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Abstract

This study aims to assess the feasibility of reusing treated wastewater for
agricultural irrigation in Libya and to evaluate its environmental impact
through an applied case study of Al-Najila Station in Janzour, a location
characterized by agricultural activity and environmental sensitivity. The
importance of the study stems from increasing pressure on conventional water
resources in Libya and the need for alternative water sources that can support
agriculture while minimizing environmental risks to soil, groundwater, and
surrounding ecosystems.

The study adopts a descriptive-analytical approach supported by an
applied case study design. It develops a conceptual and regulatory
framework for agricultural wastewater reuse and applies it to the Libyan
context in general and to Al-Najila Station in Janzour in particular. The study
is grounded in relevant Arabic and international literature, especially Libyan
applied studies on treatment efficiency, irrigation suitability of treated
wastewater, and the impact of wastewater on soil and groundwater, in
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addition to regional and international references on water reuse standards and
health/environmental risk management.
The study concludes that treated wastewater reuse in agricultural irrigation
represents a promising strategic option in Libya; however, its success
depends on several critical conditions, including compliance with relevant
quality standards, effective plant management and operation, periodic
water quality monitoring, and continuous assessment of environmental
impacts on soil and groundwater. The study also emphasizes that
wastewater suitability should not be treated as an absolute judgment; rather,
it should be considered a use-specific and conditional assessment based on
crop type, irrigation method, soil characteristics, treatment level, and
accompanying protective measures.
Regarding the applied case of Al-Najila Station in Janzour, the study
highlights that the station’s location in an agricultural area creates an
important opportunity to integrate treated wastewater into agricultural and
environmental uses. Nevertheless, this requires a gradual and controlled
implementation strategy, beginning with lower-risk uses, supported by clear
institutional, technical, and monitoring frameworks. The study recommends
adopting a local framework for safe and sustainable reuse based on
integration between the water, agriculture, and environmental sectors, along
with strengthened monitoring and transparency in reporting water quality
results.
Keywords:
Treated wastewater, agricultural irrigation reuse, Al-Najila Station, Janzour,
environmental impact, water quality, groundwater, soil, Libya
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Comparative Assessment of Treated Wastewater Quality Indicators
Against Regulatory Limits at Al-Najila Station (jJanzour)
(Illustrative Normalized Values Template)

161

144 135

Normalized Value (Measured Value / Regulatory Limit)

o &€ 0° 1% o0 o® co\.\m‘m"
\
1@

Water Quality Indicators
Interpretation: Values = 1.0 indicate compliance; values > 1.0 indicate exceedance.
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Soil Property Comparison: Treated Wastewater-Irrigated vs Control Soil

B Treated Wastewater-lrigated Soil
[ Control Soil

Measured Value (lllustrative)
- 5 I ] 5 3
| \ ) | L

~
o

=}
I

. ¥
Sail pH Soil Salinity Sodium Chloride Organic Matter
(ECe)
Soil Indicators
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Proposed Agricultural Reuse Scenarios by Risk Level
(Al-Najila Station, Janzour)

Green spaces / Landscaping Low risk

Non-direct fruit trees Low-Medium risk

Medium risk

Industrial / Fodder crops

Raw-eaten crops High risk

Lulw Low—hviedium Medlium Hilgh
Relative Risk Level
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