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CALCULATION OF NECESSARY LANDFILL ARFA AND ANALYSIS OF
DEPOSITION BY LAYERS FOR THE NEWLY SELECTED LOCATION FOR THE
COMAMUNAL SOLID WASTE LANDFILL

Trzice Mitev', Orce Spasovski’

! Faculty of Natural and Technical Science, GoceDelcev University, Stip, B Macedonia,
rgjce.mitevigugd.edu mk; orce.spazoveki/mugd sdu. mk

Absztract

In this work the possibility for deposition the solid commumnal waste in Stip, in new location is
imvestigated. There are several anahzis and calculations done, on the ground of the availabls
maps, in order fo determinate {f the appropriate location is suitable for building the communal
landfill. There are cross sections of the landfill done, on the Topographic map, where all the
hills and depressions of the area can be noticed, and alse the zome of fulfillment can be noticed.
There iz a special deposition space calculated, needed for the dumping ground, with calculating
capacity for compact communal waste and capacity of the covering material and the needed
landfill space iz calculated There are analyses donme for deposition in lavers. Af the end, the
summary of the possible influences of the living evvironment is given, and there are measureas for
prevention af the wmwanted consegquences from the accompaniments *near the projected landfill
area.

Eey word:: deposition, communal waste, landfill, esvironment, prevention
Introduction

/1th the wrtan plan of the town of Stp 15 foreseen the new locahon for commmnal landfill in the
locahty called TrestenaSkala, about 4 km from the town of Stp or 2 km of nng road Skopje -
Strumica. This location was confimed wath the elaborate for protechon of the lamng
emironment. It 15 made available for the samtary mspectors and the Mimstry of Health and by a
decision of the City Counal of Stp, the General Urban Plan for the city Stp was adopted. With
that the public corporation Isar has recerved a new location for the disposal of waste. When
choosing a location the project was not made, m fact there was no calculations done for the
necessary dumping ground space and there are no analysis done for depositimg the waste m
layers to determune whether the chosen location would be suitable for disposal mn the mext 20 to
30 wears. Therefore this paper 15 prepared m which the necessary results are obtained.

Determmation of required landfill space
To determine the body size of the forcopymunal landfi]l there are some calculations done, shown
m Table 1. Fost, data 1= tzken from the mumicipality for the pumber of residents 1n the town of

stp. Because of the populahon increasing the waste mereases also and the anomally population
growth 15 caleulated using the formmla:

_ .,
Sb=Sp(l+ )

5b 15 planned population
Sp 15 the cwrent number of residents (46.437)
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Ep 15 the ratio of population growth for 1 vear. Expressed m%; (takes 1.0%)
n - planned penod expressed m number of years (it takes1 = n = 25)

Then to deteromne the requred dumping ground space 1t 1= going through the following achons:
* Determination of volume of compressed waste

Wo=0Q/p (m')

Wo 15 the volume of compresszed waste
2= 300 kg 'm’ (thackness of waste 1= 200 kz / m. and the waste should becompressed 1.5
times so 1ts density after the thickenmg it would be mereased to 300 kz'm ™ ).

# Determimation of volume of the covenng matenal

Wp=025*We{m’)
& (aleulating needed landfill space
Wd=Wo+Wp+Wmd(m")
Wd-needed landfill space
Jo-thick volume of commmnazl waste
Wp- volume of covenng matenal
Wind-volime mdustnal waste
& The annual quantity of commmunal selid waste 15 caleulated by the follownng formmla-
Qo =5b * g ¥ 365 (kg  year)

(o 15 an anmual amount of municipal sohd waste
q=1-3kg/day/ capita (takesz | kg / dav / capita)

The industnal waste datz 15 taken for 8. 800m3 a vear.
All calmulations are showm in Table 1.
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Table I' Calculanion:.

Year |Mumber| 5b-planned | Qkgiyear) | Woim") | Wpim") [Wind(m™)| Waim") | Wim"

of years| population for o=1 amount | by vears
2011 1 46457 16956805 36523 | 14131 | 2800 | 79453 | 70453
2012 2 46022 17126530 s7088 | 14272 | 8200 | 20161 | 159614
2013 3 7391 17297715 57659 | 14415 | 8300 | 20874 | 240487
2014 4 47865 17470725 38236 | 14559 | 2300 | 81595 | 322082
2015 5 48344 17645560 s8819 | 14705 | 8300 | 82323 | 404405
2016 § 48827 17821855 s0406 | 14852 | 8300 | 83058 | 487463
2017 7 40315 17990075 60000 | 15000 | 2300 | 83800 | 571263
2018 8 40800 18180285 60601 | 15150 | 8300 | 84551 | 655814
2019 ] 50307 18362055 61207 | 15302 | 8300 | 85300 [ 741123
2020 10 50810 18545650 61819 | 15455 | 8200 | 86074 | 827106
2021 11 51318 18731070 62437 | 156090 | 8300 | 86846 | 914042
2022 12 51831 18918315 63061 | 15765 | 2300 | 87626 [1001660
2023 13 52349 19107385 63601 | 15023 | 2300 | 28414 [1000083
2004 14 52873 19208645 64320 | 16082 | 8800 | 89211 |1179294
2025 15 33402 19491730 64072 | 16243 | 2300 | 20016 [1269300
2026 16 53036 19636640 65622 | 16406 | 2300 | 20828 [1360137
2027 17 54475 19883373 66278 | 16569 | 2200 | 91647 [1451784
2028 18 55020 20082300 66041 | 16735 | 8300 | 90476 [1544261
2029 19 55570 20283050 67610 | 16003 | 8300 | 23313 [1637573
2030 0 S6126 20485000 68287 | 17072 | 8300 | o41s58 [1731732
2031 21 S6687 20690755 68069 | 17242 | 2200 | 25011 [1826743
2032 e 57254 20897710 69659 | 17415 | 8800 | 93874 |1922417
2033 23 57826 21106480 70355 | 17589 | 2200 | 26744 [2019361
2034 24 58404 21317460 71058 | 17765 | 8300 | 97623 [2116083
2035 25 $8089 21530085 7177 17942 | 2300 | 98512 [2215496

So after 25 years total waste along with the necessary covering material would be 2.215.496 m’.

Amnaly=is of dis

To determume the volume of landfill space where the waste will be disposed. first of all we
should make longitudinal and cross sechions of the landfill body, on the topographic map and
then to determine the surface after elevations. Based on cross sechions made at a scale 1:2500 the

sal by layers

following lengths and areas shown in Table 2 were obtamned.

Table 2 Lemgrhs and areas from the repographkic mapf{o]

Meterza. sea|l Profl B-B ProflC-C ProflD-Ii Area (m")
lavel Lanzth {m) Leangth {m) Lanzih {m) by elevation
Elevation 260 18 28 118 33315
Elevation 270 G5 1440 275 75,705
Elevation 280 150 325 510 130.132
Elevation 2840 125 475 710 195158
Jahorina, Masch 09" fo 11%, 2011 1014
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The table shows that the lowest elevation from which we will start the deposit 15 260 meters
above sea level At this elevation the ground should be smooth and 1tz swface according to the
table wall be 33315 m".

Landfill wall be conducted 1n four layers from a 2.5 m and the swface will gradually mncrease
every 2.5 meters unfil reaching up to 270 meters above sea level elevation Omn the surface
elevation reaches 75,795 m” and continues to deposit the same in four lavers from a 2.5 m until
reaching “E' to 280 meters above sea level elevaton, where swface disposal 15 mereased up to
130132 m". On the surface this may be H:teuded untl the deposit elevation reaches 290 meters
above sea level with a surface of 195,198 m’. At this elevation the deposit camnot contime
because the sround does not allow it. The determunation of the swrface lavers of each 2.5 meters
15 calculated 1 eubie capacity of the lavers shown 1 Table 3. The collection of all cubie lavers
from elevation 260-290 is obtained 2 fizure of 3,004 482 m’. The Table 2 shows that the need
cubic for a disposal for a penod of 25 years (for how many the landfill 15 foreseen) 15 2215 496
m. So for this penod of 25 wvears goes to elevation 2886 meters above szea level
In Table 3 we can see that these 2.215.496 m’ of waste can accommodate up to 287.5 meters
above zea level elevaton and there will be completed and the deposit will be put final covenng

layer.

Table ICalculming the culbic capacty qf the landgfil,

Botiom | Layers | Upper
height (m)| (m) |height(m)| Ares m?) |Vohmre (m3) | Elevarion(m) Total{m")
260 25 225 33315 21247 260-262 5 831287
262.5 25 265 43835 100 837 260-285 193,125
265 25 2575 54555 136387 260-267 .5 324512
2675 25 270 G7175 167,937 260-270 497 450
270 25 3725 75795 180 487 260-272 5 G86.037
2715 25 275 29379 233 447 260-275 Q10385
275 25 g 10204, 257 410 260-277.5 1167705
2TT5 25 280 116548 201370 260-280 1459 165
280 25 2825 130132 325 330 260-282 5 1.784. 405
2825 25 285 146308 365.994 260-285 2.150.401
285 25 2875 162665 A G52 260-287 5 2.557.153
2875 25 280 178831 447 328 260-200 3.004 482
Conclusion

Analyming the above presented data and the relevant details of the maps, the foreseen location 1=
considered swizble for the construction of a landfill for the next 25 vears. It= construchon and
normal working are expected to fundamentally solve the problem of sohd waste from the town of

Stp.
Positive sides for building the landfill ave the following:

- Located on state land;

- Located on the waterproof ground:

- Is located on a sufficient distance from populated areas ;

- Located mn an area that hasn’t have natural resources, cultural and histoncal monuments
or plant and animal species;

- Located mn a location with favorable hydro-geclomcal conditions;

Jahorimg, March 69 fp 10% 2051 1015
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- Located mn an area with favorable clmate charactenshes;
- Pomtive atitude of the local inhabitants.

Chwrent practice 15 - collected waste to be disposed m certam locatons without takimg special
measures, except occasionally covenng with bulding rubble what forms huge dumping srounds,
beds of pollution of the environment. The most senous consequences of thas are:

- The spreading of contamous diseases by rats, fhes and other insects that live on garbage

dumps;

- Pollution of groundwater, surface water and atmosphenc waters;

- Bad smell and pollubon of the swroundmg air, especially from bummg trash;

- Danger of explosion;

- Pollubion of the swroundmng areas with waste that the wind brings etc.

With the construction of a new mumicipal landfill all of these negative consequences will be
eliminated.

In order to reduce or ehmunate potental emvronmental mnpacts dunng the construction and
operational phases of the proposed landfill, 1t 15 necessary the following measwres to be taken:

- Constantly covenng the daily matenal with thickness of 20-30 cm, to prevent spreading
of infechions diseases;

- Construchon of a swmtable faclity m the vicimty of the landfill for treatment of the
leakmg water;

- Installation of a system for the extraction of zas storage;

- Fencmg the landfill and 1ts locking to prevent free access to the landfill;

- Fmal closing followed by fixing the location when maximum capacity 15 reached;

-  Timely cleamng of the ditches used for acceptance of ramn water to prevent thewr clogmng
and flooding the landfill;

- Confimuous momtonng;

- Permanent samitary hyvgeme reviews of staff.
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