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Abstract: Pollutants generated from landfill operations, including airborne substances and odors, can adversely affect human health and  the  overall  well-being  of  communities,  highlighting  the  need  for  effective  management  and  regulation.  Additionally,  the dispersion  of  odors  in  proximity  to  landfills  can  provoke  public  complaints  regarding  air  quality  and  increase  social  tensions. Consequently, we conducted an investigation into the effects of odor and health on commuters and residents living near the Obiri- Ikwerre  solid  waste  dumpsite  in  Port  Harcourt,  utilizing  a  quasi-experimental  research  design.  A  survey  questionnaire  was distributed to supplement the field data collected. We also tested three hypotheses using ANOVA  and the Chi-square analytical method. This process involved assessing odor concentrations with a series of calibrated portable air quality  monitoring devices. Geographically, the landfill exhibited the highest concentrations of NO2 (0.28±0.00a ppm), CO (43.0±0.45a ppm), NH3 (6.78±0.16a ppm), H                                          3                                      3 S (10.51±0.01a ppm), PM (129.66±5.00a μg/m ), and PM (128.7±6.50a μg/m). The temperature ranged from 27.04ºC 2                                2.5                                        10 

to 32.07ºC, with relative humidity levels between 82.47% and 95.70%,  while wind speeds fluctuated from 3.06 to 1.32. During various times of the day, evening measurements showed elevated concentrations of CO (52.60±0.69 ppm), NO2 (17.20±0.11 ppm), NH                                                  3 (9.23±1.17 ppm), H S (17.20±0.11 ppm), CH (19.57±0.08 ppm), PM (133.45±9.53 μg/m), and PM (143.23±17.15 ppm). 3                                   2                                          4                                        2.5                                                   10 

The results reveal that the odor  concentration at location 1 (Obiri/Ikwerre Aluu Road) and location 3 (4th Avenue, SAR Road) significantly  surpasses  the  acceptable  range  of  10-15  ou/m3                                                                       3 ,  with  an  average  measurement  of  109.75±39.46  ou/m.  Odor concentration levels recorded at distances of 5.2 km and 8 km from the dumpsite were 18.97±10.84 ou/m3 3  and 10.97±10.50 ou/m, respectively. Furthermore, the concentration of odors fluctuated with the distance from the landfill. As a result, the air quality near the dumpsite is deemed to be contaminated. This has led to a prevalence of upper respiratory tract infections (URTI) and skin rashes among the local population. Thus, the  municipal solid waste dumpsite poses both environmental and health risks to individuals living near the Port Harcourt airport road dumpsite. In light of this, the study advocates for the placement of waste disposal sites to adhere to established regulations and recommends prohibiting the establishment of residential areas within a 3 km radius of any dumpsite. These findings carry important implications for air pollution monitoring, providing essential data for tracking future air quality trends in the region.
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I. Introduction 

Solid  waste  management  continues  to  be  a  major  environmental  and  public  health  issue  in  urban  environments,  especially  in developing nations where waste disposal systems are insufficient (Akinbile & Yusoff, 2012). The improper handling of solid waste results in the buildup of garbage in open dumps, generating foul odors and posing serious health hazards to local inhabitants and passersby.  The Obiri-Ikwerre solid waste dump in Port Harcourt, Rivers State, exemplifies this issue, as the breakdown of both organic and inorganic waste emits harmful gases like hydrogen sulfide (H₂S), methane (CH₄), and ammonia (NH₃), which contribute to air pollution and environmental harm (Abul, 2010).

Offensive smells emanating from dumpsites are a major issue since they impact air quality and public health. Research indicates that  contact  with  foul  emissions  from  waste  dumps  can  lead  to  headaches,  nausea,  respiratory  problems,  and  mental  distress (Luginaah et al., 2002; Kim et al., 2015). Extended exposure to airborne pollutants resulting from  waste decomposition has also been associated with chronic respiratory illnesses such as asthma, bronchitis, and other lung infections (Medina, 2010). Moreover, the presence of volatile organic compounds (VOCs) and bioaerosols in landfill gases has been linked to heightened risks of heart and neurological diseases (Vrijheid, 2000). Commuters passing through regions adjacent to solid waste dumps are especially at risk, as they face repeated short-term exposures that could accumulate over time, leading to potential long-term health issues (Medina, 2010).
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Odor emissions can lead to olfactory irritation. Sectors such as water and wastewater treatment facilities, food production plants, waste  disposal  operations,  and  large-scale  agricultural  practices  typically  release  odors  that  consist  of  VOCs.  The  majority  of pollutants from these sources are VOCs, which trigger odor incidents that vary in annoyance levels (Gallego et al., 2008). Industries hold an environmental and social responsibility to ensure that their operations do not adversely affect their surroundings (Parcsi et al., 2012), as detectable odors can influence daily moods and affect both psychological and physiological states in people (Gallego et al., 2008; Ko et al., 2015). Odors are commonly recognized as pollutants and are regulated by specific environmental laws (Nicell, 2009). Complaints regarding odor pollution have become one of the most frequent public grievances to authorities concerning air quality (Hayes et al., 2014; Henshaw et al., 2006), and this issue has grown to be a significant social concern in developed nations (Blumberg and Sasson, 2001; Ranzato et al., 2012). It is essential to have monitoring mechanisms in place to prevent, manage, and alleviate odor impacts in communities (Ranzato et al., 2012).

The  effect  of  odors  results  from  a  combination  of  interactive  factors  known  as  FIDOL:  Frequency  of  odor  (F),  perceived  odor intensity  (I),  duration  of  odor  presence  (D),  offensive  nature  of  odors  (O),  and  perceived  location  of the  odor  (L).  The  FIDO L elements account for both odor patterns and their surrounding environment (Freeman and Cudmore, 2002; Nicell, 2009). Annoyance levels can be quantified, and there is a tendency for an odor to disturb a population when exposed to it intermittently. The perceived intensity  of  odor  annoyance  relies  not  just  on  the  quality  of the  odor  but  also on  its perceived  offensiveness  (UK  Environment Agency, 2002). Odor pollution is most disruptive when industrial activities are concentrated near residential areas (Capelli et al., 2011).

The environmental consequences of waste dumpsites go beyond merely producing unpleasant odors. Unregulated waste disposal not only leads to infestations of pests but also causes contamination of groundwater and degradation of soil, thereby heightening public health risks (Ezeah & Roberts, 2012). The scenario in Port Harcourt is indicative of broader waste management challenges in Nigeria, where ineffective regulatory enforcement and inadequate waste segregation practices intensify environmental dangers (Nzeadibe & Ajaero, 2010). In Port Harcourt, Rivers State, the growing urban population and swift economic growth have resulted in an increase in waste generation, surpassing the capabilities of the current waste management system (Ogbonna et al., 2007). The existence of unregulated and poorly managed dumpsites within the city has caused significant odor pollution, impacting both local residents and commuters. As many transportations routes pass through or close to these dumpsites, frequent exposure to foul smells and  airborne  pollutants  can  adversely  affect  the  well-being,  productivity,  and  overall  quality  of  life  of  commuters  (Akinbile  & Yusoff, 2012).

Although there is rising awareness of the environmental and health consequences of solid waste du mpsites, there has been little research  regarding  the  particular  effects  on  commuters.  This  study  aims  to  evaluate  the  odor  levels  and  health  impacts  felt  b y individuals  who regularly travel through areas adjacent to solid waste dumpsites in Port Harcourt.  The results will offer  crucial insights for policymakers, urban planners, and professionals in environmental health as they work to develop strategies aimed at reducing odor pollution and enhancing waste management practices within the city.


II. Materials and Methods 

Port Harcourt, the largest city and capital of Rivers State, has its roots either in a fishing community (Mmon and FredNwagwu , 2013) or in the agricultural area of Diobu village, according to various sources. This city is located in the humid tropical region of southern Nigeria (Ukpere, 2005). In terms of geography, Port Harcourt lies between latitude 4˚451 and 4˚551 North and longitude 6˚551 and 7˚051 East. The city of Port Harcourt has undergone substantial growth, making it difficult to accurately assess its size. It encompasses the Old Government Residential Area (GRA), which was formerly referred to as the European quarters, as well as the New Layout regions, covering the Port Harcourt  Local Government Area; the central city now extends across the entirety of ObioAkpor and portions of Eleme and Oyigbo Local Government Areas.
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Fig. 1 and 2 Map of Aluu/Obiri Ikwerre dumpsite and sampling points in Greater Port Harcourt Area of Rivers State.
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This research was carried out at four locations along the Obiri/Ikwerre Omagwu Airport Road, where a well-known landfill site is located. The specific geographical coordinates for these sites are detailed in Table 1. These sites include the Aluu/Obiri Ikwerre dumpsite, the Rumuahaolu junction along Obiri Ikwerre road, the Ospac junction by Obiri Ikwerre road, and the 4th Avenue adjacent to the Special Anti-Robbery Squad (SARS) road. The topography of the area is unique and is located within the waterfront fields, which are comprised of sedimentary rocks from the Agbada, Akata, and Benin formations. The climate is characterized as humid tropical (Osuiwu and Ologunorisa, 1999), with an average annual temperature of 26.5°C. The region receives approximately 2476 mm  of  rainfall  each  year.  January  records  the  lowest  precipitation  with  around  31  mm  of  rain.  The  highest  rainfall  occurs  in September, averaging 401 mm. There is a notable difference of about 370 mm between the month with the least and the month with the  most  rainfall.  The  area  has  an  average  temperature  of  24°C,  which  fluctuates  throughout  the  year.  Due  to  its  geographical  position near the equator, the area enjoys a significant amount of sunlight. Daylight hours are extended because of the prolonged duration of solar exposure. This region is rich in natural resources, including oil, gas,  and forests that contribute to biodiversity conservation. The surface geology in this area remains relatively stable, with  minimal human interference such as drilling or oil exploration. The vegetation found in the study area is predominantly rainforest.
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Figure 3: Plates of Aluu/Obiri Ikwerre dumpsite in Port Harcourt
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Figure 4: Drager-X-am5600 and Particle Counters.

Table 1: Coordinates of the sampled locations

STATIONS      LOCATIONS                                  LONGITUDE    LATITUDE 

Station 1            Aluu/Obiri Ikwerre dumpsite (At Point)                         4.907292            6.963640

Station 2            Rumuahaolu junction by Obiri/Ikwerre Road                   4.885347           6.958923

Station 3            Ospac junction by Obiri/Ikwerre Road                          4.926107            6.959403

Station 4            4th Avenue by Special Anti-Robbery Squad (SARS) Road       4.893174           6.967095

Materials: Air pollutants were evaluated at four stations positioned in both the downward and upward wind directions at a height of 1.5 meters above the ground. Sensitive digital monitors were employed to measure the levels of gaseous pollutants including [image: ]
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Carbon Monoxide (CO), Hydrogen Sulphide (H2S), Methane (CH4), Nitrogen Dioxide (NO2), and Particulate Matter (PM2.5) in the atmosphere.

The following devices were utilized for monitoring the samples:

Carbon Monoxide (CO): A hand-held carbon monoxide monitor, model 19256H, was employed with an alarm activated, capable of measuring CO concentrations between 0-500 μg/m3.

Nitrogen Dioxide (NO2): The portable GASMAN nitrogen dioxide gas monitor, model 19835H, which includes alarms, was used to identify hydrogen sulphide interactions ranging from 0 to 10 μg/m3 per sample set.

Hydrogen Sulphide (H2S): The model 19504H portable GASMAN hydrogen sulphide monitor with an alarm was applied to detect hydrogen sulphide interactions in the range of 0–50 μg/m 3.

Methane  (CH4):  The  GASMAN  hand-held  methane  gas  monitor,  model  19736H,  was  utilized  with  alarms  set  to  measure  gas concentrations between 0-50 μg/m3.

Particulate Matter (PM2.5): The Riken Keiki PM2.5 monitor, model NP-237H, equipped with an alarm, was used for measurements.


Sampling Technique and Data Collection 

This  research,  aligned  with  its  objectives,  employed  a  quasi-experimental  research  design  in  conjunction  with  a  cross-sectional research design. Both primary and secondary data sources were utilized to gather information for the study. To effectively meet the study's goals, a significant emphasis was placed on primary data sources, which included field observations, air quality assessments, and the administration and collection of questionnaires. Subsequently, secondary sources, such as the World Health Organization's air  quality  standards  and  relevant  scholarly  works,  were  also  consulted.  The  target  population  for  this  research  consisted  of commuters (drivers and passengers traveling along the Obiri Ikwerre NTA and Port Harcourt Airport route) and residents living within a 1 km radius of the area. This was determined through reconnaissance surveys conducted on both sides of the dumpsite, specifically in the Rumuagholu and Rukpoku communities. A total of 125 households were identified as part of the study population, from which 50% was selected, a figure deemed statistically acceptable according to Ezeh (2005) as referenced in Ogoloma (2012). This  resulted  in  a  sample  size  of  approximately  63  households,  along  with  36  questionnaires  distributed  to  commuters. Consequently, the overall sample size for the study amounted to 99. Attention was primarily focused on household heads as the participants  for  the  questionnaire,  which  was  distributed  using  simple  random  sampling.  This  sampling  targeted  only  those respondents  living  within  a  1km  radius  of  the  area  and  regular  commuters  at  their  designated  loading  points.  Field  assistants facilitated the distribution of the questionnaire, and the household heads were instructed to review and respond to it thoroughly. They were permitted to retain the copies for three days before they were collected for analysis. In contrast, questionnaires completed by  commuters  were  collected  almost  immediately  after  they  were  filled  out.  When  selecting  sampling  sites  for  air  quality assessment,  priority  was  given  to  factors  such  as the  availability  of  open  spaces  with  suitable  configurations,  accessibility,  and meteorological conditions, taking into account both upward and downward airflow. During the sampling process, the sensitivity and stability of the equipment  were  carefully considered, ensuring that the equipment was recalibrated and that the results were consistent and reproducible.

Determination of Meteorological and Air Quality Parameters 

The meteorological parameters examined included temperature, wind direction, wind speed, and relative humidity. Measurements were  recorded  at  four  different  stations.  The  collection  of  meteorological  data  was  conducted  concurrently  with  air  quality assessments using portable in situ equipment. A Digital  Anemometer (MASTECH MS6252A), a Max-Min Thermometer, and a Hygrometer (KTJTA318) were utilized to measure wind speed, temperature, and relative humidity.

Determination/Measurement of odor concentration level at different sampling points. 

An odor level indicator XP-329III (New Cosmos Electric Co. Ltd.) was used to assess odor concentrations. Data collection involved monitoring sensitive receivers at various points within a 10 km radius of the landfill site. Each sampling site recorded readings for a duration of 10 minutes.


Data analyses 

Descriptive  statistics  were  employed  to  analyze  the  data,  incorporating  tables  and  percentages.  Following  this,  the  study's hypotheses were evaluated using the Analysis of Variance (ANOVA) for the first hypothesis, while the Chi-square statistical method was utilized for the second and third hypotheses.

The ambient air pollutants were then classified into categories as presented in Table 2. 

Table 2: Rating of Air Quality Index

AQI Values  Health concern     Health Effects

0 – 50          Good               None
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51 – 100       Moderate          Usually, sensitive people should consider reducing prolonged or heavy exertion.

101 – 150     Unhealthy    for    Increasing likelihood of respiratory symptoms in sensitive individuals, aggravation sensitive groups  of heart or lung disease and premature mortality in persons with cardiopulmonary disease and the elderly

151 – 200     Unhealthy         Increased aggravation of heart or lung disease and premature mortality in persons with  cardiopulmonary  disease  and  the  elderly;  increased  respiratory  effects  in general population 201 – 300     Very unhealthy     Significant increase in respiratory symptoms and aggravation of lung disease, such as asthma; increasing likelihood of respiratory effects in general population.

301 – 500     Hazardous         Serious  risk  of  respiratory symptoms  and  aggravation  of  lung  disease,  such  as asthma; respiratory effects likely in general population

Source: US EPA (2011)

Table 3 Nigerian Ambient Air Quality Standard

Air Pollutants                                            Emission Limits 

Particulates                                                               3 250 (μg/m) SO 2                                               0.1 (ppm) Non-methane                                                 3 160 (μg/m) CO                                                   3 11- 4 (μg/m) or 10 (ppm) NOX                                      0.04 - 0.06 (ppm)

Photochemical Oxidant                                 0.06 (ppm)

H 2S                                           10 (ppm) CH 4                                            1000 (ppm) Source: FMEnv, 1991

III. Results 


Spatial distribution of meteorological variables 

The distribution of  meteorological  variables in the study area, as illustrated in Table 4, indicates that temperatures ranged  from 27.04ºC at station 4 to 32.07ºC at station 1. In terms of relative humidity, the values fluctuated between 82.47% at station  4 and 95.70% at station 1. Wind speeds were recorded from 3.06 at station 1 to 1.32 at station 4.

Table 4: Spatial distribution of meteorological variables

Parameters                       Station 1            Station 2          Station 3          Station 4 

Wind speed (m/s)                             a                                a                              a                           a 3.06±1.41 2.10±0.13 2.76±0.285 1.32±0.38

Temperature (ºC)                               a                                a                                                          a 32.07±2.50 29.63±2.00 30.60±2.00a 27.04±0.50

Relative Humidity (%)                          a                                a                             a                             a 95.70±4.50 92.95±3.50 94.90±2.00 82.47±1.50

Means with different superscripts along the same row are significantly different (p < 0.05) ± Standard error.


Spatial dispersion of atmospheric gases 

The distribution of atmospheric gases is detailed in Table 5. The findings indicate that the dumpsite (station 1) recorded the highest levels of NO2 (0.28±0.00a ppm), CO (43.0±0.45a ppm), NH3 (6.78±0.16a ppm),  H2S (10.51±0.01a ppm), PM2.5 (129.66±5.00a μg/m3                          3 ), and PM 10 (128.7±6.50a μg/m). The levels of NO2 and H2S were found to exceed FEPA limits. In contrast, the levels of CO and particulate matter (PM2.5 and PM10) remained below the FEPA limits.

Table 5: Spatial Dispersions of Atmospheric Gases

Parameters           Station 1                 Station 2            Station 3            Station 4          FEPA limits CO (ppm)                   a                                    a                             a                              a 43.0±0.45 32.1±0.35 37.5±0.56 30.72±1.14        10
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H                 a                                  a                             a                            a S (ppm) 10.51±0.01 4.34±0.01 5.89±0.02 2.89±0.11        0.008 2

CH                a                                  a                              a                           a (ppm) 12.2±0.11 7.1±0.01 10.1±0.02 5.3±0.18 4 

NO                                        a 2 (ppm) a a            a 0.28±0.00 0.10±0.14 0.05±0.01 0.15±0.03      0.05

NH                a                                    a                             a                            a (ppm) 6.78±0.16 4.12±0.97 5.21±0.14 3.08±0.49 3 

PM     3                          a                             b                       c                      a (μg/m ) 129.66±5.00 91.22±13.50 109.9±11.00 80.27±2.00       250 2.5 

PM     3                         a                                                      c                      a b (μg/m ) 128.7±6.50 118.2±28.50 120.6±18.50 106.7±3.50       150 10 

Means with different superscripts along the same row are significantly different (p < 0.05) ± Standard error


Odor measurements 

At station 1, the odor concentration varied from 49 to 149 ou/m 3                                                         3 , with an average value of 109.75±39.46 ou/m. This location is situated 1.5 km from the landfill. The data indicates that the odor concentration at station 1 exceeded the acceptable range of 10-15 ou/m 3 by more than seven times, as outlined by the Offensive Odor Control Law (Japan Ministry of the Environment, 2003). The rapid industrial growth and urbanization in the Greater Port Harcourt Area, where the dumpsite is found, have contributed to an increase in complaints regarding air pollution, noise, and unpleasant odors.

At station 2, located 5.2 km from the dumpsite, the odor concentration ranged from 2 to 44 ou/m 3, with a mean value of 18.97±10.84 ou/m 3. The odor levels here exceed the acceptable guidelines for residential areas (Japan Ministry of the Environment, 2003). It’s noteworthy that this residential area lies in the southwest (SW) wind direction. This finding is significant as it reveals that even at a  distance  of  over  5  km  from  the  dumpsite,  odors  are  still  reported  as  a  nuisance,  with  nearly  80.0%  of  respondents  indicating annoyance.

In station 3, the range of odor concentration was from 45 to 138 ou/m3                                      3 , averaging 102.97±10.50 ou/m. Station 3 is directly across from the Obiri/Ikwerre dumpsite, which is predominantly residential. This station faces the highest level of perceived odor threat from  the  dumpsite,  and  it  recorded  the  most  significant  level  of  odor  annoyance  according  to  the  survey.  The  average  odor concentration  at  this  station  is  significantly  above  the  acceptable  limit,  with  the  peak  recorded  level  reaching  140  ou/m3. Additionally,  station  3  has  ongoing  human  activities  such  as  infrastructure  development  and  high-rise  constructions  that  may influence odor dispersion.

At station 4, odor levels varied from 1 to 40 ou/m 3                                           3 , with a mean of 10.97±10.50 ou/m. This station illustrates a variation in odor concentrations across different areas, showing a decrease in concentration with increased distance. This observation aligns with the findings of Gȩbicki et al. (2016), which reported that odor levels from a municipal landfill in Gdansk, Poland, ranged from 12.50 to 36.70 ou/m 3 in the northeast direction. Furthermore, other studies have shown that the spatial distribution of odor from municipal wastewater treatment facilities in Poland was higher close to the source (Barczak and Kulig, 2016). [


Questionnaire administration and retrieval 

Table 6 presents the administration and collection of the questionnaire as recorded. A total of 92 participants were selected for the study; however, only 90 completed and returned the questionnaire, which was utilized for the analysis.

Table 6: Questionnaire administration and retrieval.

Response                          Frequency                         Percentage (%) Number Administered                99                                  100

Number Collected                    90                                  97.8

Source: Field report (2025).

Socio-demographics of respondents 

Table 7 presents the socio-demographic characteristics of the study participants. The study included 75 males, accounting for 83.3% of the total population, compared to 15 females, who made up 16.7%. The age distribution revealed that the majority of respondents were  within  the  36 to  45  years  age  bracket,  totaling  49  individuals,  which  constitutes 54.4%  of  the study  population.  This  was followed by the 25 to 35 age group, with 30 respondents representing 33.3%, and those aged 45 and above, totaling 11 respondents, or 12.2% of the population.

In terms of occupation, commuters were the largest group, comprising 35 respondents, or 38.9% of the study population. This was succeeded by traders/artisans, with 32 respondents, representing 35.6%, and civil servants, who accounted for 23 respondents, or 25.6%.
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Regarding  educational  qualifications,  the  majority  of  respondents  had  completed  secondary  education,  totaling  60  individuals, which represents 66.7% of the study population. This was followed by those with primary education, numbering 19 respondents, or 21.1%, while 11 respondents, or 12.2%, had attained tertiary education.

Table 7: Socio-demographic characteristics of the respondents.

Socio-demographic characteristics                      Respondents 

Sex

Male                                                  75

Female                                               15

Total                                                        90

Age

25-35                                                   30

36-45                                                   49

45 and above                                           11

Total                                                        90

Occupation

Commuter                                        35

Trading/Artisan                                           32

Civil Servant                                               23

Total                                                        90

Level of Education

Primary                                                 19

Secondary                                             60

Tertiary                                                      11

Total                                                        90

Source: Field report (2025).

Environmental implications of the air quality in the vicinity of the Port Harcourt airport road dumpsite 

This  segment  of  the  research  highlights  the  respondents'  views  regarding  the  perceived  effects  of  air  quality  near  the  Obiri Ikwerre/Port Harcourt airport road dumpsite. According to Table 8, concerning the impact of the local waste dumpsite on air quality and  its  subsequent  effects  on  human  health,  39  respondents,  accounting  for  43.3%  of  the  study  population,  strongly  agreed. Additionally, 26 respondents, representing 28.9%, agreed, while 18 respondents, or 20.0%, disagreed, and 7 respondents, making up 7.8%, strongly disagreed.  Table 9 outlines the health issues linked to the waste dump environment. Here, 24 respondents, or 26.7%  of  the  study  population,  acknowledged  upper  respiratory  tract  infections,  32  respondents,  representing  35.6%,  identified rashes, 20 respondents, or 22.2%, reported coughs or catarrh, and 14 respondents, accounting for 15.6%, noted eye irritation. Table 10 presents the community's perception of air quality as a factor influencing environmental quality around the dump site. In this case, 62 respondents, or 68.9% of the study population, agreed, while 24 respondents, representing 26.7%, also agreed. Conversely, 3 respondents, or 3.3%, disagreed, and 1 respondent, making up 1.1%, strongly disagreed. Table 11 indicates that regarding the environmental  nuisance  caused  by  the  presence  of  a  waste  dump  nearby,  31  respondents,  accounting  for  34.4%  of  the  study population, strongly agreed. Additionally, 28 respondents, representing 31.1%, agreed, while 19 respondents, or 21.1%, disagreed, and 12 respondents, making up 13.3%, strongly disagreed. Table 12 reveals that concerning the impact of the waste dump on land deformation in the area, 48 respondents, which is 53.3% of the study population, strongly agreed. Furthermore, 28 respondents, representing 31.1%, agreed, 9 respondents, or 10.0%, disagreed, and 5 respondents, accounting for 5.6%, strongly disagreed. Table 13 demonstrates that in relation to the waste dump affecting the area's aesthetics, 49 respondents, or 54.4% of the study population, strongly agreed. In addition, 28 respondents, representing 31.1%, agreed, while 7 respondents, accounting for 7.8%, disagreed, and 6 respondents, or 6.7%, strongly disagreed.

Table 8: Waste dumpsite in the area influences air quality, which affects Human health.

Response                          Frequency                         Percentage [image: ]
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Strongly Agreed                       39                                    43.3

Agreed                             26                                  28.9

Disagreed                             18                                    20.0

Strongly disagreed                     7                                       7.8

Total                                 90                                     100 

Source: Field report (2025).

Table 9: Ailments associated with the air quality around the waste dump environment Response                          Frequency                         Percentage Rashes                               32                                   35.6

URTI                           24                              26.7

Cough/Catarrh                       20                                   22.2

Eye Irritation                             14                                         15.6

Total                                 90                                     100 

Source: Field report (2025).

Table 10. Offensive odor influences environmental quality in the waste dump vicinity.

Response                          Frequency                         Percentage Strongly Agreed                       62                                    68.9

Agreed                             24                                  26.7

Disagreed                             3                                     3.3

Strongly disagreed                     1                                       1.1

Total                                 90                                     100 

Source: Field report (2025).

Table 11. The presence of a waste dump in the vicinity is an environmental nuisance.

Response                          Frequency                         Percentage Strongly Agreed                       31                                    34.4

Agreed                             28                                  31.1

Disagreed                             19                                    21.1

Strongly disagreed                     12                                     13.3

Total                                 90                                     100 

Source: Field report (2025).

Table 12. The waste dump has deformed the land in the area.

Response                          Frequency                         Percentage Strongly Agreed                       48                                    53.3

Agreed                             28                                  31.1

Disagreed                             9                                     10.0

Strongly disagreed                     5                                       5.6

Total                                 90                                     100 

Source: Field report (2025).
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Table 13. The presence of the waste dump has defaced the aesthetics of the area.

Response                          Frequency                         Percentage Strongly Agreed                       49                                    54.4

Agreed                             28                                  31.1

Disagreed                             7                                     7.8

Strongly disagreed                     6                                       6.7

Total                                 90                                     100 

Source: Field report (2025).

The ANOVA Table 14 indicates that the computed F statistic for the analysis is 0.000127, while the critical value stands at 3.31583. Consequently, since the computed F statistic of 0.000127 is lower than the critical value of 3.31583 at 232 degrees of freedom, we accept the null hypothesis (H0) which posits no significant variation, and reject the alternative hypothesis (H1). The findings of the study demonstrate that there is no statistically significant variation in air quality across the various sections of the study area. The second hypothesis of the study (H 02) asserts that there is no statistically significant effect of offensive odor on environmental quality. This was evaluated using the Chi-Square statistical method, with degrees of freedom calculated as df = (R-1)(C-1) = (4-1)(1-1) = 3. The critical Chi-square value at a 95% significance level for 3 degrees of freedom is 7.81. Since the calculated Chi-square value of 9.98 exceeds the critical value of 7.81, we reject the null hypothesis of no significant impact and accept the alternative hypothesis, which indicates a statistically significant effect of offensive odor on environmental quality. The third hypothesis of the study (H03) posits that there is no statistically significant effect of odor on the health of residents near the Obiri Ikwerre/Port Harcourt airport road dumpsite. The degrees of freedom are calculated as df = (R-1)(C-1) = (4-1)(1-1) = 3. The critical Chi-square value at a 95% significance level for 4 degrees of freedom is also 7.81.  Given that the calculated Chi-square  value of 106.8 is greater than the critical value of 7.81, we reject the null hypothesis of no significant impact and accept the alternative hypothesis, which suggests a statistically significant effect of offensive odor on the health of commuters and residents.

Table 14. Result of ANOVA for variation in air quality in the different sections of the Area.

Source of variation        SS              Df                MS           F               P-value     F crit Between Groups          0.134438       2                0.067219

Within Groups            15910.15       30               530.3384      0.000127       0.999873    3.31583

Total                       15910.29       32

Table 15. Chi–Square analysis table for the impact of air quality on environmental quality Response                                                                    2                   2 Observed Expected O-E O-E O -E/E 

Strongly Agreed              31                22.5               8.5             72.25           3.20

Agreed                      28               22.5               5.5             30.25           1.34

Disagreed                     19                22.5               -3.5             12.25           0.54

Strongly Disagreed            12                22.5                -10.5            110.25          4.90

X 2                                                                                  9.98 

Table 16. Chi–Square analysis table for impact of air quality on health

Response                                                               2                        2 Observed Expected O-E O-E O -E/E 

Strongly Agreed        62             22.5               39.5                1560.25            69.3

Agreed               24             22.5               1.5                2.25               0.1

Disagreed              3               22.5                -19.5               380.25             16.9

Strongly Disagreed     1               22.5                -21.5               462.25              20.5

X 2                                                                                106.8 
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IV. Discussion 

The distribution of atmospheric gases exhibited spatial variations across the sampled locations. Most atmospheric gases, including CO, H2S, CH4, NO2, NH3, PM2.5, and PM10, were significantly higher at the dumpsite compared to the other three sites. The elevated levels of these gases indicate that the dumpsite serves as a likely source of hazardous gases and pollutants in the surrounding area, accompanied by unpleasant odors. This finding aligns with the observations of various researchers who reported similar conclusions earlier (Kumar et al., 2004; Annepu, 2012; Weli and Adekunle, 2014; Gospel et. al, 2025). Additionally, the elevated concentrations of NO2 and CH4 further highlight the dumpsite's role as a source of greenhouse and acid-forming gases, which contribute to acid rain. Similar results have been documented by Watson and Albritton (2001), Hamoda (2006), and Rim-Rukeh (2014). Moreover, the high levels of gases like CO and NO2 may further underscore the same source contributions of these gases. This is closely linked to the regular practice of waste burning often observed at dumpsites. The high CO levels in the dumpsite may also result from the incomplete combustion of fossil fuels (Rim-Rukeh, 2014). In addition to fossil fuel combustion, CH 4 may have been released into the atmosphere due to the decomposition of organic matter (Mark and Léo, 2018). Ideriah and Stanley (2008) pointed out that the levels of CH4 and NO2 at dumpsites are influenced by industrial solid wastes found in the landfill composition.

The increased levels of particulate matter (PM2.5 and PM10) observed at the landfill site can be attributed to operations characterized by  various  chemical  and  mechanical  activities  that  produce  and  release  dust  particles  into  the  air  (Chalvatzaki,  2010).  The incineration of waste may have contributed to the increased levels of particulate matter at the dumpsite. The elevated concentrations of the aforementioned gases in the landfill indicate a necessity for protective measures, such as the use of appropriate masks, for those working in this setting. Overall, the concentrations of gases like NO 2, H 2S, and CH4 in all sampled locations surpassed the allowable limits established by FEPA, indicating a significant degree of atmospheric pollution in these areas. Such conditions could be critical and pose serious health risks to local residents. Prolonged exposure to this contaminated air has subjected the inhabitants of the study area to  various adverse health issues. For instance, Mark and  Léo (2018) highlighted that sulfur dioxide (SO2) can cause irritation to the skin and mucous membranes (including the eyes, nose, throat, and lungs), negatively impacting the respiratory system.  Inhalation of sulfur dioxide is associated with increased respiratory symptoms and diseases, breathing difficulties, and a higher risk of premature mortality (Pope, 1995). Research conducted in China revealed that air pollutants such as SO2 may raise the risk of lung cancer mortality (Cao et al., 2011). Furthermore, exposure to nitrogen dioxide (NO2) can diminish lung function and  increase  the  likelihood  of  respiratory  problems  (WHO,  2003).  The  release  of  NO 2 raises  environmental  concerns  as  it  is  a greenhouse gas with the potential to contribute to global warming. Both NO2 and SO2 are significant contributors to acid rain and atmospheric particulates (Don-Pedro, 2009).

The analysis of meteorological parameters revealed that station 1 (Obiri/Ikwerre Dumpsite) recorded elevated temperatures, likely attributable to urban heat effects and insufficient  vegetation in the  vicinity.  It  was observed that a decrease in relative humidity corresponded with an increase in temperature, and  vice  versa.  This observation reinforces the inverse relationship between these environmental parameters. A similar trend was noted at station 4 (Ospac Junction Mgbodo Aluu by Obiri/Ikwerre Omagwu Airport Road), where higher relative humidity coincided with lower temperatures. The maximum wind speed recorded at station 1 may be linked to a decline in urban tree cover, which could have otherwise mitigated wind speed. In contrast, the reduced wind speed at station 3 (4th Avenue, SAR Road) may be associated with the presence of nearby vegetation, particularly trees. This observation aligns with the findings of Tahir and Yousif (2013), who indicated that denser tree foliage significantly influences wind speed.

The second objective of the study was to assess the health risks associated with air quality in the area. Analysis of the questionnaire responses, as presented in Table 8, indicated that the waste dumpsite significantly affects air quality, with a substantial 72.2% of respondents agreeing with this assertion. This finding corroborates the research of Ogboeli et al. (2025), Ubouh et al. (2016), Allen et al. (2015), and the Committee on Environmental Health (2004). Furthermore, Table 9 highlights that the most common health issues linked to the dumpsite include upper respiratory tract infections (URTI) and skin rashes, with a notable 62.3% of respondents reporting  these  ailments.  This  evidence  underscores  the  health  risks  posed  by  the  waste  dumpsite,  consistent  with  the  studies conducted by Ochindo (2015), Brauer et al. (2008), and Bell et al. (2004).

To  evaluate  the  environmental  effects  of  air  quality  near  the  Obiri  Ikwerre/Port  Harcourt  airport  road  dumpsite,  an  analysis  of questionnaire  responses,  as  presented  in  Table  10,  indicated  that  90.4%  of  participants  acknowledged  that  the  unpleasant  odor emanating from the waste dump adversely affects the environmental quality of the area. Additionally, Table 11 shows that 65.5% of respondents considered the waste dump to be an environmental nuisance.  This finding  aligns with the research conducted by Ezekwe and Arukoyu (2017), Pieters et al. (2015), Mateen and Brook (2011), Miller et al. (2007), and Hamoda (2004). Furthermore, the  study,  as  illustrated  in  Tables  12,  13,  and  14,  revealed  that  84.4%  of  respondents  believed  the  dump  has  altered  the  land's topography,  while 85.5% agreed that it has detracted from the area's  visual appeal. The hypothesis testing presented in Table 14 demonstrated that there is no statistically significant difference in air quality across the various sections of the study area, which is consistent with the findings of Ochindo (2015), Amuda et al. (2014), and Saber and Heydari (2012).

In conclusion, the tested hypothesis of the study  validated that the waste dumpsite has significant effects on both health and the environment, indicating that there are notable health and environmental consequences in the area surrounding the Port Harcourt airport road dumpsite. The key findings of the study are as follows:  The levels  of gases such  as NO2, H2S, CO, and NH3 in all sampled locations surpassed the thresholds established by FEPA, categorizing the air as polluted.
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   Upper Respiratory Tract Infections (URTI) and skin rashes are common health issues reported in the region.

   There is clear evidence linking the waste dump to adverse health effects on local residents.

 The  quality  of  air  directly  affects  the  environmental  conditions  near  the  waste  dumpsite,  which  is  identified  as  an environmental nuisance.

   No statistically significant differences in air quality were observed across the various sections of the study area.

 The  waste  dumpsite  has  detrimental  effects  on  health  and  the  environment,  further  underscoring  the  health  and environmental challenges present near the Port Harcourt airport road dumpsite.


V. Conclusion and recommendations 

The findings indicate that the decision to establish a waste dumpsite in the studied area was misguided, particularly considering that  it  is  a  developing  residential  zone.  This  situation  highlights  a  disregard  for  urban  planning  policies  and  regulations  in  Port Harcourt. The research has revealed the adverse effects on both the environment and the health of residents living near a typical municipal solid waste dumpsite. Consequently, this study puts forth the following recommendations:    The Obiri/Ikwerre dumpsite should be relocated immediately.

 Comprehensive urban planning must be implemented, particularly regarding the placement of new dumpsites. This process should encompass an integrated development plan that includes appropriate land use, environmental impact assessments, and adherence to established regulatory standards.

 It is advisable for the government to ensure that residential buildings are not situated within a 3 km radius of any waste dumpsite.

 Given the health issues and environmental concerns identified around the dumpsite near Port Harcourt airport road, it is imperative  to  close  this  site  to  prevent  further  health  deterioration  among  the  local  community  and  additional environmental harm.

 Since this study focused on a single dumpsite, further research should be undertaken to assess the impacts of all dumpsites within Port Harcourt City on the environment and the health of nearby communities.
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