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1 Introduction

There are several serious issues concerning the current small size landfill site
conditions in Fiji. Mitigation of environmental pollution, the first issue, is urgently
needed at most of the small size existing landfill sites. However, the necessity of
mitigation has not been recognized because the investment for the improvement of
existing landfill sites does not produce any output. Furthermore, as improvement
technologies are not known to the relative authorities in charge of solid waste
management, few improvement projects of existing landfill sites have been
implemented. Therefore, showing the effect of the improvement of an existing landfill
site through the pilot project at the Sigatoka Town landfill site implemented by Sigatoka
Town Council and Japan International Corporation Agency (JICA) in 2014 is very
useful not only for the transfer of technology but also for raising awareness of the
necessity of mitigation

In order to not only operate and maintain properly the improved landfill site in Sigatoka
Town and but also introduce the idea of the improvement of existing landfill site in Fiji,
this Operation and Maintenance manual is described.

2 General of Landfill

The safe and reliable long-term disposal of solid waste residues is an important
component of integrated waste management. Solid waste residues are waste
components that are not recycled, that remain after processing at a material recovery
facility, or that remain after the recovery of conversion products and/or energy.
Historically, solid waste has been placed in the soil in the earth’s surface or deposited
in the oceans. Although ocean dumping of municipal solid waste was officially
abandoned in some countries in 1930’s, it is now argued that many of wastes now
placed in landfills or land could be used as fertilizers to increase productivity of the
ocean or land. Itis also argued that the placement of waste in ocean trenched where
tectonic folding is occurring is an effective method of waste disposal. Nevertheless,
landfilling or land disposal is today the most commonly used method for waste disposal
by far. Disposal of solid waste residues in landfills is the primary subjected of this
chapter.

Historically, landfills have been the most economical and environmentally acceptable
method for the disposal of solid wasted throughout the world. Even with
implementation of waste reduction, recycling, and transformation technologies,
disposal of residual solid waste in landfills still remains an important component of an
integrated solid waste management strategy. Landfill management incorporates the
planning, design, operation, closure, and post closure control of landfill.

2.1 Definition of terms

Landfills: Landfills are the physical facilities used for the disposal of residual
solid wastes in the surface soils of the earth. In the past, the term
sanitary landfill was used to denote a landfill in which the waste
placed in the landfill was covered at the end of each day’s operation.

Sanitary landfill: Sanitary landfill refers to an engineered facility for the disposal of
MSW designed and operated to minimize public health and
environment impacts.

Landfilling: Landfilling is the process by which residual solid waste is placed in a
landfill. Landfilling includes monitoring of the incoming waste stream,
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Cell:

Daily cover:

Bench:

Final lift:

placement and compaction of the waste, and installation of landfill
environmental monitoring and control facilities.

The term cell is used to describe the volume of material placed in a
landfill during one operating period, usually one day. A cell includes
the solid waste deposited and the daily cover material surrounding it.

Daily cover usually consists of 6 to 12 inch of native soil or alternative

materials such as compost that are applied to the working faces of
the landfill at the end of each operating period. The purpose of daily
cover are to control the blowing of waste materials; to prevent rats,
flies, and other disease vectors from entering or existing the landfill;
and to control the entry of water into the landfill during operation.

A lift is a complete layer of cells over the active area of the landfill.
Typically, landfills are comprised of lifts.

A bench (or terrace) is commonly used where the height of the landfill
will exceed 50 to 75 ft. Benches are used to maintain the slope
stability of the landfill, for the placement of surface water drainage
channels, and for the location of landfill gas recovery piping.

The final lift includes the cover layer.

Final cover layer:The final cover layer is applied to the entire landfill surface after all

Leachate:

Landfill gas:

landing operations are complete. The final cover usually consists of
multiple layers of soil and /or geomembrane materials designed to
enhance surface drainage, intercept percolating water, and support
surface vegetation.

[ Final cover system

£ F Bench (terrace)
a as required
= Final Cell
4
—

35

vanaie
Landill liner systom

\\\/\\{ LP Cotwicth ——f

6 in intermediate
cover

Figure 1: Section view of sanitary landfill

The liquid that collects at the bottom of a landfill is known as leachate.
In deep landfills, leachate is often collected at intermediate points.
In general leachate is a result of percolation of precipitation,
uncontrolled runoff, and irrigation water into the landfill. Leachate
can also include water initially contained in the waste as well as
infiltrating groundwater. Leachate contains a variety of chemical
constituents derived from the solubilization of the materials
deposited in the landfill and from the products of the chemical and
biochemical reactions occurring within the landfill

Landfill gas is mixture of gases found within a landfill. The bulk of
landfill gas consists of methane (CH,4) and carbon dioxide (CO,), the
principal products of the anaerobic decomposition of the
biodegradable organic fraction of the Municipal Solid Waste in the
landfill. Other components of landfill gas include atmospheric
nitrogen and oxygen, ammonia, and trace organic compounds.
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Landfill liners:  Landfill liners are materials (both natural and manufactured) that are
used to line the bottom area and below-grade side of a landfill.
Liners usually consist of layers of compacted clay and/or
geomembrane material designed to prevent migration of landfill
leachate and landfill gas.

Landfill control facilities: Landfill control facilities include liners, landfill leachate
collection and extraction system, landfill gas collection and
extraction system, and daily and final cover layers.

Landfill closure: Landfill closure is the term used to describe the step that must be
taken to close and secure a landfill site once the filling operation has
been completed.

Post closure: Post closure care refers to the activities associated with the long-term
monitoring and maintenance of the completed landfill (typically 30 to
50 years).

2.2 Landfill Classification and Landfilling Methods
2.2.1 Classification of landfills

Although a number of landfill classification systems have been proposed over the
years, the classification system adopted by the state of California in 1984 is the most
widely accepted classification system for landfills. In this system, reported below, three
classifications are used:

Table 1: Classification of landfill
Classification Type of waste
I Hazardous waste
Il Designated waste
1 Municipal solid waste

Designated wastes are non-hazardous waste that may release constituents in
concentrations that applicable water quality objectives or those wastes which have
been granted a variance by government. Note that this classification system focuses
primarily on the protection of surface and groundwater rather than landfill gas migration
or air quality.

2.2.2 Landfilling methods

The principal methods used for the landfilling of MSW are (1) excavated cell/trench, (2) area,
and (3) canyon.

(1) Excavated Cell / Trench Method

The excavated cell / trench method of
landfilling (Figure. 2) is ideally suited to areas
where as adequate depth of cover material is
available at the site and where the water table
is not near the surface. Typically, solid wastes
are placed in cells or trenches excavated in Figure 2: excavated cell / trench method of
the soil. The soil excavated from the site is landfilling

used for daily and final cover. The excavated

cells or trenches are usually lined with synthetic membrane liners or low-permeability
clay or a combination of the two to limit the movement of both landfill gases and
leachate. Excavated cells are typically square, up to 1000 ft in width and length, with
side slopes of 1:1.5 to 2:1. Trenches vary from 200 to 1000 ft in length, 3 to 10 ft in
depth, and 15 to 50 ft in width.
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(2) Area Method

The area method is used when the terrain is
unsuitable for the excavation of cells or trenches in

Eath
embarkment

which to place the solid wastes (Figure.3). 5“:*”'"”?%
. g . inal cover h
High-ground water conditions necessitate the use of
. . . . RFIASIA *:
area-type landfills. Site preparation includes the
installation of a liner and leachate control system. Figure 3: Area Method of Landfilling

Cover material must be hauled in by truck or

earthmoving equipment from adjacent land or from borrow-pit areas. As noted above,
in locations with limited availability of material that can used as cover, compost
produced from yard wastes and MSW has been successfully as intermediate cover
material. Other techniques that have been used include the use of movable temporary
cover materials such as soil and geomembrane. Soil and geomembrane, placed
temporarily over a completed cell, can be removed before the next lift is begun.

(3) Canyon/Depression Method

Canyons, ravines, dry borrow pits, and quarries
have been used for landfills. The techniques to
place and compact solid waste in
canyon/depression landfills vary with the geometry
of the site, the characteristics of the available cover
material, the hydrology and geology of the site, the
type of leachate and gas control facilities to be used,
and the access to the site.

Figure 4: Canyon / Depression method of landfilling

Control of surface drainage often is a critical factor in the development of
canyon/depression sites. Typically, filling for each lift starts at the head end of the
canyon and ends at the mouth, so as to prevent the accumulation of water behind the
landfill. Canyon/depression sites are filled in multiple lifts, and the method of operation
is essentially the same as the area method described above. If a canyon floor is
reasonably flat, the initial landfilling may be carried out using the excavated cell/trench
method discussed previously.

A key the to useful use of canyon/depression method is the availability of adequate
material to cove the individual lifts as they are completed and to provide a final cover
over the entire landfill when the final height is reached. Cover material is excavated
from the canyon walls or floor before the liner system is installed. Borrow pits and
abandoned quarries may not contain sufficient soil for intermediate cover, so that cover
material may have to be imported. Compost produced from yard waste and MSW can
be used for the intermediate cover layers.

2.3 Landfill Operation

The development of a workable operating schedule, a filling plan for the placement of solid
wastes, landfill operating records and billing information, and site safety and security plans
are important elements of landfill operation plan. Other factors that must be considered in
the operation of a landfill are reported in following Table.
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Table2: Important factors that must be considered in the operation of landfill

Factors Remarks

Days and hours of operation Usual practice is 5 to 6 day per week and 8 to 10 hours per day

Communications Telephone for emergencies

Employee facilities Restrooms and drinking water should be provide

Equipment maintenance A covered shed should be provided for field maintenance of equipment

Litter control Use movable fences at unloading areas; crews should pick up litter at least once per
month or as required

Operation plan With or without the codisposal of treatment plant sludge and the recovery of gas

Operational records Tonnage, transactions, and billing if a disposal fee is charged

Salvage No scavenging; salvage should occur away from the unloading area

Scales Essential for record keeping if collection trucks deliver wastes

Security Provide locked gates and fencing; lighting of sensitive areas

Spread and compaction Spread and compact waste in layers less than 60 cm tick to achieve optimum
compaction

Unloading area Keep small, generally under 30 meter on a side; operate separate unloading areas for

automobiles and commercial trucks

2.3.1 Landfilling Operating Schedules

Factors that must be considered in developing schedules include (1) arrival sequences
for collection vehicles, (2) traffic patterns at the site, (3) the time sequence to be
followed in the filling operations, (4) effects of wind and other climatic conditions, and
(5) commercial and public access. For example, because of heavy truck traffic early in
the morning, it may be necessary to restrict public access to the site until later in the
morning.

2.3.2 Solid Waste Filling Plan

Once the general layout of the landfill site has been established, it will be necessary to
select the placement method to be used and to lay out and design the individual solid
waste cells. The specific method of filling will depend on the characteristics of the site,
such as the amount of available cover material, the topography, and the local
hydrology and geology. Details on the various filling methods were presented in “2.2.2
Landfilling method”. To assess future development plans, it will be necessary to
prepare a detailed plan for the layout of the individual solid waste cells. The filling
sequence should be established so that the landfill operations are not impeded by
unusual weather or adverse winter condition. A typical example of such a plan is
shown in following Figure.

Phase 6

/NN,

Figure 5: Typical example of solid waste filling plans:
(a) filling plan for single-lift and (b) filling plan for a multi lift landfill
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2.3.3 Landfill Operation Records

To determine the quantities of waste that are disposed, an entrance scale and
gatehouse will be required. The gatehouse would be used by personnel who are
responsible for weighing the incoming and outgoing trucks. The sophistication of the
weighting facilities will depend on the number of vehicles that must be processed per
hour and the size of the landfill operation. Some examples of weighing facilities are
shown in following Figure. If the weight of the solid wastes delivered is known, then the
in-place density of the wastes can be determined and the performance of the operation
can be monitored. The weight records would also be used as a basis for charging
participating agencies and private haulers for their contributions.

2.3.4 Public Health and Safety

Public health and safety issues are related to worker health and safety and to the
health and safety of the public.

(1) Health and safety of workers

The health and safety of the workers at landfill is critical in the operation of a landfill.
Attention must be given to the types of protective clothing and boots, air-filtering head
gear, and puncture-proof gloves supplied to workers.

(2) Safety of the Public

Safety concerns and the many new restrictions governing the operation of landfills
have forced landfill operators to re-examine pas operational practices with respect to
public safety and site security. As a result, the use of a convenience transfer station at
the landfill site, to minimize the public contact with the working operations of the landfill,
is gaining in popularity.

2.3.5 Site Safety and Security

The increasing number of lawsuits over accidents at landfill sites has caused landfill
operators to improve security at landfill sites significantly. Most sites now have
restricted access and are fenced and posted, with no trespassing and other warning
signs. In some locations, television cameras are used to monitor landfill operations and
landfill access.

2.4 Landfill Closure

Landfill closure and postclosure care are the terms used to describe what is to happen
to a completed landfill in the future. To ensure that completed landfills will be
maintained 30 to 50 years into the future, the operators of landfill are required to put
aside enough money so that when the landfill is completed the amount of money that
has been se aside will be sufficient to maintain the closed site into perpetuity.

2.4.1 Development of long-Term Closure Plan

Perhaps the most important element in the long-term maintenance of a completed
landfill is the availability of a closure plan in which the requirements for closure are
delineated clearly. A closure plan must include a design for the landfill cover and the
landscaping of completed site. Closure must also include long-term plans for the
control of runoff, erosion control, gas and leachate collection and treatment, and
environmental monitoring.

(1) Cover and Landscape Design

The landfill cover must be designed to divert surface runoff and snowmelt from the
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landfill site and to support the landscaping design selected for the landfill. Increasingly,
the final landscaping design is based on local plant and grass species as opposed to
non-native plant and grass species.

(2) Control of Landfill Gasses

The control of landfill gases is a major concern in the long-term maintenance of landfills.
Because of the concern over the uncontrolled release of landfill gases, a gas control
system is now installed before most modern landfills are completed. Older completed
landfills without gas collection systems are being retrofitted with gas collection
systems.

(3) Collection and Treatment of Leachate

As with the control of landfill gas, the control of leachate discharges is another major
concern in the long-term maintenance of landfills.

(4) Environmental Monitoring System
To be able to conduct long-term environmental monitoring after a landfill has been
completed, monitoring facilities must be installed. The monitoring required at

completed landfills usually involves (1) vadose zone monitoring for gases and liquids,
(2)groundwater monitoring , and (3) air quality monitoring
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3 Operation of Landfill Site at Sigatoka Town

3.1 Procedure of Solid Waste Discharging by Collection Vehicles at Landfill
Site in Sigatoka Town

3.1.1 Sequence of solid waste discharging at landfill site in Sigatoka Town

The collection vehicles record properly their entering and discharging solid waste. The
garden waste, bulky waste and separated bottles must be discharged at the
designated area to avoid the tyre puncture of digger heavy machine and the difficulty of
handling discharged waste. After discharging the solid waste, the collection vehicles
are washed and cleaned to avoid the waste scattering in the town. Discharged solid
waste is moved, lifted, spread and compacted by digger heavy machine daily. The
discharged solid waste is covered by soil regularly by rented bulldozer. The sequence
of solid waste discharging is shown as following figure;

1.Passing the gate and entering (collection vehicle)

2.Recording at the administration office (collection vehicle)

3. Moving for discharge area through the access road and
discharging following (collection vehicle);

Garden waste
Bulky waste
Separated bottles

4.Moving for working face and discharging solid waste
(collection vehicle)

5.Moving ,spreading, compacting solid waste daily. Covering
soil regularly (heavy machinery)

6. Washing (collection vehicles)

7. Going out (collection vehicle)

Figure 6: Sequence of solid waste discharging

3.2 Layout and Main facility at Rehabilitated Landfill Site in Sigatoka Town

The rehabilitated landfill site at Sigatoka town comprises the area in which the
discharged waste is filled as well as an additional area for support facilities. The
following facilities are located within the site:
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B Area filled with discharged waste

B As support facilities
v' Embankment

v" Access road
v' Rainwater earth drain

v' Administration office
v' Car washing area

v' Fence
v’ Gate
v' Car parking
v’ Buffer zone
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3.3 Operation and Maintenance at Landfill Site in Sigatoka Town
3.3.1 Areafilled with discharged waste
(1) Solid waste filling plan

The plan for “a multi lift landfilling” (refer to 2.3.2) is applied at landfill site at Sigatoka
town. The sequence of placing solid waste at the landfill site is shown as following
figure;

A: 1" Solid waste discharging area of 1% layer B: 2"%Solid waste discharging area of 1*
layer
/ /
th s
t . . .
C: 3" Solid waste discharging area of 1% layer D:4 _ Solid waste discharging area of
1 layer

Figure 8: The 1*' layer solid waste filling plans of landfill site at Sigatoka
Town
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E: 1% Solid waste discharging area of 2™ layer E: 2™ Solid waste discharging area of 2™
layer

/
G:3" Solid waste discharging area of 2™ layer H: 4™ Solid waste discharging area of 2™
layer

Figure 9: The 2" layer solid waste filling plans of landfill site at Sigatoka Town

(2) Working face

During the landfilling process, the working face shall be clearly demarcated and the
area of working faces shall be maintained as small as possible.

Securing a good working face is of utmost importance for landfilling works. By
maintaining a clearly defined working face and restricting the working area to the
smallest possible, it will be able to eliminate the problems of air born litters, achieve
better control of waste pickers, and increase the efficiency in the application of soll
cover and waste compaction. The maintenance of the smallest possible working faces
a highly effective measure to reduce the leachate generation.
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(3) Spreading / Compaction

Solid waste shall be spread and compacted in layers with repeated passages of the
landfill equipment to minimize voids within the cell and maximize compaction. The
loose layer shall not exceed a depth approximately 0.6 meters or two feet before
compaction. Spreading and compacting shall be accomplished as rapidly as
practicable.

The push up method to the slope at Sigatoka landfill site is selected for spreading and
compaction of soil by heavy machinery.

Stepl: Unload solid waste at the toe of slop

Step3: Compacted by running tractor over waste layer

Step2: Spread in this layer (approximately. 60cm)
Figure 10: Steps of spreading and compaction
(4) Lifting up

After completion of the filing the solid waste at the 1% layer the
solid waste is discharged as lifting up the 2™ layer. Both thickness of the 1°
and 2" layers are approximately 2.0m and slop gradient is 1:1.5.

N Cover Soil 0.6 m
A
e‘\oQa The 2™ IAyer l 20m

Cover Soil 0.3m
The 1% Iaeer l 20m
Embanknent.

Figure 11: Cross Section of the 1* and 2" layers of discharged solid waste

(5) Soil Covering

The soil cover is the most important work in sanitary landfilling because it prevents various
negative environmental impacts. In addition, it improves the accessibility and workability of
vehicles in the landfill site.

If a large amount of cover is used, the capacity of landfill becomes lesser and it also
reduces the permeability of the landfill site and subsequently reduces the waste
decomposition rate. Therefore, the thickness of cover soil shall be minimal.

Intermediate soil cover (consisting 0.3 meters) is laid as the landfill works progress. The
function is more on providing foundation for roads for the collection vehicles as
well as draining the rain water away from the landfill sites which are to be left for
considerably long period.

The final cover shall consist of from bottom to top, the foundation layer (consisting of 0.6
meters thick soil layer including interim cover), a final cap with an equivalent permeability as
that of its liner system. Installation of final cover shall be completed within six (6) months from
the last receipt of waste.
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a Regular soil cover material

Permeable and porous sand types are suitable for the regular soil cover. The
availability of cover materials depend on the location of the landfill site and the
financial capability of the operator. If cover soil material is not available, old landfilled
waste buried for about 3 to 6 months can be utilized effectively as soil cover.

b Final soil cover material

The final soil cover shall be resistant to erosion by rain water, low permeability and
suitable for plants.

3.3.2 Support facilities
(1) Embankment

3000 ! 3000 3000

Covering soil_(+=30cm)

Embankment supports heavy machine to
easily spread and compact discharged
solid waste, and avoid the waste
scattering. The embankment is
constructed with existing discharged Figure 12: Cross section of embankment
solid waste. In case that embankment is

damaged, it must be repaired immediately by heavy machinery, levelling equipment
and scale.

Outside
//S

Inside

Aged discharged waste

2000

Working face

(a) Measuring the height (2m) with scale (b) Checking slope gradient (1:1.5)
Figure 13: Maintenance of embankment

(2) Access rpad

Provision of a good access road is very important for a landfilling operation because
many waste collection vehicles have to access the disposal area even on wet days. In
case that access road is damaged, it must be repaired immediately by heavy
machinery. The cross section of access road is shown as following figure

8000
1500 p0Q, 4000 ©0Q 1500

1000

Suface course-Crashed stone(t=20cm
Subgrade-soil (t=80cm>

Figure 13: Cross section of the access road
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(3) Rainwater earth drain

The rainwater earth drain in the landfill is installed and maintained for the following
purposes:

v' To minimize leachate generation by intercepting runoff water into the site.
v" To avoid bad condition at working face due to flood

The rainwater earth drainage should be shifted by heavy machine in accordance with
the solid waste filling plan.

(4) Administration office

A new site office is built to provide a proper space for
administrative work, a rest space, store space for
tools, materials, safety goods, and a
sanitary  facility for employees in the landfill site.

(5) Car Washing area Figure 15: Administration office

The tires and body of collection vehicles are washed in order to remove any attached
waste or mud after discharging waste. The supplied water at care washing area
contributes to

(6) Fence

A fence is constructed to control the entry of outsiders and livestock to the site and to
avoid waste scattering.

(7) Entrance gate

A gate functions to control the entry to the site. It

should be closed to avoid the illegal dumping except
for working hours.

(8) Buffer zone

A buffer zone along the boundary is

established to mitigate offensive odour,

unsightly view, flies, waste scattering and so on. Figure 17: Entrance gate
Trees are planted and the width of buffer zone is

approximately 2 to 3 meters
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3.4 Required Resources for Operation and Maintenance at Landfill Site in
Sigatoka

Town

The required resources for operation and maintenance are as follows:
B Manpower

v" Works supervisor :1
v'  Site Manager: 1

v" Operators of heavy machinery (Digger): 1
v Worker: 1
v" Guard: 2 (daytime:1 and night time 1)

B Heavy machinery and vehicle

v"  Digger:1

v" Bulldozer for covering soil: 1 (at least for 1week every 4 months)
v" Excavator for covering soil:1 (at least for 1week every 4 months)
v" Dump truck for covering soil: 1(at least for 1week every 4 months)
v" Diesel and lubricant oil for a digger

The bulldozer should be procured as soon as possible for daily operation.

3.5 The remained life span of the landfill site in Sigatoka Town Council

Approximately 5 years is estimated as the life span of landfill site based on two
layers of discharged waste at each waste discharge area.

Table 3: Life Span of Landfill Site

. Wastg Aros Hoioht Vnliirme S Daily waste discharge Life span
discharging (mz) (m) (m?) (ton/m’) Amount (month)
area (ton/day) (m3/day)

A 2,775 2.0 5,550 0.8 15.7 19 10.0

B 1,014 2.0 2,028 0.8 15.7 19 3.6

C 3,408 2.0 6,816 0.8 15.7 19 12.0

D 1,341 2.0 2,682 0.8 15.7 19 4.8

E 2,775 2.0 5,550 0.8 15.7 19 10.0

F 1,014 2.0 2,028 0.8 15.7 19 3.6

G 3,408 2.0 6,816 0.8 15.7 19 12.0

H 1,341 2.0 2,682 0.8 15.7 19 4.8

Total 34,152 60.8
>5years

3.6 Operation cost of landfill site in Sigatoka Town

The operation costs with Bulldozer for daily operation and without Bulldozer are shown as
follows;

245



J-PRISM (SWM B, F) JICA
Project Completion Report Annex7.1.5 Operation and Maintenance Manual for Landfill at Sigatoka Town Kokusai Kogyo Co. Ltd

Table 4: The operation cost without Bulldozer at landfill site in Sigatoka Town

Items cogtr(]li;jD) Qty. Unit CMO;n(th) Remark
1.Heavy machinery & vehicle 2,750
1.1  Diggerfuel 2 1,000 Litter x days/month 2,000 50liter x 20days/month
1.3 Maintenance of Digger 750 1 unit 750 9,000/12months
2. Staff for operation of landfill site 2,959
2.1  Manager 755 1 person/month 755  8,232.95F)D*1.1/12month
2.2 Digger operator 1,250 1 person/month 1,250 15,000F)D/12months
2.3 Worker 604 1 person/month 604 6,585.64FJD*1.1/12months
2.4 Security 175 2 person/month 350 1,910.18FJD*1.1/12months
3. Maintenance of facility 300
3.1 3% of facility 25 12 unit 300 100,000F)Dx0.03/12
4. Administration cost 200
Total 6,209 FID/month

Table 5: The operation cost with Bulldozer for daily operation at landfill site in Sigatoka Town

Items cogtr(];jD) Qty. Unit ('\F/Jlg;::cl’\ Eﬁls\:) Remark
1.Heavy machinery & vehicle 6,300
1.1 Diggerfuel 2 400 Litter x days/month 800 5O0liter x 8days/month
1.2 Bulldozer fuel 2 2,000 Litter x days/month 4,000 100liter x 20days/month
Maintenance of Digger
1.3 and Bulldozer 750 2 unit 1,500 9,000/12months
2. Staff for operation of landfill site 2,959
2.1 Manager 755 1 person/month 755  8,232.95FID*1.1/12month
Digger and Bulldozer
2.2 operator 1,250 1 person/month 1,250 15,000F)D/12months
2.3 Worker 604 1 person/month 604 6,585.64FID*1.1/12months
2.4 Security 175 2 person/month 350 1,910.18F)D*1.1/12months
3. Maintenance of facility 300
3.1 3% of facility 25 12 unit 300 100,000FJDx0.03/12
4. A dministration cost 200
Total 9,759 FID/month
3.7 Appropriate management of waste pickers

The appropriate management of waste pickers consist of following policies.

1) Registration

2) Implement waste picking policies
3) Developing daily log book

4 Entry /Exit

4 Number of waste bag taken out
v Safety wears

4) Complaint form/ Injury form
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3.8 Monitoring of landfill site operation
3.8.1 The objectives of the monitoring

There are two objectives of monitoring of landfill site.

v Empowerment : To continuously ensure the good landfill site operation.

v' Accountability :To prove the good landfill site operation to citizens.

3.8.2 Establishment of monitoring committee and execution of monitoring

The monitoring committee members shall jointly monitor and evaluate the landfill
operation every six months based on the check list. The check list consists of following
category A and category B;

v' Category A : Environmental effect (Before and after construction)

v' Category B : Function of facilities

The result of monitoring shall be publicized as the monitoring report.

3.8.3 Monitoring committee member (Sample)

. STC Representative (can be CEQ?)
. The Works Supervisor, STC

. The Health Inspector, STC

. The Ministry of Health

. The Department of Environment

. Nadroga Navosa Provincial Council

. National Trust of Fiji

0 N O RN WN R

. OISCA

9.Shangri-La's Fijian Resort & Spa (representing the Coral Coast Chapter )
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Check  List for  Monitoring Date: Time:
Committee for the Landfill
Category A: Environmental effect
No Items Acceptable Medium Terrible Score Not
Al. Fire & Smoke 0 1 2
A2. Offensive odour 0 1
A3. Wastewater 0 1 2
A4, Withering of trees caused by discharged waste 0 1 2
A5. Waste scattering 0 1 2
A6. Animals (dogs, mongoose , birds etc.) 0 1 2
A7. Vermin (Flies, etc.) 0 1 2
A8. View 0 1 2
A9. Working condition of waste pickers 0 1 2
Total of Category A
Category B: Function of Facilities
No Items Functioning Medium Not Score Not
functioning
B1. Covering soil at new discharge area 0 1 2
B2. Drainage system 0 1 2
B3. Gate 0 1 2
B4. Access road 0 1 2
BS. Car washing area
B6. Fence 0 1 2
Total of Category B
Comment:

Name & Signature
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7.1.8 Training Text, How to make a plan of market compost project

(1) Presentation Material 1: How to Make a plan of Market Compost Project

Market Compost Projects in Fiji
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Making a Plan

254




J-PRISM (SWM B, F) JICA
Project Completion Report Annex7.1.8 Training Text, How to make a plan of market compost project Kokusai Kogyo Co., Ltd

255




J-PRISM (SWM B, F)

JICA

Project Completion Report Annex7.1.8 Training Text, How to make a plan of market compost project Kokusai Kogyo Co., Ltd

(2) Presentation Material 2: Suva Market Waste Separation & Composting Project

OUTLINE OF PRESENTATION

1. Project Brief
2. Investment Cost of Suva Market waste

Separation and Composting Project.

Operation Cost of Suva Market waste
Separation and Composting Project.

4. Results

. Challenges.

Project Brief - Suva market
* Suva market Consist of different Sectian:
Main Market — Monday to Saturday
1. Top Floor —sale of dried goods

2. Ground floor — sale of vegetables, fruits and root
crops.

Market vendors — 400 vendors & 1200 tables
Market car park area — Thursday to Saturday
No. of vendors

Thursday — 600 vendors

Friday — 800 vendors

Saturday — 1200 vendors.

Project Brief — Waste Reduction Plan

» Aim: To reduce 15% of Organic waste to the
landfill.

» Calculating waste reduction
0.7 x 200 = 140ton/month

Reduction rate — 0.15 x 140 = 21ton/month.
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PART 1:INVESTMENT COST OF SUVA
MARKET COMPOST PROJECT

* Development of compost site
* Procurement of shredding machines

Future Direction {Yao 2007)

Market waste collection

* Use of wheelie bins — Collection 2 — 4 times per
month {(up to 4 tons)

* 5—10 wheelie bins should be placed next to
the designated vendors

* Cleaners in the market assist in collection of the
bins and accumulate in the certain area

* Collection of the bins fram the market to the
Depot can be set as routine work for flying
gang.

Compost Facility upgrading
* Preparing funds for constructions {Funds from
the central government, donor agencies)

* Building the proper concrete structures e.g.
cost for 10 X 15m structure is about 515,000,
receivable capacily up to 16 tons per month

* Hiring 3 — 4 workers for actual composting

« Constant logistics for collecting waste needs to
he set up

« Provide compost to the consumers constantly

PART 2

OPERATION COST OF EACH PROCESS OF SUVA
MARKET COMPOST PROJECT

1. MARKET LOGISTICS
2. TRANSPORTATION LOGISTICS
3. COMPOST SITE LOGISTICS.
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Compost Site

* Compost site workers — 3
Workers consist of

* Compost technician

* 2 Assistant Compost technician

258




J-PRISM (SWM B, F) JICA
Project Completion Report Annex7.1.8 Training Text, How to make a plan of market compost project Kokusai Kogyo Co., Ltd

RESULT/ARCHIEVEMENTS FCR 2014

Estimated savings for 2014

* (Estimated)Dumping fees - $25.19/ton
164.69ton x $25.19 = 54148.60

« (Estimated) Cartage & Rental - $100.00 cartage and
3.00/dav. (Estimated 2.5 ton fills up skip bin

Cartage: 164.69/2.5 = 65 trips for 2014
65trips x $100 = ‘S_GISOO.OO

« Training of staff in composting techniques.
* |eachate problem.
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