“Assessment of Environmental Noise at the National University of Piura”

ABSTRACT
Noise pollution is a growing environmental problem in educational settings due to its effects on health, concentration, and academic performance. The objective of this study was to assess environmental noise levels in different areas of the National University of Piura (UNP) through acoustic monitoring and comparison with the National Environmental Quality Standards for Noise established in Supreme Decree No. 085-2003-PCM. Measurements were taken at four representative locations on the university campus: the library, the university dining hall, the Industrial Engineering building, and the Education pergola. A DELTA OHM digital sound level meter was used to record the minimum (Lmin), equivalent (Leq), and maximum (Lmax) noise levels during daytime hours. The results showed equivalent levels ranging from 50.4 to 73.2 dBA. The library recorded values close to the permitted limit for special protection zones, while the university dining hall showed levels close to the maximum permitted for commercial zones. 
The construction of the industrial pavilion and the Education pergola remained within the limits established for industrial and residential zones, respectively. It is concluded that the evaluated areas generally comply with national regulations; however, it is recommended that control measures and ongoing monitoring be implemented to ensure adequate acoustic conditions on the university campus.
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INTRODUCTION
Noise pollution is considered one of the major environmental problems in urban areas due to its negative effects on human health, well-being, and productivity. The World Health Organization notes that prolonged exposure to high noise levels can cause stress, physiological changes, a decreased ability to concentrate, and impaired learning processes.
In institutions of higher education, noise can originate from various sources, including vehicular traffic, academic activities, student gatherings, campus services, and infrastructure projects. High noise levels in study areas can interfere with academic performance and reduce the quality of the educational environment.
In Peru, the maximum permissible levels of environmental noise are regulated by Supreme Decree No. 085-2003-PCM, which establishes different standards based on zoning and the time of day. However, there are few studies aimed at characterizing noise pollution on the country’s university campuses.
The objective of this study was to assess environmental noise levels in different areas of the National University of Piura and to determine their compliance with the National Environmental Quality Standards for Noise.




















MATERIALS AND METHODS
Study Area
Monitoring was conducted on the campus of the National University of Piura, located in the city of Piura, Peru. Four monitoring sites were selected that were representative of different university activities:

· Central Library.
· University Dining Hall.
· Construction of the new Industrial Engineering building.
· Pergola at the School of Education.
· Exterior of the School of Human Medicine
· Exterior of the School of Mining Engineering

Equipment Used
· DELTA OHM digital sound level meter.
· Adjustable tripod.
· GPS.
· Field data forms.

Procedure
Measurements were taken during daylight hours. At each location, geographic coordinates and environmental characteristics were recorded. The sound level meter was mounted on a tripod and allowed to stabilize for one minute before measurements began.
Two consecutive readings were taken at each location, recording the minimum level (Lmin), equivalent level (Leq), and maximum level (Lmax). The results were compared with the limits established by Supreme Decree No. 085-2003-PCM.

Data Analysis
Equivalent noise levels were compared with the National Environmental Quality Standards for Noise, taking into account the classification corresponding to each evaluated zone.








RESULTS

	Point
	Location
	Leq (dBA)
	Zoning
	ECA (dBA)

	P1
	Library
	50.4
	Special Protection
	50

	P2
	University Dining Hall
	70.0 - 70.3
	Comercial
	70

	P3
	Industrial Building
	73.1 - 73.2
	Industrial
	80

	P4
	Education Pergola
	58.1 - 58.9
	Residential
	60

	P5 
	School of Human Medicine
	56.1 - 57.4
	Residential
	60

	P6
	School of Mining Engineering
	57.1 – 58.7 
	Residential
	60



The construction site at the Industrial Engineering building recorded the highest noise levels, reaching values close to 73 dBA. In contrast, the library recorded the lowest levels, although they were close to the maximum limit allowed for special protection zones.
The university dining hall showed high noise levels due to the concentration of students and the constant flow of patrons. The Education pergola recorded moderate levels consistent with academic activities taking place in open spaces.


DISCUSSION

The results show that noise levels on the university campus are directly dependent on the activities taking place in each area. Areas with higher foot traffic and operational activities recorded higher noise levels than spaces designated for study.
The library recorded noise levels close to the permitted limit for special protection zones, a situation that could affect students’ concentration and academic performance. Previous studies have shown that levels above 50 dBA can interfere with reading comprehension and verbal communication.
On the other hand, the university dining hall exhibited noise levels typical of areas with high levels of social interaction, while construction activities generated higher levels, though still within the limits permitted for industrial zones.
The results are consistent with research conducted on Latin American university campuses, where the main sources of noise are on-campus traffic, student activities, and construction work.






CONCLUSIONS

The noise levels recorded at the National University of Piura ranged from 50.4 to 73.2 dBA during the evaluation period.
The library recorded values close to the limit established for special protection zones, making it the most noise-sensitive environment.
The university dining hall recorded high noise levels associated with the concentration of students, while remaining within the standards for commercial areas.
The construction of the Industrial Engineering building and the Education pergola complied with the limits established by Peruvian regulations.
It is recommended that ongoing acoustic monitoring programs and noise mitigation strategies be implemented to improve environmental quality and learning conditions on the university campus.
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