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RESUMEN

La contaminacién por metales pesados provenientes de botaderos de residuos
sélidos constituye una problematica ambiental y de salud publica significativa,
particularmente en comunidades peruanas. Se evaluo la distribucién espacial de plomo
(Pb), cobre (Cu), cadmio (Cd) y arsénico (As) en el area de influencia de un botadero
ubicado en las coordenadas 381791.61 E - 8286108.14 S (UTM WGS 84 Zona 19), Se
analizaron 15 muestras de suelo a distancias entre 10 a 200 m mediante
espectrofotometria de absorcién atomica. Se observé un gradiente de concentracion
decreciente en las concentraciones promedio para el Pb (0.363-0.257 mg/kg), Cu
(1.700-1.099 mg/kg) y Cd (2.536-2.201 mg/kg), mientras que el As mostré un incremento
(0.029-0.123 mg/kg) con la distancia. Las concentraciones maximas de Pb (0.450
mg/kg) y Cu (1.940 mg/kg) se detectaron a 10 m en suelo limoso sin uso, Cd (2.925
mg/kg) a 50 m en sustrato similar y As (0.320-0.330 mg/kg) a 150-200 m en suelo
arenoso. Se observé un incremento en la capacidad de intercambio catiénico (10.93 a
11.87 cmol/kg) y la humedad del suelo (28.10-32.33%). Los -coeficientes de
determinacién (R2 = 0.7665-0.7983) indicaron una correlacion significativa entre la
concentracion metélica y la distancia al botadero. El uso del suelo influyé notablemente
en la distribucion de metales, con mayores niveles de Cd en areas agricolas y menores
concentraciones de Pb y Cu en zonas urbanas. Los resultados evidencian la interaccion
entre metales pesados, propiedades edaficas y uso del suelo, subrayando la necesidad

de implementar estrategias de remediacion para el area impactada.

Palabras clave: contaminacion ambiental, andlisis de suelos, correlacion, geo

estadistica.
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ABSTRACT

Heavy metal contamination from solid waste dumps represents a significant
environmental and public health issue, particularly in Peruvian communities. This study
evaluated the spatial distribution of lead (Pb), copper (Cu), cadmium (Cd), and arsenic
(As) in the area of influence of a dump located at coordinates 381791.61 E - 8286108.14
S (UTM WGS 84 Zone 19). Fifteen soil samples were analyzed at distances ranging from
10 to 200 m using atomic absorption spectrophotometry. A decreasing concentration
gradient was observed in the average concentrations for Pb (0.363-0.257 mg/kg), Cu
(1.700-1.099 mg/kg), and Cd (2.536-2.201 mg/kg), while As showed an increase (0.029-
0.123 mg/kg) with distance. Maximum concentrations of Pb (0.450 mg/kg) and Cu (1.940
mg/kg) were detected at 10 m in unused silty soil, Cd (2.925 mg/kg) at 50 m in similar
substrate, and As (0.320-0.330 mg/kg) at 150-200 m in sandy soil. An increase in cation
exchange capacity (from 10.93 to 11.87 cmol/kg) and soil moisture (28.10-32.33%) was
observed. The coefficients of determination (R? = 0.7665-0.7983) indicated a significant
correlation between metal concentration and distance from the dump. Land use notably
influenced the distribution of metals, with higher levels of Cd in agricultural areas and
lower concentrations of Pb and Cu in urban areas. The results demonstrate the complex
interaction between heavy metals, soil properties, and land use, highlighting the need to

implement specific remediation strategies for the impacted area.

Keywords: environmental pollution, soil analysis, correlation, geostatistics.



