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Abstarct:  

According to the given plan, the garbage trucks of Mtskheta municipality will run out of time 

everywhere except Mtskheta. Regarding the current situation in Mtskheta, there are not enough 

garbage trucks, because emptying 159 bins every day, when it takes four minutes to empty one bin, 

the working time is 10:36 hours, 63:36 minutes per week, which is against the requirements of the 

Labor Code. 

In conclusion, I would like to note that modern computer technologies have many opportunities for 

solving various optimization tasks. It is important that these technologies are implemented in both 

private and state structures. This will allow us to optimally use the budget funds and direct the freed 

funds to solve other social and economic problems of the region. 
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Introduction 

I chose Mtskheta-Mtianeti to solve the task of optimizing waste transportation costs. There 

were various reasons for this: there are many enterprises in Mtskheta, distinguished in terms of 

tourism in all seasons, Mtskheta is one of the leading cities, which are divided into administrative 

units and villages. 

I contacted Mtskheta City Hall for the process of solving the optimization task regarding 

waste management in Mtskheta-Mtianeti. On the basis of a preliminary application, I was sent 

electronically the factual data related to this topic, based on which I can formulate problems related 

to the mentioned issue: 

 Lack of waste containers, which is why the waste collection service is provided to the 

population from 22 administrative units included in the municipality from Mtskheta and 

only 50 out of 62 villages. 12 villages remain without services. These villages are: Buriani, 

Chilaantkari, Mshralkhevi, Khekordzi, Satovle, Karsani, Bevreti, Tabaruki, Lelobi, 

Dzalaantkhevi, Agaraki, Nakhshirgora. 

 The waste management standardization system for the region should be improved. There is 

no national standard in the field of waste management in Georgia. Municipalities do not 

have instructions, technical norms, if implemented and introduced, it will be possible to 

solve the problems of waste management. As stated in the 2023-2027 municipal waste 

management plan on the territory of Mtskheta municipality, there is low awareness of 

working staff, what approaches exist in the field of waste management in European 

countries.  

 There is no street clearing in the villages included in the municipality. There are many 

irregular landfills in the villages, mainly rivers and gorges. The municipality does not record 
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waste by species or characteristics. Waste is not separated at the collection stage, 

composting practices are not implemented.    

On the first of April 2016, the Resolution of the Government of Georgia N159 of the 

adopted regulation, which refers to “Municipal waste collection and processing rules“. 

Article 12 refers to municipal waste flows, where it is mentioned that  

When making a decision related to service optimization, the municipality must obtain and 

use the following information: 

a) population size; 

b) Determination of the average amount of waste generated per capita in the service area, 

thereby determining the daily amount of waste to be collected; 

            c) the size and volume of loading possible in the waste collection vehicle; 

d) It is necessary to determine the optimal collection route (Route), which in some cases 

coincides with administrative or geographical boundaries.                                        

The optimal route will allow us to reduce the service time, determine the number of garbage 

trucks stopping and containers. I used the Geovision program to optimize the route of garbage 

trucks, it has been on the market since 2005 and ensures that their customers can plan a reasonable 

route and live tracking of vehicles. 

This program helps us in personalized and optimal route planning based on the peculiarities 

of different business models. 

NNLE Mtskheta Municipality Improvement Service does not have waste transportation 

drawings and maps. In the future, the municipality plans to develop a map showing the rational 

routes of waste transportation.  

As mentioned in the technical regulation, in order to achieve the development of waste 

collection and transportation systems and optimization of services, it is necessary to determine the 

right routes. Division of the area covered by services into zones (village) depending on which area 

will be served by which vehicle.  

To solve the optimization task, I first collected information about Mtskheta and its villages. 

Population, amount of waste, number of bins, number of waste collection vehicles and data in 

Mtskheta municipality.  

The local government of Mtskheta municipality is responsible for the management of 

flexible waste in the territory, more specifically, Mtskheta City Hall is responsible for the collection 

and transportation of municipal waste, cleaning of streets, squares, parks and other public places.  

The collection and removal of waste generated in the territory of Mtskheta municipality to 

the solid household waste landfill of the municipality is ensured by the improvement service of 

NNLE Mtskheta municipality. 

The waste collected in Mtskheta municipality is transferred to Kaspi, Akhtala area, 6 km 

from the village of Mikeltskaro, to the landfill.  

City of Mtskheta Improvement Service has a waste collector, garbage trucks equipped with a 

press. 10 units in total. 

Type of vehicle Quantity 

Capacity 

(m3) 

Tones 

 

Mercedes-benz 1 7 3.5 

Mercedes-benz 1 7 3.5 

Mercedes-benz 1 7 3.5 

Mercedes-benz 1 13 6.5 

Mercedes-benz 1 13 6.5 
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Mercedes-benz 1 13 6.5 

Ford 1 13 6.5 

Ford Kargo 1 13 6.5 

Ford 1 13 6.5 

Ford Kargo 1 18 9 

 

There is pressed and unpressed waste. 1kb.M weighs about 500 kg of pressed garbage, 150 

kg of unpressed garbage. Since these cars press garbage, to convert the numbers given in cubic 

meters into tons, I multiplied them by 0.5, so we got that Mtskheta municipality has 3 Mercedes 

Benz brand 3.5 ton garbage trucks, 3 Mercedes Benz brand 6.5 ton ones, 3 Ford brand 6.5 ton ones, 

1 piece 9 ton Ford Kargo brand garbage truck.  

To calculate routines in the Geovision program, you need to perform calculations: 
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There are a total of 48,154 people and 1,674 bins in the Mtskheta-Mtianeti region. Since and 

because I mentioned above that there are insufficient bins in Mtskheta, I increased the number of 

bins to 1674 bins according to the villages. I have also added bins in those villages, in which there 

are no bins as of today. The principle of increasing bins is as follows: 

I want to increase the number of days when the average trash is filled. I made an assumption 

that the garbage can will be filled in an average of 5 days. I chose 5 days because it is close to the 

working week and the cars should come to each bin at least once or twice. 

In order to calculate the total maximum number of tons of waste that should be transported 

by garbage trucks in Mtskheta municipality, we used the maximum of two methods. 

 In Method 1, we counted according to the population, in Method 2 according to the number of bins. 

Finally, I took into account the largest number by calculating these two methods, so that none of the 

counting methods were violated. 

In rate of method 1, the share of the population is calculated, in Year the share of the 

population is multiplied by the amount of waste in tons, in Day the waste received during the year is 

divided by 365, and in order to find out how many tons of waste are thrown into the bin per day, the 

number obtained in the Day column is divided by the number of bins on quantity. 

In the rate of method 2, the share of the number of bins is calculated, in the Year column the 

figure obtained in the rate is multiplied by the residue allocated during the year, in the Day column 

it is divided by 365 and finally it is divided by the number of bins. 
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In the end, if none of the methods were violated, I took the calculations of method 1 and 

method 2, how many tons of garbage are thrown into the bin per day, the maximum of this. 

As I mentioned above, unpressed garbage weighs 150 kg. To determine how many days the 

bin will be filled, I divided 0.15 tons by the amount of waste received in the maximum column. 

Accordingly, we received that waste will be disposed of every 5 days.  

In order for the Geovision program to calculate the route of each car within 1 week, it was 

necessary to upload the following information: 

I took the villages, numbered the bins in these villages, so that it was easy to determine, I 

searched with the help of Google map the latitude and longitude of the villages included in each 

administrative unit, as well as the garbage dump and the Mtskheta garbage truck parking lot. I took 

the time needed to empty the bin of a garbage truck for 4 minutes, in 1 month or 4 weeks, I allowed 

the frequency of work of 1 garbage truck in the villages to be 8 days, since it works 2 days a week, 

and in Mtskheta 24 days, because every day the truck goes to empty the bins. There are 24 working 

days in a month. Cars that work twice a week will miss three days. Conditionally Monday-Thursday 

or Tuesday-Friday- or Wednesday-Saturday. They walk in Mtskheta every day from Monday to 

Saturday. 

As a result, we got 10 routes.  
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Outlet Count specifies how many bins each car will go through per day, in Visit count during 

the week, the cars that City of Mtskheta bins are served per day, the number of bins is multiplied by 

6, and in the rest of the villages that go, the number of them is multiplied by 2. For example, the 

MB-I_3.5 vehile serves Small Kanda, Ksovrisi, Vardisubani, Vaziani and Old Kanda’s bins. It 

should go around 134 bins per day, and 134*2= 268 bins per week, it will take 32:52 minutes 

during the week. 

With the help of the program, it is written in the route which car, which village, which bin 

should be delivered on which day. What distance will it travel per day, what will be the working 

time, travel time, total time, total weight, how many kg of waste will it press. 

 
I am considering the MB-I-3.5 vehile. 

On Monday, he will pick up 44 trash cans, travel 84.45 km, he will need 2:56 hours for 

work, he will lose 1:57 in the journey, a total of 4:53 hours. At the end of the day, there will be 

3402.66 kg of waste on the truck. 
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According to the given plan, the garbage trucks of Mtskheta municipality will run out of 

time everywhere except Mtskheta. Regarding the current situation in Mtskheta, there are not enough 

garbage trucks, because emptying 159 bins every day, when it takes four minutes to empty one bin, 

the working time is 10:36 hours, 63:36 minutes per week, which is against the requirements of the 

Labor Code. 

In conclusion, I would like to note that modern computer technologies have many 

opportunities for solving various optimization tasks. It is important that these technologies are 

implemented in both private and state structures. This will allow us to optimally use the budget 

funds and direct the freed funds to solve other social and economic problems of the region. 
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