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Figure S1: Seasonal Detection Frequencies for Bisphenol A (BPA), Hydroquinone (HQ), 
Resorcinol (RE), and Benzoquinone (BQ) in groundwater sources from rural and urban areas 
of Osun, Oyo, and Lagos States.
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Table SI 1: Physicochemical Properties of the Targeted Analyte of the Study

PC Chemical structure Water solubility 
(25 °C) (mg/L)

pKa Log Kow Ref.

Bisphenol A 300 10.29 3.32 1

Hydroquinone 72,000 9.9 0.59 2

1,4-

benzoquinone

10,000 N/A 0.20 3

Resorcinol 717,000 9.15 0.80 4

Table SI 2: Geographical Coordinates of Sampling Points

State/Setting Location Groundwater Type Coordinates Sample ID

Osun (R) Ede Borehole 7°45′37″ N, 4°26′29″ E ED 1

Borehole 7°44′16″ N, 4°25′58″ E ED 2

Borehole 7°43′54″ N, 4°25′24″ E ED 3

Well 7°41′39″ N, 4°27′13″ E ED 4

Well 7°43′14″ N, 4°26′51″ E ED 5

Borehole 7°41′51″ N, 4°27′18″ E ED 6

Well 7°41′57″ N, 4°27′32″ E ED 7

Well 7°41′47″ N, 4°27′10″ E ED 8

Borehole 7°41′44″ N, 4°27′28″ E ED 9

Borehole 7°41′50″ N, 4°27′15″ E ED 10

Osun (U) Osogbo Well 7°46′14″ N, 4°32′17″ E OS 1

Borehole 7°46′54″ N, 4°32′58″ E OS 2
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Borehole 7°47′28″ N, 4°32′14″ E OS 3

Well 7°48′30″ N, 4°34′58″ E OS 4

Borehole 7°46′28″ N, 4°31′59″ E OS 5

Borehole 7°46′04″ N, 4°32′31″ E OS 6

Well 7°47′14″ N, 4°32′58″ E OS 7

Borehole 7°45′22″ N, 4°33′09″ E OS 8

Borehole 7°45′26″ N, 4°32′59″ E OS 9

Borehole 7°46′12″ N, 4°32′32″ E OS 10

Oyo (R) Asejire Well 7°21′33″ N, 4°09′32″ E AS 1

Well 7°20′59″ N, 4°07′35″ E AS 2

Well 7°21′02″ N, 4°08′03″ E AS 3

Borehole 7°20′59″ N, 4°07′57″ E AS 4

Borehole 7°21′26″ N, 4°08′06″ E AS 5

Well 7°21′20″ N, 4°08′04″ E AS 6

Well 7°21′08″ N, 4°08′26″ E AS 7

Borehole 7°20′49″ N, 4°08′01″ E AS 8

Well 7°21′31″ N, 4°07′20″ E AS 9

Well 7°21′23″ N, 4°07′35″ E AS 10

Oyo (U) Ibadan Borehole 7°23′22″ N, 3°54′32″ E IB 1

Borehole 7°23′18″ N, 3°54′36″ E IB 2

Well 7°23′13″ N, 3°54′31″ E IB 3

Well 7°23′23″ N, 3°54′38″ E IB 4

Borehole 7°23′34″ N, 3°54′44″ E IB 5

Well 7°23′26″ N, 3°54′09″ E IB 6

Borehole 7°23′17″ N, 3°54′20″ E IB 7

Borehole 7°23′19″ N, 3°54′21″ E IB 8

Borehole 7°22′53″ N, 3°53′53″ E IB 9

Well 7°22′40″ N, 3°53′50″ E IB 10

Lagos (U) Ojota Borehole 6°35′26″ N, 3°22′39″ E OJ 1

Borehole 6°35′41″ N, 3°22′21″ E OJ 2

Borehole 6°35′25″ N, 3°22′25″ E OJ 3

Borehole 6°35′21″ N, 3°22′26″ E OJ 4

Well 6°35′22″ N, 3°22′27″ E OJ 5
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Borehole 6°35′32″ N, 3°22′22″ E OJ 6

Well 6°35′44″ N, 3°22′29″ E OJ 7

Borehole 6°35′30″ N, 3°22′28″ E OJ 8

Well 6°35′15″ N, 3°22′25″ E OJ 9

Borehole 6°35′13″ N, 3°22′24″ E OJ 10

Lagos (R) Badagry Well 6°27′11″ N, 2°52′28″ E BAD 1

Well 6°27′09″ N, 2°52′33″ E BAD 2

Borehole 6°27′07″ N, 2°52′38″ E BAD 3

Well 6°27′05″ N, 2°52′43″ E BAD 4

Borehole 6°27′03″ N, 2°52′48″ E BAD 5

Borehole 6°27′01″ N, 2°52′53″ E BAD 6

Borehole 6°26′59″ N, 2°52′58″ E BAD 7

Well 6°26′57″ N, 2°53′03″ E BAD 8

Borehole 6°26′55″ N, 2°53′08″ E BAD 9

Borehole 6°26′53″ N, 2°53′13″ E BAD 10

N.B: R= rural; U=Urban
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Table SI 3: Seasonal and Geographical Mean Concentration (mg/L)

Compound Location Rural Rainy 
(Mean ± 
SD)

Rural Dry 
(Mean ± 
SD)

Urban Rainy 
(Mean ± SD)

Rural Dry 
(Mean ± SD)

BPA Osun 1.06 ± 0.90 19.16 ± 6.47 1.88 ± 1.38 20.90 ± 9.54

Oyo 4.82 ± 2.04 6.36 ± 1.00 6.65 ± 3.74 3.99 ± 2.05

Lagos 4.50 ± 2.84 14.42 ± 4.18 11.10 ± 13.69 11.90 ± 5.67

HQ Osun 7.26 ± 6.78 4.16 ± 3.33 4.50 ± 4.81 3.72 ± 5.12

Oyo 2.27 ± 1.37 11.93 ± 1.51 1.35 ± 1.39 8.15 ± 6.61

Lagos 2.18 ± 1.70 3.74 ± 4.71 6.65 ± 9.87 3.85 ± 2.73

RE Osun 2.30 ± 0.42 6.40 ± 5.28 2.61 ± 2.56 2.07 ± 1.90

Oyo 0.73 ± 0.75 4.54 ± 0.86 1.87 ± 1.93 6.63 ± 2.90

Lagos 3.06 ± 2.00 3.70 ± 6.45 6.97 ± 10.60 20.70 ±14.14

BQ Osun 1.61 ± 1.23 5.45 ± 1.90 0.83 (1 value) 1.31 ± 2.31

Oyo 4.06 ± 6.65 9.30 ± 4.24 2.20 ± 2.64 6.54 ± 3.64

Lagos 3.90 ± 3.20 - 3.20 ± 1.83 4.50 ± 3.22

Table SI 4: Statistical Summary of the Studied PCs in Groundwater

Location Season Parameters 

(mg/L)

BPA HQ RE BQ

Osun (R) Rainy Median 0.79 8.08 2.14 1.61

Min-Max 0.22-3.02 0.00-18.20 0.00-2.87 0.74-2.48

Osun (R) Dry Median 19.29 4.07 4.57 6.10

Min-Max 5.94-29.03 0.00-7.80 0.79-16.43 1.23-7.14

Osun (U) Rainy Median 1.57 4.05 1.24 0.83 (*)

Min-Max 0.00-4.71 0.09-13.53 0.00-5.57 -

Osun (U) Dry Median 25.50 2.52 1.44 0.36

Min-Max 0.00-38.79 0.00-14.99 0.00-5.86 0.00-6.01

Oyo (R) Rainy Median 4.06 1.97 1.05 1.22

Min-Max 0.00-7.65 0.00-3.21 0.00-10.33 0.54-17.48

Oyo (R) Dry Median 6.45 11.60 4.27 7.14

Min-Max 4.59-7.48 0.00-13.68 0.00-5.96 6.55-14.17

Oyo (U) Rainy Median 7.11 0.63 1.82 1.19

Min-Max 0.00-12.15 0.00-3.69 0.00-6.11 0.00-3.03
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Oyo (U) Dry Median 3.08 9.71 7.93 8.27

Min-Max 0.00-7.11 0.00-13.84 0.00-8.66 0.00-9.61

Lagos (R) Rainy Median 5.65 2.89 3.83 3.52

Min-Max 0.00-8.50 0.00-4.01 0.00-4.45 0.00-8.08

Lagos (R) Dry Median 16.01 1.97 0.96 **

Min-Max 0.00-18.23 0.00-13.68 0.00-30.66 **

Lagos (U) Rainy Median 5.45 2.60 2.43 3.44

Min-Max 0.00-35.58 0.00-24.13 0.00-4.10 0.00-43.61

Lagos (U) Dry Median 10.15 3.91 19.98 4.22

Min-Max 0.00-20.75 0.00-7.93 0.00-47.37 0.00-24.71
Footnote: * means only one (1) reported concentration; ** means 0% detection frequency; ND was 
treated as zero; Rural (R); Urban (U)

Table SI 5: Summary of the Comparative Statistics across the Sampled States

State Location Compound–Season 
Effect (Rainy vs Dry 
× Compounds)

Interaction 
(Location × Season-
Compound)

Significance 
Summary

Osun F = 6.50, p = 
0.012 
(significant)

F = 4.48, p< 0.001 

(highly significant) F = 0.89, p = 0.519 
(not significant)

Location and 
season 
significantly 
influenced the 
levels of 
compounds.

Oyo
F = 0.34, p = 
0.563 (Not 
significant)

F = 3.80, p = 0.0008 
(Significant)

F = 1.76, p = 0.101 
(not significant)

Seasonal variation 
was present; 
spatial effects 
were minimal.

Lagos
F = 12.82, p = 
0.0005 (Highly 
significant)

F = 9.39, p< 0.000001 
(Highly significant)

F = 4.48, p = 0.0002 
(Significant)

Strong influence 
of both spatial and 
seasonal factors, 
including their 
interaction.
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Table SI 6: Global Comparative Data onTargeted PC Compounds in Groundwater

Location Year Analyte Reported levels (mg/L) Ref.

China 2019 BPA ND-0.0349 5

China 2018 BPA 0.000067–0.000118 6

China 2024 BPA 0-0.00016 7

Poland 2025 BPA 2.58-5.90 8

Nigeria 2023 BPA ND 9

Nigeria 2019 BPA 0.008-0.081 10

Nigeria 2023 HQ 0.005-0.053 11

Footnote: ND-not detected

Figure S2: Pearson correlation analysis of phenolic compounds and physicochemical 
parameters in groundwater from Osun, Oyo, and Lagos.
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Figure S3: Representative Scree Plots from the Multivariate analysis
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Figure S4: Representative Chromatogram Details of the Studied Phenolic Compounds
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