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Extended Abstract
Background and Objective

This study examines the environmental management of urban wastewater treatment facilities in
Khorramabad through SWOT analysis as a powerful tool for evaluating and enhancing environmental
performance. By focusing on physicochemical, biological, socio-economic, and cultural aspects, the
research assesses the positive and negative impacts of the generated effluent. Through the development
of internal and external factor matrices and the evaluation of Strengths (S), Weaknesses (W),
Opportunities (0), and Threats (T), four management strategies (offensive, conservative, competitive,
and defensive) were defined. The findings indicate that the existing strengths and opportunities, such
as the utilization of processed sludge and the improvement of water quality resources, offer significant
potential for mitigating negative impacts and enhancing public health levels. Simultaneously, the
presence of threats, such as the potential contamination of water resources, underscores the need for
preventive and corrective measures. The placement of the treatment facility in the strategic "offensive"
position demonstrates that it is possible to minimize weaknesses and threats by effectively leveraging
opportunities and strengthening existing advantages. This research emphasizes the importance of
integrated environmental management and provides a practical model for improving the efficiency of
similar projects, ultimately contributing to sustainable development.
Methodology

This section outlines the methodology of the present research. Initially, after collecting baseline
information and data for the studied area (the Khorramabad urban wastewater treatment plant), the
method for evaluating the environmental feasibility of the current situation based on SWOT analysis is
described. Subsequently, details regarding the stages of developing the SWOT model are provided.
Finally, the results are analyzed. The collection, treatment, and reuse of wastewater for various
applications, as well as the recycling of effluent, represent one of the most effective methods for
maximizing water resource utilization. Accordingly, it is essential to determine appropriate strategies
for improving the management of such projects by considering the strengths, weaknesses, opportunities,
and threats associated with wastewater treatment systems. For this purpose, the SWOT approach is
applied as a framework for offering environmental management solutions, such as in the present study,
to mitigate adverse environmental impacts in the region. The SWOT model is designed to analyze
strengths, weaknesses, opportunities, and threats and serves as a tool for examining internal and external
environments. In this project, the wastewater treatment plant in Khorramabad was evaluated using the
SWOT model, and relevant strategies were proposed based on the identified strengths, weaknesses,
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opportunities, and threats. The defined strategies represent the most effective means of improving the
environmental management of the Khorramabad urban wastewater treatment plant, ensuring that,
through their implementation, environmental issues can be prevented and resolved. The stages of
developing the SWOT include: (a) Preparing the internal and external factor evaluation matrices, (b)
Assigning weighted scores and prioritizing the internal and external factors, (c) Developing the internal
and external factor SWOT matrix to formulate strategies, and (d) Proposing four strategic approaches
for development.
Findings

The internal and external factor evaluation matrix revealed that the Khorramabad urban
wastewater treatment plant includes 10 internal strengths versus 8 internal weaknesses, along with 11
opportunities versus 9 external threats. Consequently, 21 strengths and opportunities were identified as
advantages, while 17 weaknesses and threats were recognized as limitations and challenges facing the
treatment plant. According to expert evaluations, the potential use of processed sludge as agricultural
fertilizer, scoring 0.08, and the proximity of the treatment plant to the city, scoring 0.07, are considered
the most significant strengths. On the other hand, limitations in using the effluent for certain agricultural
products and non-compliance with safety measures at the site, both scoring 0.08, were identified as the
most significant weaknesses. Experts also highlighted key opportunities, such as improving the quality
of urban drinking water sources with a score of 0.09 and reducing or eliminating the infiltration of
wastewater into the soil, which scored 0.08. However, significant threats include the potential negative
impacts on fish and aquatic life—and consequently on human health—if effluent is discharged into
rivers without adhering to standards, along with the risk of pollutant entry into rivers and insufficient
periodic monitoring, each scoring 0.05. Given the final calculated scores of the internal and external
matrices—2.6 and 2.69, respectively—Dboth values exceed the threshold score of 2.5, which separates
strengths and weaknesses as well as opportunities and threats. Thus, it can be concluded that the
strengths and opportunities currently outweigh the weaknesses and threats in the Khorramabad urban
wastewater treatment plant.
Conclusion

This study examines the environmental impacts of the Khorramabad wastewater treatment plant.
The findings demonstrate that an environmental management approach based on SWOT analysis is not
only a powerful tool for assessing existing strengths, weaknesses, opportunities, and threats but also
provides a robust foundation for developing practical and long-term strategies to enhance the
performance of environmental projects. In analyzing the Khorramabad wastewater treatment plant, this
method systematically identified internal and external factors influencing its efficiency and
environmental impacts, evaluating its various dimensions from physicochemical, biological, socio-
economic, and cultural perspectives. The analysis reveals that the strengths and opportunities, such as
utilizing processed sludge and improving water quality, offer significant potential to mitigate negative
impacts and enhance public health standards. At the same time, challenges such as limitations on the
use of effluent in agriculture and the potential contamination of water resources highlight the necessity
of implementing preventive and corrective measures. The analysis and application of the SWOT model
in this study reaffirm the importance of integrated environmental management that incorporates
scientific and practical approaches. Such analyses enable key steps to be taken toward preserving natural
resources, improving quality of life, and reducing adverse environmental impacts. Additionally, the
study offers an efficient framework for developing similar projects in the future.
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Table 1. SWOT matrix from a strategic perspective
External factors

Opportunities Threats (T)

(©)
Internal factors
Offensive Competitive
h
Strengths (S) strategy (SO) strategy (ST)
Conservative Defensive

Weaknesses (W) strategy (WO) strategy (WT)
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Table 3. Identified external factors

Opportunity (O)

Threats (T)

0O,=The existence of public
cooperation and participation

T,=Possible environmental
problems in the event of
improper wastewater
treatment

0,=The existence of
environmental laws and
guidelines

T,=Possibility of adverse
effects on soil quality

Os=Increasing agricultural
production or reuse of
wastewater in irrigation

Ts=Risk of earthquakes and
damage caused by them
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Table 2. Identified internal factors

04=Reducing treatment costs
in the long term

T,=The  possibility  of
negative effects on the health
of fish and animals and,
consequently, on human
health in critical situations

Strengths (S) Weaknesses (W)
Si=Proper access to the | W;=Possibility of creating
treatment plant's | unpleasant  odors  and
infrastructure, including | impacting nearby residential

access roads.

areas

Os=Increasing the quality of
urban drinking water supply
sources

Ts=The  possibility  of
flooding and the treatment
plant process being in a
critical state

S,=Location of the treatment
plant near the city

W,=Failure to comply with
safety precautions on site

Og=Reducing and
eliminating the infiltration of
wastewater into the soil and
its pollution

Te=Possibility of farmers not
paying attention to the
amount  of  wastewater
irrigation and using
traditional flooding methods
or using wastewater for
specific products

Ss=Proximity of the
treatment plant to the main
river

W3=0n-site waste depot

S,=Proximity to agricultural
lands

W,=Emission of particles
and gases and air pollution
due to burning waste and
straw

0O7=Reducing and
eliminating the infiltration of
wastewater into surface and
groundwater

T-,=Penetration of
contaminated ~ wastewater
into  groundwater  and
reduction of the quality of
drinking water

Ss=Generating income from
the sale of wastewater

W;s=Restrictions on the use
of wastewater in some
agricultural products

Og=Reducing ancillary costs,
including digging absorption
wells

Tg=The  possibility  of
pollutants entering the river
in the absence of proper and
periodic monitoring

Se=The site is located in a
suitable topographic
position.

W,e=Possibility of
contamination  of  some
agricultural products and
changes in soil texture in the
long term

Og=Entrepreneurship  and
increasing the area under
cultivation as a result of
greater use of wastewater

To=Lack of appropriate
infrastructure for the use of
wastewater in sectors such as

S;=Using wastewater as a
source  of water for
agricultural products and its
acceptance by farmers

W;=Undesirable
psychological effects in the
use of wastewater and the
reduction in the value of land
adjacent to the site

Sg=Adequate space in terms
of air conditioning - the
presence of fans and air
conditioners in all rooms

W,=The possibility of some
chemical parameters in the
wastewater such as salinity,
heavy elements, etc.

and subsequent reverse | aquaculture
migration

Oy0=Recharging

groundwater with

wastewater to preserve the
aquifer

Se=Placing the majority of
wastewater by gravity

S10=The possibility of using
processed sludge as

0O5;=Using wastewater in
aquaculture and other related
sectors such as industries

agricultural fertilizer
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Table 5. External factors evaluation matrix

External factors

Weighting
factor

Score

Final
score
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Table 4. Internal factors evaluation matrix

O

The existence of public
cooperation and
participation

0.05

0.15

Internal factors

Weight
facto

ing Final
r SCore | gcore

02

The existence of
environmental laws and
guidelines

0.08

0.24

S;

Proper access to the
treatment plant's
infrastructure, including
access roads.

0.03

3 0.09

O3

Increasing agricultural
production or reuse of
wastewater in irrigation

0.07

0.28

S,

Location of the
treatment plant near the
city

0.07

04

Reducing treatment costs
in the long term

0.07

0.21

S3

Proximity of the
treatment plant to the
main river

0.04

Os

Increasing the quality of
urban drinking water
supply sources

0.09

0.27

S4

Proximity to
agricultural lands

0.06

Os

Reducing and eliminating
the infiltration of
wastewater into the soil
and its pollution

0.08

0.24

Ss

Generating income
from the sale of
wastewater

0.02

Reducing and eliminating
the infiltration of
wastewater into surface
and groundwater

0.08

0.32

Se

The site is located in a
suitable topographic
position.

0.04

Og

Reducing ancillary costs,
including digging
absorption wells

0.07

0.21

S7

Using wastewater as a
source of water for
agricultural products
and its acceptance by
farmers

0.05

Og

Entrepreneurship and
increasing the area under
cultivation as a result of
greater use of wastewater
and subsequent reverse

migration

0.06

0.18

Sg

Adequate space in
terms of air
conditioning - the
presence of fans and air
conditioners in all
rooms

0.06

O

Recharging groundwater
with wastewater to
preserve the aquifer

0.04

0.12

So

Placing the majority of
wastewater by gravity

0.07

Using wastewater in
aquaculture and other
related sectors such as

industries

0.03

0.09

Sio

The possibility of using
processed sludge as
agricultural fertilizer

0.08

T

Possible environmental
problems in the event of
improper wastewater
treatment

0.04

0.08

Wi

Possibility of creating
unpleasant odors and
impacting nearby
residential areas

0.04

2 0.08

T,

Possibility of adverse
effects on soil quality

0.03

0.03

W,

Failure to comply with
safety precautions on
site

0.08

Ts

Risk of earthquakes and
damage caused by them

0.03

0.06

W3

On-site waste depot

0.08

1 0.08

The possibility of
negative effects on the
health of fish and animals
and, consequently, on
human health in critical
situations

0.05

0.05

Emission of particles
and gases and air
pollution due to burning
waste and straw

0.06

The possibility of
flooding and the
treatment plant process
being in a critical state

0.03

0.03

Ws

Restrictions on the use
of wastewater in some
agricultural products

Te

Possibility of farmers not
paying attention to the
amount of wastewater

irrigation and using
traditional flooding
methods or using
wastewater for specific
products

0.02

0.02

W

Possibility of
contamination of some
agricultural products
and changes in soil
texture in the long term

0.05

1 0.05

W7

Undesirable
psychological effects in
the use of wastewater
and the reduction in the
value of land adjacent
to the site

0.02

2 0.04

T;

Penetration of
contaminated wastewater
into groundwater and
reduction of the quality
of drinking water

0.01

0.02

Ws

The possibility of some

chemical parameters in

the wastewater such as
salinity, heavy
elements, etc.

0.07

1 0.07

Ts

The possibility of
pollutants entering the
river in the absence of

proper and periodic
monitoring

0.05

0.05

Sum

2.6

Ty

Lack of appropriate
infrastructure for the use
of wastewater in sectors

such as aquaculture

0.02

0.04

Sum

2.69
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Figure 2. Strategies matrix and implementation priority
of SWOT matrix
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Table 6. Four strategies resulting from SWOT analysis

External
factors 01, Oz, O3, O, Os, Og, Ty, To, T, Ta, T,
|nterna| O7v 087 097 OlOy Oll TG, T71 TB, T9
factors
SO strategies: ST strategies:
(1) Construction of the @ Requllrem_ciﬂt to
necessary comply W't I
infrastructure for e;}\a/:\rg;rgf ?o?
aquaculture and effluent and
wastewater use, given eriodic samolin
the existence of a road pto maintainF;heg
and river near the site. uality of
(2) Encouraging local aqricul)tlural
communities to utilize dg d i
wastewater for the pr?N:tcetrs aSa";lver
S1, Sy, Ss, proper irrigation of ) Strenq th en>i/n
S4, Ss, Sg, agricultural products treatmegt Iantg
S7, S, So, while also promoting infrast tp t
Si employment Infrastructure o
opportunities through co%iii\tlivcl)nscsﬂclkﬁs
education and cultural | . :
initiatives increased inflow of
; water
(3) Report on the use :
of wastewater for ® C_ontl_nuoufs
irrigation of mc]lrf1||tor|nfg 0
wastewater space, i reri :t?(r)]:] :nr d
considering the mg i £
existence of cullt?\igfecdlgrnogs to
mfrastn;ggldrs such as comply with crop
) type standards
WO strategies:
(1) Creating a suitable e
location for off-site \?f)rtitéat?o'?r'
waste depots to imol prop £
eliminate the Imp gme_ntatt;onﬁ)
Wy, Wy, infiltration of mgrr:\'/tiorg:g] erslltzgl e
W3, Wi, pollutants into soil and Protection A
W, W, groundwater. r% e‘é'o': I?_ency
W7, Wg (2) Conducting ( va ast?andfeo Oltr;g
continuous and @) Contropllin
periodic tests on irrigation of 9
wastewater before |rr|.g;1 1on Ot crops
entering receiving with wastewater
Sources.
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