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IDENTIFICACIÓN
TEMPERATURA 

AMBIENTE (°C)

TEMPERATURA 

MUESTRA (°C)
pH

CONDUCTIVIDAD 

ELÉCTRICA 

(µS/cm)

OXIGENO 

DISUELTO (mg/L)

REDOX MUESTRA 

(mV)

Mixquic 5-115m 23.4 24.1 7.84 2750 0.35 -181

Mixquic 5-145m 25.2 24.2 7.49 2730 0.71 -203

Mixquic 5-175m 31.3 24.7 7.29 4560 0.84 -169

Mixquic 5-205m 24.3 23.8 7.26 5350 0.37 -126

Mixquic 5-248m 24.6 24.1 7.37 5460 0.29 -141

PARAMETROS FISICO-QUIMICOS EN CAMPO

POZO MIXQUIC  5

IDENTIFICACIÓN
TEMPERATURA 

AMBIENTE (°C)

TEMPERATURA 

MUESTRA (°C)
pH

CONDUCTIVIDAD 

ELÉCTRICA (µS/cm)

OXIGENO 

DISUELTO (mg/L)

REDOX MUESTRA 

(mV)

Mixquixc 8-70 24.3 26.3 7.95 351 2.9 157.2

Mixquic 8-100 24.4 24.7 8.04 343 2.4 116.4

Mixquic 8-125 23.5 25.6 7.97 351 4.5 173.4

Mixquic 8-150 23.9 25.9 8.05 341 1.9 124.9

Mixquix 8-200 22.8 25.5 7.82 347 6.4 55.2

PARAMETROS FISICO-QUIMICOS EN CAMPO

POZO MIXQUIC  8

IDENTIFICACIÓN
TEMPERATURA 

AMBIENTE (°C)

TEMPERATURA 

MUESTRA (°C)
pH

CONDUCTIVIDAD 

ELÉCTRICA 

(µS/cm)

OXIGENO 

DISUELTO (mg/L)

REDOX MUESTRA 

(mV)

Mixquic 9-100 18.5 25.2 8.70 382 3.20 43

Mixquic 9-140 17.9 25.1 8.10 383 3.30 -33

Mixquixc 9-180 18.8 24.8 8.10 381 3.46 -10

Mixquic 9-220 16.5 25.4 8.09 381 3.57 -49

Mixquix 9-245 23.0 25.9 8.01 413 3.59 -34

PARAMETROS FISICO-QUIMICOS EN CAMPO

POZO MIXQUIC  9

IDENTIFICACIÓN
TEMPERATURA 

AMBIENTE (°C)

TEMPERATURA 

MUESTRA (°C)
pH

CONDUCTIVIDAD 

ELÉCTRICA 

(µS/cm)

OXIGENO 

DISUELTO (mg/L)

REDOX MUESTRA 

(mV)

Mixquic 10-150 27.4 22.4 8.15 514 1.42 -170

Mixquic 10-200 22.8 22.1 8.10 536 1.46 -306

Mixquic 10-250 27.2 23.2 8.39 549 1.01 -176

Mixquic 10-256 19.2 21.8 8.18 6100 0.44 -193

Mixquic 10-258 25.4 23.0 8.03 6270 0.38 -280

PARAMETROS FISICO-QUIMICOS EN CAMPO

POZO MIXQUIC  10
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Mixquic 1-100 26.9 24.5 7.36 2260 0.6 -201

Mixquic 1-150 26.5 24.1 7.42 2050 0.5 -201

Mixquic 1-200 26.6 24.7 7.40 1783 0.9 -185

Mixquic 1-220 20.3 24.0 7.46 1575 0.6 -188

Mixquic 1-245 26.2 24.7 7.52 1384 0.6 -202

Identificación
Temperatura 

Ambiente (°C)

Temperatura 

de la Muestra 

(°C)

pH CE (µs/cm) OD (mg/L)

Redox 

Muestra 

(mV)

PARAMETROS FISICO-QUIMICOS EN CAMPO

POZO MIXQUIC  1
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Elemento analizado Na Li Be Mg Al Si K Ca Sc Ti

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

MIXQUIC 5-70 115000 48 < 0.3 32600 30 24100 7250 26400 < 3 < 0.3

MIXQUIC 5-115 203000 44 < 0.5 58200 < 10 36100 11300 40200 < 5 < 0.5

MIXQUIC 5-145 276000 38 < 1 78800 < 20 38300 16800 46600 < 10 < 1

MIXQUIC 5-175 468000 29 < 3 130000 < 50 43000 32000 76700 < 30 < 3

MIXQUIC 5-205 668000 < 30 < 3 183000 < 50 40000 36400 84700 < 30 < 3

MIXQUIC 5-245 611000 28 < 3 169000 < 50 43100 38500 88900 < 30 < 3

Elemento analizado V Cr Mn Fe Co Ni Cu Zn Ga Ge

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

MIXQUIC 5-70 < 0.3 < 2 494 5460 0.263 10 12.1 11.7 < 0.03 0.42

MIXQUIC 5-115 < 0.5 < 3 490 7500 0.237 33.3 11.2 23.1 < 0.05 0.66

MIXQUIC 5-145 < 1 < 5 715 9860 0.223 18.8 17.8 14.2 < 0.1 0.77

MIXQUIC 5-175 < 3 < 10 1020 14200 0.368 23.3 8.7 24.9 < 0.3 1.04

MIXQUIC 5-205 < 3 < 10 1010 3580 0.311 23.9 < 5 < 10 < 0.3 1.23

MIXQUIC 5-245 < 3 < 10 1070 6460 0.424 25 5.6 15.7 < 0.3 1.25

Elemento analizado As Se Rb Sr Y Zr Nb Mo Ag Cd

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

MIXQUIC 5-70 0.27 < 0.6 12.1 222 < 0.009 < 0.03 < 0.01 1.9 < 0.6 0.305

MIXQUIC 5-115 0.42 < 1 15.5 439 < 0.01 0.31 < 0.03 1.4 < 1 0.742

MIXQUIC 5-145 0.94 < 2 17.8 594 < 0.03 < 0.1 < 0.05 1.1 < 2 0.778

MIXQUIC 5-175 1.19 < 5 29 890 < 0.07 0.39 < 0.1 < 3 < 5 0.629

MIXQUIC 5-205 1.11 < 5 32.5 1150 < 0.07 < 0.3 < 0.1 < 3 < 5 0.88

MIXQUIC 5-245 0.94 < 5 33 1040 < 0.07 < 0.3 < 0.1 < 3 < 5 0.703

Elemento analizado In Sn Sb Te Cs Ba La Ce Pr Nd

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

MIXQUIC 5-70 < 0.003 < 0.3 0.15 < 0.3 0.112 96.9 0.034 0.083 0.008 0.036

MIXQUIC 5-115 < 0.005 < 0.5 < 0.05 < 0.5 0.174 206 0.04 0.116 0.01 0.049

MIXQUIC 5-145 < 0.01 < 1 < 0.1 < 1 0.201 347 0.011 0.069 < 0.01 0.018

MIXQUIC 5-175 < 0.03 < 3 < 0.3 < 3 0.311 584 < 0.03 0.068 < 0.03 < 0.03

MIXQUIC 5-205 < 0.03 < 3 < 0.3 < 3 0.341 1030 < 0.03 < 0.03 < 0.03 < 0.03

MIXQUIC 5-245 < 0.03 < 3 < 0.3 < 3 0.35 760 < 0.03 < 0.03 < 0.03 < 0.03



   
 

DETERMINACIÓN DEL ORIGEN DE LA CONTAMINACIÓN EN POZOS DE LOS RAMALES TLÁHUAC (NETZAHUALCÓYOTL) Y MIXQUIC-SANTA 

CATARINA Y ESTUDIO DE ALTERNATIVAS DE TRATAMIENTO PARA ENTREGA DE AGUA POTABLE EN LOS PUNTOS DENOMINADOS: VIVEROS-

CUENCA LECHERA Y HOSPITAL PSIQUIÁTRICO, DISTRITO FEDERAL 

  26 
 

Elemento analizado Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

MIXQUIC 5-70 0.006 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003

MIXQUIC 5-115 0.007 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

MIXQUIC 5-145 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.011 < 0.01 < 0.01 < 0.01

MIXQUIC 5-175 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

MIXQUIC 5-205 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

MIXQUIC 5-245 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

Elemento analizado Hf Ta W Hg Tl Pb Bi Th U F

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS IC

MIXQUIC 5-70 < 0.003 < 0.003 < 0.06 < 0.6 < 0.003 0.67 < 0.9 < 0.003 0.006 0.27

MIXQUIC 5-115 < 0.005 < 0.005 < 0.1 < 1 < 0.005 1.42 < 2 < 0.005 < 0.005 0.42

MIXQUIC 5-145 < 0.01 < 0.01 < 0.2 < 2 < 0.01 2.34 < 3 < 0.01 < 0.01 0.62

MIXQUIC 5-175 < 0.03 < 0.03 < 0.5 < 5 < 0.03 1.44 < 8 < 0.03 < 0.03 < 0.3

MIXQUIC 5-205 < 0.03 < 0.03 < 0.5 < 5 < 0.03 1.26 < 8 < 0.03 < 0.03 1.2

MIXQUIC 5-245 < 0.03 < 0.03 < 0.5 < 5 < 0.03 1.86 < 8 < 0.03 < 0.03 1.38

Elemento analizado Cl NO2 (as N) Br NO3 (as N) PO4 (as P) SO4

Unidad mg/L mg/L mg/L mg/L mg/L mg/L

Método de análisis IC IC IC IC IC IC

MIXQUIC 5-70 174 < 0.03 0.88 < 0.03 < 0.06 1.62

MIXQUIC 5-115 381 < 0.05 2.35 < 0.05 < 0.1 0.49

MIXQUIC 5-145 528 < 0.1 2.01 < 0.1 < 0.2 < 0.3

MIXQUIC 5-175 961 < 0.3 3.45 < 0.3 < 0.5 1.78

MIXQUIC 5-205 1210 < 0.3 4.56 0.26 < 0.5 1.8

MIXQUIC 5-245 1220 < 0.3 4.78 < 0.3 < 0.5 1.99
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Elemento analizado Na Li Be Mg Al Si K Ca Sc Ti

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

MIXQUIC 10-150 71500 33 < 0.2 10900 22 35200 6420 11500 < 2 1.2

MIXQUIC 10-200 73000 31 < 0.2 10200 171 33800 5850 12200 < 2 11.7

MIXQUIC 10-250 87200 36 < 0.2 12000 85 38100 6720 13000 < 2 4.3

MIXQUIC 10-256 1210000 102 < 3 60500 86 34900 88800 25800 < 30 9.7

MIXQUIC 10-258 1610000 102 < 3 68900 191 34800 105000 25100 < 30 12.2

Elemento analizado V Cr Mn Fe Co Ni Cu Zn Ga Ge

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

MIXQUIC 10-150 0.2 < 1 93.2 2450 0.161 51.2 15.8 33.5 0.05 0.76

MIXQUIC 10-200 0.5 < 1 123 11600 0.458 14.4 13.8 27.5 0.3 0.83

MIXQUIC 10-250 0.4 1.4 141 6220 0.456 30.7 18.7 35.4 0.2 0.77

MIXQUIC 10-256 < 3 < 10 454 14000 2.06 19.2 7.5 41.5 < 0.3 3.07

MIXQUIC 10-258 < 3 < 10 627 33300 3.44 52.6 23 79.2 0.45 2.91

Elemento analizado As Se Rb Sr Y Zr Nb Mo Ag Cd

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

MIXQUIC 10-150 0.34 < 0.4 5.37 76.2 0.039 0.22 0.015 1.7 < 0.4 0.175

MIXQUIC 10-200 0.37 < 0.4 5.65 47.4 0.443 2.92 0.028 1.7 < 0.4 0.952

MIXQUIC 10-250 0.35 < 0.4 5.85 81.7 0.096 0.42 0.035 1.3 < 0.4 0.113

MIXQUIC 10-256 2.62 < 5 57.3 258 0.417 9.5 < 0.1 3 < 5 0.706

MIXQUIC 10-258 1.91 < 5 58.2 244 0.685 9.62 0.132 < 3 < 5 0.209

Elemento analizado In Sn Sb Te Cs Ba La Ce Pr Nd

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

MIXQUIC 10-150 < 0.002 < 0.2 0.05 < 0.2 0.134 22.7 0.022 0.075 0.011 0.054

MIXQUIC 10-200 < 0.002 < 0.2 0.05 < 0.2 0.384 15.4 0.311 0.74 0.105 0.464

MIXQUIC 10-250 < 0.002 < 0.2 0.09 < 0.2 0.192 27 0.086 0.221 0.031 0.136

MIXQUIC 10-256 < 0.03 < 3 < 0.3 < 3 1.74 129 0.071 0.605 0.091 0.422

MIXQUIC 10-258 < 0.03 < 3 < 0.3 < 3 1.79 134 0.255 0.986 0.141 0.65
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Elemento analizado Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

MIXQUIC 10-150 0.012 0.002 0.007 < 0.002 0.007 < 0.002 0.004 < 0.002 0.003 < 0.002

MIXQUIC 10-200 0.108 0.02 0.095 0.015 0.09 0.016 0.052 0.007 0.045 0.005

MIXQUIC 10-250 0.027 0.005 0.023 0.004 0.02 0.005 0.015 < 0.002 0.011 < 0.002

MIXQUIC 10-256 0.123 < 0.03 0.042 < 0.03 0.062 < 0.03 0.077 < 0.03 0.045 < 0.03

MIXQUIC 10-258 0.158 0.031 0.09 < 0.03 0.124 0.027 0.079 < 0.03 0.096 < 0.03

Elemento analizado Hf Ta W Hg Tl Pb Bi Th U F

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS IC

MIXQUIC 10-150 0.003 < 0.002 0.29 0.9 0.005 3.21 < 0.6 < 0.002 < 0.002 0.46

MIXQUIC 10-200 0.016 0.002 0.18 0.9 0.023 9.5 < 0.6 0.112 0.031 0.6

MIXQUIC 10-250 0.007 < 0.002 0.07 0.9 0.006 23.5 < 0.6 0.021 0.004 0.48

MIXQUIC 10-256 0.049 0.06 1.55 10.9 0.047 17.2 < 8 0.082 < 0.03 2.81

MIXQUIC 10-258 0.073 0.06 0.73 11.2 0.063 18.4 < 8 0.126 < 0.03 4.19
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Elemento analizado Na Li Be Mg Al Si K Ca Sc Ti

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

MIXQUIC 8-100 44700 32 < 0.1 10800 72 31300 5840 9400 < 1 1.2

MIXQUIC 8-130 41100 31 < 0.1 10900 43 30500 5030 9800 < 1 0.3

MIXQUIC 8-160 44500 33 < 0.1 11000 122 31100 5260 9700 < 1 0.8

MIXQUIC 8-190 40900 31 < 0.1 11500 230 32100 5150 10400 < 1 2.1

MIXQUIC 8-220 39100 32 < 0.1 11000 14 30300 5710 10400 < 1 0.5

MIXQUIC 9-100 37700 38 < 0.1 14000 34 306000 5240 13700 < 1 1.2

MIXQUIC 9-140 40400 39 < 0.1 14900 20 326000 5580 13600 < 1 < 0.1

MIXQUIC 9-180 39600 38 < 0.1 14500 13 319000 5510 13400 < 1 0.4

MIXQUIC 9-220 39900 38 < 0.1 14500 23 320000 5720 13700 < 1 0.2

MIXQUIC 9-245 47400 42 < 0.1 15300 43 333000 6510 14400 < 1 2.4

Elemento analizado V Cr Mn Fe Co Ni Cu Zn Ga Ge

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

MIXQUIC 8-100 0.6 0.9 66.4 840 0.267 6.1 93.4 119 0.14 0.38

MIXQUIC 8-130 0.3 < 0.5 90.9 980 0.235 4.4 38.4 52.5 0.09 0.39

MIXQUIC 8-160 0.6 < 0.5 73.8 1330 0.246 4.8 25.8 40 0.16 0.42

MIXQUIC 8-190 0.6 < 0.5 123 1310 0.228 31.3 47.3 69.7 0.1 0.44

MIXQUIC 8-220 0.1 < 0.5 72.5 580 0.127 53 45.8 112 0.05 0.42

MIXQUIC 9-100 0.2 < 0.5 91.4 540 0.06 0.4 12 15.1 0.07 0.56

MIXQUIC 9-140 0.1 < 0.5 87.4 310 0.036 0.4 9.9 13.9 0.03 0.55

MIXQUIC 9-180 0.2 < 0.5 83.4 160 0.055 0.4 9.7 14.8 0.04 0.54

MIXQUIC 9-220 0.2 < 0.5 83.3 160 0.053 0.5 11.5 20 0.04 0.56

MIXQUIC 9-245 0.3 < 0.5 103 950 0.182 1.3 25.7 51.8 0.07 0.6

Elemento analizado As Se Rb Sr Y Zr Nb Mo Ag Cd

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

MIXQUIC 8-100 0.56 < 0.2 5.85 77.5 0.016 0.07 < 0.005 2.4 < 0.2 0.609

MIXQUIC 8-130 0.43 < 0.2 5.61 77.2 0.008 0.03 < 0.005 2.3 < 0.2 0.223

MIXQUIC 8-160 0.51 < 0.2 5.6 76.1 0.012 0.09 < 0.005 2.4 < 0.2 0.134

MIXQUIC 8-190 0.29 < 0.2 5.56 85 0.043 0.03 < 0.005 2.3 < 0.2 0.211

MIXQUIC 8-220 0.26 < 0.2 5.71 79.3 0.009 0.07 < 0.005 2.3 < 0.2 0.326

MIXQUIC 9-100 0.36 < 0.2 7.23 109 0.011 0.04 < 0.005 2 < 0.2 0.104

MIXQUIC 9-140 0.32 < 0.2 7.26 114 0.007 0.03 < 0.005 2 < 0.2 0.639

MIXQUIC 9-180 0.32 < 0.2 7.19 111 0.008 0.21 < 0.005 1.9 < 0.2 0.943

MIXQUIC 9-220 0.32 < 0.2 7.19 110 0.008 0.04 < 0.005 2 < 0.2 0.112

MIXQUIC 9-245 0.46 < 0.2 7.04 123 0.039 0.11 < 0.005 2 < 0.2 0.2

Elemento analizado In Sn Sb Te Cs Ba La Ce Pr Nd

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

MIXQUIC 8-100 < 0.001 0.2 0.51 < 0.1 0.084 15.1 0.019 0.039 0.003 0.019

MIXQUIC 8-130 < 0.001 < 0.1 0.25 < 0.1 0.056 17.4 0.008 0.017 < 0.001 0.006

MIXQUIC 8-160 < 0.001 0.1 0.47 < 0.1 0.063 13.2 0.011 0.025 0.002 0.011

MIXQUIC 8-190 < 0.001 0.2 0.09 < 0.1 0.054 25.7 0.031 0.074 0.008 0.04

MIXQUIC 8-220 < 0.001 0.1 0.09 < 0.1 0.048 23.7 0.007 0.015 < 0.001 0.006

MIXQUIC 9-100 < 0.001 < 0.1 0.02 < 0.1 0.062 30.8 0.014 0.029 0.004 0.014

MIXQUIC 9-140 < 0.001 < 0.1 0.02 < 0.1 0.061 32.7 0.008 0.017 0.002 0.011

MIXQUIC 9-180 < 0.001 < 0.1 0.02 < 0.1 0.063 32 0.007 0.018 0.003 0.008

MIXQUIC 9-220 < 0.001 < 0.1 0.02 < 0.1 0.062 32.4 0.006 0.014 0.002 0.008

MIXQUIC 9-245 < 0.001 0.1 0.13 < 0.1 0.076 38.4 0.053 0.126 0.015 0.055
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Elemento analizado Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

MIXQUIC 8-100 0.005 < 0.001 0.003 < 0.001 0.003 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

MIXQUIC 8-130 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

MIXQUIC 8-160 0.004 < 0.001 0.003 < 0.001 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

MIXQUIC 8-190 0.009 < 0.001 0.008 < 0.001 0.006 < 0.001 0.004 < 0.001 0.002 < 0.001

MIXQUIC 8-220 0.002 < 0.001 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

MIXQUIC 9-100 0.002 0.001 0.003 < 0.001 0.004 < 0.001 0.001 < 0.001 0.002 < 0.001

MIXQUIC 9-140 0.002 < 0.001 0.002 < 0.001 0.003 < 0.001 < 0.001 < 0.001 0.001 < 0.001

MIXQUIC 9-180 0.002 < 0.001 0.002 < 0.001 0.003 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

MIXQUIC 9-220 0.002 < 0.001 0.002 < 0.001 0.003 < 0.001 < 0.001 < 0.001 0.001 < 0.001

MIXQUIC 9-245 0.013 0.002 0.01 0.002 0.009 0.001 0.004 < 0.001 0.003 < 0.001

Elemento analizado Hf Ta W Hg Tl Pb Bi Th U F

Unidad µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L

Método de análisis ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS IC

MIXQUIC 8-100 0.001 < 0.001 0.26 < 0.2 < 0.001 9.96 < 0.3 0.002 0.007 0.64

MIXQUIC 8-130 < 0.001 < 0.001 0.19 < 0.2 < 0.001 4.38 < 0.3 0.002 0.003 0.05

MIXQUIC 8-160 0.001 < 0.001 0.23 < 0.2 < 0.001 5.41 < 0.3 0.004 0.011 0.52

MIXQUIC 8-190 < 0.001 < 0.001 0.16 < 0.2 < 0.001 57.2 < 0.3 0.002 0.013 0.32

MIXQUIC 8-220 0.001 < 0.001 0.19 < 0.2 < 0.001 8.63 < 0.3 0.002 0.01 0.79

MIXQUIC 9-100 < 0.001 < 0.001 0.2 < 0.2 < 0.001 16.8 < 0.3 0.003 0.019 0.3

MIXQUIC 9-140 < 0.001 < 0.001 0.2 < 0.2 < 0.001 10.6 < 0.3 < 0.001 0.004 0.22

MIXQUIC 9-180 0.005 < 0.001 0.17 < 0.2 < 0.001 25.9 < 0.3 < 0.001 0.022 0.26

MIXQUIC 9-220 < 0.001 < 0.001 0.2 < 0.2 < 0.001 7.71 < 0.3 < 0.001 0.021 0.58

MIXQUIC 9-245 0.002 < 0.001 0.2 < 0.2 < 0.001 8.2 < 0.3 0.01 0.015 0.2

Elemento analizado Cl NO2 (as N) Br NO3 (as N) PO4 (as P) SO4

Unidad mg/L mg/L mg/L mg/L mg/L mg/L

Método de análisis IC IC IC IC IC IC

MIXQUIC 8-100 20.5 0.18 < 0.03 0.1 < 0.02 8.35

MIXQUIC 8-130 19.3 < 0.01 < 0.03 0.07 < 0.02 8.41

MIXQUIC 8-160 20.1 0.11 < 0.03 0.12 < 0.02 8.33

MIXQUIC 8-190 18.7 < 0.01 < 0.03 0.03 < 0.02 7.84

MIXQUIC 8-220 19.1 < 0.01 < 0.03 0.06 < 0.02 8.17

MIXQUIC 9-100 23.3 < 0.01 < 0.03 < 0.01 < 0.02 3.02

MIXQUIC 9-140 23.4 < 0.01 < 0.03 < 0.01 < 0.02 3.08

MIXQUIC 9-180 23.4 < 0.01 < 0.03 < 0.01 < 0.02 3

MIXQUIC 9-220 23.4 < 0.01 < 0.03 < 0.01 < 0.02 2.87

MIXQUIC 9-245 27.6 < 0.01 < 0.03 < 0.01 < 0.02 3.25
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Sondeo TEM mayo 2016

Sondeo TEM agosto 2016

Sondeo MT agosto 2016
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X Y Latitud Longitud Elevación [m]

Mix 1 503065.126 2134208.32 19.301679 -98.970825 2236

Mix 2 502984.697 2133589.41 19.296085 -98.971591 2243

Mix 5 502637.683 2131492.72 19.277137 -98.974897 2235

Mix 6 503356.523 2131432.29 19.27659 -98.968056 2238

Mix 7 502660.14 2130961.36 19.272335 -98.974684 2231

Mix 8 503217.942 2130875.28 19.271556 -98.969376 2232

Mix 10 502501.993 2132622.34 19.287346 -98.976187 2231
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UNIDAD GEOELÉCTRICA 

INTERVALO 

RESISTIVO 

[OHM-M] 

INTERPRETACIÓN GEOFÍSICA 

U1 1 - 35 Suelo residual 

U2 1 - 10 
Acuitardo lacustre compuesto por 

granulometrías finas 

U3 

U3a 10 - 30 

Intercalaciones de limos, arenas y 

horizontes de basalto que componen 

posibles zonas de potencial acuífero 

U3b 30 - 100 

Intercalaciones de materiales volcánicos, 

piroclastos y horizontes de basalto 

posiblemente fracturados con posible 

presencia de saturación 
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Resistividad (Ohm-m)
2 3 5 10 15 20 35 60 100
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Resistividad (Ohm-m)
2 3 5 10 15 20 35 60 100 
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Resistividad (Ohm-m) 
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2 3 5 10 15 20 35 60 100
Resistividad (Ohm-m) 
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PPT3 

PPT2 

PPT4 

PPT5 
PPT1 

PPT6 



  

  107 
 



  

  108 
 

Pozo Fecha Prof.  del N.E.

2 23/10/2014 69.8

4 21/10/2014 73.5

8 22/10/2014 78.8

14 20/10/2014 60

19 10/10/2014 47.03

Promedio 66

Ramal Tláhuac
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𝐿𝐶𝐴 ≥ 𝐺𝑃𝐷𝐴
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˃

Δ
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𝐿𝐴𝐿 >  𝑃𝑁𝐸

𝐿𝐴𝐿 ≈ 𝑏′  (𝐺𝑃𝐴𝐷)   𝑜 ≈  𝐿𝐶𝐴𝐵

𝐿𝐴𝐿 =  𝐿𝐶𝐴, 𝑠𝑖 𝐿𝐶𝐴 > 𝐿𝐶𝐴𝐵

˃ 𝐿𝐴𝐿 = 𝐿𝐶𝐴,     𝑠𝑖   𝐿𝐶𝐴 > 𝐺𝐴𝑃𝐷
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Φ

Φ

Φ Φ
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𝐿𝐶𝐸 = 𝑓(𝐺𝑃𝐴𝐷 & 𝐿𝐶𝐴𝐵 & 𝐿𝐶𝐴)

𝐿𝐶𝐸 = 𝑃𝑃𝑇 − 𝐿𝐶𝐴𝐵

𝐿𝐶𝐸 = 𝑃𝑃𝑇 − 𝐺𝑃𝐴𝐷

𝐺𝑃𝐴𝐷 > 𝐿𝐶𝐴𝐵

𝐿𝐶𝐸 = 𝐿𝐶𝐴    𝑠𝑖      𝐿𝐶𝐴 > 𝐺𝑃𝐴𝐷
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˃ 𝐿𝐴𝐿 = 𝐿𝐶𝐴,     𝑠𝑖   𝐿𝐶𝐴 > 𝐺𝐴𝑃𝐷
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𝑇𝑅𝐴 = 𝑇𝑖𝑝𝑜 𝑝𝑢𝑒𝑛𝑡𝑒 (𝑐𝑎𝑛𝑎𝑠𝑡𝑖𝑙𝑙𝑎)

𝑏𝐶𝐸 = 1.522 𝑚𝑚
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%𝐴𝐴𝐶 ≅ 𝑆

𝑣 ≪ 𝑣
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1.25 ≤ 𝐹𝑆 ≤ 1.50
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~ 𝑡3
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Tapón provisional 
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Basalto 
fracturado 
y 
depósitos 
aluviales
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𝑃𝑃𝑀 1 = 𝑃𝑃𝑀4 = 𝑃𝑀5 =  450𝑚

𝑃𝑃𝑀2 = 𝑃𝑀3 = 400𝑚

Φ

Ф𝑃𝐸(𝑀) = 12 
1

4
"

Φ
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Ф𝐴𝐷(𝑀) = Ф𝐸𝑋𝑇−𝑀𝐴𝑋−𝑁𝑂𝑀(𝐵) + 2(𝐻𝑅) = 8 + 2(3) = 14"

Ф𝐴𝐷(𝑀)  =  14"
3

8
"

Φ

𝐸𝐹𝐺(𝑀)  =  3"

Φ

ΦAA(𝑀)  =  ΦAD + 2(𝐸𝐹𝐺) = 14" +  2(3)  =  20"

ΦAA(𝑀)  =   20"
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Φ

ΦCA(𝑀)  =  ΦAA + 2(𝐸𝑆) = 20" +  2(1)  =  22"

ΦCA(𝑀)  =   22" 𝑥 
3

8
"

7

16
"

Φ

Φ

ΦPCA(𝑀)  =  ΦCA + 2(𝐸𝐴𝐶) = 22" +  2(3)  =  28"

ΦPCA(𝑀)  =   28"
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𝐿𝐶𝐴𝐵(𝑀)  ≥  LCA(M)

𝐿𝐴𝐿(𝑀) =  LCAB ≥  LCA 
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LAL(PPM1)  =  250 m

LAL(PPM2)  =  250 m

LAL(PPM3)  =  225 m

LAL(PPM4)  =  200 m

LAL(PPM5)  =  200 m



   
 

152 

Φ

Φ

Ф𝐴𝐷

ΦCE(M) =  Ф𝐴𝐷 = 14" 𝑥 
3

8
" 

LCE(M) =  𝑃𝑃𝑀 −  𝐿𝐴𝐿

LCE(PPM1) =  200 𝑚 

LCE(PPM2) = 150 𝑚 

LCE(PPM3) =  175 𝑚 

LCE(PPM4) =  250 𝑚 
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LCE(PPM5) =  250 𝑚 

TRA(PPM) =  𝐶𝑒𝑑𝑎𝑧𝑜 𝑡𝑖𝑝𝑜 𝑐𝑎𝑛𝑎𝑠𝑡𝑖𝑙𝑙𝑎 𝐼 

#30 =  0.75 𝑚𝑚 ≥  bCE(PPM)  ≤  #60 = 1.554 𝑚𝑚  
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Tapón hermético 
de fondo, 1m
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Tapón hermético 
de fondo, 1m
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Tapón hermético 
de fondo, 1m
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Tapón hermético 
de fondo, 1m
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Tapón hermético 
de fondo, 1m
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          𝑄 =    
0.5 𝑔 𝑁−𝑁𝐻3

𝑚3 𝑑í𝑎
×

2.335 𝑚2

 6.5 𝑥10−3𝑔/𝐿
= 179 L/día ≈ 125 ml/min 
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Cambio en la  
tasa de filtración 
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