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Abstract. Human activities are inevitably associated with generation of waste. The more urbanized socGethé
larger the volumes of waste generated, and morelgrs are associated with their management. Theodithis
article is to analyze Jarulgai landfill leachate generated content and dynaricthe factors causing this problem.
This article analyzes Jerubgii landfill leachate resulting from the dynamidstite exchange of meteorological con-
ditions and therefore increasing the amount of evakhis study was carried out from 05/15/2008 #812008. The
reference periods covers all seasons and are egpagive of Sightseeing meteorological conditiorige study found
that during the year the amount of leachate frotandfill was ~ 6500 rper day. The landfill is covered by ap-
proximately 1050 tons of waste per weak. When tre@age air temperature is about - 10 °C, the leacteaycled
content ranges from 40 to 14G.mt the average temperature of 0 °C the leachateked content ranges from 250—
270 nt of leachate. In summer, the total amount of pitatipn was 52 %, and the amount of leachateensettp to
only 23% of the total filtrate. It was concludedttiwhen the amount of waste in landfill increashs, amount of
leachate discharged also increases at r = 0.641.

Keywords: landfill leachate, water pollution, meteorologicahditions.

1. Introduction surface water and groundwater. Groundwater cotlecte
near the landfill usually is toxic (Barber and Mati984)
Human activities are inevitably associated with theand may pose serious risks to ecosystems and human
generation of waste (Frank 2002). The more urbdrize  health. The exposure to the environment and bicag m

society is, the larger the volumes of waste geadrétvil-  occur in different ways, such as uncontrolled doerf
liams 2005), and more problems are associatedthétin  rainfall run off and infiltration.
management (Wiliams 2005). Landfilling is currendy The aim of this article is to analyze Jarubaiand-

primary method for solid waste disposal (Cureto®1)9 fill leachate generated content and dynamics offéce
The proximity of many of these landfills to metrdifgm  tors causing this problem.
water supplies, the frequency of landfill leachedatami-
nation of groundwater sources, and the knowledge th2. M ethodology
leachate from landfills may be an important souofe
ground water pollution and urgent environmentabjgm The leachate sampling was performed in a landfill
— all these factors have created a need for futtheer- leachate storage reservoir of municipal solid wstdfill
standing of the fate and persistence of the conetganic  in Plunges district. The landfill is 0.8 kilometersay from
pollutants in the landfill leachate (Amokrane andnt@l Plunge-Medingenai road. This landfill is the oniyeoleft
1997; Tatskt al. 2002). in the Telsiai district. It serves Plunge, Rieta\azeikiai,
Leachate from municipal landfills contains a comple Telsiai regions. Currently, there are six sectiéms the
variety of organic and inorganic compounds (Betigdl.  waste to be accumulated Fig. 1. The waste, whewniies
1999). Composition of leachate depends on the &tfgeo at the landfill, is accumulated in sections. Whiaa tvaste
landfill, the degree of solid waste stabilizatisnlid waste is decomposing, the leachate forms which are gadhey
characteristics and composition of waste, sizehefhill,  the leachate-drain systerosllected underneath the pile of
the moisture and degree of rainwater infiltratimmpera- waste. The leachate gathered later gets into thegs
ture and landfil geometry (Barber and Maris 1984).reservoir. From here it often is pumped up intol&aEhate
Leachate can be a major source of contaminatiosoihf cleaning equipment.
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vacuum through a re-filtering system, which corssist
sand and special cassette filters.

The reverse osmosis principle applies in all of lea
chate’s processing equipment stages. If half cdngc
membrane, which allows through only a certain piasi-
cles, divides two sodium solutions or contaminditpads,
the concentration then equalizes. In the reverseosis
modules the process takes part when the filtrateesio
through the membrane’s surface. Unclean leachateis
centration is slowly increases when the water thrsugh
the module. The waste is filtered through andfisblehind
the membrane. So called “concentrate” is taken De
strained clean water flows into the water reservoir

The ascertainment of the amount of cleaned fil-
trate. There is a mounted meter put in order to observe
this process.

Waste excess formation and the calculation of the
trash brought into the landfill. The scales are used in
order to determine the amount of waste broughData
alteration of meteorological changes at the Jeoidnai
e landfill was determined according to the TelSiastdct
poinds meteorological center’s observation journal.

LARERLL UL

3. Resultsand their discussion

Fig 1. The place of experiment

The analysis of the dynamics of the environmental
(t)emperature’s dataWhen establishing the effect of the
meteorological conditions to the leachate, it isagsary
to study their dynamics during that period. Theadist
received from the meteorological stations’ database
average weather temperature dynamics was fixated/ev
Monday and Thursday at 7 o’clock in the morningeTh
final results can be seen below (Fig. 3).

The cleaning of the leachate happens in reverse
the osmosis after which forms the condensate andrwa
The condensate formed is returned back to the tadpeo
pile of waste, and the already clear leachate i&ter, is
let out to the bio storage reservoirs, from whiatet gets
into the nearby canal Fig. 2. Throughout the yé&afno0
m?’leachate is formed at the Jeruiaii landfill.
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Fig 2. Filtrate cleaning chart of the Jerudiai landfill

Fig 3. The dynamics of the cleaned filtrate and the awerag
air temperature

.. i« This data is compared within itself. During warm pe
The leachate from the leachate storage reservoir is )
served in the ring whirl in which when a certaincamt "0 from 2008 May 15 until 2008 September 15 when

of HCl is added, the filtrate reaches the necesghr§.5. the temperature is .10 °C_at 7 o'clock [n the mogrine
The leachate is mixed and circulated by the vacuims cleaned leachate dimension is fluctuating fromalQ40

3
leachate storage reservoimtil it reaches the necessary”l" erln thﬁ teg]pe_rature.decreaseé, t_he Iey ?:HOf the
ph level. From the ring whirthe leachate is sent by the cleaned leachate begins to increase. During wintem
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the temperatures are below 0 °C, 250-27®fieachate
transpires through the pile of waste. From thipbrérig.
4) is seen that cooler weather affects the incraaske
amount of leachate.
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Fig 4. The dependency between average air temperature
and the amount of leachate

As seen from the Fig. 4, there has been lirdzar
pendency between the average air temperature thootig
the air and the extracted leachate. Correlatioffficant
is r=0,784. It shows that air temperature stroraffects
the amount of extracted filtrate.

Influence of precipitation for the formation of the

filtrate. In the landfill, the leachate forms when the pre-

cipitation and water from the melting snow filtrate
through the waste. Leachate is one of the mainremvi
mental problems associated with the clearing oflahd-
fill because it has toxins such as organic materiz¢avy
metals and mineral oils which could harm water iqyal

both underground and on the surface (Amokrante 1997

According to the schedule of the amount of preatjon,
the changeable dynamics of precipitation is beirgdf
During warm periods most precipitation falls betwekee

months of June and July-80-93 mm, and least-only 38

mm in May. In October there can also be seen dfear

crease in precipitation- 81 mm. When analyzing data

from 2008 (Fig 5.), it can be seen that most pittipn
fell during the months of June and July. When oliagr
the dynamic of amount of leachate. It is seen duain

midity is lower and less leachate is formed in [Hradfill.
The relative air humidity minimums were registefedr
times during the research period that is May 38y
24-30 and August 24-31. The relative air humidigys
high at the end of fall and all winter long becabsenid-
ity does not evaporate as quickly during lower terap
tures. If we would analyze the amount of materdits
solved in the leachate during that time, we woeld that

it increased during the chosen period. From thisowdd
make a presumption that if air's relative humidity
lower, the amount of materials dissolved in theclese,
which ends up in the mechanisms of the reverse sismo
is higher. During the period when the relative laimid-
ity is lowest, and when the amount of materialsalised
in it is higher, more concentrate is formed at tihee of
leachate’s cleaning. The leachate is sent to teanahg
installation at the same diversion rafe3200l/h. Because
the system cleans itself automatically each 120thwe,
work of the installation can be kept steady. Therelase
of the amount of runoff water is observed at thd eh
July. This decrease of the cleaned leachate wds- inf
enced by the existing high temperatures and lowlle¥
precipitation. The amount of the runoff water rezgh
100-200 m during the months of July-August. Constant
increase from 200-450 hper week is seen in autumn
months, when the temperature decreases and thiwveela
humidity is higher.
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Fig 5. Dynamics of the amount of precipitation and leézha

A slight dependency was determined when analyz-
ing the influence of air humidity to the contamioat of

the research period the amount of leachate deaeaséltrate (Fig 6.). Correlation coefficient is r=0'8. How-

Heat extracts in the pile of waste during the psscef
disintegration. There is around 60 °C temperaturae3
ters deep underground independently from the seakon
the year. It allows us to come up to a concluskat pre-
cipitation in the summer evaporates and thereftie t
amounts of leachate are lower. In the fall therbigher

ever, not a strong dependency was determined betwee
air humidity and the amount of filtrate.

The analysis of leachate cleaning measuring in-
strument’s data.The landfill serves TelSiai county citi-
zens and factories which have decreased their ptiodu
levels. Such dynamics of the amount of waste imites

amount of leachate extracted. That means that emallthe amount of particles dissolved in the leachatehvis

amounts of precipitation is evaporated. The masthate
is extracted in winter, when the amount of preeiin is
lower. This data (Fig. 5.) differs from the averageount
of precipitation in Lithuania. They are registeréd
Plunge district where climate is more humid.

The relative air humidity is directly dependentrfro
the amount of precipitation. During warm periodsni
2008 May 15 to 2008 September 15, the relativehair

registered by the distinct electrical measuringrumsent.
Leachate’s conductivitys not steady (Fig 7.) when

at the leachate cleaning installation building. Blea-
ments were started in the middle of May and at tilnae

the measuring instrument showed around 630 S/cm.
Much higher meanings are registered during the seimm
months. The biggest registered meaning is Julye2&n
1008 S/cm. Such a high increase in the amount di-pa
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cles may have been caused by the constant higretemp perature the leachate got into our previously dised

tures and low level of precipitation. During theisting
high temperatures, the reactions in the pile oftevée-
come more active.
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leachate cleaning installations in which the amoomht
dissolved particles was higher. So when observiRg a
ready cleaned leachate we can see that the coratomn
level is increasing, and the biggest meaning ifcadton
July 27, and that is 160 S/cm. The leachate’s aeera
conductivity in summertime is registered at arodid®-
140 S/cm. The amount of dissolved materials deegeas
only when the fall comes. We also registered that
throughout almost all fall the changes stay ill,70-90
S/lcm. The only increase is registered in the midifle
October. The already cleaned leachate data schedule
seems to follow the schedule of the cleaning ofhete.
From this we can conclude that there is a direpedd-
ency between both data. When analyzing the diffaxen
of the cleaned and not cleaned leachate’s condiycttv
was determined that when there is a higher amofint o
dissolved materials in the leachate, the clearechkge is
also cleaned more effectively. Such effect couldeha
been influenced by the changes in temperature. When
there is a higher level of contamination of leaehathich

is affected by the higher temperatures, the efiicyeof

Fig 6. The dependency between air humidity and thethe filtration increases. When processing the dttsti-

amount of filtrate extracted
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Fig 7. The dynamics of the leachate conductiigfore
and after cleaning

cally, we determined that the average meaning ef th
conductivity in the leachate before cleaning is &ém,
standard error -154, after the cleaning the averagen-
ing-112 S/cm, standard error-19,5.

The analysis of the amount of waste deliverddhe
amount of waste in the landfill is always changiSgch
instability is affected by the inconsistent usecohsump-
tion. This also depends on the season of the yedr a
State holidays. As seen in the fig 8, the amounvadte
brought in constantly increases. Currently, aro@080
tons of waste per week gets into the landfill. Bghows
until July the amount of waste brought in was fr8&®-
950 tons per week. From July 1, 2008 Jerubaicraiflt
became the only household waste type of landfilikivay
in Telsiai district. An increase from 950 to1056 tvaste
per week has already been noticed. At the end oEde
ber the amount of waste is registered at the isered
1130 t. This was due to Christmas period when tre ¢
sumption increases. Comparing the dynamics of the
amount of waste brought in to the landfill with tHg-

When further observing changes it was determine@amics of the formed filtrate, it was determinedttthere
that when the summer season ends and temperatuigs tendency for increase.

drop, the amount of dissolved particles decredsethe
beginning of the fall the amount of dissolved paes in

Waste brought in to the landfill often times is al-
ready rotten and its disintegration has alreadyubeg

the leachate is from 500-650 S/cm. Such numbess staherefore, when the waste gets into the pile ofetkiet-

throughout almost all fall. The changes in them raoe
ticed at the end of fall when air temperature droplow
0°C. During that period the amount of dissolvedariats

ing waste, the extraction of leachate intensiffter the
analysis of the statistical data, it can be seemfFig 9
that when the amount of waste brought in to thelfiin

is lower than 400 S/cm. During steady temperature o increases, the amount of leachate formed in thefilan

received meanings also slightly fluctuate. Whericimog

also increases. These increases are dependentofiem

even the smallest change in temperature, the leaéha another.

also seen as changing.

The data has been amended during the existing reli-

When analyzing cleaned leachate’s conductivity weability level p=0.0001, also 34 measuring data @seesm-

can see (Fig. 7.) that the received results are atg
steady. In May it is around 90-100 S/cm and staysugh
until the summer. From the earlier discussed graph
already know that in summer during the increaseim-

ined, and it was determined that the standard dyesr
tween measurements of the amount of filtrate is.3,38
and between dynamics of the amount of waste branght
is 69.2.
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Fig 9. The polinomic dependency between the waste

brought into the landfill and the leachate extrddtem it

When analyzing the increase in the amount of waste

and the dynamics of the leachate extracted, it dedsr-
mined that this data is dependent from one anofftes.
dependency was determined during the existing lefel
reliability p=0.0001. The average of 294 af leachate is
extracted and 982 t of waste is brought into thedlfidl
during the week. The average strength correlatoder
termined between them, and that is r=0,641. livalos
to form a conclusion that when the amount of waste
creases, the amount of filtrate also increases.

4, Conclusions

1. Meteorological conditions affect the dynamicstlodé
leachate in landfills. During the day’s higher aage

temperatures the amount of leachate decreases, a@&ti

during lower temperatures-increases.

Durithgwer

relative air humidity less leachate is formed, aviten
the humidity increases, the amount of leachate in-
creases. When the average air temperature dropw bel
10 °C, the amount of leachate increases. A stramg ¢
related dependency has been determined between air
temperature and the amount of leachate extracted.

2. During research most levels of precipitationenbeen
registered in the months of June-July, but there ma
increase in the amount of leachate. Precipitatiomf
the summer evaporates from the pile of waste aed do
not get into the system of leachate gathering.

3. When the relative air humidity decreases, higher
amounts of dissolved materials are registered, ithat
the concentration of leachate pollution increases b
cause less leachate is formed.

4. The amount of leachate depends on the amount of
waste brought in to the landfill. When the amouft o
waste increases, the amount of leachate propolifrona
increases as well. The dependency has been deggtmin
between the increase in the amount of waste ipilee
and the extracted leachate. Regression coeffident
r=0.41. It shows that when we pour waste into pites
will need to take care of the large amounts of iede
that forms.

5. The filtrate is cleaned better when filtratetmductiv-
ity is bigger and when the average air temperatares
higher.
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