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Abstract

Municipal waste landfills are sources of groundwater and soil pollution due to the production of leachate and
its movement through refuse. The aim of this study was the determination of soil pollution in the
downstream area of the landfill, in relation to changes in soil chemical characteristics and heavy metals
concentrations. The landfill was located in the southwest of Babol, North of Iran. Soil samples were taken at
three depths (0-30, 30-60, 60-90 cm) from different locations; upstream (control), around and downstream of
the landfill, also in two seasons of the year (dry season and wet season). Samples were analyzed by atomic
absorption spectrophotometery for Cd, Ni, Pb, Fe and Mn concentrations. Although in the soil vadose zone,
heavy metals were found to be in their typical and normal ranges and within the background concentrations,
by comparison their concentrations were higher in wet season. Variation in the concentration with depth
suggests movement of the heavy metals either from the leachate or from naturally present sources of
minerals in the soil.
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Introduction

Modern civilization is completely dependent on a large range of metals for all aspect of daily life. There is a
long history association between metals and human development. Heavy metal pollution not only affects the
production and quality of crops, but also influences the quality of the atmosphere and water bodies, and
threatens the health and life of animals and human being (3). Almost any material will produce leachate if
water is allowed to percolate trough it. The quality of leachate is determined primarily by the composition
and solubility of the waste constituents. If waste is changing in composition, for example due to weathering
or biodegradation, then leachate quality will change with time. This is particularly the case in municipal
waste landfills containing municipal waste (5). The main routes of human exposure to soil metals are
ingestion, inhalation and skin contact. Since soil is the major sink for airbone metals, the measurement of
their levels in this media is useful to establish trends in abundance and their consequences because of natural
and anthropogenic changes (4). This study was conducted to analyze soil in a municipal waste landfill and its
downstream area at Babol, the north of Iran. We collected soil samples in two different seasons of the
year(dry season and wet season) to compare the heavy metal concentrations and potential for presentation
future pollution.

Methods and materials

Site description

The landfill and compost company of Babol, lying 40 km southwestern of city center of Babol, Iran on
latitudes 65 21 63" and longitude 40" 19' 59". Covering an area of 30 ha. This waste facility started operation
in 1999 and the compost factory started to produce of compost fertilizer in 2004(received 220 ton/per day for
both the landfill and compost factory). Elevation of this area is approximately 650-800m and is located in
forestry part. It is 5 km far from the nearest residential area of the village of Hally Khal. Leachate produced
from the landfill in east and west directions enters to forest although north direction is directly in contact to
ground water. Major agricultural crops in downstream of this area are rice and citrus which use river drills
and low depth wells. The source of drinking water in official, commercial and residential parts of
downstream substantially is low depth wells. The climate of the area and is characterized by uniform
temperature and high rainfall with mean maximum annual temperature varying 14-16 'C and mean annual
rainfall varying 1000-1100 mm.
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Sample analysis

The soil samples were taken from 5 points in downstream area based on land use : paddy and forest , the soil
samples were taken down stream and also one soil sample was taken in landfill(pollution source) and
another upstream as a control and the samples were taken from three depth (0-30, 30-60, 60-90) . After
preparation of soil samples and extracting by DTPA extractor, leachate was analyzed by (Cd, Ni, Pb, Fe and
Mn) using a Perkin- Elmer 403 furnace spectrometer (atomic absorbtion spectrometer analysis) . the
calibration of the spectrometer for each metal was performed according to its wavelength and standard
solution. For Ni, Pb three standard solutions(1 and 2 ppm and Sppm) was prepared, for Cd four
solutions(0.1 and 0.5 ppm and 1 and 2 ppm),for Mn and Fe four solutions(1 and 2 ppm and 5 and 7
ppm).The spectrometer re-calibrated after each group of 10 successive measurement. The initial solution of
samples was 1:2 while samples for Fe and Mn were diluted to 1:11 , in order to fit within the linear region of
all the calibration curve . water samples also were analyze in the same way as soils.

Table 1: soil samples

Soil sample Land use
P1 Forest
P2 Forest
P3 Paddy
P4 Paddy
P5 Paddy
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Figure 1. location of landfill, soil samples and control.

Result and discussion

Fe and Mn concentrations in two sampling times indicated an increase of these metals in 0-30 and 30-60 cm
depths in all soil samples. the amount of increase for Fe in 0-30cm was higher than 30-60cm but Mn
concentration was also noticeable in 30-60cm depth. The Pb concentrations showed a slight fluctuation in
surface depth between two sampling times of except in P4, and these fluctuations were more in 30-60 cm
depth. the outcome in all sampling points as compared to landfill and control pointed out that the landfill
existence accumulated Ni and Fe in surface depth and the their amount decreased compared to control ; this
decrease is also includes the down stream samples. Difference between control and the landfill samples in
30-60 cm depth generally decreased, although there was an increase of concentration in some samples in wet
season. The main factor of the variation in the metal concentrations is due to the kind of solid organic
compounds in the landfill and their ability for stabilization of metal elements. The amount of rainfall is
believed to be the controlling factor in movement of elements through depth specially for Fe and Mn.
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Table2. Changes in Heavy metal concentrations in soil samples between wet and dry season

Depth(cm)  Soil samples AcMn AcFe c¢Pb A  ¢CdA AcNi

P1 30 18 -0.09 -0.006 0.92
P2 80 25 0.04 0.044  0.12
P3 30 19 -0.044 0.024  0.04
P4 26 15 0.942 0.082 223
0-30 P5 35 7 0.052 0.188 1.6
landfill 20 -6 -0.04 0.026  0.21
check 19 44 0.288 -0.024  -0.67
P1 19 15 -0.7 0.004 096
P2 49 -13 0.24 -0.02 239
P3 21 3 0.52 -0.01 -0.11
P4 13 -15 0.31 0.06 1.3
30-60 P5 31 5 -1.09 0.27 1.3
landfill -5 -6 -0.6 0.04 0.66
check 26 -68 0.27 0.01 -0.07
P1 55 2 -1.31 -0.13 0.13
P2 56 -22 -0.91 0.02 1.87
P3 13 -8 0.05 -0.01 -0.05
P4 28 -2 -0.04 0.01 1.13
60-90 P5 37 -35 -0.42 0.3 0.26
landfill 10 -17 0.64 0 0.47
check 27 22 -0.57 0.03 0.88

Ac= the difference between wet and dry samples for each element

Conclusion

Differences between samples specially in Fe, Mn and Ni and the comparison of samples in two land uses
indicated that land use has effected the heavy metal concentrations in 0-30, 30-60 cm depth; this differences
in forest were higher than paddy and showed a reverse trend in case of Pb and Cd. A more precise
investigation of the results will be possible with more sample analysis. The values obtained for heavy metal
concentrations of soil in this experiment do not exceed the limits for soil quality standards normally stated in
the literature , however ,the DTPA method of Analysis may not be a suitable estimate for this purpose.

Refrences

1) A kasassi et al (2008) Soil contamination by heavy metals: Measurements from a closed unlined landfill.
Bioresource technology.

2) Abdelatif MA,Wan Norazmin S (2001) Evaluation of groundwater and soil pollution in a landfill area
using electrical resistivity imaging survey. environmental management v28.

3) Kumar GP ( 2008) Growth of Jatropha curcas on heavy metal contaminated soil amended with industrial
wastes and Azotobacter — a greenhouse study. Bioresource Technology 99, 2078-2082.

4) Nadal M, Schuhmacher M, Domingo JL (2004) Metal pollution of soils and vegetation in an area with
petrochemical industry. Science of the Total Environment 321, 59—69.

5) Scotish Environment Protection Agency (SEPA) (2003) Guidance on Monitoring of Landfill Leachate,
Groundwater, and Surface Water V2.

6) Suman M, Ravindra K, Dahiya RP, Chandra A (2006) Leachate characterization and assessment of
groundwater pollution near municipal solid waste landfill site. Environmental monitoring and assessment
118, 435-456.

©2010 19™ World Congress of Soil Science, Soil Solutions for a Changing World 227
1 -6 August 2010, Brisbane, Australia. Published on DVD.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


