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Figure S1. Comparison between the concentrations of ions and Maximum Permissible Limit (MPL) 

recommended by national standards for drinking water and irrigation water. 



 

Figure S2. Groundwater types plotted on a Piper trilinear diagram. 

 



Table S1. Indexes provided by R NbClust Package [1]. 

Index Equation "�" means number of observations, "�" means number of 

variables, and "�" means number of clusters.  
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Table S2. Comparison of the groundwater quality in relation to drinking water and irritations 

standards. 

Ítem 
NOM-127-SSA1-

1994 
EPA WHO EU FAO Max Value 

pH 8.5 8.5 7.0 - 8.0 --- 8.4 8.78 

EC 0.46 0 0.25 0.25 7 8.76 

TDS --- --- 1000 --- 2000 5606.4 

HCO3- --- --- 120 --- --- 683.2 

Cl- 250 7 250 7 350 2613.37 

SO42- 400 5.3 250 5.3 n/a 325.73 

Ca2+   75*   731.26 

Mg2+ 30 n/a 30 n/a 12 238.50 

K+ --- --- 12 --- --- 24.24 

Na+ 200 n/a 200 9 3 1051.1 

NO3- 10 10 50 11.25 5-30 30.3 

P --- --- --- --- --- 4.27 

B n/a n/a 0.5 1.0 0.7 5 

Fe 0.3 0.3 0.3 0.3 5 5.06 

Mn 0.15 0.05 0.05 0.05 0.2 0.33 

F 1.5 2 1.5 1.5 1 0.95 

Br n/a 0.01 0.01 0.01 n/a 5.67 

Li n/a n/a n/a n/a 2.5 0.14 

Cu 2 1 2 2 0.2 8.83 

Zn 5 5 3 n/a 2 0.53 

Al 0.2 0.2 0.2 0.2 5 7.47 

Cr 0.05 0.1 0.05 0.05 0.1 0.53 

Ni n/a n/a 0.07 0.02 0.2 0.22 

Pb 0.01 0.015 0.01 0.01 5 0.49 

Co n/a n/a n/a n/a 0.05 0.08 

Cd 0.005 0.005 0.003 0.005 0.01 0.003 

Units: Ion concentration (mg/L), pH (Standard Units), EC (∂S/m), TDS (mg/L), --- Not available.NOM-

127-SSA1-1994: Mexican Official Standard.  EPA: Environmental Protection Agency. EU: European 

Union. WHO: World Health Organization. FAO: Food and Agriculture Organization.  
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Figure S3. Silhouette plot of the clustering with high-dimensional dataset. 

 

Figure S4. Silhouette plot of the clustering with low-dimensional dataset. 

Table S3. Number of clusters suggested by each index. 

Índex 
Number of clusters 

suggested 

Frey 1 

CCC, Scott, McClain, SDindex 2 

Hartigan,  Silhouette, Marriot, TrCovW, TraceW, Friedman, Rubin, 

Cindex, Ball, PtBiserial 
3 

KL, CH, Duda, Pseudot2, Beale, Ratkowsky 6 

DB 8 

Dunn, SDbw 10 
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