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Rehabilitation of Polluted Urban Areas
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Abstract. Industrial structures, residential buildgs and other objects of infrastructure are beingr=tructed in many
Russian cities now. In addition to new constructiongconstruction and rebuilding of existing buildings also being
performed. Meanwhile, such construction objects amiéuated not only in open suburban areas but alsourban districts
and city zones. Often it is necessary to dismarttedemolish old run-down buildings or distressed wttures before
constructing new buildings. Such works always cauaggke amounts of construction waste.

To accommodate constructive materials for new stures and to store elements of disassembled buildimgnd
construction wastes special storage grounds aredudeing of temporal nature, these storage grounds aot capable to
ensure full protection of the environment from paliion.

The team of employees of Samara State TechnicalMdrsity investigated several districts of the aifySamara. This
investigation revealed that in all temporary dumpjrsites construction wastes amount to 8% and dumpsitgs of a mixed
type containing construction wastes — to 35%.

The majority of temporary dumping sites are removieda short time. Mostly, it is done by collecti@nd removal of
construction waste to special waste landfills. Aeteame time, the investigation demonstrated thatudph these dumping
sites are temporal, their existence causes envirental pollution of underlying open ground as repugnt substance
penetrates the ground with rains and pollution ofrspace as light pollutants are dispersed by windofdover, even after
these temporary dumping sites are removed, alrepdijuted soil layers continue to pollute soils assacondary pollutant
source.

The authors offer a technical solution which allowe tcarry out rehabilitation of polluted urban areasore effectively.
In particular, it is recommended to remove wasterfrahe temporary dumping sites stage by stage. Affitst stage, off-
site areas should be inspected and the extent diugion (pollution depth) of underground layers shid be estimated. At
the next stage, a protective barrier in the grouadound the dumping site and on the surface should built. Only after
that we recommend that wastes should be removed serd to a waste recycling plant or to a speciallyuiggped waste
landfill. Then, it is required to cut off all pollted soils and to remove them to a special wastelfifirfor storage.

Thus, this solution makes it possible to reduce tigk of secondary environmental pollution.
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I. INTRODUCTION Infil construction leads to the urgent rise of

Change of urban development is marked as auestion of emergence of such dumps, where the
result of acceleration of development of residéntia building site is located closely to private or ctiyn
locations. At the same time more modern andsector.
comfortable buildings, serving and auxiliary The general view of a shell and core dump is
facilities, such as shopping centers, parking ases  provided in Fig. 1.
others are often constructed on the place of old
dilapidated and obsolete buildings.

Renovation of real estate development is
inseparably linked with release of the built-up
territories and demolition of buildings that
complicates the direct process of building and
carrying out construction works in the restrictedaa

The main method of collection and utilization of
the buildings waste which is left after dismantle o
buildings and constructions is warehousing directly
on the building site within a certain yard territdf. -

3].

The organization of collection and centralized
export of construction waste in the restricted dsea ;
difficult, that leads to emerging shell and corenghs - :
in the yards of residential quarters. Fig. 1.  Shell and core dump of construction waste

T, S R
il anios = B

ISSN 1691-5402
© Rezekne Academy of Technologies, Rezekne 2017
http://dx.doi.org/10.17770/etr2017vol1.2637



Galitskowr Yu.M,, et al., / Environment. Technology. Resayr2017), Volume |, 93-96

It should be noted that on the territory of they cit
there are not only dumps of construction waste, but
also shell and core dumps of household waste whicl
are quite often located near construction wastes.

3
)

Il. MATERIALS AND METHODS

Construction Sites

Staff of higher education institution together with
a group of students made inspections of severa
districts of the city of Samara. During the resharc
about 50 shell and core dumps were recorded an..
analysed.

Morphological structure shows the diversity of the
studied dumps: dumps only with household waste
constitute 57%, building wastes — 8% and 35% of
shell and core dumps are of the mixed type.

Construction dumps are formed, as a rule, nearb
or directly to the construction site. Shell and ecor
dumps with household waste are often located near
private sector or in the yards of multi-storied bes, —
where there are no equipped platforms in the yard: ™ \ \ \
for accumulating household waste or the schedule o 0N XN 4 N 0w
export of waste by the municipa' Companies_ Fig. 3. Research results of soil pO”UtiOI’] witrpper

Shell and core dumps of the mixed type are of

special interest. Their formation usually beginshwi Research results of pollution of the soil by one of
lack of the built-up platform for building waste substances — cadmium are reflected in Fig. 2. The

collection and its untimely export from the Vertical axis shows amount of pollutant in mg/kg, a
construction site territory. Then, eventually, horizontal axis — depth of penetration of substance
construction waste begins "to mix" with the into soil. Apparently, the maximum quantity of

household waste made by inhabitants of adjacenPollutant was revealed on the soil surface.
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Fig. 2. Research results of soil pollution witldicaum
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residential buildings [4-6]. Fig. 3 presents the results of copper penetration o
into soil. It should be noted that for this substathe
Territory Pollution maximum sizes correspond to 10-15 cm depth.

Emergence of shell and core dumps leads to ©One of the most dangerous pollutants is lead, by
littering of the urban area, loss of appeal of dstice results of researches,_concentrates ata depth-201
sites, change of esthetic perception. Besides,ewastc™, at the same time the maximum depth of
leads to various ongoing processes. For examplePenetration of lead into soil is 35-40 cm.
such household waste as food can undergo the The_analy5|s o_f o_ther studied pollutants has_sh_own
process of oxidation and filtrate formation. The @pproximately —similar changes of quantitative
filtrate, concentrated on the surfaces of the soil,characteristics with increase of depth of penetrati
pollutes it, getting to the top layers. The filgas also  into soil.

a source of an unpleasant smell near a dump and at

the adjacent territory. Ill. RESULTSAND DISCUSSION
Research has shown that the greatest pollution is
Research concentrated on the top layer of earth which ddesn’

Research of process of penetration of pollutants€Xceed, as a rule, 40-45 cm. The amount of the
has been conducted in order to define the area ofoncentrated pollutants depends not only on
influence of a shell and core dump on the soil.component structure of waste of a shell and core
Research was conducted on twelve substances. Tes#imp, but also on duration of a dump existence.

and quantitative characteristics were determined byemergence and development of shell and core dumps
the chosen substances. on the territory of the city, the stage-by-stageesoe

of liquidation of the most shell and core dump .(fig
4), and also the polluted soil [7] has been dewedop
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dump within the established barrier is recommended
for prevention of further pollution distribution.

After liquidation of a dump and polluted soil,
improvement of the territory (fig. 5) is made: ifil
of formed cut by uncontaminated soil, and also, if
necessary, arrangement of the stationary constant
platform for household waste [8].

5

4

Fig. 5. Method of dump liquidation with further movement
1 — dump, 2 — contaminated soil area, 3 — approaatiways,
4 — temporary special lands, 5 — temporary containfer
Fig. 4. The method of shell and core dump liquafat household waste, 6 — stationary asphalted area, sfationary

1 - dump, 2 — dump territory, 3 — motor driveway,— containers for household waste
protection barrier, 5 — the barrier's door open

Also, it is possible to make implantation of green

As the origin of a dump is not always defined andyqeg to provide parking facilities, children quosts
depth of filtrate penetration is not calculated,isit ground in order to improve the territory.

necessary to conduct a territory research prior to
dump liquidation. The natural research of the aafjac IV. CONCLUSION

terr_itqu, and also chemi<_:a| .analysis of _soil for Timely export of waste, prevention of its long
definition of extent of pollution is conducted inder storage at construction sites or at the domestic

to start dump liquidation. In case of a possiblghhi  (arritories is necessary for prevention of origifi o
bedding of ground waters, it is also necessanatyC  ghe|| and core dumps of construction wastes after
out chemical research of waters. dismantling of buildings and constructions, ancals

It is rational to install a protective barrier t0 ixed and household waste. The organization of
prevent further penetration of pollutants. The iearr platforms for building wastes storage within the
needs to be established both under, and over thgynsiryction site territory combined with nature

Earth's surface. In soil — for restriction of disttion  rotection actions for minimization of negative
of pollution in soil, and also penetration of paifttn  jmpact of waste on the environment is also
into adjacent massifs. For this purpose the barsier .o.ommended.

arranged deep into to a confining bed. The barrier |; g necessary to liquidate already formed and

over the Earth's surface prevents pollutants’ feins  gyisting dumps and carry out events for improvement

on the soil surface as a result of rain or aniritls of the cluttered-up territories, using the desatibe
After installation of a barrier it is necessary t0 method in this paper.

start liquidation of the dump. Waste is loaded on @ Tne method of shell and core dump liquidation
specialized transport and taken out to the test?®@  \j|| allow making the territory of the city more
for further utilization. _ . comfortable and attractive for living. Such apptoac
During the full removal of a waste layer, it iS of ghell and core dumps liquidation of household
necessary to carry out removal of the polluted asil a5t will provide the slightest polluting impaat o
well. Power of the liquidated layer is determingd b ¢ adjacent territory. Application of the methad i

results of the research conducted earlier. possible not only in megalopolises and large cities
Besides cleaning of a surface of soil there happens, ;t aiso in other populated areas.

its ‘baring’. The pollutants concentrated on a aoef
especially after rainy weather, have an opportututy
extend deeply. Installation of a tent that covers a
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