224 Micmobyoysanns ma mepumopiaivhe NiaHy8aAHHs

DOI: 10.32347/2076-815X.2024.85.224-235
YIAK 711.58:72:624.4 PhD of Engineering Sciences Liudmyla Zolotar,
zolotar.lv@knuba.edu.ua, ORCID: 0000-0002-9031-2061,
PhD of Engineering Sciences Oleksii Pryimachenko,
pryimachenko.ov@knuba.edu.ua, ORCID: 0000-0001-5125-8472,
Kyiv National University of Construction and Architecture

THE ORGANIZATION OF WASTE MANAGEMENT
AT THE FIRST TECHNOLOGICAL LEVEL

The waste management of resident’s area - an integral organizational and
technological spatial oriented system, a component of the functional and planning
structure of the city. The town-planning organization of waste management is aimed
at improving the ecological condition and improving the comfort and quality of life
of the inhabitants. The model of consistency of the approval of the project decision of
design of the of primary collection points at the pre-design stages has been proposed
in conditions of reconstruction or new building. The technological and planning
constraints and the impact and morphological structure of the constructed waste in
the places of their nascence which have locate in the zone of influence of the primary
collection point in this model has been included.

The method of calculation of waste management is divided into three
technological levels according to the organizational model of waste management. The
method of calculation of waste management have at each level of system the object
of research - it the territory which limited by the zone of influence of the urban
environment elements as the subject of research:

I level -research of primary collection points;
IT level - sorting or reloading stations;
Il level - enterprises for recycling or of household waste

This article will consider the organization of sanitary cleaning at the first
technological level.

Keywords: waste management; resident’s area; primary collection points;
waste collection points; household waste; equipment; planning module; functional;
working; transit; influence zone of waste management.

The organization of waste management at the first technological level
performed sequentially for residential areas in conditions of reconstruction or existing
buildings and includes the following stages:

o analysis of areas for town planning of residential area, natural and
sanitary-hygienic conditions;
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o placement of primary collection points in the conditions of existing
buildings in accordance with the town planning of residential area, natural-climatic
and sanitary-hygienic restrictions;

o calculation of household waste of primary collection points;

o determination of the area of the primary collection points for household
waste and they improvement and landscaping

The local analysis of the territory is required at the first stage for:

e town planning indicators: the number of permanent residents, the area of the
neighborhood, the housing stock, the regulatory of housing, the average number of
storeys of residential houses, the normative indicator of the amount of household
waste and their morphological composition;

e analysis of the territory for town planning restrictions functional and
planning structure of the territory, analysis of the location of housing and local
analysis of the road network;

e according of natural conditions: temperature and humidity, directions of
dominant winds, landscape;

ethe norm of sanitary-hygienic requirements in accordance with the
technological requirements of picking way of household waste of primary collection
points.

The locations of the primary collection point determine in the second stage
according to town planning conditions and restrictions

o the restriction zone of the primary collection point in accordance with
the normal requirements is defined by pedestrian accessibility 100 meters from the
primary collection point to the entrance to the house;

o the equipment for primary collection points should be placed at a
distance from window constructions, (Table 1 [DBN B.2.2-12: 2019]), according to
sanitary and hygienic norms and accordance with the technological or organizational-
technological method of organization of waste management;

o the area of the working zone of the garbage truck to provide is necessary
and the function of removal household waste from the residential area in accordance
with the accepted method of removal for the primary collection point should be
satisfy;

o the transit zone of the garbage truck should be limited on the adjacent
territory of the resident area: the functional-planning organization of the transit
movement of the garbage truck on the territory of the neighborhood can be carried
out only on the main driveway or residential streets and to exclude the transit
movement of the garbage truck on the adjacent territory of residential blocks. Fig. 1
and Figs. 2.
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a- residential complex town Gatne, Kyiv
region

b — residential complex buy Kablukova st.,
Kyiv

LEGEND

O

locations of primary collection points in residential buildings

Fig. 1. The examples of placement of primary collection points in residential areas

Sherbakova st.

Sherbakova st,

a-

functional scheme of organizational and

technological (mechanical) removal with the
location of primary collection points on the
territory

b- functional scheme of technological
removal with the location of primary
collection points on the territory

1-resident building; 2- parking for temporary storage of vehicles; 3- place for physical training; 4 -
a place for rest of the population; 5 - place for games of school and preschool children; 6 - street
and road network (streets and driveways, turning areas); 7 - economic site for the collection of

household waste
LEGEND

] the required elements of resident ] the group of sectional blocks of
building houses

[(—] the movement of the garbage truck | [ the movement of inhabitants to the
on inhabited territory (mechanical primary collection point
transportation of household waste)

— the streets, driveways, sidewalks, [®7] | the primary collection point
turning areas

[—] the pneumatic route (vacuum [ 1 | the economic site with primary
transportation of household waste) collection points

Fig. 2. The layout of the primary collection points in the residential area
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The volumetric of household waste for the primary collection points is
determine in the third stage according to town planning conditions and restrictions
The calculation of the volume of household waste and their morphological
composition is limited by area of influence of the primary collection point. The
influence zone of primary collection points for residential area includes all residential
units and inhabitant within the zone of influence. This zone can include all town-
planning objects also because of extra task.
The volume of household waste which were formed of influence zone of
primary collection points is calculated by the formula

v =anN
365

where in:
V - daily volume of household waste which were formed of influence zone of
primary collection point in the residential area;
v, - the annual rate of household waste formed per unit of account (resident) is
expressed in m?, table 1 [DBN B.2.2-12: 2019];
N -the number of people which living in a residential area;

365 - the number of days on the year
Table 1.

The rate of formation of solid household reviews [DBN B.2.2-12: 2019]

Unit of The annual unit of solid waste
The object of household waste generation account generation per unit of account
kilogram m?3
On average by population, taking into account one 300-350 1,8-2,5
the organization and institutions of pendulum | inhabitant
migration
The garbage from the improved coverage of one m? of 3-15 0,005-
road and square area 0,025
The garden entrances one m? of - 0,008
area
Note: the norms for the provision of household waste disposal services for settlements of
resort value it is necessary to increase by 30-50%.

The volume of household waste of the primary collection point is taken into
account the coefficient of uneven accumulation (daily and seasonal unevenness). The
uneven accumulation it is 25% more than the usual daily volume and this coefficient
takes from research accordingly

V=V +(V %x25%)

pep

where in:
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V -daily volume of household waste for the territory in the influence zone
formed;
V,, -daily volume of household waste of the primary collection point in the
influence zone formed,;
The morphological composition of the household waste for their region of
Ukraine as a whole are similar, and approved of local government, see Fig. 3.
The state rules of collection of household waste it is to use process of sorting. The
morphological composition of the household waste should to take into consideration
for calculate the capacity of containers corresponding to the fractions of waste.

PET bottles, Polymer film
boxes 3.97%
2.07¢

Unsorted non- Cardboard Paper
4.04% 5.21

combustible mineral residue™ 6.21%

Plastic

Unsorted 2.63%
remaining combustible ™
15.21% Tetra Pak |

packaging and other

0.86%
Ferrous metals

1.03%

Hazardous waste

0.01%

Non-ferrous metals
0.15%

Glass
12.09%

B Food waste
42.32% 0.89%

1.12% 2.39%

Fig. 3. Morphological composition of constructed residential waste
multi-storey buildings, Kyiv []
[Technical report. Project research "Scheme of waste management of Kyiv 2011" initial data for
design. Appendix 1 to Volume 1. Book 1. Part 1. Research and Design Institute of Municipal
Economy].

The module of the primary collection point, his area and the final location on
the territory is determine in the fourth stage
The functional-planning organization of the primary collection point includes four
zones: functional, working, transit and zone of influence.

The functional zone - satisfies the function of household waste accumulation.
The area required for the equipment of the primary collection point and the area in
accordance with the anthropometric indicators of the person (inhabitant of the
residential area) as well the area as improvement of the primary collection point
according to the method of solid household waste is necessary to meet the need for
solid accumulation of solid waste.
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The capacity and area of the equipment depends on the method of household
waste collection, which 1s determined at the second technological level of the city
sanitation system.

There are three methods of collection for sanitary cleaning of the territory:
ground, underground and vacuum
The area of the required territory of the primary collection point is accepted in
accordance with:

Vs _ the daily volume of household waste of the primary collection point
according to table 2 [DBN B.2.2-12: 2019].

Table 2.
Area and location of the site of separate collection of household waste
in the residential area [DBN B.2.2-12: 2019].

Planning module area, m2 The distance from the
Waste collection | Planning module Planning module windows of residential and
method (1 2 public buildings, m
0,4 m? I,I m? 0,8 m? 22 m?
Land-based 7,5 10,0 11,0 16,0 20
Underground, 35 55 They are defined by technical
vacuum ’ ’ conditions

Note 1. The method of removal: land-based, underground or vacuum (pneumatic) influences
the location and area of the collection points.

Note 2. The planning module of the underground and vacuum method can increase the volume
of household waste accumulation to 5-10 m?, respectively, if this does not contradict the
technical conditions.

Note 3. The distance from the collection points of household waste to physical culture
grounds, playgrounds for children and recreation of adults should be taken at least 20 m. The
pedestrian accessibility of the waste collection points should be taken as no more than 100 m.
The area of the ground waste collection points is indicated taking into account landscaping.
Note 4. Household waste collection points for the ground method are designed in accordance
with the requirements of DSTU-NB B.2.2-7. Underground and vacuum collection points are
designed in accordance with urban planning and technical conditions.

Note 5. When blocking planning modules for a larger number of equipment with the addition
of each of the next planning module, the area of the sum of the blocks decreases from 2 m? to 5
m?, depending on the type of module and the method of blocking.

Note 6. The waste collection points must be equipped to receive hazardous

waste (chemical current sources, household batteries, etc.).

Note 7. The waste collection points in residential areas should not be located on the leeward
side, not in drafts, but with ensuring the norms of aeration of the territory. It is allowed to
place a waste collection points for public service institutions a special task agreed with local
authorities.

Note 8. Large-sized household waste collection points (furniture, household appliances,
construction waste, etc.) should be placed on the farm territory in communal quarters or
communal storage areas.
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When cooperating planning modules for three, five or more containers for the
accumulation of household waste, the functional area of the primary collection point
is reduced around 2 m? to 5 m? depending on the method of blocking, see Note 5,
Table 2 [DBN B.2.2-12: 2019].

The area of the working zone of the primary collection point is necessary for
the technological operation. Since the technological operation of the primary
collection point is the process of removing household waste - loading it into the
garbage truck, the area of the working area is characterized by the size of the area
necessary for the operation of the garbage truck, see Fig. 4, a; b - working area of the
garbage truck with side or rear loading:

Sw =S f + St.o.
where 1n:

S

to. -the area required for technological operation;
f.- square, functional area;

W - square of working area.

The area required for the technological operation depends on the dimensions of
the garbage truck and the area for loading household waste. Garbage trucks are
divided by type, structural differences and dimensions, so the area of the working
area can be different according to the characteristics of the garbage truck.

According to the organizational-technological method (land-based and
underground methods), the movement of small-sized garbage trucks-electric cars is
allowed on the territory of the quarter, the movement of large-sized garbage trucks is
possible only on the road network of the city, therefore. The working zone in the
organizational-technological method 1s considered within the limits of the first
technological level of the waste management system.

According to the technological method (stationary and mobile vacuum removal
system), the movement of large-sized garbage trucks is allowed only on the road
network of the city, therefore. The working zone in the technological method of the
waste management system is not considered.

St.o = Sg.t + Sl.w

where in:

S

to. - the area required for technological operation;

&t _ the area necessary for stopping the garbage truck-electric vehicle;

S

lw._ the area necessary for loading work.
The area required for an electric garbage truck is equal to the product of its
length times its width. The area of the area for loading works is equal to the sum of
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the area for loading, the area of the container and the anthropometric indicators of a
person during the technological operation.

e e
2 = i 9400
J ‘
> K
a - working area, lateral (top) loading b - working area, back loading

1 - equipment for loading/accumulation of household wastes, 2 - pavement, 3 - street and
road network (streets and passages, turning platforms); 4 - improvement of the site; 5 -
residential house

LEGEND:
equipment of the primary collection i improvement of the primary
point collection point
.| area of the working zone in a hard ... |area of the zone of influence without
covering without taking into account taking into account the area of the
the improvement transit territory

Fig. 4, a; b - working area of the garbage truck with side or rear loading

The area of the transit zone of the primary collection point includes the sum of
the working zone, the transit area of the garbage truck-electric vehicle and its turning
area (Fig. 5, a; b).

+ S

Str = SW + Str.m turn.g.t.
where in:
S )

tr .- the area of the transit zone;

W - square of working area;

Sem. the area necessary for the transit movement of the garbage truck-electric
vehicle;
S

wmet _ the area necessary for turn of the garbage truck-electric vehicle.

The area required for the transit traffic of the garbage truck is determined
locally depending on the location of the primary collection points and urban planning
conditions, requirements and restrictions. The area for a turn-turn of a garbage truck-
electric vehicle is determined depending on the dimensions and maneuverability of
the vehicle, urban planning conditions and restrictions.
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KoK
a- scheme of the transit territory of the b - scheme of the zone of influence of the
primary collection point primary collection points in the housing group

1 - equipment for loading/accumulation of household wastes, 2 - pavement, 3 - street and
road network (streets and passages, turning platforms); 4 - improvement of the site; 5 -
residential house

LEGEND:
equipment of the primary collection 4 improvement of the primary
point collection point
area of the working zone in a hard ... |area of the zone of influence without
covering without taking into account taking into account the area of the
the improvement transit territory

Fig. 5, a; b- The schematic representation of the zones of the primary collection point

The number of garbage trucks, the periodicity of removal, the productivity of
the garbage truck, etc., is determined by the "Rules on the organization of collection,
transportation, processing and disposal of solid household waste approved"

The area of the influence zone for the residential area consists of the territory
served by the primary collection point and is limited by the maximum pedestrian
accessibility from the entrance to the house to the primary collection point.

Standard walking distance to the primary collection point is 100 meters (see
Fig. 5, b). Provided that the non-linearity coefficient satisfies the normative value and

k . : : :
we take = =1.5, it is possible to determine the area of the influence zone based on
the formula for the area of a circle:

where in:
S' f .
inf. _the area of the influence zone;
- the non-linearity coefficient;

- the radius of pedestrian accessibility to the primary collection point is 100
meters.
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If the zone of influence includes a residential area, as well as the territory of
household services or the territory of non-neighborhood significance, then the area of
the zone of influence of the primary collection point can be determined based on the
formula for the area of a circle or based on the formula for the area of a sector of a
circle, 1.e. without the territory that is not included in the service area of the primary
collection point.

KaHJIUJAT TEXHIYHUX HayK, TOUEHT 3oaotap Jlroamuia,
KaHAUAAT TEXHIYHUX HayK, AoueHT [Ipuiimayenko OJekciii,
KuiBcbkMil HaIllOHAJIBHUIA YHIBEPCUTET OYIIBHUILITBA Ta APXITEKTYPH

OPT'AHIBAIISA CAHITAPHOTI'O OYNMIIEHHA HA IEPILIOMY
TEXHOJIOT'TYHHOMY PIBHI

CaniTapHe OUMILIEHHS KUTJIOBOI TEPUTOpIi - 1€ IJIICHA OpraHi3aliifHo-
TEXHOJIOTIYHA TMPOCTOPOBO OpIEHTOBaHA CHUCTEMa, CKJIaJioBa (PYHKIIOHAIBHO-
IUIaHYBAJIBHOI CTPYKTYpH MICTa, MICTOOYJIBHA OpraHizamis fKOi CHpsIMOBaHa Ha
MIJBUIIICHHS €KOJOTIYHOrO0 CTaHy Ta TMOKpalleHHs KoM(opTy Ta  SKOCTI
KUTTETISIIBHOCTI HACEJIeHHs. 3alpONOHOBAHO IMOCIIIOBHICTh (MOJIENb) YXBAJICHHS
MPOEKTHOTO PIIMIEHHS 100 OpraHizamii cucteMu 300py Ta poO3TallyBaHHS
MEPBUHHUX TMYHKTIB Ha NPEANPOCKTHUX CTalisIX PpO3pOOJEHHS MICTOOYIBHOT
JIOKYMEHTAIlli B YMOBaxX PEKOHCTPYKIi a00 HOBOro OyJIBHHUIITBA 3 BpPaXyBaHHSIM
00’eMy Ta MOPQOJIOTTYHOI CTPYKTYpH MOOYTOBHUX BIIXOJIB B MICISIX IX YTBOPEHHS,
0 PO3MINIEHHI B 30HI BIUIMBY MEPBUHHOIO IYHKTY 300py, TEXHOJIOTIYHUX Ta
MJIaHYBaJIbHUX OOMEXKEHb.

Metop po3paxyHKy CUCTEMH CaHITAPHOTO OYHUIIEHHS PO3MOUISIETHCS HA TPU
TEXHOJIOTIYHI PIBHI 3TiAHO 3 OpraHi3aliiHOI MOJEUII0 CaHITAPHOTO OYMIICHHS Ta
MarOTh Ha KOXHOMY PiBHI CHCTEMU OO’ €KT OCTIDKCHHS - TEPUTOPIIO0, OOMEKEHY
30HOI0 BIUIUBY MICTOOYAIBHOT'O €JIEMEHTA MpeAMETa JOCIIKEHHS:

I piBeHb - JIOCHIPKEHHS MEPBUHHUX MYyHKTIB 300pYy;
Il pienp - craHIlii cOpTyBaHHA a00 NEepe3aBaHTAKECHHS;
Il piBens - mianpueMcTBa 3 yTWII3aAIll, MOEpepoOKH abo 3aXOPOHEHHS

oOyTOBUX BIIXO/IB.

Kito4oBi ciioBa: caHiTapHe OYMIIEHHS MICTa; KUTJIOBI TEPUTOPIi; MEPBUHHI
MyHKTH 300py; MYyHKTH 300py BIAXOJIB; MOOYTOBI BiAXoau; OOJaTHAHHS;
IJIaHYyBaJIbHUI MOJyJb; (YHKIIOHAJIbHA; poOOYa; TpaH3UTHA 30HA; 30HA BIUIUBY
CaHITaPHOTO OYHIICHHS.
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