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Abstract
Optimizing the facility location has a vital role in providing services to the community. This study aims to determine the Temporary
Waste Disposal Site (TWDS) in Sako District, Palembang City. The distance data between each TWDS in Sako District is used to
formulate the Set Covering model, consisting of the Set Covering Location Problem (SCLP) model and the p-Median Problem
model. The classical approach is made by solving both models using Lingo 18.0 software. The Greedy Heuristic algorithm is used
as the heuristic approach. Based on the results and discussion, Sako District consists of 4 Villages and 9 TWDS. The SCLP and p-
Median Problemmodels with LINGO 18.0 software and the Greedy Heuristic algorithm show a difference. The study results suggest
using the optimal solution resulting from the Greedy Heuristic algorithm because it can meet all requests in Sako District. Research
shows that there are six optimal TWDS in Sako District. We recommend adding 14 additional TWDS facilities in Sako District to
serve all requests.
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1. INTRODUCTION

Rapid population growth makes Indonesia ranks 4th in popula-
tion density (Devi et al., 2016). One of the impacts of popula-
tion density is the waste problem. Waste is no longer used or
leftover materials and objects that are not useful and thrown
away by people everywhere. To overcome indiscriminate waste
disposal, the government provides Temporary Waste Disposal
Sites (TWDS) facilities. TWDS is a facility that every region
must own in Indonesia to maintain environmental cleanliness.

This study discusses the TWDS placement in the Sako
District. According to the Sako District Strategic Plan (2019),
Sako District consists of many housing complexes and has inad-
equate TWDS for the community. It is necessary to optimize
the location of TWDS so that people can dispose of their waste
in its place. The problem of processing and transporting waste
in Palembang City is regulated by the Palembang City Envi-
ronment and Hygiene Service (DLHK). DLHK is in charge of
managing hygiene issues. According to DLHK, there are nine
o�cial TWDS in Sako District. The government has obstacles
in placing the location of TWDS. This study attempts to as-

sist and facilitate the selection of TWDS. Optimizing location
placement is part of the Optimization problem, especially the
Set Covering Problem (SCP) (Puspita et al., 2019).

SCP is a problem of integer programming to optimize the
number and allocation of facility location points (Kwon et al.,
2020). SCP in daily life includes allocating machines to the
given task, assigning jobs to workers, optimizing the facility
location to obtain optimal results, assigning garbage vehicle
routes to the garbage collection site to optimize the distance
and required costs, and others (Cordeau et al., 2019; Octarina
et al., 2020; Sitepu et al., 2019a; Sitepu et al., 2019b; Ye and
Kim, 2016). SCP has several problems, including Set Cov-
ering Location Problem (SCLP) and the p-Median Problem
(Amarilies et al., 2020; Dzator and Dzator, 2015; Karataş et al.,
2017). SCLP aims to determine the optimum number of fa-
cilities from several available facilities (Crawford et al., 2015;
Puspita et al., 2019). The p-Median Problem minimizes the
total distance or time or average travel costs to the facility so
that it is possible to make an optimal choice (Tao et al., 2018).

One of the heuristic algorithms for solving SCP is the
Greedy Heuristic algorithm. Greedy Heuristic Algorithm is
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an algorithm that chooses the best solution for the facilities
located at each step. According to Amarilies et al. (2020), the
Greedy Heuristic algorithm is the most feasible way to get a
problem solution from the SCLP model and p-Median Prob-
lem. There are several steps to apply the Greedy Heuristic
algorithm, including �nding candidates that include requests,
then looking for facilities to make replacements, if and only
if more than one facility has been allocated. This algorithm
removes every selected candidate and replaces it with every
non-selected candidate location. According to Syakina and
Nurdiati (2021), the Greedy Heuristic algorithm is a heuris-
tic method that �nds the optimal solution for large-scale and
complicated problems. Determination of the TWDS location
is completed using the exact approach and developed by the
heuristic method to produce a more precise and faster solution.

Several previous studies related to SCP, especially in deter-
mining the public facility location, have been done (Ahmadi-
Javid et al., 2017; Ardiansyah and Mardlijah, 2019; Çalık and
Fortz, 2019; Karatas and Yakıcı, 2018; Silva and Cunha, 2017;
Sitepu et al., 2019a; Sitepu et al., 2019b). Meanwhile, research
on Greedy Heuristics has been carried out by Min and Xu
(2016) and Amarilies et al. (2020). Amarilies et al. (2020)
used the Greedy Heuristic Algorithm to determine the public
facility location and stated that this algorithm could provide an
accurate optimal solution. So far, researches on SCP have fo-
cused solely on modeling and classical solutions (Ahmadi-Javid
et al., 2017; Berman et al., 2019; Kinsht and Petrunko, 2020;
Lutter et al., 2017; Wolf, 2019). A few researchers focused
on heuristic solutions. Therefore, this research is aimed to
complete the Set Covering model with the Greedy Heuristic al-
gorithm to obtain the optimal TWDS location in Sako District,
Palembang City.

2. METHODS

In this section, we discussed the method used in this research.
A brief discussion of model SCLP, p-Median Problem, and
a short description of the Greedy Heuristic algorithm can be
seen in this section. The steps of this research are listed as
follows:

1. Collect the names of TWDS in SakoDistrict fromDLHK
Palembang City.

2. Measure the distance between each TWDS in Sako Dis-
trict, Palembang City using Google Maps.

3. De�ne variables and parameters for the SCLP model
and p-Median Problem.

4. Formulate the SCLP and the p-Median Problem model.
5. Solve the SCLP and the p-Median Problem model using

LINGO 18.0 software.
6. Implement the Greedy Heuristic Algorithm to solve the

model.
7. Analyze the solution.

2.1 Set Covering Location Problem (SCLP)
SCLP is a problem in the distribution system that aims to �nd
the optimal number of facility locations to serve all demand

points (Sitepu et al., 2019b). The SCLP model can be written
as follows:
Minimize

ZSCLP =
∑
j∈J

a j (1)

Subject to

∑
j∈J

a j ≥ 1, ∀i ∈ I (2)

a j ∈ {0, 1}, ∀ j ∈ J (3)

Where

ZSCLP = the number of facility location
I = the set of demand location
J = the set of facility location

a j =
{
1; if a TWDS is located at j-th location
0; otherwise

The objective function (1) minimizes the number of facility
locations. Constraint (2) ensures that at least one facility meets
each request point, and constraint (3) states that the decision
variables are binary.

2.2 p-Median Problem
One of the fundamental problems of discrete location theory to
determine point p in a facility such that the sum of the distances
from other points to the nearest chosen point p is minimal is
called the p-Median Problem. The p-Median Problem search is
carried out across a �nite set of points. The p-Median Problem
aims to determine the point p (center) with the sum of the
distances from n demand point to the nearest p center (Tao
et al., 2018). According to Ahmadi-Javid et al. (2017), the
mathematical formulation of the p-Median Problem model
can be written as follows: Minimize

Zp−Median =
∑
i∈I

∑
j∈J

di jbi j (4)

Subject to

∑
j∈J

bi j = 1, ∀i ∈ I (5)

∑
j∈J

a j = p (6)

bi j ≤ a j , ∀i ∈ I , ∀ j ∈ J (7)
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a j ∈ {0, 1}, bi j ∈ {0, 1} (8)

with

Zp−Median = minimum distance from demand location to
facility location
I = the set of demand location
J = the set of facility location
p = number of facility
dij = distance between i and j location

a j =
{
1; if a facility is located at j-th location
0; otherwise

bi j =
{

1; if a demand in i location is located at j-th location
0; otherwise

2.3 Greedy Heuristic Algorithm
The Greedy Heuristic Algorithm is one of the algorithms used
to solve optimization problems. Greedy’s algorithm aims to
locate facilities without capacity, known as deletion. This al-
gorithm is executed by determining the optimal facility lo-
cation point. Determining the optimal point is de�ned as
the marginal cost of the objective function when each double
route of transportation is removed from the facility location
(Katayama, 2019). This algorithm is the most feasible way
to generate solutions from the SCLP and p-Median Problem
model. There are several steps in Greedy Heuristic Algorithm,
including determining candidate sites that include demands,
then looking for facilities to make replacements, if and only if
more than one facility has been located.

The Greedy Heuristic Algorithm uses a model from SCLP.
The steps in the Greedy Heuristic algorithm to get the optimal
solution are

1. If ci= 0, ∀i, ai= 1, where ci is the objective function co-
e�cient, then eliminate all constraints ai which has a
coe�cient of 1.

2. If ci > 0, ∀i and ai have no coe�cient 1 in any remaining
constraints, then ai= 0

3. For the remaining variables, calculate ci
d1

where di is the
number of constraints ai, which appears with a coe�cient
of 1. Choose the minimum variable ci

d1
and the set ai has

a coe�cient of 1.
4. If there are no more constraints, all variable sets remain-

ing 0 are terminated; otherwise, repeat Step (1).

3. RESULTS AND DISCUSSION

The list of villages names, TWDS names, and the distance
between each TWDS can be seen in Tables 1 and 2.

Table 1 describes the TWDS names in each village in
Sako District. Sukamaju Village has 3 TWDS, namely TWDS
Ganda Subrata in front of Yuka Housing, TWDS Pusri Suka-
maju Housing, and TWDS Vila Kenten Complex. Meanwhile,
Sako Village has 2 TWDS, namely TWDS BSD Complex
and TWDS Griya Musi Sako Market. Sialang Village has 3

Table 1. The List of Villages and TWDS Names

Villages Names TWDS Names

Sukamaju Village
TWDS Ganda Subrata in front of Yuka Housing
TWDS Pusri Sukamaju Housing
TWDS Vila Kenten Complex

Sako Village
TWDS BSD Complex
TWDS Griya Musi Sako Market

Sialang Village
TWDS Behind Satelit Murni Market
TWDS East Musi Raya Street
TWDS West Musi Raya Street

Sako Baru Village TWDS North Musi Raya Street

TWDS, namely TWDS Behind Satelit Murni Market, TWDS
East Musi Raya Street, and TWDS West Musi Raya Street.
Sako Baru Village has 1 TWDS, namely TWDS North Musi
Raya Street.

The de�nition of variables and parameters for TWDS and
Villages in Sako District can be seen in Table 2. Table 2 states
that a1 is TWDS Ganda Subrata in front of Yuka Housing,
a2 is TWDS Pusri Sukamaju Housing, and so on. Table 3
states the distance data between each TWDS in Sako District.
According to the Regulation of the Minister of Public Works of
the Republic of Indonesia Article 29 paragraph (3) regarding
the Implementation of Waste Infrastructure and Facilities in
the Handling of Household Waste and Types of Household
Waste, the maximum distance between each TWDS is 500
meters. This distance data was obtained using Google Maps.

Table 2. De�ning Variables and Parameters

Variables De�nition

a1 TWDS Ganda Subrata in front of Yuka Housing
a2 TWDS Pusri Sukamaju Housing
a3 TWDS Vila Kenten Complex
a4 TWDS BSD Complex
a5 TWDS Behind Satelit Murni Market
a6 TWDS North Musi Raya Street
a7 TWDS East Musi Raya Street
a8 TWDS West Musi Raya Street
a9 TWDS Griya Musi Sako Market
b1 Sukamaju Village
b2 Sako Village
b3 Sialang Village
b4 Sako Baru Village

Table 3 states that d12 is the distance from TWDS Ganda
Subrata in front of Yuka Housing (a1) to TWDS Pusri Suka-
maju Housing (a2) is 1,800 meters, d13 is the distance from
TWDSGanda Subrata in front of Yuka Housing (a1) to TWDS
Vila Kenten Complex (a3) is 1,700 meters and so on.
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Table 3. Distances Between Each TWDS in Sako District

dij 1 2 3 4 5 6 7 8 9

1 0 1800 1700 4300 4900 3300 3700 3500 4200
2 1800 0 1100 3500 4100 2500 2900 2700 3400
3 1700 1100 0 3100 3600 2000 2400 2200 2900
4 4300 3500 3100 0 2800 2500 2900 2700 2600
5 4900 4100 3600 2800 0 1600 1200 1500 500
6 3300 2500 2000 2500 1600 0 450 450 950
7 3700 2900 2400 2900 1200 450 0 300 500
8 3500 2700 2200 2700 1500 450 300 0 800
9 4200 3400 2900 2600 500 950 500 800 0

3.1 Set Covering Location Problem (SCLP)Model of TWDS
in Sako District

Based on Model (1)-(3), the SCLP model of TWDS in Sako
District can be seen in Model (9), with Constraints (11)-(18).

Minimize ZSCLP = a1+ a2+ a3+ a4+ a5+ a6+ a7+ a8+ a9 (9)

Subject to

a1 ≥ 1 (10)

a2 ≥ 1 (11)

a3 ≥ 1 (12)

a4 ≥ 1 (13)

a5 + a9 ≥ 1 (14)

a6 + a7 + a8 ≥ 1 (15)

a6 + a7 + a8 + a9 ≥ 1 (16)

a5 + a7 + a9 ≥ 1 (17)

a1 , a2 , a3 , a4 , a5 , a6 , a7 , a8 , a9 ∈ {0,1} and integer
(18)

Model (9) minimizes the number of candidate locations.
Constraints (11)-(17) are the constraints for each demand point
that has a distance ≤ 500meters, and Constraint (18) states that
each variable is binary. By using the LINGO 18.0 software,
the optimal solution of TWDS location states that a1 = a2 =
a3 = a4 = a8 = a9 = 1 which means that the candidate locations
should be in 6 TWDS locations as follows:

1. TWDS Ganda Subrata in front of Yuka Housing
2. TWDS Pusri Sukamaju Housing
3. TWDS Vila Kenten Complex
4. TWDS BSD Complex
5. TWDS West Musi Raya Street
6. TWDS Griya Musi Sako Market

3.2 p-Median Problem Model of TWDS in Sako District
The p-Median Problem model uses data on the location of
TWDS and the demand from the Villages in Sako District.
The location of TWDS is indicated by xj, and the location of
the villages is denoted by yi. Based on the results of the SCLP
model, there are six optimal TWDS located in 4 Villages in
Sako District. The p-Median Problem model is formulated
according to Equation (4) and Constraints (5) to (8). The dis-
tance data from the facility point to the demand point is shown
in Table 4.

Table 4. Distance Between Villages and TWDS in Sako District

dij 1 2 3 4 8 9

1 750 1100 1100 4300 3100 3600
2 4200 3300 2800 2600 800 550
3 3800 2800 2400 3500 1400 650
4 4000 3100 2600 2500 950 800

Table 4 states that d11 is the distance from Sukamaju Vil-
lage (b1) to TWDS Ganda Subrata in front of Yuka Housing
(a1) is 750 meters, d12 is the distance from Sukamaju Village
(b1) to TWDS Pusri Sukamaju Housing (a2) is 1,100 meters,
and so on. Furthermore, for the formulation of the objective
function, the notation yij is used, which states the request in Vil-
lage i is assigned to the j − th TWDS. The p-Median Problem
model of TWDS in Sako District is stated in Model (19)–(32).
Minimize

Zp−Median =750b11 + 1100b12 + 1100b13 + 4300b14+

3100b18 + 3600b19 + 4200b21 + 3300b22+
2800b23 + 2600b24 + 800b28 + 550b29+
3800b31 + 2800b32 + 2400b33 + 3500b34+
1400b38 + 650b39 + 4000b41 + 3100b42+
2600b43 + 2500b44 + 950b48 + 800b49

(19)
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b11 + b12 + b13 + b14 + b18 + b19 = 1 (20)

b21 + b22 + b23 + b24 + b28 + b29 = 1 (21)

b31 + b32 + b33 + b34 + b38 + b39 = 1 (22)

b41 + b42 + b43 + b44 + b48 + b49 = 1 (23)

a1 + a2 + a3 + a4 + a8 + a9 = 6 (24)

b11 , b21 , b31 , b41 ≤ a1 (25)

b12 , b22 , b32 , b42 ≤ a2 (26)

b13 , b23 , b33 , b43 ≤ a3 (27)

b14 , b24 , b34 , b44 ≤ a4 (28)

b18 , b28 , b38 , b48 ≤ a8 (29)

b19 , b29 , b39 , b49 ≤ a9 (30)

b11 , b12 , b13 , b14 , b18 , b19 , b21 , b22 , b23 , b24 , b28 , b29 , b31 , b32 ,

b33 , b34 , b38 , b39 , b41 , b42 , b43 , b44 , b48 , b49 ≥ 0 and integer

(31)

a1 , a2 , a3 , a4 , a8 , a9 ≥ 0 and integer (32)

The objective function (19) minimizes the total distance be-
tween Villages and TWDS. Constraints (21)-(24) are the con-
straints for demand location. Constraint (25) shows the number
of facility locations. Meanwhile, Constraints (26)-(30) ensure
that the demand locations correspond to the optimal TWDS
from the SCLP solutions. Each variable is binary and shown
in Constraints (31)-(32). The optimal distance based on the
solution of p-Median Problemmodel is 2,750 meters with b11=
b29= b39= b49=1 which mean:

1. The demand in Sukamaju Village (b1) is allocated at
TWDS Ganda Subrata in front of Yuka Housing (a1).

2. The demand in Sako Village (b2) is allocated at TWDS
Griya Musi Sako Market (a9).

3. The demand in Sialang Village (b3) is allocated at TWDS
Griya Musi Sako Market (a9).

4. The demand in Sako Baru Village (b4) is allocated at
TWDS Griya Musi Sako Market (a9).

3.3 Implementation of The Greedy Heuristic Algorithm in
Solving The SCP Model

Completing the SCP model used the distance data in Table 3
to obtain Tables 5 and 6. The process of implementing the
Greedy Heuristic Algorithm to the model is stated as follows.

Table 5.Objective Function of SCLP Model

TWDS 1 2 3 4 5 6 7 8 9
Parameter ci 1 1 1 1 1 1 1 1 1

The yellow line shows the TWDS in Sako District. The
green line shows the parameter ci, where ci is the objective
function coe�cient of each, i = 1, 2, 3, 4, 5, 6, 7, 8, 9, all of
which are 1.

Table 6. Constraints of SCLP Model

Constraint a1 a2 a3 a4 a5 a6 a7 a8 a9

First 1 0 0 0 0 0 0 0 0
Second 0 1 0 0 0 0 0 0 0
Third 0 0 1 0 0 0 0 0 0
Fourth 0 0 0 1 0 0 0 0 0
Fifth 0 0 0 0 1 0 0 0 1
Sixth 0 0 0 0 0 1 1 1 0

Seventh 0 0 0 0 0 1 1 1 1
Eighth 0 0 0 0 0 1 1 1 0
Ninth 0 0 0 0 0 0 1 0 1

Table 6 explains that the coe�cient constraint with a value
of 1 indicates the distance between TWDS is less than 500
meters. In comparison, the coe�cient constraint with a value
of 0 means the distance between TWDS is more than 500
meters.
First Iteration
Step 1

If ci=0, ∀i, ai= 1, where ci is objective function coe�cient,
i = 1, 2, 3, 4, 5, 6, 7, 8, 9. Eliminate all constraints where ai
has a coe�cient of 1. We go to Step 2 because all values of ci
in the objective function are greater than 0.
Step 2

If ci > 0, ∀i and ai does not have a coe�cient of 1 in any of
the remaining constraints then ai= 0. In this step, �rst calculate
di, where di is the number of constraints xi with a coe�cient of
1 to obtain Table 7.

Table 7. Renewal Constraints Phase 1

Constraint a1 a2 a3 a4 a5 a6 a7 a8 a9

First 1 0 0 0 0 0 0 0 0
Second 0 1 0 0 0 0 0 0 0
Third 0 0 1 0 0 0 0 0 0
Fourth 0 0 0 1 0 0 0 0 0
Fifth 0 0 0 0 1 0 0 0 1
Sixth 0 0 0 0 0 1 1 1 0

Seventh 0 0 0 0 0 1 1 1 1
Eighth 0 0 0 0 0 1 1 1 0
Ninth 0 0 0 0 0 0 1 0 1
di 1 1 1 1 2 3 4 3 3

It can be seen in Table 7, there is no constraint ai = 0, so
go to Step 3.
Step 3

For the remaining variables, calculate ci
di

where di is the
number of constraints ai with a coe�cient of 1. Choose the
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minimum variable ci
di
and the set ai has a coe�cient of 1. The

calculation results can be seen in Table 8.

Table 8. Renewal Constraints Phase 2

Constraint a1 a2 a3 a4 a5 a6 a7 a8 a9

First 1 0 0 0 0 0 0 0 0
Second 0 1 0 0 0 0 0 0 0
Third 0 0 1 0 0 0 0 0 0
Fourth 0 0 0 1 0 0 0 0 0
Fifth 0 0 0 0 1 0 0 0 1
Sixth 0 0 0 0 0 1 1 1 0

Seventh 0 0 0 0 0 1 1 1 1
Eighth 0 0 0 0 0 1 1 1 0
Ninth 0 0 0 0 0 0 1 0 1
di 1 1 1 1 2 3 4 3 3
ci 1 1 1 1 1 1 1 1 1
ci
di

1 1 1 1 0.5 0.333 0.25 0.333 0.333

Columns and rows in blue show the removal of coe�cient
1 and the updating of the values of di and

ci
di
. As shown in

Table 9, the minimum ci
di
is found at a7 , so a7= 1. Remove all

constraints on a7 which has a coe�cient of 1 i.e. 6, 7, 8, dan 9.
Because some constraints are removed, the values of di and

ci
di

are also updated, we got Tables 9 and 10.

Table 9. Renewal Objective Function Phase 1

TWDS 1 2 3 4 5 6 7 8 9
Parameter ci 1 1 1 1 1 1 1 1 1

First Solution 1

Table 10. Elimination of Constraints Phase 3

Constraint a1 a2 a3 a4 a5 a6 a7 a8 a9

First 1 0 0 0 0 0 0 0 0
Second 0 1 0 0 0 0 0 0 0
Third 0 0 1 0 0 0 0 0 0
Fourth 0 0 0 1 0 0 0 0 0
Fifth 0 0 0 0 1 0 0 0 1
di 1 1 1 1 1 0 0 1
ci 1 1 1 1 1 1 1 1
ci
di

1 1 1 1 1 0 0 1

In Table 10, it can be seen in the blue column showing that
the deletion of a7 resulted in the value of constraint a6 and a8
being 0.
Step 4

If there are no more constraints, all variable sets remaining
0 are terminated, otherwise repeat Step 1. Step 4 is not yet
applicable because in the �rst iteration there are still many
obstacles, so it is repeated to Step 1. The process continues
until iteration 6 and is obtained in Table 11. Table 11 shows
that there are no remaining constraints, so the iteration stops.

In this sixth iteration, there are no remaining constraints,
so the iteration is complete. The optimal solutions obtained

Table 11. Renewal Objective Function Phase 1

TWDS 1 2 3 4 5 6 7 8 9
Parameter ci 1 1 1 1 1 1 1 1 1

First Solution 1
Second Solution 0 1 0
Third Solution 1 0 1 0
Fourth Solution 1 0 1 0 0
Fifth Solution 1 1 0 1 0 0
Fifth Solution 1 1 1 0 1 0 0

Seventh Solution 1 1 1 1 0 1 0 0
Eighth Solution 1 1 1 1 1 0 1 0 0

from the Greedy Heuristic Algorithm are a1= a2= a3= a4= a5=
a7= 1 which mean the optimal TWDS are:

1. TWDSGanda Subrata in front of Yuka Housing at Suka-
maju Village.

2. TWDS Pusri Sukamaju Housing at Sukamaju Village.
3. TWDS Vila Kenten Complex at Sukamaju Village.
4. TWDS BSD Complex at Sako Village.
5. TWDS Behind Satelit Murni Market at Sialang Village.
6. TWDS East Musi Raya Street at Sialang Village.
After completing the SCP model with the Greedy Heuris-

tic Algorithm, the optimal TWDS in Sukamaju, Sako, and
Sialang villages is obtained, so it is necessary to recommend
a new TWDS in Sako Baru Village in Sako District, Palem-
bang City. Several other locations are still not optimal, so it
is recommended that there are an additional 14 new TWDS
facilities in Sako District to serve all demands.

Figure 1. The Optimal TWDS in Sako District

4. CONCLUSION

Based on the results and discussion on determining the optimal
location of TWDS in Sako District, it can be concluded that

© 2022 The Authors. Page 103 of 105



Bangun et. al. Science and Technology Indonesia, 7 (2022) 98-105

the SCLP model produces six optimal TWDS that can be used
and utilized by the community in Sako District. While in the
p-Median problem model, it is found that the request for 4
Villages in Sako District is placed at the closest facility locations
to minimize the distance traveled. The implementation of
the Greedy Heuristic Algorithm shows several di�erences in
the optimal location obtained compared to the results of the
SCP model. This study recommends the results of the Greedy
Heuristic Algorithm as the optimal solution for placing TWDS
in Sako District. The optimal TWDS can be seen in Figure
1. Further research can apply other heuristic methods, such as
the Genetics and the Hill Climbing method. The next model
can add other factors such as the capacity of TWDS and waste
transportation route.
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