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Determination of Solid Waste Components and Characteristics in
Landfills of Astaneh Ashrafieh City, and Soil Qualitative and Biological
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Abstract

The maintenance and storage of municipal solid waste in un-engineered and unsanitary landfills pose
significant risks to soil performance, health, and quality. Unfortunately, there are open, unhygienic,
and man-made landfills near cities and forest areas in the northern cities of Iran. This study aimed to
investigate the soil quality (at depths of 0—30 cm and 30—60 cm) of the landfill in Astaneh Ashrafiyeh
city and to determine the waste components of this landfill. The results showed that the pH of the
soil downstream of the Azadsara drainage area was high, classifying it as highly alkaline soil. The
impact of waste disposal on soil electrical conductivity was observed at all landfills and, in some
cases, downstream (3.16 dS/m at a depth of 0—30 cm), which is unsuitable for growing sensitive
crops. Total sodium and potassium concentrations were also higher than those at the upstream control
at most discharge locations, and this effect was observed up to 50 and 100 meters downstream in
some cases. It was also found that the largest component of urban and rural waste consists of
perishable materials (61.57-69.51 percent), followed by agricultural and garden waste, rubber,
plastic, and cardboard. Furthermore, comparison of the amounts of these components in summer and
fall showed that their proportion in total waste was higher in summer. This is likely due to the tourist
nature of the area and the increased use of disposable containers and cans by tourists and residents.
In addition, the empirical formula of the city's solid waste was determined as CssHs7015N,S, and its
calorific value was calculated as 20,012.42 kJ/kg, indicating that the waste can be used as a fuel
source in waste-to-energy conversion processes such as incineration or gasification, provided that
proper preprocessing and necessary controls to reduce pollutants are implemented.

Keywords: Electrical Conductivity, Municipal Solid Waste Components, Soil Quality, Soil
pollution, Unengineered Landfill.
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Table 2. IMVIC Test patterns for Escherichia coli and Enterobacter-Klebsiella group bacteria

Test Indole Methyl red Voges-Proskauer Citrate
Escherichia coli + - -
Enterobacter-Klebsiella - + +
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Table 3. Solid waste components of Astaneh Ashrafiyeh city in the villages of Nazok Sara, Amirkiaser and
Kisom in the two seasons of summer and autumn

Wood and
Sample Season  Plastic ggfgég:r% Metal Glass Perishable Fabric Rubber ':‘r?é'%u;gganl Moisture Ash
Waste
Amirkiasar Autumn  7.78 7.22 094 1.32 62.46 1.74 8.91 10.22 75 17
Amirkiasar Summer  8.23 7.03 098 1.69 62.75 1.52 9.12 8.61 67 18
Kisom Autumn  8.37 7.12 095 112 61.57 3.50 7.41 9.96 74 12
Kisom Summer  8.57 7.98 1.03 1.38 64.92 2.71 7.33 6.08 78 16
Kashal Autumn  8.60 7.30 051 1.04 66.22 3.10 6.23 7.00 74 11
Kashal Summer  9.35 7.14 1.20 121 69.51 3.12 4.85 3.62 68 9
Nazoksara Autumn  7.79 6.86 085 1.35 63.59 2.10 7.45 10.01 75 14
Nazoksara Summer 8.07 6.93 0.93 1.40 64.31 2.35 8.32 7.87 79 14

Sadeghi Poor) l,Ses 5 Sloes 5 Solo 5 (@l., 2014
slo=e 0 pH &l pae a5 (Sheijany et al., 2021
Chillas ingy 05,5 315 1) ase SIS 5 lgl s alliy 89
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sanlie pac (Islam et al., 2024) ol oogs jlo sxe
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Table 4. Average values of pH, EC and elements at two different depths (0-30 cm and 30-60 cm)

Depth/ Mg Ca K Na EC pH
Parameters (%) (%) (mg LY (mg LY

0-30 cm 0.85 3.97 4791 57.45 0.755 8.3
30-60 cm 0.83 4.05 35.41 56.16 0.735 8.2

(Borhannuddin Bhuyan et al., 2019; Hazelton (s ydiges bl (g yo s6lw +=¥+) S EC g pH auglic -0 Jgus

& Murphy, 2007)

Table 5. Comparison of soil pH and EC (0-30 cm) of sampling points (Borhannuddin Bhuyan et al., 2019; Hazelton &

Murphy, 2007)

Locations/ Parameters pH Soil pH class EC Soil EC class
(dS m?)
Kisom disposal site 7.85 Slightly alkaline 0.65 Salinity effects are negligible
Downstream of Kisom (50a) 7.84 Slightly alkaline 0.63 Salinity effects are negligible
Downstream of Kisom (50b) 7.80 Slightly alkaline 0.65 Salinity effects are negligible
Upstream of Kisom (-50) 7.75 Slightly alkaline 0.59 Salinity effects are negligible
Average 7.72 Slightly alkaline 0.63 Salinity effects are negligible
Kashal Azadsara disposal site 8.37  Moderately alkaline 0.7 Salinity effects are negligible
Downstream of Kashal Azadsara (50a) 8.75 Strongly alkaline 0.26 Salinity effects are negligible
Downstream of Kashal Azadsara (100a) 8.54 Strongly alkaline 0.75 Salinity effects are negligible
Downstream of Kashal Azadsara (200a) 8.42  Moderately alkaline 0.72 Salinity effects are negligible
Downstream of Kashal Azadsara (50b) 8.60 Strongly alkaline 0.55 Salinity effects are negligible
Downstream of Kashal Azadsara (100b) 8.58 Strongly alkaline 0.66 Salinity effects are negligible
Downstream of Kashal Azadsara (200b) 8.51 Strongly alkaline 0.89 Salinity effects are negligible
Upstream of Kashal Azadsara (-50) 8.75 Strongly alkaline 0.47 Salinity effects are negligible
Average 8.54 Strongly alkaline 0.62 Salinity effects are negligible
Nazoksara disposal site 7.85 Slightly alkaline 0.65 Salinity effects are negligible
Downstream of Nazoksara (50a) 7.84 Slightly alkaline 0.68 Salinity effects are negligible
Downstream of Nazoksara (50b) 7.80 Slightly alkaline 0.59 Salinity effects are negligible
Upstream of Nazoksara (-50) 7.75 Slightly alkaline 0.54 Salinity effects are negligible
Average 7.86 Slightly alkaline 0.61 Salinity effects are negligible
Amirkiasar disposal site 7.83 Slightly alkaline 1.87 Salinity effects are negligible
Downstream of Amirkiasar (50a) 7.81 Slightly alkaline 3.16 Yields of very sensitive crops
may be restricted
Downstream of Amirkiasar (100a) 7.80 Slightly alkaline 2.87 Yields of very sensitive crops
may be restricted

Downstream of Amirkiasar (50b) 7.69 Slightly alkaline 0.49 Salinity effects are negligible
Downstream of Amirkiasar (100b) 7.67 Slightly alkaline 0.61 Salinity effects are negligible
Upstream of Amirkiasar (-50) 7.66 Slightly alkaline 0.6 Salinity effects are negligible
Upstream of Amirkiasar (-100) 7.61 Slightly alkaline 0.56 Salinity effects are negligible
Average 7.72 Slightly alkaline 1.45 Salinity effects are negligible

395 5 Jolmo el Slge IS (pizren 5 Loyl g boyssls
Colas asllas b (Yeilagi et al., 2021) el 4l
Sl ol olas aia ol dlb 8 e S SG Sl
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L3l a8 allyg (80 oo (5o ptigad bl ) oely 5
Syge o 93y 50 whlowy &3S Jome o oS s lis
bl g cawsVb aals oK) 5l Olls ol jlade )y

ya

Sadeghi Poor) .,Kes o Sleds j Solo pizen
&9y p & (lasdlas L (Sheijany et al, 2021
45,8 5,15 axils (gl 08 U S Sliogas
Al o8 oo CewdVU o (oSl colas e . Kile
OB 5 (B 09 fiien Cews 3l 5l sl sre ok
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O3S il cony (owd VFO-YIA o YIF-B/AA o3g05e ;o
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Table 6. Comparison of soil pH and EC (30-60 cm) of sampling points (Borhannuddin Bhuyan et al., 2019;

Hazelton & Murphy, 2007)

Locations/ Parameters pH Soil pH class EC Soil EC class
(dS m?)

Kisom disposal site 8 Moderately alkaline 0.65 Salinity effects are negligible
Downstream of Kisom (50a) 7.87 Slightly alkaline 0.60 Salinity effects are negligible
Downstream of Kisom (50b) 7.71 Slightly alkaline 0.64 Salinity effects are negligible
Upstream of Kisom (-50) 7.77 Slightly alkaline 0.56 Salinity effects are negligible
Average 7.78 Slightly alkaline 0.61 Salinity effects are negligible
Kashal Azadsara disposal site 8.18 Moderately alkaline 0.67 Salinity effects are negligible
Downstream of Kashal Azadsara (50a) 8.25 Moderately alkaline 0.27 Salinity effects are negligible
Downstream of Kashal Azadsara (100a) 8.54 Strongly alkaline 0.41 Salinity effects are negligible
Downstream of Kashal Azadsara (200a) 8.46 Moderately alkaline 0.61 Salinity effects are negligible
Downstream of Kashal Azadsara (50b)  8.65 Strongly alkaline 0.42 Salinity effects are negligible
Downstream of Kashal Azadsara 8.4 Moderately alkaline 0.89 Salinity effects are negligible
(100b)
Downstream of Kashal Azadsara 8.50 Strongly alkaline 0.69 Salinity effects are negligible
(200b)
Upstream of Kashal Azadsara (-50) 8.68 Strongly alkaline 0.43 Salinity effects are negligible
Average 8.46 Moderately alkaline 0.54 Salinity effects are negligible
Nazoksara disposal site 7.6 Slightly alkaline 0.72 Salinity effects are negligible
Downstream of Nazoksara (50a) 7.83 Slightly alkaline 0.72 Salinity effects are negligible
Downstream of Nazoksara (50b) 7.85 Slightly alkaline 0.65 Salinity effects are negligible
Upstream of Nazoksara (-50) 7.86 Slightly alkaline 0.63 Salinity effects are negligible
Average 7.79 Slightly alkaline 0.68 Salinity effects are negligible
Amirkiasar disposal site 7.68 Slightly alkaline 247 Yields of very sensitive crops

may be restricted
Downstream of Amirkiasar (50a) 7.83 Slightly alkaline 247 Yields of very sensitive crops

may be restricted
Downstream of Amirkiasar (100a) 7.91 Moderately alkaline 2.24 Yields of very sensitive crops

may be restricted
Downstream of Amirkiasar (50b) 7.63 Slightly alkaline 0.51 Salinity effects are negligible
Downstream of Amirkiasar (100b) 7.66 Slightly alkaline 0.47 Salinity effects are negligible
Upstream of Amirkiasar (-50) 7.79 Slightly alkaline 0.56 Salinity effects are negligible
Upstream of Amirkiasar (-100) 7.78 Slightly alkaline 0.53 Salinity effects are negligible
Average 7.75 Slightly alkaline 1.32 Salinity effects are negligible
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Figure 2. The Concentration of sodium and potassium in soil solution at sampling points of landfill solutions:

a. Kashal Azadsara, b. Kisom, c. Nazoksara, and d. Amirkiasar
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Table 7. Results of microbial tests of soil samples

Location Depth (cm) Results
Kashal disposal site 0-30 Bacillus spore forming
+Actinomycetes+Micrococcus+yeasts
Upstream of Kashal 0-30 Actinomycetes +some coliform
Kashal disposal site 30-60 Most anaerobic especially Clostridium+Bacillus
Upstream of Kashal 30-60 Actinomycetes +some coliform
Amirkiasar disposal site 0-30 Most coliform+Actinomycetes+Micrococcus+yeasts
Upstream of Amirkiasar 0-30 Actinomycetes +some coliform
Amirkiasar disposal site 30-60 Anaerobic bacteria+Bacillus spore forming
Upstream of Amirkiasar 30-60 Actinomycetes+Bacillus
Nazoksara disposal site 0-30 Most Bacillus spore forming+yeasts
Upstream of Nazoksara 0-30 Actinomycetes +some coliform
Nazoksara disposal site 30-60 Most anaerobic especially Clostridium
Upstream of Nazoksara 30-60 Actinomycetes+Bacillus
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