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Fig. 1. Evolution of Construction Waste Management in Urban Areas
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Fig. 2. Geographical Location of Temporary Storage and Disposal Sites for Construction Waste in Gorgan City
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Fig. 3. a) The temporary accumulation site and b) disposal area for Construction waste in Gorgan City
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Fig. 4. Construction Waste Management and the Ratio (Storage, Disposal, Recycling) in EU Countries in 2014 (Eurostat,

2017).
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Table 1. Selection of the Impact Method for the Disposal Site in Tuskestan, Gorgan on the Environment Using the Checklist Method
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Table 2. Classification of Descriptor Features for Environmental Impact Assessment
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Table 3. Environmental Impact Identification Matrix for the Disposal Site in Tuskestan, Gorgan
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Table 4. Analysis of the Environmental Impact Identification Matrix for the Disposal Site in Tuskestan, Gorgan
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Table 5. Overall Status of the Effects of the Construction Waste Disposal Site in Tuskestan, Gorgan
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Abstract

Gorgan, a city with a population of about 400,000, experiences a high rate of urban construction and
currently produces 1,600 tons of construction waste daily. This waste is managed using two sites: Jorjan
28 for waste accumulation and the Tuskan Road site for landfill. An environmental assessment of the
Tuskan Road construction waste landfill site using the checklist method indicates that 84.2% of the
parameters related to the landfill site can adversely impact the environment. Studies reveal that the
cumulative environmental values, particularly from the physical and biological environmental
parameters assessed using the matrix method at the Tuskan Road landfill site, are negative. The fragile
ecosystems of northern Iranian cities, limitations on using river sand, mountain quarries, and gravelly
agricultural lands, make recycling construction waste essential. Organizing recycling not only reduces
negative environmental impacts but also results in significant economic savings by producing recycled
sand and gravel.

Keywords: Environmental impact assessment, Environmental sedimentology, Gorgan, Construction
waste.

Introduction

The city of Gorgan, with a population of
approximately 400,000, has a very high rate of
urban construction and currently produces
1,600 tons of construction waste daily. It
utilizes two temporary storage sites and a
landfill site for construction waste. The
temporary storage site (Jorjan 28 site) is
located on approximately one hectare of land
and has been operational since 2020. The
landfill site for construction waste is located 5
kilometers east of Gorgan on the Tuskestan
road, occupying about 3 hectares. This site was
previously a sand and gravel quarry, and after
excavation, the resulting pit, roughly 30 meters
deep, known as a ""sand pit," is used for burying
construction waste.

The fragile ecosystem of northern Iranian
cities, the limitations on using river sand and
gravel, mountain quarries, and gravelly
agricultural lands make the use of construction
waste  recycling  processes inevitable.
Organizing recycling reduces negative
environmental  impacts and  produces

significant economic savings by generating
recycled sand and gravel.

Materials and Methods

In selecting sites for ordinary and special waste
disposal, all environmental, geological,
hydrological, hydrogeological, topographical,
physiographic, climatic, soil science, managed
areas, material transport lines, water and
power, access roads, and population areas must
be considered.

According to past studies in Gorgan, suitable
areas for construction waste disposal are
prioritized into four levels, mostly located in
the northeastern part of Gorgan. The current
construction waste disposal site does not fall
within any of these recommended areas.

The priority order of criteria involved in
locating construction waste disposal sites
includes slope, bedrock, soil, groundwater,
distance from the airport, distance from the
road, distance from residential areas, distance
from surface water, elevation, vegetation
cover, and protected areas. These criteria are
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also involved in environmental impact
assessments.

Environmental Impact Assessment (EIA) EIA
provides a method for predicting and
interpreting the effects of a project on the
environment, public health, and social welfare,
as well as the overall health of ecosystems
upon which human life depends. This includes
all phases of project design, implementation,
and post-project. Various methods exist to
assess and display the consequences during the
design, construction, and operational phases of
a project. Utilizing an assessment method
allows for easier analysis of the project's
environmental impacts so that everyone can
readily understand and comment on them.
This research used two methods, checklists and
matrices, to assess the environmental impacts
at the Tuskestan landfill site in Gorgan.

The checklist method is the first and simplest
evaluation method, where changes are
specified over time using checklists. In the
checklist method, which heavily relies on
human input, evaluative descriptors are
compared and selected within their categories.
The matrix method enables qualitative
environmental impact assessment results to be
quantified. In this method, each project
activity's effect on the environmental factors of
the study area is measured separately for
physical, biological, social, and economic
environments. This matrix consists of several
rows and columns. Environmental parameters
identified in the previous stage are listed in the
columns, and the project's detailed activities
are listed in the rows. Matrices are an advanced
form of checklists or two-dimensional tables.
In this method, symbols are used, and scores
are also assigned.

The matrix's advantage over the checklist is the
ability to evaluate a project's environmental
impacts at different time intervals based on the
activity type during that period.
Environmental Impact Assessment (EIA) is a
suitable tool to prevent the negative effects of
projects that have irreversible impacts on their
surrounding environment. The information
obtained during the environmental impact
assessment process can be influenced by a
series of political decisions (based on the
specific cultural and executive background of
the region), leading to different valuations
throughout the process. This can result in
individual conclusions for the impact
assessment and consequently, problems in

scoring by individuals with differing personal
preferences. One relatively suitable method for
reducing these issues is the quantification of
impacts, which is largely achieved by using the
rapid impact assessment matrix method.
Additionally, uncertainties in subjective
decision-making and the lack of time for
decision-making have posed challenges for
assessors in collecting, analyzing new data, and
recording a reassessment and a clear
evaluation.

In the impact assessment matrix for waste
burial at the Tuskestan landfill site in Gorgan,
environmental factors are divided into three
groups: physical, biological, and socio-
economic-cultural. Various stages of the
activity or project include sub-activities such as
site clearance, excavation, soil storage,
construction and installations, landscaping,
sourcing  borrowing  materials,  burial
operations, leachate management, odor and
biogas management, cover soil, land
reclamation,  landfill  monitoring, and
maintenance management.

Discussion and Results

When reusing or recycling, considering their
proportion of the total waste determines the
economic value of recycling and reuse.
Additionally, recycled materials will have
different uses in reuse and may be applicable in
various places. In the chain of construction
waste, two significant factors are the economic
value for owners and the culture of reducing
waste production. The existence of standards
(regulations), marketing (considering the
economic method), and education are very
important.

Education and supervision by relevant
authorities significantly impact the income of
producers, and the influence of decision-
making authorities is even greater. Education
has a positive impact on recycling and the
profit of recyclers, thereby promoting the
recycling of construction waste and reducing
its negative environmental impacts. Strict
supervision can significantly reduce the
amount of illegal dumping.

Greenhouse gas emissions from recycling are
much less than those from burying waste.

Conclusions
Analysis using the checklist method shows that
84.2% of the parameters related to the landfill
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site can have adverse effects on the
environment.

In the matrix method, the algebraic sum of
values for parameters related to the physical
and biological environment is negative, and
from an overall environmental assessment
perspective, the algebraic sum  of
environmental values is also negative. Overall,
environmental impact assessments using both
the checklist and matrix methods show that the
overall environmental effects have negative
consequences. However, these consequences
are generally reversible and remediable. By
implementing  corrective  actions  and
environmental monitoring of the landfill site
and its surroundings, their impact can be
significantly reduced.

On the other hand, the highest positive effects
of the landfill site are related to the socio-
economic and cultural environment, which are
generally related to income and employment
and have short-term impacts. The physical
environment receives the highest negative
impacts from the landfill, including effects on
soil, floodplains, geological hazards, and
groundwater. The negative consequences
related to groundwater pollution will be
impactful in the long term.

To reduce the infiltration and leakage of
leachate into the underlying layers of a landfill,
designing and constructing a low-permeability
layer at the landfill's base is essential.
Infiltration from rainwater and surface runoff
from the upper part into the landfill is also one
of the most critical sources of leachate
production. Designing and implementing an

impermeable top cover system for landfills
reduces the amount of leachate produced,
consequently lowering the costs associated
with collecting, transporting, and treating
leachate.

Given the intrinsic value of Gorgan's
construction waste, its potential monetary
value, and composition, recycling instead of
landfilling is imperative for future construction
waste management policies in the region.
Landfilling should be the last resort in the
waste management chain and should only be
pursued if absolutely necessary, as it represents
the burial of substantial economic value.
Landfilling should only apply to unusable
waste and materials.

From an environmental sedimentology
perspective, considering the limitations of river
sand and gravel resources, the high risk of
explosions and destruction in  mountain
reserves located in valuable natural resource
areas, and the various environmental issues
related to quarrying and gravelly agricultural
lands in the northern provinces of the country
with highly vulnerable and fragile ecosystems,
the necessity of using recycled waste materials
appears inevitable.

Using recycled construction waste in the long
term will reduce carbon dioxide emissions into
the atmosphere and mitigate greenhouse
effects. It is necessary, after determining the
relevant indices and standards for recycled
waste and comparing them with the
composition of Gorgan's construction waste, to
utilize these seemingly unusable construction
materials in various construction sectors.



