] (©) O
Gas venting (0] (0] (©)
L eachate collection (©) (@)
Leachate re-circulation (©) (@)
L eachate treatment O
Liners 0]

Source: JICA Study Team

In the case of the Sisdol S/T-LFS, it is expected to be operated for only 3-4 years and
therefore application of natural liner and leachate re-circulation with natural attenuation
treatment was recommended. This may be considered as Level 3 (+).

Post Closure Management of Landfill Sites

Management aspects with respect to closed landfills include collection and monitoring of
landfill gas and leachate, landfill settlement, land use and access control and dissemination of
information on the use of the site as alandfill.

A detailed mapping of the dump sites along the Bagmati River should be prepared and the
priority sections for safe closure identified. For these sites river bank slope reformation,
and installation of leachate collection pipes, landfill gas vents and storm water drains are
considered.

Basic Concept for Public Participation and Behavior Change

Public Awareness and Behavior Change for Effective SWM

A successful SWM requires various forms of community mobilization and participation.
The following Figure 9.5-1 provides a framework of stages of behavior change of the people.
Most people go through these steps, sometimes moving forward or backward and sometimes
skipping steps. Even when people adopt new behaviors, they may revert to old behaviors,
at least under certain circumstances.
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Figure9.5-1 Behavior Change Stages

Note: The process of changing behaviors and attitudes may happen in the sequence. Most people move back and forth

between steps before achieving success. Source: JJCA Study Team, adopted from “A manual for communication for

water supply and environmental sanitation programs’ (UNICEF, 1999), and “How to create effective communication
project” (AIDSCAP/FHI/USAID).

Behavior Change Communication (BCC) is considered to be an effective component of a
comprehensive SWM program. It can impart information and knowledge regarding
environment friendly behaviors and SWM issues and promote essential attitude change. It
can aso contribute to creating a demand for relevant information and services related to
SWM, and to improving skills and sense of self-efficacy, which are required to stimulate
behavior change. In order to integrate a BCC component into A/Ps effectively, the
following steps' need to be taken.

1) Identification of the Program’s Goal and Target Group/Audience

2) Formative BCC Assessment and Definition of Behavior Change Objectives
3) Development of Messages

4) Communication Channels

5) Pre-testing

6) Implementation, Monitoring and Evaluation

M ass Communication and Education

Mass communication and education is a useful approach that reaches large groups of people
quickly and effectively. It includes mass media, small media including print media, social
marketing and public/educational events. However, producing awareness programs on
SWM through mass media is relatively expensive. Thus, it requires inter-municipality

! These steps have been developed by FHI (“BCC for HIV/AIDS A Strategic Framework, FHI/USAID, 2002) and adopted
by a number of BCC programs and projects in the world. Since they can be applied to SWM programs, Interpersonal
Communication and BCC Skill Training conducted as part of Pilot Project D-1 for municipal staffs also highlighted and
recommended these steps.
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coordination among the five municipalities and technical as well as financial support from
SWMRMC/MOLD, or other external organizations. On the other hand, since print media
such as brochures, posters and flip charts are not so expensive, each municipality can
produce them with their own financial resources. Social marketing, which uses similar
commercial marketing techniques for stimulating public behavior change, is useful for
promoting commodities with effective messages on SWM.

Public events are effective to disseminate basic information on SWM quickly and increase
the level of knowledge on SWM among a large number of people. It is expected that all
municipalities in coordination with SWMRMC carry out these events at least once a year on
an occasion such as Earth Day or Environment Day according to their A/P for SWM.

Inter per sonal Communication and Education

An approach using Interpersonal communication and education is recognized as an effective
two-way communication channel that encourages the interactive dialogue between
individuals or among group members. Figure 9.5-2 illustrates the difference between
interpersonal and mass communications. The interpersonal communication and education
approach, based on personal communication sources and channels, can disseminate, improve
and reinforce the acquired knowledge, skills, attitude and behavior between individuals or
among diverse group members.

Information .. ™ ~Information ..

M ass Communication I nter per sonal Communication

Figure9.5-2 Difference between Mass Communication and Inter personal
Communication

Source: JICA Study Team

Overall Facility Plan in the Kathmandu Valley
Principle for Overall Facility Plan in the Kathmandu Valley

The principles adopted to develop the OFP were threefold:

Principle 1 : Waste Hierarchy; The SWM facilities should contribute to a more balanced
SWM system that first works to reduce the waste at source, re-use, recycle and recover, treat
and finally dispose of the waste.

Principle 2 : Sustainable Facilities, Facilities should be sustainable both financialy and
technically and should suit the existing Nepal ese conditions.
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Principle 3 : Urgent Implementation; To avoid delays in providing needed facilities, a
step-wise approach was adopted. The past studies and plans were taken into consideration
as much as possible.

Alter native Evaluation of OFP

As afirst step, a short list of candidates for long-term landfill sites (L/T-LFSs) was prepared
based on the 1998 study by the Department of Mines and Geology (DOMG). It is noted
that six years have passed since the implementation of that study and development has been
rapidly progressing. The four candidate sites, Pharshidol South, Pharshidol North, Taikabu,
and Banchare Danda, for development of long-term sanitary landfill were selected.
Ranking of these sites was made taking into account field visits and available information.

The facilities to be incorporated in the formulated alternatives mostly reflect existing plans
and nine aternatives, based on the number of landfills, were analyzed. Alternatives 1a, b
and c call for one sanitary landfill to serve the whole the Kathmandu Valley with provision
of WPFs. Alternatives 2a, b and c call for two landfills to be developed. Alternative 2c is
an offshoot of Alt. 2b but without WPFs. Alternatives 3a and b provide three landfills, and
once more Alt. 3b is an offshoot of Alt. 3a but without WPFs. Alternative 4 has each
individual municipality developing its own SWM facilities in the absence of the Umbrella
Concept. Figure 9.6-1 shows the locations of these facilities.

: Legend
" @ Landfill Site

_‘ @ Transfer Station
= [ Waste Processing Facility
. (Including Composting Facility)

- Banchare Danda LF |

P =

Figure9.6-1 FacilitiesIncorporated in the Alternatives 1-3

The developed alternatives are described in the following Table 9.6-1.
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Table9.6-1 Alternatives Formulation

Alt LF WPF TIS Comments
la Banchare Danda | West Teku Alt. 1a examines one landfill for the total valley,
Taikabu Bagu located outside the valley and the effect of waste
Taikabu reduction by two composting facilities. Three
transfer stations are required.
1b Taikabu West Teku Alt. 1b: locates one landfill within the valley at
Taikabu Bagu Talkabu LF candidate site which is under EIA
process. WPF is proposed on an unidentified site
west of the two cities to reduce transfer haul
distances.
1c Pharsidol West Teku Alt. 1c: locates the sole landfill for the valley at asite
Taikabu Bagu proposed in the Pharsidol area, Pharsidol of LSMC,
and close to the municipalities.
2a Banchare Danda | West Teku Alt. 2a: proposes two landfills, in Okharpauwa
Taikabu Taikabu Balgju outside the valley and Taikabu. Two WPFs are also
proposed.
2b Taikabu West Teku Alt. 2b: proposes two landfills, Taikabu and
Pharsidol Taikabu Balgu Pharsidol, both located within the valley, and two
composting facilities.
2c Taikabu Teku Alt. 2c: is an offshoot of Alt. 2B without WPFs, in
Pharsidol Balgu order to study the effect of waste reduction.
West
3a Banchare Danda | West Teku Alt. 3a: proposes three landfills and two WPFs.
Taikabu Taikabu Balaju
Pharsidol
3b Banchare Danda Teku Alt. 3b: is an offshoot of Alt. 3A without the WPFs,
Taikabu Baaju in order to study the effect of waste reduction.
Pharsidol Afadole
4 Banchare Danda | Aletar Teku Alt. 4: proposes that each municipality achieves its
Taikabu Afadole Baaju targets through construction of its individual
Pharsidol Taikabu composting facility and sanitary landfill.
Thimi Thimi
Kirtipur Kirtipur

Source: JICA Study Team

The main comparison items considered were:

- SWM aspects. How the alternative reflected the proposed waste hierarchy and satisfied

the “Proximity Principle

12

- Transportation aspects: The transfer haul costs represent the largest portion of the O&M
cost and thisisreflected intheton km produced by each alternative

9.6.3  Overall Facility Development Plan in the Kathmandu Valley

Since the analysis indicated that two landfills and two WPFs would provide stable and
sustainable SWM service for the Kathmandu Valley, Alt. 2b or 2a should be considered.

2 The principle whereby waste should be treated and disposed of nearby the generation area as much as possible to nourish
responsibility of the waste generator for its management, uphold environmental justice, and decrease transportation costs
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In terms of waste transportation and related costs; Alt. 2a would entail an added O&M cost
of Rs. 278.9 million over the period of 2007 to 2015 or average Rs.24.9 million annually.
On the other hand Alt. 2a holds an edge over Alt. 2b in terms of the site allocation. Out of
the two sites required to be identified, EIA for Taikabu site is aready in process and barring
any unforeseen circumstances is expected to be found suitable for construction of the landfill
there. This study has narrowed the candidates for the remaining landfill site to two sites; in
Pharsidol and the Banchare Danda site in Okharpauwa.

Pharsidol north site was preferred over Banchare Danda in view of the shorter transport
distance and other factors. However three major issues may delay the development of this
site. These are the Pharsidol wellfields, the direction of Tribhuvan Airport runway and the
close proximity of the culturaly important village of Khuipa. A long time may be required
to resolve these issues. On the other hand the major advantage that Banchare Danda site
has is the committment of the Central Government to develop this site as a landfill (as
underlined in the Government’s National Plan). Socia and cultural issues are much less
critical here and development is expected to be much faster. However the Government
needs to carefully discuss with the beneficiaries of the site, namely KMC and LSMC on how
to bridge the high haulage costs. The Overall Facility Plan (OFP), therefore, has been
developed based on Alt. 2ain order to expedite the process of developing long-term landfill
by building on al the effort that has been applied so far and also to clarify the costsincurred.

Accordingly the OFP is discussed in Zone A (KMC, LSMC and KRM) and Zone B (BKM
and MTM) as shown in Table 9.6-2.

Table9.6-2 Overall Facility Plan under the Umbrella Concept

Facilities Descriptions
ZONE A —-KMC, LSMC and KRM
1 Sisdol LF

(1) valley 1 Valley 1 will be operated for about 12-14 months

(2) Valley 2 Valley 2 to be developed and operated for about 12 months

(3) Post closure Upon completion of disposal operations at Sisdol proper site closure will be
implemented and environmental monitoring will continue until as required

Bagmati River Bagmati River dumping site will cease operation once the new transfer trucks arrive

Dumping Site (around Oct. 2005) and all the waste is transported to Sisdol LF.  For a couple of
years thereafter, safe closure works will be implemented along the Bagmati River
banks where waste has been deposited.

Banchare Danda This LF is expected to be developed within the next three years. It will be

L/T-LF operated as a Level 3, semi-aerobic landfill.

West WPF A WPF, basically for compost production but that will aso include recyclable
materials separation facilities to be developed west of KMC and LSMC and within
7-10 Kmdistance. The facility will be developed in three phases, starting with an
input capacity of 100 t/d and reaching 300 t/d. Residues will be transported from
the plant to the landfill

Teku T/S Teku T/S has been improved with a capacity of 200 t/d (40 t at peak hour).
Tipping a the station will continue to be mixed with some loading by wheel
loaders.

Baau T/S Balgju T/S will be developed on the allocated land within 2006. It will be a split
level unloading system without compaction. It will have a capacity of 120 t/d.

Afadole For the first 2-3 years of the Action Plan period, a temporary T/Swill be devel oped

Temporary T/S for LSMC waste at Afadole. Upon completion of the waste processing facility the
LSMC waste will be transported there.
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9.6.4

Facilities

Descriptions

ZoneB -BKM and MTM

1 Hanumante River | For the next 2-3 years waste will continue to be dumped at Hanumante River bank,
dumping site with the application of cover soil.
2 MTM temporary The solid waste collected in the central areas will be transported to Teku T/S, while
LF remaining waste will be disposed of a temporary landfill with the application of
cover soil.
3 Taikabu LF The Taikabu LF will be developed within the next 2-3 years as a Level 3,
semi-aerobic landfill.
4 Taikabu WPF Within the same Taikabu LF site, a WPF will aso be developed. The plant will
have an initial capacity of 10 t/d and expand to 15 t/d.

Source: JICA Study Team

Facility Operation Schedule and Cost Estimation

Bearing in mind that Sisdol LF has a short life of around 3 years, the operation schedule for
the facilities has been prepared. Figure 9.6-2 shows the operation schedule, while the
estimated investment costs for the period of 2005 to 2015 are shown in Table 9.6-3.

YEAR

Short-term

Mid-term

Long-term

2005/06] 2006/07[ 2007/08

2008/09] 2009/10] 2010/11

2011/12] 2012/13] 2013/14] 2014/15

ZON

E A- KMC, LSMC and KRM

1

Sisdol S/T-LF

(1) Valley 1

(2) Valley 2

Banchare Danda L/T Sanitary LF

West Waste Processing Facility

(1) Phase 1 (100 td)

(2) Phase 2 (200 td)

(3) Phase 3 (300 td)

Teku T/S

Balaju T/S

||

LSMC Temporary T/S (Afadole)

ZON

E B - BKM and MTM

Hanumante River Dumping Site (BKM)

Temporary LF (MTM)

Taikabu LF

Slw|Nf-

Taikabu WPF

(1) Phase 1 (10 #/d)

(2) Phase 2 (15 td)

Figure9.6-2 Operation Schedule of Overall Facility in the Kathmandu Valley

Source: JICA Study Team
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9.7

9.7.1

9.7.2

Table9.6-3 Estimated Costs of the OFP (million Rs)

SN Facility Investment Costs
1 I mprovement/Development of Transfer Station
1.1 Teku T/S (Improvement) 2.0
1.2BdauT/S 44.2
1.3 Afadole Temporary T/S 19.7
Sub-total 1 65.9
2 Development of Waste Processing Facility
2.1 West WPF (including equipment) 219.8
2.2 Taikabu WPF (including eguipment) 80.2
Sub-total 2 300.0
3 Development/Closur e of L andfill
3.1 Sisdol LF
(Closure of Valey | and development of Valley I1) 264
3.2 Banchare Danda L F (including equipment) 906.1
3.3 Taikabu LF (including eguipment) 2720
Sub-total 3 1,204.5
4 Closur e of Dumping Site
4.1 Bagmati River dumping site (Closure) 5.0
4.2 Hanumante River dumping site (Closure) 0.5
4.3 MTM temporary LF (Closure) 0.2
Sub-total 4 5.7
TOTAL 1,576.1

Source: JICA Study Team

Overall Equipment Procurement Plan in the Kathmandu Valley

Basic Concept of Overall Equipment Procurement Plan

The equipment to be procured for implementing the OFP is mainly divided into the
equipment for secondary transportation, LF operation, T/S operation, WPF operation and
there is maintenance for that equipment.

Considering that operation has already commenced at Sisdol S/T-LF, the first priority should
be given to the procurement of secondary transportation equipment because no suitable
large-capacity vehicles are presently available for effective operation.  Asfor the equipment
for landfill operation, the current equipment may be utilized in Sisdol S/T-LF.  Therefore,
the immediate priority for procurement of this equipment is a little bit lower than for the
secondary transportation vehicles, although in the near future replacement of that aging
equipment will be necessary.

Secondary Transportation Vehicle

The total transportation regquirement increases explosively up to about 9,000 ton-km per day
when the Sisdol S/T-LF starts accepting all collected waste from KMC and LSMC. The
regquirement then decreases step by step by shortening the transportation distance or reducing
the waste quantity by each facility’s operation as shown in Figure 9.7-1. From the second
quarter of 2007, the upper curve shows the ton.km produced in case of Banchare Danda LF
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9.7.3

9.74

9.8

while the lower graph depicts the ton.km in case of Pharsidol North LF. In the case of
Banchare Danda LF, 25 secondary transportation vehicles (STVs) are required.

=
2 16,000.0
(]
£ 14,0000 | /./'
=
S 120000 Banchare Danda
S E 10,0000
—_
Eé 8,0000 F
gt 6,000.0 [
< 40000 .
g ’ (Pharsidol)
o 2,000.0 ',
% 0.0 | | | | | | | | | | | | |
> =} > =} >
2 2 2 2 2
2004 2005 2006 2007 2008  ['09/'10/'11'12'13'14'15

Year and Quarter

Figure9.7-1 FutureProjection of Transportation Requirement

Source: JICA Study Team

Heavy Equipment for Landfill and Transfer Station Operation

The equipment available in KMC and LSMC and required for the landfills to be developed
under the OFP, such as compactor (one unit), dozers (two units) and excavator (one unit), are
very old and were procured over 16 years ago (with the exception of one dozer procured over
9 years ago). On the other hand wheel loaders, required for the transfer stations and WPFs
are relatively new and may be used in the new facilities to be developed under the OFP.
Therefore, KMC and LSMC should concentrate on procurement of dozer and compactor for
the landfills.

Workshop Equipment

Daily or regular maintenance and minor repair work of light vehicles such as tractor trailer
and tippers are implemented at the KM C mechanical workshop, while repair or maintenance
work for large vehicles or heavy equipment are carried out outside. However, because the
LSMC mechanical workshop is not adequate to maintain all vehicles and equipment, some
major maintenance work for LSMC should be considered to be entrusted to KMC. Asfor
STVs, as specia devices such as hydraulic parts are not available at the KMC workshop,
such special work may be entrusted to the private sector or the STV manufacturers.

Basic Concept for Organizational and I nstitutional Arrangement

Institutionalization of the Umbrella Concept is critical in ensuring the sustainability of its
operation, and subsequently its implementation. It is worthy to highlight those issues of
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lack of institutional mandates and unclear demarcation of responsibilities among SWMRMC,
KMC, and LSMC that are some of the major constraints that lead astray policy dialogue on
SWM for over a decade. The principles of the Basic Concept for Organizational and
Institutional Arrangement for the Umbrella Concept are:

- Institutional/organizational arrangements should build on existing organizational set up.

- There should be clarity in the mandate and terms of reference for each of the institutions.

- Linkages among various levels of institutions should be identified.

- The specific role and mandate of SWMRM C should be determined.
The basic concept is conceptualized in Figure 9.8-1. Institutional and organizational

arrangement is divided into four levels, each with specific significance in guaranteeing the
smooth implementation of the Umbrella Concept.

making, consensus-building and

Policy Level: High level decision- ‘ SWMRMC ’
advocacy on Valley level SWM issues

Executive Board

discussions, coordination and
knowledge sharing on various aspects TWG
of SWM.

Technical Level: Technical ]

Operational Level: Technicaland | —  ~  _____._

administrative coordination on the Sisdol Taikabu | Community \:
management of specific operations (e.g LEWG LEWG WPFWG" |} Mobilization !
SWM related facilities) among main i\ Network )

stakeholders.

Municipality Level:Interdisciplinary
and comprehensive approach to SWM. KMC LSMC| | BKM MTM KRM
Coordination among related sections fo T/IF TIF TIF T/IF T/F
effective implementation of A/Ps.

Mainstreaming of Umbrella Concept

* In case of adoption of public-private partnership approach in development
and operation of WPF, this WG will be responsible for Supervision and
Management of operations.

Figure9.8-1 Basic Concept for Institutional and Organizational Arrangement as
Umbrella Concept

Source: JICA Study Team

For not only monitoring the implementation of the Umbrella Concept but also preparing the
A/Ps based on reliable data, formulation of the solid waste data management system should
be quite crucial with the following Basic Concept.

- At the commencement stage, a semi-manual system should be introduced, and then it
will be gradually upgraded to an online system or other advanced system

- Each municipality and SWMRMC should modify the common database program based
on the data that should be managed respectively

- The data at each municipality should be finaly concentrated at SWMRMC to monitor
the overall SWM progress and to prepare the SWM white paper
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99 Basic Concept for Financial Arrangement
9.9.1 Estimated Cost to be Allocated for Umbrella Concept
Costs for the Umbrella Concept consist of investment cost and incremental operation and
maintenance (O& M) cost which are estimated separately by each zone and summarized in
Table 9.9-1. Thetotal cost until FY2014/15 is estimated at Rs 2,559 million; consisting of
Rs 1,742 million on investment and Rs 817 million on incremental O& M.
Table9.9-1 Estimated Cost for the Umbrella Concept (million Rs)
T Zone | 2005106 | 2006/07 [ 2007/08 | 2008/09 [ 200910 [ 2010711 [ 2011/12 [ 2012/13 [ 2013/14 [ 2004715 [
(2062/63)| (2063/64)| (2064/65) | (2065/66) | (2066/67) | (2067/68) | (2068/69)| (2069/70)| (2070/71)| (2071/72)
I. Investment Cost A 129.0 859.4 141.2 78.8 89.1 18.4 0.0 17.6 13.0 5.0] 13515
B 2983  341| 180 38 21 3.2 64| 245 0 o 3904
Total | 427.3| 8935| 1592 826 912] 216 64| 421 130 50| 1,742.0
1. Collection & A 63| 599 3338 7.2 8.4 50| 1205
Transportation B 17.7 3.8 2.1 32 6.4 4.3 375
Total 63| 599| 177 38|  360| 104 64] 126 0 5| 1581
2. Transfer Station A 65.9 65.9
B 0
Total | 659 0 0 0 0 0 0 0 0 of 659
3. Waste Processing [ A 14.3 150.4 45.9 9.2 219.8
Facility B 80.2 80.2
Total | 945] 1504 0| 459 0 0 0 9.2 0 o] 300.0
4. Landfil A 348| 6491] 1412| 329| 53] 112 130 937.6
(including B 2181 341 03 202 2727
closure works) Total 252.9 683.2 1415 32.9 55.3 11.2 0 20.2 13.0 0] 1210.2
5. Workshop A 7.8 7.8
B 0
Total 7.8 7.8
II. Incremental O &M |_A 455| 56| 592| 747| 82| 702| 772 787| 721| 750] 68638
Cost B 28 97| 139| 147 154 144| 148| 152| 146| 152| 1306
Total | 483] 658| 730 894 937| 846] 920| 939 867] 90| 8175
1. Collection & A 78] 368| 432[ 587 639 570 636 671 60| 630[ 5411
Transportation B 2.3 2.6 6.8 7.7 8.4 7.7 8.0 8.5 7.9 8.4 68.2
Total 300] 394 500] 664| 722 647| 716] 756 680| 714] 6093
2. Transfer Station | A 32 49 36 36 36 36 36 36 36 36| 365
B 0.0
Total 32 49 3.6 3.6 36 3.6 36 36 3.6 36| 365
3. Waste Processing [ A -1.6 -1.6 -3.3 -33 -3.3 -4.9 -4.9 -4.9 -27.9
Facility B 0.6 0.6 0.6 0.6 0.6 06 06 0.6 0.6 5.6
Total of 06 23 23 39 3.9 39 55 55 55| 335
4. Landfil A 124 124 120] 120 120 120| 124 120 124| 124] 1223
B 0.0 7.1 7.1 71 7.1 7.1 71 7.1 71 71| 643
Total 124  196| 192 192| 192| 192] 196| 192| 196] 196| 1866
5. Public Awareness | A 18 18 18 18 18 0.9 09 0.9 0.9 09| 135
/Community B 0.4 0.4 0.4 0.4 0.4 0.2 02 02 0.2 02 3.0
Mobilization Total 22 2.2 22 22 22 11 11 11 11 11| 165
6. Institutional/ A 0.3 0.3 0.3 0.3 0.3 13
Organizational B 0.2 0.2 0.2 0.2 0.2 0.8
Strengthening Total 0.4 0.4 0.4 0.4 04 0.0 0.0 0.0 0.0 0.0 2.0
IIl. Total (= 1+11) A | 1745 0155] 2004 1535| 1673| 886 772| 963] 851| 800| 20383
B | 3011| 438| 318[ 185| 176| 176 212| 397| 146| 152| 5211
Total | 4756 9593| 2322 1720] 1849] 1062 984 1360]| 997| 951 25594
Source: JICA Study Team
9.9.2 Concept for Cost Sharing Among the Or ganizations Concer ned

(1) Concept for Cost Sharing between Municipality and Government

The municipalities are continuously facing financial difficulties because the revenue amount

is not enough to satisfy the increasing costs of municipality services.

In addition, the
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municipalities may face serious financial problems when the Local Development Tax fades
out by December 2013. Although KMC and LSMC have started to strengthen their revenue
systems, much remains to be done. Accordingly the Government (SWMRMC) is required
to bear the costs for development of landfill, transfer station, waste processing facility and
closureof LF.  On the other hand, municipalities should bear the rest of the costs from their
own revenues, i.e. equipment procurement and O&M costs. The costs for public
participation and behavior change, and ingtitutional and organizational arrangement should
also born by the respective municipalities.

Consequently, the cost sharing concept under the Umbrella Concept is summarized as shown
in Table 9.9-2, but external financial support may be expected for some areas.

Table9.9-2 Cost Sharing Concept under the Umbrella Concept

Action Plan Component Municipality Government Ref: External
Sour ces

Transport & Haulage | Vehicles and Full - Expected
Container Carrier
Container Full - -
0o&M Full -

Transfer Station Construction - Full -
Improvement works - Full -
Equipment Full - Expected
0&M Full - -

Waste Processing Land acquisition - Full -

Facility Construction - Full -
Equipment Full - Expected
O&M Full -

Landfill Land acquisition - Full -
Construction - Full Expected
Equipment Full - Expected
Closure - Full -
0o&M Full

Workshop Facilities Full - -
Machinery & equip. Full - -

Public Awareness/community mobilization Full - -

Institutional/organizational strengthening Full - -

Note: Full means full share, and Expected means financial aid to be expected
Source: JICA Study Team

Base on the above concept, the costs to be shared by SWMRMC and the municipalities can
be estimated as shown in Table 9.9-3.  SWMRMC should bare 56% of the total cost,
while 44% should be borne by the municipalities.
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9.9.3

Table9.9-3 Costsfor SWMRMC and Municipalities (million Rs)

s SWMRMC Municipalities

A ATl Facilities Equipment 0&M Total
A Transportation - 120.5 541.1 661.6
Transfer Station 65.8 - 36.5 36.5

WPF 203.8 16.0 -27.9 -11.9
Landfill 892.4 45.2 122.3 167.5
Workshop - 7.8 - 7.8
Public Awareness - 135 135
Institutional - - 13 13
Total 1,162.0 189.5 686.8 876.3
B Transportation - 375 68.2 105.7
WPF 38.2 42.0 -5.6 36.4
Landfill 218.8 53.9 64.3 118.2
Public Awareness - - 3.0 3.0
Ingtitutional - - 0.8 0.8
Tota 257.0 133.4 130.7 264.1
Total 1,419.0 3229 817.5 1,1404

Source: JICA Study Team

(2) Concept for Cost Sharing among the Municipalities

In principle, equipment procurement cost and incremental O&M cost become burdens on
municipalities. Each municipality has to bear the cost originally generated by the
municipality itself. Meanwhile, the costs generated by joint work among municipalities
should be principally discussed and decided among the municipalities concerned. However,
the costs generated by joint work is proposed to be separated to each municipality concerned
on the basis of solid waste amount transported from the municipality to the destinations of
transfer station, WPF and landfill.

Concept for Necessary Financial Procurement of Each Municipality

Judging from the actual financial capacity of municipalities, it is difficult to expect
municipalities to cover the entire costs. The municipalities need to develop sources of
funds asfollows:

1) Enhancement of revenue generation capability especially on Property Tax
2) Utilization of the Reserve Fund
3) Other dternatives

- Introduction of Public Private Partnership on SWM to reduce the SWM cost
- Introduction of new charges on SWM services
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CHAPTER 10 ACTION PLAN ON SOLID WASTE MANAGEMENT

101

1011

Formulation of Action Plan on Solid Waste M anagement
Processfor Action Plan Formulation

The Study has been focusing on the study process including pilot project activities. 1n order
to formulate Action Plans (A/Ps) on solid waste management, Draft Action Plans (DfA/Ps)
were formulated in Phase 2. Based on lessons learned from the Pilot Projects in Phase 3
that address various components of solid waste management, DfA/Ps were finalized as A/Ps
on solid waste management.

A series of discussions was held at the Technical Working Group (TWG) meetings and
respective Task Force (T/F) meetings of the five municipalities as part of the development
process of the A/Ps. Decision-makers such as mayor, deputy mayor and chief executive
officer (CEO) of each municipality participated in these meetings on an ad hoc basis.  Since
the participatory approaches were adopted in preparing the A/Ps, the A/Ps can be said to be
the outcomes of extended consultation participated in by a large number of stakeholders at
the Public Hearings (P/Hs) and seminars. The inclusion of a logical framework and
adoption of objectively verifiable indicators (OVIs) are also some of the important features
of the Study. These procedures for formulation of the A/Ps were taken as part of capacity
development.

The CKV Study Team took the following steps to develop the A/Ps:

- 1stStep :  Review of current situation of SWM, problem analysis, discussion of
environment and social consideration

-2ndStep ;. Setting of future framework

- 3rdStep :  Setting of vision and target

- dthStep : Consideration of approaches, strategies and necessary activities to
outline DfA/P
- 5thStep : Consultation of outline of DfA/Ps with the public

- 6thStep : Preparation of DfA/P

- 7thStep : Revision of DfA/P for finalization of A/P based on the lessons learned
from the Pilot Projects

-8thStep : Preparation of the A/P together with the Annual Work Plan

At the outset, the TWG members agreed to the basic structure and components of the A/P of
each municipality asfollows:

- Part | . Current Situation

- Part Il . Future Framework

- Partlll : Visionand Target

- PartlV . Action Plan (Approaches, Strategies, Necessary  Activities,

Implementation Schedule, Financial Plan)
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10.1.2

10.2

10.2.1

Preparation of Solid Waste Stream flow for Formulation of Action Plan

The most elementary but indispensable process to develop the A/Ps on solid waste
management is “to clarify the solid waste stream” as well as “to clarify the solid waste
amount”. Since social conditions such as population, economic growth or people's life
style, pattern of consumption may be correlated closely with solid waste generation, such
social factors were considered when municipalities analyzed the solid waste amount for their
A/Ps.  On the other hand, solid waste is the material that is inevitably generated by human
activities and that should have its own destination at the end of its material life. Under the
Umbrella Concept for the solid waste management in the Kathmandu Valley, there are some
remarkable turning points, i.e. facilities development such as waste processing facilities and
long-term landfill sites, up to the target year of 2015 which should be taken into
consideration in preparation of waste stream flows. In order to formulate the A/Ps, solid
waste flows of each municipality were prepared as per attached in Appendix 3. The waste
management ratios were set as main targets of the A/Ps based on the respective solid waste
stream flows.

Action Plans of Five Municipalities
Vision and Target

The vision and target of the five municipalities has been determined as shown in Table
10.2-1. The management ratio in terms of quantity are adopted as objectively verifiable
indicators (OV1s) aiming to reduce the amount of unmanaged waste.

Table10.2-1 Vision and Target of Each Municipality

Target at theend of each term
Short-term Mid-term Long-term
City Vision Er esept
Situation 2005/06 —2007/08** | 2008/09 —2010/11 2011/12 —2014/15
2062/63 — 2064/65*2 | 2065/66 — 2067/68 2067/68 — 2071/72
KMC | Clean, Green Kathmandu Management Management ratio | Management ratio | Management ratio
City ratio (amount) : (amount) : (amount) : (amount) :
81 % (250 t/d) 85 % (308 t/d) 90 % (381 t/d) 95 % (521 t/d)
LSMC | Clean City through Efficient | Management Management ratio Management ratio Management ratio
Management of Waste ratio (amount) : (amount) : (amount) : (amount) :
Collection on Streets, 70 % (52 t/d) 80 % (70 t/d) 85 % (88 t/d) 90 % (121 t/d)
Public Places and
Households [by means of
involvement of the private
sector as much as possible
to make the municipal
resources sustainable in the
long run and to let make the
city dwellersfeel
responsible and more aware
for city cleanliness & the
environment]
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for the Kathmandu Valley Chapter 10
Target at the end of each term
Short-term Mid-term Long-term
City Vision Present
Situation 2005/06 —2007/08** | 2008/09 —2010/11 2011/12 — 2014/15
2062/63 — 2064/65*> | 2065/66 — 2067/63 2067/68 — 2071/72
BKM | To Support the Promotion Management Management ratio Management ratio Management ratio
of Bhaktapur City asa ratio (amount) : (amount) : (amount) : (amount) :
Tourist Destination through | 75% (19 t/d) 80% (24 t/d) 85% (30 t/d) 90% (42 t/d)
Better Solid Waste Collection ratio Collection ratio Collection ratio Collection ratio
Management (ared) : 25% (ared) : 35% (ared) : 50% (ared) : 65%
Population Population Served : Population Served : Population Served :
Served : 78% 82% 86% 90%
Disposal ratioto | Disposal ratio to Disposal ratio to Disposal ratio to
SLF site:0% SLF site:0% SLF site72 % SLF site:72%
MTM | Madhyapur Thimi City Management Management ratio Management ratio Management ratio
Co-existing with a Sound ratio (amount) : (amount) : (amount) : (amount) :
Environment and Organic 35% (5 t/d) 40% (7 t/d) 50% (10 t/d) 70% (20 t/d)
Agriculture
KRM | Neat, Clean, Pollution Free Management Management ratio Management ratio Management ratio
City, Kirtipur Municipality ratio (amount) : (amount) : (amount) : (amount) :
35 % (4 t/d) 50% (7 t/day) 70% (10 t/day) 80% (15 t/day)
Management Management ratio Management ratio Management ratio
Total five municipalities ratio (amount) : (amount) : (amount) : (amount) :
76 % (330t/d) 82 % (416 t/d) 87 % (519 t/d) 93 % (719 t/d)

Note: *1 Christian Year, *2 Nepalese Y ear
Source: Task Force of each Municipality

10.2.2 Approaches, Strategies and Necessary Activities

The approaches, dtrategies and necessary activities established by the respective
municipalities are shown in Table 10.2-2 - 6.
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fable 10,242

Strategies and Necessary Activities (KMO)

Approuches

Strategies

Meeessary Activities

_ Short-term (AOUSA6-2007/08)

Mid-term (2008/09-2010/11)

£2062 Shrawan - 2063 Ashadh)

{“‘(}65 ‘§hmmm - HIE Ashadh

(1112 - 2014715
{”’Ufaﬁ Shrawan - 2072 Ashadh)

fmprovenent of
Collection and
Trapsportation

A-1: Bstablishment of
efficient solid waste
coliection syaiem {by private

| sectay participation, and by

EMCO itsethy

A-1-51 Buisbiishment of rules for oprivale sector |

solloction and B3 moniorn 1 aysiem
A-L5D Promotion of privie secior partioipation in
door o door collection for 2595 of households

A-1-5411 Hevision of mdes for privite sector collection
and it monitoring system

A-1-M20 Promotion v private sector participation in
door w door collection 4055 of households

A-1-L1: Revision of rales for private seoior collection
and its ﬁmm;m ing system
A-1-L2: Promotion of ;’;rsm

septor participation In
door 1o door collection for £

of By use wkj@

A-1-53 Prepuration of pquipment replicoment plan and
pilot wat for 8 Bew tvpes of collection vehieles, amd
coupmongement of replacement of wactors (for 25%
gallection

A-1-M3 Procuroment of  collectdon wvehicke  for

replaciog tractors {(for 3006 collection

Al i”rfammziasu of w%im?;cs;i az,i

cle for replaeing
tractors {foy 100% collecting) :

1540 Preparation of source separation and collection
plan for introduction of woste processing fucility

A-PMds Intraduction of sourge &
aperation mi“ wasle processing fheility

separate gullection for

A-l-La: Extenslon of source sepamie collection srens

Aedenie Intrpduction of reeyveling garbage bins w
pubiticAourism areas {1,000 bins per vear)

A-l-WEE ’ﬁmumrmg amd maistenanee of reoveling
s:zf%mv:, Bins at public/ourism sreas and extension them
if necess anry

A-1-L5 Monitoring  and  maimenance of recycling
garbage bins nt publicfourisn areas aod extension them
H necossary,

A-1-56; Introduction of GIS svaem oy development of
u ward andd routewise colleation plan

A--57 Improvement of collection and lransporiation
system taking into consjderation waste transporiation o

: Sisdo! tandfill sie

A-1-M6: Continuous improvemes of collection and
tramsporiaton system based on the ward and rout-wise
collection plan

Ael-Lf Continuous improvement of collection and
wansportation system based on the ward and rout-wize

! gollection plan

A2 BEstablishment of
efficien! waste fransporistion
swvstem {by ransfor station,
by direct sransportution)

A-2-51: Establishment of effcetive operation system for
Teky wonsfor sttion

A-2-52 Plaa {desipn), construction and c}pemt;sm of
Buataju transior station Gncluding necessary revision of

i primary collection rouge)

A8
{spots) and their lind neguisition

Preparstion of 2 fow other trunsfer points

A-2-L 1 Commencement of operation of » few other |

transfer polns {spots),

AZ-B3 Procurement of new direct and secondary
. mna;wmmm vehicles

A2
transporiation vehicles

Procurement of nesy diregt and secondary |

A-2-L2 Procurementireplicement of  direst and

i secondary transportation vebicles

A--bbr Dmtablishment ol e and  system o
transpoTtation s.a?maas&, from VD(s

An3: Establishanent of
appropriste mpinienancy
system of equipmant and
facilities

A-3-81: Renovation of m&%ism mechanicnl workshop
inehuding  replacement of  old  eguipment  and

estulslishinent of efficion parts stosk system
A-3-5200 Preparation of new separated wirkshop for
regular serviee in Feky

A=3-M1 Procuremem of necessary u}m;pmwt for new

types of collection and transportation vehicles including
training

"z\;;"?wl\«i:“

Upgrading of  mechunical s;s:srimh@;w and
exlension of thelr sorvice w the private sector,

A-4: Minimization of ilegad
opars dumping activity

A8 Clean-up of  Hlezal dumping sreas with
improvement of primary cotlection system {along the
Bishnumat River)

A--MI Cleap-up of
improvement of primary ©
Bishnumat River and other B

S g,;;si dumping  arenss  with
collection gvstem {plong the
Livers)

AcdeLls Clean-up of il

cgal dumping  areas  with
fmprovement of primaory collec

Hon syslem {other areas),

B, Promotion of Waste
1 Minimizatinn

Bei: Development of o
gonial level waste
provessing faciiity {WPF)
which can receive mixed
witste {by private sector
participation}

B-i51 Cooperation with SWMRMC to proceed
development of a central level WPF (30-100 ¢dy
appropriste phce
- Fhad site selection
- BHe surveys
. iii}sm,;‘sz de a1
Feasibility aiug}x snchading market study
- Lan! scguisition
- 14
~ Dietail design
- Consiruction
- Cithers
Bei-52: Cooperstion with
commengement of operation of WPF

SWMBEMC e

B-1.53 SMonitoring sod evaluation of the operstion of

WHT by the privete sector

B-i-M1: Expansion of WPF up 1o 200.300 ¢
2-1-M2: Monit toring and evaluation of the operation of
WI'F by the private sector

B-1-M3 Assistance 1o private sestor for necessary
marketing and establishment of o national policy

B-1-L 1 Implementation of study on aapther WPF
B-1-1.2: amination of  the  possible  recveling
technologies
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Approuches

Strategics

MNecessary Activitivs

__ Short-term (2005/06-2007/08)

2062 Shravwan - 2068 Ashwdhy

Mid-term (2008/09-2010/11)

{2065 Shrawan - 2068 Ashadh)

Long-term 2011712 - 2014/15)

B-2: Promotion of home and
commty composting and
recyehing

B-2-51 Review of the existing home and community
venposting and reeyveling activities

3-2-52: Produstion of bome compost bins and bome
verni-gompost kits and thely distribution

B-2-53: Operation of Community Recveling Center
{ORCY in Ward 21 and Bs extension o other Wards
{with support from NEREPA)

B-2-M 1 Promotion of home bin or vermi-composting
o resch total of 5,000 households

B-21-M2 Operation of coppminity compost blns In
sevirl wa;‘vjﬁ

B-2-03 Opemtion of CRCs in 18 Words (300 of

witrds

(2068 Shrawan ~ 2072 Ashndh)

B-2-L1: Promoton of home bin or vermi-composting
reach total of 10,000 howscholds

B-2-1.2 Opemdion of ot least one community compost
Bin dn each word

8-2-L.3: Operstion of CRC: i sl 33 Wards

P B3 Operation and

eapansion of mediumeseale
VErH-COmposting

B-3-510 Operation snd expansion of  mediumescale
vermbgomposting

B-3-52 Implementation of o sales compaien together
with 2 marketing study

B3 Expansion of medin-scale vermi-composting

B-3-M2: Marketing of compost 03 o salable product,

3310 Establishment of another medivm-seale vomi
zompaesiing facility
B-3-1.2: Murketing of compout as a salable producy

L tmprovement of Fingd
Disposal System

Lol Operation of sanitary
tand Bl sae

Ca1e51 Operation of Bisdol sanitery landfil shie

08 PG R é}ﬁmﬁémi of Sisdol sanbary Jundfll sie
including receive of refocts from WPF {30440 vdny)

C-20 Development of
fong-term lndfid site

»2510 Condacting of survey Tor possible long-term

fanedfill sies
C-1-52r Cooperation with SWMRMC 1o procesd
estabdishment of » long-term bandil site

- Bite surveys

« Concept desiyn

- Feayibility study

- Land scguisition

- ElA '

- Dgtail design

= Constrastion

- Uithers

C-2-811; Continuous cooperation with SWMRMO 1o

proceed esigbhshment of the long-term fandfil] site
C-2-M20 Cooperation with  SWMREMC oy
commencement of oporation of the lopng-term landBl
sile

283 Procurenwent of necessary heavy equipment for
lnndfiling

Ce2-L 1 Operation of the long-term Jnd i site

C-3: Appropriste closure of
wsed lantfill site

C-3-511 Relabilittion and Jandscaping works of the
Bagmuti (Baikhu) dumping siwe

C-3-M1 Continuous  rehsbilistion snd  Inndscaping |

works of the Bagmati (Batkho dumping sie

C-3-3420 Cooperstion with SWMEMU for closure of |

Sisdol lndiill site

C-3-L1: Cooperation with SWMRMC for closure of
Sisdole Landfill sl

I3, Promaotion of Public
*farticipation and Behaviar
P Change

B-1: Expansion of “BABA
Programechildren as effective
wpents of social changes”

32810 Eatablishment of 30 more Mature Clubs
D b5 Development of training pathoges on

- Solid Waste Managemen

= Dreenery Promuotion

= Culimre and Heelmge Conservation

= Conpmunication

- Mature club wanagement

D-1-53: Training for Nature Clubs members on the |

showe live aress

13-1-54: Repular imersction betweon Nature Ulubs and

ioeal communitics 1o reach out to sogiety us n whole

E-1-01: Estubdishment of 100 more Mawre Clubs
D-1-0420 Training for Noture Club members on the five
areas of work

D-1-813: Regular interaction hetween MNatare Clibs and
surrounding communitics 1 reach out jo the soclely as a
whale

¢ Det-L1: Estblishment of 200 more Nature Clobs and

reach 400 indomn]

De4-1.2 Training for Mature Club members on the {ve
arens of work

[3-1-1.3: Regular interaction belween Mature Clubs nnd
surrsunding communitics o reach owl o the socisty as a
whots

D320 Bupport of community
initiatives working with
CORBTMNHY Qroups,
RO O and private
Sector

3251 Development of o database of community |

groups, MOOCBOs and private sector, and selection of
the best ones for long term works

[3-2-52 Review amd evalustion of the existing Ward |
| Environmental Committes (WECY and  Tormation of |

setive WECs in 10 Wards |
+ 3-2-83 Provision of training on 5WM and comanmnity |
1 motsilization for WECs

13254 Provision of echrieal and foancis! assistance
ti best community initintives of WECs
[.2-5%; Provision of anouasl sward 10 best WEC

D251 Formation of WECs in 20 more Wards
D382 Implementation of regular intoraction and
sxehange visits among WECs

Ir2-343: Provision of techaica! and financia assistunee
15 best communily initiatives of WECs

R2-544: Repulnr follow-up of WECs

D-3-L.1: Provision of weehpieal and finnacial mssisnce
1o best community nitintives of WECs -
-2-L0 lmpiemestation of regular interaction nnd
exchange visis mmony WECs

-2-1.75: Regulay folivw-up of the WECs

g o
%@»@% Wl
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Approaches

Strutegles

Necessnry Activities

Short-teem (2005/06-2007/08)

(2062 Shrawan - 20065 Ashdh)

Mid (200 ey
2063 Shrawun — 2068 Ashadl

Long-term {20011/12 - 2014/15)

{2068 Shrawan - 2072 Ashadh)

133 Mobilizntion of Oy
Yoluntoers (ICV3 s 5
nkage between KM and
citizen

D351 Mobilzmtion of Chy Veluntoers {(CVs) o
support BABA program
[3-3-52 Implementtion of closed camps Tor capability

| bulding ad raising ream spirl of cuch batch
0-3-53: Mobilization of CVs in other progruns such as
promution of household composting, research, and

WELC setivities
0-3-84: Reeruiting sl tesining of pow bawh of OV
BYErY Yenr

(3304 1 Mobilization of Vs s other programs such us
promotion of  housebold  composting,  research,
recyeling, and WEU activities

D-3-ME2 Heview the past baich wnd if denmngd is higher
two balehies can be managed

D-3-L1: Beorolt new bateh of 100 CVs every vear from
different soademic backgrounds

D-3-0.20 Roview the past buch and i demand is higher
twe batehes con be managed

Uitz Implemenation of mass
compmunicatinn sducation
PIORIRms

{3
EWRE A OMILL

D-1-51 Production of CMUPs promotions] miaterials
iﬂmm hm&: s, ;;msam, stickers, 210,

I4-520 Betting wp of hoanding boads on SWM
prime locations of the city

Setting up of self-esplangtory displays on
and other Loy foestions for wider
publicity

fldeBa: Repolar festuring and reporting on SWM on
TY program “Homro Koathmandy”

(4881 Destgn and maintenanee of the web page o
WM

[3-d-86: Implementation of community exhibition and

| event regutarly

Dea-88: Setting up of displavy and information on
SWA as an envivonmenal park In Toku tansfer station
D-4-542: Hosting Web Site on WM and update the sie
D-d-b430 Heview snd continustion of the other medin
campaign programs {same as short-lerm setivities)

Dhdat 1
PO

Beview amd continue the medin compaign

035 Strenpthening of
Community Mobilizntion
Linig {00

3-5-51: Recruiting of 5 BABA coordinator
[3-3-52: Reorufting of  assistant Jevel  sff for

| mluvinistration

3350 Provision of adeguate offee space, equipment
and financial resources

D300 Upgrading of CMU with  Environmenial
Information, Education and Communication Section
[3-3-8420 Provision of specinlists” service o community
mobilization, children’s progrom, waste moansgement,
miass education, o,

Defobln Well esipblished segtion in the depariment
pm%aﬂm;ﬁ publly services on environment management
a5 a whole,

E Organizational and
fnstitutional Arrangemen;

E-1: Riionolize organtzation
and institution seranpements

£-1
the Dnviroamest Department

=51 buplementation of the reorganiztion plan of

B f8120 Transfer of PPP administrative matiers 1 PPP
Specialized Department within the Municipality,

E-i-LE
sErrapgements 1o corespond with changing insthational
newds,

Monitor and regularly review orpanizational

E-2: Strengthening of
manggrment practices

E-2-51: BEstablishment of 8 menitoring and evaduntdon
system in alignment with the Action Plan

E-2-52: Muinstremming of programebosed  budgeting
system amd expendiure monftoring for o more efficiom
use of resminees

=253 lmprovemsent of  informmtion flow and
munagement by encouraging  reguber
meetings snd sharing of experiences

courdinmion

E2-M Im;*s%w%s:mmima of o mid-enn evaluation on
the progeess of the Action Plan implementation

E-2-002 Continuous implemeniation of program-based
é:;amifw:;im system amnd expeuditure t‘!%ﬁ)i%i!i}riﬁ“

E-2-543: Uontinuows  implementation of information
flow and mamgement by regulnr coordination mecetings
ard shoriny of experiences

L Bnplementation of a final evalustion on the
results achieved from the Action Plan mplementation
212 Continuous implementation of program-based
huajm:mw system and expenditure montoring

L3 Continuous implementation of information ﬂma
ami management by reguler coordisation mestings ol
shuring of experionces

E-2-54 Introdustion of systematic collocton  and
analysis of BW data by dotabuse

E-2-bh: Continuous collection and snalyais ﬂf SW data

by database

E-2-Ld: Contingous collection and analysis of 3W dan
by datnbise

1 B30 Appropriate stafling

MTangemen

E-3-51 Preparation of TORs for each unit delineating
wmsks and  responsibilities 1o be undensken during
Action Pl hnplementation

£-3-52 Heassignment of necessary stalff {Tuking into |

consideration fumm b resoiree demands such as
for fucititles development}

IR ERE % e

E-3-MIr Esablishmen of g
performance evaluntion system
Establishment of staffing svstem based 10
“assign the right person o the right positlon™ using
mé;;;,,maw eriterin such s stal ip«wfﬂmmﬁm evaluntion.
E-3-M3: Reassignment of necessary stafl, {Toking o
copsiderntion future buman resource demamds such as
for fecilities developmenty

more  effective  sipfl

E-3-L1 Comtinugtion of mid-term nctivities
Eed-L2 Continuntion of mid-em activities
ki

E-3e1.3: Continuation of mid-tern activitios

|
o
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Mecowsary Activities

Approuches Strntegies Short-term 2005/06.2007/08) Mid-term (2008/09-2010/11
{2062 Shrawan - 2065 Ashadhn (2065 Shrawap ~ 2068 Ashudh) {2068 Shrawan — 2072 Ashadh

E-4: Strengthening instittion | E-4-51: Development of a sinffing plan based on HED | E--ML Development of mid 1o longeterm HRD | E-RLT HRD program regulorized  and apetied W
1o be sysienatic and program and #s applicusion program and its spphication i e with HRD program externad pariners for resource mobilizntion,
sustubble E-2-52 Assignment of a Leorning Manager for HRED, | E-3-M2: Implementation of jo-house training modules

and maintain an inventory of stadT skills knowledge, and | systematically designed for siafl development

trpining history B3 Appointment of &l time humoen resource

E-4-53; Strengthening of  koowledge-sharing | manspement staff within Envirenment Depariment

muechapism and peer-raining sessions Tor fll stilization

of existing hupan resources,

F. Others F-1: Development of a F-1-51 Dissemination of Medieal Waste Management | F-1-M1: Esablishment of o central fevel medical waste | F-1-L1: Comtinuous trestment of medical waste

medical waste management
system

Chsjdelines

Fel-hd: Operation of 3 modical waste treatment facility
st Teky

Feie83 Procurement of wddiionnl equipment {awme
cluvel

F-1-540 Tralning for stafl of KM, private sector and
mzdical institutions

Fvi-551 Manding over the responsibility to the privaw
sector for the operation

Feiab6: Monitoring & svabution of the svstem

i
treatiment faciliy

Feb-00 Continue mwirencss programs
F-1-843: Continue monitoring & evilustion

Fol: Development of
harardous waste management
system

201 bmplementation of study on hismrdous waste
prsRemeTy

Fu2aL1: Development of hazandous waste monagesient
sysiem {Compuiers, Baneries, Industrial swaste, 2ic)

F-3 Gradual and effoctive
privitization with spocial
considertion to the sweeper
ponuiation,

F-3-510 Review of working conditions of the sweeper
population and provision of measures o imprave their

i operlonmance,

F3-52: Begularize privatiznion provedures applving
open biddng provess
F-53  Estublishinemt  of

repular  coordingtion

1 mechanisms with various privale opertors

50% of collection coverage, withowt ony  drastic

lecrense of swoeper population)

F3-Midnereased coverage by privare sector (Up o
g

F-3-L1: increased coverage by private sector, (Up to |
60% of coflection coverage, without drastip decresse of

swegper population)

Souree: KMO Task Foree
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Table 10,2-3  Strategics and Necessary Activities (LSMO)

Approuches

Siratepgics

Mecessary Activities

Shori-term (2005/06-2007/08)

Mid-term (2008/09-2010/11)

Long-term (2001717 - 20147153

A Imiprovement of
+ Dodleation and
Transporiation

: AT Promotion of privie
secior ooilection

| oprivate

{2062 Shrawan — 2063 Astndh)

A-1-51 Heview of existing policy of LSMU and
establishiment of styong bylaws (and rulest interupting
with all sabeholders and Bs publication {foous pn
sector  Bwvelvement,  poving  system and
assurimee of municipsl sweeper’s job guarantee while
hunding over 1o private sector)

| A-1-820 Preparation of standard TOR and agresment for

PPY concept

A-l-53 lntrodugtion of o new pliot projoet for waste
sodlection from shops by private secior

A-1-540 Mewly introduction of door 1o door collegtion
for 2 es ul the ouiside the clty core pres by

ALEE

privade sector {by the end of 2007

{2063 Shrawan - 2068 Ash :azih'}_

A~ Bevision of mdes for privite sector based on
the short-tenm activites (rom pilot profects),
A-l-MZr Development of effective account system to
contro! revenue from private sector o oflice

A3 Expansion of piiol projeats in other areas of

city with correction of weakness,

A-b3d: 30 2% door to door codlection by private sector
thome municipat ofd vehicles 10 be handed over 0
private secior wnder lensed TOR)

A-1-ME Preparation of # plan for privile seior
fransportation (PRP a5 an aliernative)

{';’;ﬁfi's_ f_:;h rawnn - 2072 Ashudh)

A-T-L1: Revision of mdes for private sector based on
the mid-term petivities,

Ax=120 78 % door w door collection by privige segtor
A-1-1.3: Initintion of wansportation of collection points
to imnsier station by privade sector

A-2: Improvement of
coliection and transporation
syslem

A-2-510 Implementation of Time and Motion study
A-2-827 Introduction of new collection routes,

A-2-53: tmplementation of transpontation and
mintenEnce cost smlvsis

AZ-5dr Imiplementtion of vehicle capacity analysis
und plan for procurement of new vehicles

A-d-M: Contipoous review and  improvement of

cotection and tansponation system

A-Z-L1 Continuous  soview  ond  bmprovemesnt of
cotection and transportation system

A-3r Arranpement of o
temporary transfer station

AR Arrangement of o temporary tennsfer station (n
Afudole) and commencement ol temporary transferring

A-Sab 1 Closure of the temporary transier station

B, Promotion of Waste
slintmization

B-1; Development of 0 waste
processing facility (WPF)

B-1-81 Conperation with SWMRMO and EMO for
development of WPF {developmoent, conumencement of
operation]

Be1-M 1 Tronsportation of waste 1o WPF

B-2: Promotion of home
composting aetivities

B-2-51: Distribution of 12300 home compost bins

3-2-M2: Distribution of 1,200 home compost bins

B-2-L1: Distritagtion of 20 bome compost bins

2-3 Promotion of 383

1 practices

3-3-53: Promution of 38s practicss by Jooa! people

B-3-M1: Promotion of recyvele centers af community
feved and individead level for minimization of waste ot
sONrCE,

H-3-32: Establishment of bulky waste recveling system
by promoting estblishment of sccond hand shops

B-3-L1: Establishment of recvele cemters for 3Rs with
PPE convept for wiste pickers and promotion of plastic
bag and paper recveling

B-3-L.2: Establistunent of @ medivmescale reeyele contre
ey 175, :

L C. Improvement of Final
¢ Disposal System

C-11 Operation of sanitary
T fid site

C-1-31 Operntion of Bisdol LF with KM

C-1-52 Cooperation with SWMRMC and KMC Tor
development of Jong term landfil siwe

C-1-53: Closure of Bopsuti dumping sl

C-1-8 1 Operation of Slsdel sonitary lapd Bl site with
MWD

C-1-M2: Continooas coondination with SWMRC and
B3I for development of long 1enm land 81 site

-1-1.12 Operstion of tong torm land {3 siee

| D, Prownotion of Public
Participation and Behavior
| Change

-t lmplomentmtion of mass
commmunieation and education

| B-1-51 implementation of public avwsreness/education |

sotivitios
- Bepular mechanism for awerencss materials, Journal
publicotion, druma, community interactions, roward,
prize, visit, observation, establishment of SWM day,

D-1-M1: Continvous  implementation of
awrreness/cducation activities
- Regular mechanism for swareness materinls, Journsl
publication, drama, community imemetions, rewarnd,
prize, visit, ohservation, estallishment of 8WM duy.

miblie

D-1-L: Continuous  implementation  of  public
swareness/edueation activilies
- Begular mechunism for nwareness materials, Joumal
publication, droma, community interactions, roward,
prize, visit, obssrvation, cstablishment of SWM day.

Ch2 Formuinting and
mobitization of various
zroups for BWM

;D250

Formation  aad  mobilization  of  Ward
Envlromnent Comservathm Committee [WECD) on p

i pilot basis

2-82: Formation and mobilizstion of NaureFes
Clubs pmonyg crildren '
r2-573: Mobiization of vouth as Uiy Volunteers (0Vs3

D-2-540 Strengthenbyg of women groups for 5WM

D10 Formation of 44 communiiy groups in some
wards for swareness mising and composting focusing
on  child  edueation  dnvelving  retired  persons,
Commumty development section will hamdle these
ErOups

0210 Formetion of 100 community groups in all
wards {or awareness ralsing and composting forusing
on child education involving retired persons

. HE 5
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Approaches

Strategics

Mecessary Activities

Long-term (2011712 - 2014715}

Short-term (2005/06-2007/08)
2062 Shrawan — 2065 Ashadl)

Mid-term (2008/09-2010/11)
£2065 Shrawan - 2068 Ashadh)

§20068 Shrawan ~ 2072 Ashadhy

{ B Crgnnizasionnd and
Instimationad Armrangement

E-i: lmplementation of HRD
progrmy

E-1-531: Plan for HED and moniloring
municipal staff NGO UBOTL Oy

including

E-1-M1: Proper aveilsble HRD  mansgement  and

monitoring.  Establishment of  mothvating  working
environment.

E-1-L1: Establishmem of HED éﬂfj Distabase Seetion in
SWA divigion

E-2-Preparation of snnugl

wok phan on SWH

E-2-510 Announcement of SWM overall veurly plon of

LEMC & beginning of each fiscal vear.

E-2-8 1 Announcomient of SWM oversl] vearly plan of

LAMC a1 beginning of cach fiscol vear,

F-2-L b Ansouncement of SWM overall vearly plan of
LEME o beginning of cach fscal vear,

| E-3: Clarifiestion of

reaprnsibility and promotion
of eoordination between
WM rebrting divisions and
SECtions

E<L-51 Beview of 3WM organizsmtien {Envirenment
Drepr} and appoint responsible persons a5 o loend poim
w0 comdinate all dimensions of SWM with motivating

{ eivironment

-3l Review of responsibility and
decision-making simphification,
E-3-820 Estoblishment of 24 br hot line for reeciving

comphiving

overlaps

B~ Betting up wriff system

E-4-510 Implementation of study on 1aii svstem 1o
i Beview ol @il Make punishment system,

introduce paving system

E-4-341: Hevision of effectiveness of paving syvstem.

E-del 1o “Enset Musiclpal 5WS law” from national
OYRIMIDeL,

E-te1.2: Preparation of municipal ordinance

E-i-L3: Disseminntion of those lows and ondinance o
public, TLOs snd NGOs

Eeb: Management of solid
wiste tdatabase svsiem

E-5-51: Collection and arrangement of solid waste datn
i dutabase

E-3-52: Implemeniation of waste quantity and guality
survey twice a vear {wet and dey sensonsd

E-3-M1: Continuous armngement of solid waste data by
1 datmbase systom

dutnbane system

Edep2r Continuation of implementation of waste
guantily and quallty surveys twice 3 vear {wet and dry
BEasOns}

E-3-L1: Continuous srrangement of solid waste dma by

B-3-L2: Continuity of waste quanthy

and qualiy |
SUrveys pwice o vesr (wet and dry soasons). ;

F, Oibers

Fe1: Promotion of special
waste manngement systom

F-1-M1: Estblishiment of o commen and cemtre level |
§osvsiem,

medical waste treaiment facility {incinerator}

Fel-Ll: Effective use of medica] waste freptment

Souree: LEMC Tusk Foree

Sapia Suhar Hamee Lahas
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Table 10.2-4

Strategics and Necessary Activities (BKM)

Approaches

Strategies

Megessary Avtivities

Mid-term CHHIRAO2010/1)

Shori-term (2005/06-2007;
{2062 Shrawap - 2065 Ashadh)

{2065 Shrawan - 2068 Ashadin

Lonag-term (2011712 ~ 2014715)
{2068 Shrawan - 2072 Ashadh)

A Improvement of
Cottestion snd
Transportalion

A-b: Revision of collection
SYSIE

D A=1-51 Procurement of a garbage tpper and icyeles

A-f=Mi: Bevision of waste collection route and
exiension of collection service aress 1o new urban
settferments ot of the core ares

. Al

P-L 1 Oontinstion of mid-term activities
1 A-LLE Operstion of transfer station

A2 Promuotion of source
separated collecton (by
community mobitization)

A<DLEL Prometion of spurce separation and collection
of organic kitchen waste by Tormulating users groups af
local household dovel

A-2-82: Promotion of soorce separstion ond gollection
from bowl and restaurants

A=D1 Prometion of source sepamtien snd colloction
of organic kitchen waste st source by formulating users
sroups at Joca! Tevel and fhelitated, bound with torms
ad conditions by the Municipality

A2-L b Contingation of mid-term notivities

B, Promotion of Waste
Winimization

B-1: Improvement and
extension of existing
composting facitivy {inclusive
of transfer siation)

B-1-51: Procurement of o 10 Ud capacity excayalor or
backhoe Josder, und waste sortng device

B-1-52: Land acguisition of extonsion srea

3-1-53: Inlrastructure dovelopment (open trussed shade,
garage, parking ares, weighbridge, sorting area,
screening area, oo}

B1-81; Commencement of operation of extended
municipal composting feility (Phase 13 slong with
marketing of compost produced with informative
packing system

B- Ll Commenvement of speration of extended
| municipal composting facility (Phase 11 along with
marketing of compost produced with Informative

packing systom

B2 Waste minimization by
community mobilization
{commuyrrty based solations
towards SWhHi)

B-2-51 Promotion of waste minimization by makiag

i peopte well known with verious methods of waste

reduction at sources (e home compost bins and
vermi-compasting, 2l and educational tralning 1ools
for sehool children from waste)

B-2-52: instmllation of snmil scale bing/comainey at or
nearby open waste collection spots or nearby ward office
for keeping unusable broken plass, bulbs, wibe lohs e,
shich are nuisance 1o municipsl compost, and moniaring
aned operation by the loud people

i

B-2.51 1 Continustion of short-term activities

B.2-L U Continuation of mid-term sctivitivs

Be3: Trind of conunanine
level composting

B-3-81: hutroduction of glosed chamber eomposting in
new urban settlements out of the core aren on pilot basis
{Tole/Ward Busis) by Tormulating users groups at locs
lewel

B-3-L 1 Coptinuation of mid-term aotivities

O, hprovement of Final
Dispeaal Svstom

2 -1 Development of saniiary

fandfiil site

C-1-81: Topographical survey and soil investipation
C-1-82: Completion of B1A procedure

C-1-583: Detl design of the site with mitigation
mzasures as recommended by EIA study - including
wasts processing facility within the land 1 ste along
with leachate treatment SicHity and bufTer zone
-840 Land sequisition and reseitlement of the
divectly affected dwelers in ond nearby the sie
C-1-58: Construction of the access road

Celo ) Completion of the acoess road construction
Cebpd2: Completion of the she copstruction (Phase |
ares}

C-1-03: Formulation of the Envirenmental Manitoripg
Committee for the regular/periodic monitoring of the
site

Cei-Ma: Commencement of Operation & Managoment
of e site (Phase T area) along with waste processing
faeility

{2-1-L 1 Completion of the site construction {Phase 1

arend

L-2-L20 Commencement of Oporation & Managoment
of the site (Phase H area) slong with waste processing

facility

Cel-L3: Follow up of the Environmentad Monitoring
Commitee’s Autivities regolarly and periodicatly for
praper Operation & Masagement of the si

C-3: Provumment of
squipment and vehiches for
s operation of the shie

-2 Procprement of hepvy cquipment (Garbage
Tipper, Backhoe Lowder, Roller, Mint -excavator,
wiste-sorting device, weighbridge, oie)

-3 Invelvement of affeeed
people i the development
works of the sile

C-3-51 Estpblishment of lovs! commitier for secial
canseasus for the development of the i

C-3-520 Considerstion of community developrman
works

C-3-3 1 Implementation of commuonily development
works

C-3-L1: Continuons implomentation of community

dovelopment works

1 - 10
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Appronehes

Strategies

Mecpasary Activities

Short-term (2005/06-2007/08)

Mid-term (2008/09-2010/11)

Long-term (201112 - 2014/158)

{2062 Shrawan ~ 2065 Ashadin

12065 Shrawan ~ 2068 Ashadh)

{2068 Shrawan ~ 2072 Ashadhy

C-47 Implementation of
research study

Cod-51: Implementation of research study to defing the
tenchate gquality of the dumped waste ot the curren
dmping site & the post dumplng site for comparative
anptysis fon comtumination of matursl water body by
sotid waste disposal & Hould waste)

C-de81 1 Continsation of shori-lerm aetivitjes

i3, Rulsing of Public
Participmion and Behavior
Change

-1 implementation of
public swareness and
eiducation on BWM

[-1-55 Development of raining wols/materials for
community participation

{0 Continuation of shor-term aotivities

De1-1.1: Continuation of short-lerm gotivities

D-1-82: Dissemination of mfonmation regarding SWM
snchusive collection svatem Heallets, brochurss,
catendars, advertisements in halls before stanting of film

i oshowd

- 1022 Comination of shori-lerm aotivities

P b-L72: Continuntion of srid-erm activities

D153 lmplementwtion of muss communiention and

{education program {distribution of stickers, posters,
| drama ploy, competition among children group-drama, |

original stage drama doring Gaijstra festival, drawing
woll paintings, cleanging at the loenl communities)

[3-1-343: Continuntion of short-toem activities

D-1-L3: Comtinuation of mid-erm activities

0 1-Mldz Periodic orlentation elasses on compunity
based SWHM i various schools in BEM

D-1-M2: Mass meeting and procession @ least ongz g
vear on Environment Day {(Jupe 3)

01U Periodic orientmtion elasses on sommunly

based BWHM in various scheals in BEM
E2-1-1.5: Masy meeting, procession at leas! onge o yeur
on Enviromment Bay {lune 47

D2 Promotion of

interpersonal communication
and education on WM

D281 Promotion of Interpersonal Communication and
Edduention program with arrangement of agreement with
MO such us selection  of target  communitics,
oricmation workshep, baseline information survey in

regard 1o existing knowledge, attude, practices on |

SWaA, counselor training camp fr vouth, tenchers who
support children’s activites oy SWM at the mreeted
communities

B-2-M1 Continuation of short-term activities

2L Continuation of mid-term activities

E. Oreankzational and
Institstionad Arrangemen

E-1, Organieational
vestrctiuring and
strengthening

E-1-51: Implementation ol wraining on 5WM based on
the THA

E-1-52: Fingllamtion of organtzational restrocturing for
SWM

E~-1-M1 Becrt desired monpower for long-term SLF
for proper manspement & operation

E-1-812; Estabishoment of Mechanioal Section
{MBYhubseotinn (M55

E-1-L10 Extension of Mechanical Workshop Facilities

E-2: Mansgement of solid
waste daty by dumbase

251 Collection of relating duta for 5WM
E-2-82: Arpangement of the colleted datn in the
dutabinsz

E-2-01: Establisheent of data epliection sysiom
E-2-MI Continuous sofid waste datn arrangement in
the datubuse

E-2-L1: Contingous solid waste dam srrangement by
datsbase

F.{nhers

F-1: Delesation of munthority
1o communitios and private
el

F-1-81 Involvement of UBOs in collection and
trasportation of organic wasty from households, hotels
& restourants on pilol basls {on Tole/Ward basis)

Fol-84 1 bnvolvement of CBOs in vollection and

i wansportintion of organic waste from houscholds, hotels
e restaurants fon Tole/Ward basisd

: Fal-L1: Invelvemen of CBOs in collection and

wanspertation of organic waste from houscholds, hotels
aned vestaurants fon Tole/Ward basis

-2: Optimsteation of
mmmagement efficieney nod
gstblshment of cost-
eifective WM

F-2-51 Commencement of private sector participation
in SWH an pilos basis with difTerent spprosches
~ Case 1 Ohly stregt sweeping by community leved
wirkprs
- Cage 12 Door o Door service
= Cnse HE Both T&ND
= 4oase IV Collection of Organic Waste from Hoels &
Hestaurants
Ve Lollection, wansportation & Sale of
feovelable/Reusable Wasie

FaI-0110 Expansion of private secter purticipation ip

| SWM

F2el 0 Bapmnsion of private sector partcipation in
SWAT with different appronches

10-11 Lo St
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Tablel0.2-5  Strategies and Necessary Aetivities (MTM)

Approaches

Strategies

Mevessary Activities

Mid-term (2008/09-2010/11)

Long-term (20011742 - 2014/15)

{2062 Shrawan - 2068 Ashadh)

2065 Shrawan ~ 2068 Ashadh)

L2068 Shrowan - 2072 Ashadh)

| A Improvement of
Colleetton and
Transportstion Sysiem

§ A3 Procurement of

cedlection vehicles

A-LB1 Progurement o collegtion  wehicledz amd
assignment of a driver, collectors and louders

A1 Procprement of collection vehicles)

i AL B Procurement of collection vehiclelss

A-2: Extension of collection
sren

A~2-5 11 Setting “depo {577 8t new collection srons

A-I-M L Beting “depo (577 a1 new collection areas

AL Setting "depo {377 3 new collection areas

A-3zintroduction of
systematic privale sector
coilestion

A«3B10 Preparation of puidelines for private sector
collection

A-3-wEL Intreduction of privatized collecton system
{Waords 13, 16 and 17) us pilot project

A-3-L10 Extenslon of privatized collection syvstem 10
other Wards

B, Promotion of Waste
Minimization

B-1: Promotion of separstion
ol seirge

B-1-5F Training of locnl people for separstion o
SOUrEY

B8 Continuous baining of lecal people for
seporation of source

B-1-L 0 Continuous  traiping of loenl  people for

B ;.”33’1!"{}%553[3 W osiee

B2 Promotion of plastic
reoyveiing

B-2-81: Providing of bags and metal strings {suiros) for
separntion ol source

B-2-31: Continous provision of bags and metsd

strings feudrosd for separation of source

B-2-1.1: Continuous providing of bags and mend strings
fauirog) For separation o seurce

B3 Promotion of
communily {1ole) composting

B350 Providing 25 compost drams Tor conminities
{1nies)
B-3-52; Operating community composting

B-3-M1: Providing wdditional 25 compost drums for
commumities oles)
H-3-0M2: Operating community composting

B-3-L1: Providing additional 23 compost deams for
cornmunitios (nles)
B-3-L0 Operating community composting

C. dmpresvement of FPingd
Disposal System

Cai Discournge of current
dumping practices

C-1-51: Hdentification and arrangement of a tlemporary
landfill site

C-i-bi 1 Closwre of the emporary lnndfil site

C-2: Transportation of wiste
o Taikabu LF

25 Conclusion of agreoment with BEM B
development and wtilization of Taikabu LF

C-2-wE Commencement of transportation of waste 1o
Taikaby LF

C-2-1.1: Continvous transportation of waste 1o Tatkabu
Ly

. Promoties of Public
Participation and Bebavior
Change

[3-1: Promotion of public
pwareness and education on
SWH through mass
communteation and
wilucation

151 Ratsing of public awareness through locs! radio
{F53) and miking
D152 Implemenmation of puble cvents

1841 Ratsing of public swareness throuph local
ead i {FA ) and miking
[ 1-302 Implementation of public evems

D-1-L1: Rasing of public swareness through local |
raekio {FM 3 and miking
1120 bplementation of public cvents

13-2: Promotion of public
awareness and cducation on
WA throuph local level
activities such as woman's
ciub and UBOs,

[3-2-5%: Development of raising tools and promotion

| mnterials for community participstion
{252 Formation and mobilizaion of EeofNature |

Clubs at schools,

D-2-53; Formation  and  mobilizgtion  and
development of community groups for SWM
13-2-54: Implementation of commpnity-based clean up
prOgraEm

D-2-5% Mobitization of vouth as eity volunteers for
WM '

shills

D-2-M1: Development of tmining lools and materinb
for community participntion

D282 Providing tools and package programs {eg.
inventives) Tor schoot children and clubs

D203 mplementation of communitv-based clean up
Progmm

e2-Lb Bevelopment of taining 1ools and muneriads for
communily participation

D-2-1.20 Providing toels and package programs (e,
incentives) for schoo children and clubs

13-2-1.3: Implementption of communive-based clens up
program

B, Organizationsd and
fnstitationad Arrangemen

E-1: Urganizational and
institstion] restructaring,

and strengthening

E-1-51: Strengthening of 5WM Sub-section

E-l-M 1 Setting up separate Environment and Sanblation

1 Section

E-d Managoment of solid
waste data by datsbase

E-2-5 1 Colleetion of relating dats for WM
E-2-520 Amangement of the collected datn in the |
database -

E-2-510 Continuss dawm srronpement in the database

E-2-L 1 Conthopeus dats arrangement s the database
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Tablell.2-5

Strategies and Necessary Activities (KRM)

Approaches

Strategies

Mecessary Activities

{2062 Shrawan - 2165 Ashulh)

Mid-term (2008/09-2010/11)

Long-term (2011712 ~ 2014/15)

{2065 Shrawan — 2068 Ashudhy

{2068 Shrawan ~ 2872 Ashudl)

A, Improvement of
Collection and
Transportation System

A-1: Involvement of private
sector {or extension of
collection pren

A-b-51 Preparation of agreements with privive seetor
(MGOCBO] and conclusion of the contracts {up o
Ty partiog

A8 Inerease of involvement of private seotor {up
to Four parties)

A-l-L1 Continuation of mid-lerm aotivities

B, Promution of Wt
Mimimization

-1 Establishment of 5
eonynunity composting
HEHE

B-1-58 Selection and srmsgement of lond for g
community composting feility

Bo1-M1 Development of ¢ community composting

lacitivy

-1-Li: Expansion of the estublished community |
composting facility

3.7 Promotion of home

compsting

B-Z-51; Prometion of home composting program {by
providing bins, bags)

B-2-0A1: fromotion of home composting progrm (by
providing bins, bags)

B2 1 Continuation of mid-term activities

B30 Promotion of proper
mamagement of plastics

B-3-81 Contimucus  mphomentation pilol hases
separated collection of plastic bags (hy providing wires
{sairos), et}

B-3-01: Expansion of target arens for  separted

collection of plpstic bags

B-3-L1: Continuntion of mid-erm aotivities

L Improvement of Flnal

[Jisposal System

Ce1: Transportation of the
wiiste o the noarest transfer
station

£-1-51: Coordination with KMC for utilization of Teku
transfer sttion

Co1-M1: Procurement of o vehicle for sunsportation of
the collected waste

C-1-M2 Transporiation of the collected waste o the
nearest ransler station

C-1-11: Transporation of the collected wasie 10 the
nearest ransfer station

3. Promotion of Pablic
Participation snd Bebavior
Change

[3-1: [hissemination abow
SWA by education progrm

D-1-51: Implementation of education program on SWM

for school children and households (by promating home
i composting, plastic bay separation, o) '

D3-1-001: Continuation of shori-term activities

Pef-1 1 Cominuation of midierm activities

E. Organteational and
Enstituthanal Arrangement

F-1; Extablishment of SWM
unilisection

E-L-51: Establizshunent of o section (unit) on SWM

E-1-M1: Btrengthening of SWM onlt

E-1-L 1 Establshment of SWM Section

-2 bmpdementation of HRD
PRI

E-2-51 Implementotion of st tadaing on 8WM and |
{ other related skills

E-2-31 1 limplementation of staff training on SWM ond

{other related skilis

| other relsted skills

£-3: Management of splid
woste data by database

E-3-51 Collection of relaed dotm for SWHM Tom
private sector

E-3-52: Arangement of the collected dats in e
dambase

E-3-t43: Establishment of dam collection systom from
privaie sector
E-3-242 Contmuons dass arvangement in the database

E-3-L1; Continuous data srrngement in the duabase

i F. Oithers

{ F-b Coordination ameng sl
5% stnkebolders

F-1.51; Coordipation with SWMERMC,
mnicipatities pod NGORCBOs

neiphiboring

Fol =B 1 Continuation of shortterm aetivities

Foi-Li: Continuation of mid-term activities

o P s
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