Anexo |. Tabla de resultados obtenidos segln los andlisis del Laboratorio de Analisis Ambiental de la Universidad Nacional. Enero, 2015.

Epoca Punto Hora Altura Mn Cd Co Fe Cr Ni Cu Pb Sb E. ETCC P | COND SST TEMP

(ng/l) (ng/l) (ug/) (mg/l) (pg/l) (ug/l) (ug/l) (ng/l) (mg/l)) coli (mg/1)
! X 5 [ 24 10 2 0,4 29 6 7 4 3 240 16 NA 54 2459 28,9 8,66
! X 5 R 16 10 2 0,3 22 6 7 7 3 460 9
| 5 T 503 10 2 3 118 11 5 0,8 3 1100 16
| 9 C 237 13 2 1,1 31 77 12 0,8 3 240 NA NA 54 2108 29 7,05
| X 9 R 24 114 2 1,8 58 17 5 0,8 3 93 2
[ X 9 T 48 92 2 23 113 50 9 8 3 43 NA
! X 13 C 5 22 2 0,3 21 18 5 0,8 3 460 2 NA 54 2554 295 57
! X 13 R 263 43 2 2,3 68 28 5 31 3 20 4
[ X 13 T 343 10 6 10,1 217 38 11 9 3 460 NA
[ X 18 C 37 10 2 0,5 40 13 5 0,8 3 240 4 NA 54 2398 304 99
[ X 18 R 343 10 2 1,6 71 a1 5 19 3 460 16
! X 18 T 1487 10 6 88 190 33 9 5 3 240 9
| y 5 C 85 10 2 1,9 67 23 5 0,8 3 240 4 NA 54 2087 305 11,5
[ y 5 R 263 10 2 1,8 68 15 5 0,8 3 20 4
[ y 5 T 2868 10 21 43,6 369 79 30 6 3 240 4
[ y 9 C 95 10 2 1,3 77 9 5 0,8 3 43 4 NA 54 2039 308 10,22
! y 9 R 423 10 2 43 123 24 7 8 3 93 9
| y 9 T 690 10 5 55 134 21 7 14 3 20 2
[ y 13 C 189 17 2 0002 22 64 8 3 460 2 NA 54 2755 31,3 74
[ y 13 R 303 28 2 0,2 2 94 12 8 3 93 NA
! y 13 T 218 12 2 0,8 2 5 5 3 4 4
! y 18 C 111 18 2 0002 2 a4 9 0,8 3 NA 2 NA 55 2447 31 7,42




Epoca Hora Altura Mn Cd Co Fe Cr Ni Cu Pb Sb E. ETCC P | COND SST TEMP
(ng/1) (ug/l) (ug/l) (mg/l) (ng/1) (ng/l) (ug/l) (png/1) (ng/l) coli (mg/1)

[ 18 R 189 12 2 0,4 2 4 7 20 3 4 2

[ 18 T 860 18 5 9,4 15 32 7 0,8 3 NA NA

[ 5 C 82 10 2 0,002 3 6 3 5 3 4 NA NA 54 2233 31,1 7,49

[ 5 R 402 10 5 9,1 3 6 3 0,8 3 NA NA

[ 5 T 974 10 7 16 29 6 6 0,8 3 NA NA

[ 9 C 189 10 2 0,2 3 6 3 0,8 3 2 9 NA 55 2027 301 73

[ 9 R 246 10 2 0,7 3 6 4 0,8 3 4,5

[ 9 T 2681 9 9 21 31 7 10 0,8 3 11 4

[ 13 C 803 10 2 0,9 6 49 3 0,8 3 22 NA NA 53 2136 30 875

[ 13 R 275 10 2 1,2 6 30 3 5 3 4,5 2

[ 13 T 2967 10 9 20 31 34 7 0,8 3 NA a4

[ 18 C NA NA NA NA NA NA NA NA NA 2 4 NA 54 2043 29,7 10,22

[ 18 R 418 10 4 6,7 23 12 3 0,8 3 11 2

[ 18 T 860 10 12 20 52 24 9 0,8 3 NA 4

I 5 C 1449 10 2 0,002 7 18 18 18 3 23 23 NA 55 2055 299 51

I 5 R 1449 13 2 2,7 12 19 22 17 3 23 79

I 5 T 4555 11 10 27 207 61 43 40 3 4,5 130

I 9 C 1739 1366 2 0,002 10 8 11 19 3 49 130 NA 55 2047 29,4 3,41

I 9 R 1346 10 2 0,002 11 7 10 30 3 6,8 240

I 9 T 1346 10 2 2,3 14 9 10 20 3 23 79

I 13 C 49 14 2 12 2 a4 40 27 3 14 79 NA 53 203 30 3,04

I 13 R 26 10 2 16 2 30 14 18 3 23 240

I 13 T 162 12 2 152 6 6 7 16 3 33 23




Epoca Punto Hora Altura Mn Cd Co Fe Cr Ni Cu Pb Sb E. COND SST TEMP

(ng/1)  (ug/l)  (ng/1) (mg/l) (ug/l) (ug/1) (ug/l) (ug/l) (ng/1)

Il X 18 C 35 10 2 10 2 66 31 30 3 NA 23 NA 55 172,9 31 4,6

Il X 18 R 37 10 2 23 2 6 3 8 3 NA 2

Il X 18 T 18 10 6 23 2 6 5 26 3 33 7,8

Il y 5 C 9 10 2 2,7 17 17 21 22 3 NA 49 NA 54 197,1 314 3,44
Il y 5 R 1739 21 2 4,3 19 18 17 24 3 33 13

Il y 5 T 47 10 2 4,6 21 16 15 26 3 6,8 23

Il y 9 C 1325 10 2 1,8 14 13 12 0,8 3 23 23 NA 55 195,2 30,6 3,9

Il y 9 R 1263 10 2 0,002 11 7 10 15 3 4,5 13

Il y 9 T 2816 10 6 22 41 61 33 0,8 3 22 33

Il y 13 C 8 10 2 10 2 6 3 7 3 NA 2 NA 55 261,5 29,8 2,97
Il y 13 R 57 10 2 73 2 6 3 19 3 NA NA

Il y 13 T 863 10 19 749 61 6 26 12 3 NA 79

Il y 18 C 8 10 2 19 2 24 3 17 3 NA 79 NA 54 261,8 30,1 53

Il y 18 R 25 10 2 17 2 6 3 8 3 NA NA

Il y 18 T 8 10 5 198 18 13 5 0,8 3 NA NA

Il z 5 C 1449 62 2 8,6 38 23 24 18 3 23 23 NA 54 267,9 31,2 3,4

Il z 5 R 4555 1449 2 5,2 25 13 14 17 3 130 23

Il z 5 T 9 1470 2 7,8 38 29 22 17 3 33 23

Il z 9 C 1201 10 2 0,002 21 12 16 0,8 3 23 23 NA 54 267,5 28,6 3,85
Il z 9 R 1449 10 2 51 32 12 17 0,8 3 130 33

Il z 9 T 1532 10 2 13,1 70 28 22 0,8 3 4,5 33

Il z 13 C 134 10 2 133 9 9 5 5 3 17 79 NA 54 265,6 28,6 3,7

Il z 13 R 71 10 2 62 2 17 9 12 3 14 49




Epoca Punto Hora Altura Mn Cd Co Fe Cr Ni Cu Pb Sb E. ETCC P | COND SST TEMP OD

(ng/1) (ug/l) (ug/l) (mg/l) (ng/1) (ug/l) (mg/l) (ng/1) (ng/l) (mg/1)

I z 13 T 29 10 20 917 86 63 32 14 3 2 23

[ 2 18 C 42 10 2 30 2 6 3 22 3 240 13 NA 55 279,33 284 3,37
[ 2 18 R 68 10 2 a4 2 6 3 20 3 68 17

[ 2 18 T 34 10 2 36 5 6 3 15 3

I X 5 c 50 10 4,6 7,5 31 14 26 0,8 3 240 70 NA 58 425 24,7 8,01
I X 5 R 36 10 2 3,2 11 6 8 0,8 3 240 240

I X 5 T 162 10 4,6 12 41 17 19 7 3 240 49

I X 9 C 36 10 2 2,9 11 6 8 0,8 3 11 49 NA 55 572 251 5,91
I X 9 R 20 10 2 2,1 10 6 8 0,8 3 NA 240

I X 9 T 76 10 2,2 6,8 23 12 14 5 3 NA 33

I X 13 C 33 10 2 14 9 6 6 5 3 NA 68 NA 55 60,6 27,4 6,41
I X 13 R 160 10 6,8 3,3 51 24 17 5 3 7 23

I X 13 T 88 10 2,1 5 18 8 10 23 3 93 240

I X 18 C 115 10 181 9 155 67 42 21 3 240 23 NA 54 19,2 29,3 5,554
I X 18 R 61 10 7,4 17 62 28 18 13 3 9 240

I X 18 T 128 10 9,5 21 74 36 22 8 3 240 23

I y 5 C 120 10 6,8 15 60 27 14 0,8 3 7 33 NA 53 40,1 296 64
I y 5 R 118 10 2,7 6,2 27 11 6 0,8 3 23 49

I y 5 T 356 10 10,7 10 83 40 24 13 3 NA 23

I y 9 C 24 10 2 0,002 14 6 10 9 3 43 78 NA 54 37 30,1 4,29
I y 9 R 27 10 2 0002 9 6 2 6 3 4 NA

I y 9 T 89 10 2 53 21 10 6 5 3 NA 2

I y 13 C 141 10 2 53 13 8 17 5 3 43 240 NA 54 452 30,3 5,39




Epoca Punto Hora Altura Mn Cd Co Fe Cr Ni Cu Pb Sb E. COND SST TEMP OD

(ng/1) (ug/l) (ug/l) (mg/l) (ug/1) (ug/l) (mg/l) (ng/1) (ug/) (mg/1)
1] y 13 R 160 10 4,6 9,3 27 13 14 5 3 93 23
I y 13 T 491 10 12 10 99 37 24 5 3 93 23
I y 18 C 52 10 2 0002 4 13 3 10 3 NA 23 NA 55 9 30,1 6,6
I y 18 R 52 10 2 2,3 4 6 6 11 3 43 23
I y 18 T 96 10 2,2 5,7 16 6 7 5 3 23 23
I z 5 C 247 10 49 11,1 35 12 18 0,8 3 NA 17 NA 55 40 303 6,73
I 2 5 R NA NA NA NA NA NA NA NA NA NA NA
I 2 5 T NA NA NA NA NA NA NA NA NA NA NA
I 2 9 C 29 10 2 0002 2 6 6 5 3 240 23 NA 56 26,9 28 7,39
I z 9 R 35 10 2 0002 11 6 13 5 3 9 33
I z 9 T 868 10 6,9 15 55 20 15 5 3 4 23
I 2 13 C 35 10 2 0002 4 6 19 6 3 45 23 NA 57 223 269 7,54
I 2 13 R 130 10 2 0002 2 6 3 5 3 2 23
I z 13 T 130 10 2,4 8,1 23 6 6 5 3 NA 45
I z 18 C 97 10 2,5 5,8 17 12 6 6 3 NA 23 NA 55 395 27,6 7,56
I z 18 R 128 10 2,2 6,4 19 6 7 5 3 49 23
I 2 18 T 702 10 21,8 10 133 72 41 14 3 240 29

Anexo Il. El Laboratorio de Andlisis Ambiental reporta una serie de datos como no detectables, en dichos casos asigna el valor del limite de deteccion del
analisis, a continuacidn se presentan Is limites de deteccidn:

Analisis Unidades Limite de Deteccidén

Determinacion de Niquel Mg/l 6,0




Analisis Unidades Limite de Deteccidn

Determinacién de Cobalto Mg/l 1,9
Determinacion de Cromo pg/l 2
Determinacién de Plomo Mg/l 0,8
Determinacion de Cobre mg/l 0,00031
Determinacién de Hierro mg/I 0,002

Determinacién de Antimonio Mg/l 3,3

Determinacién de Cadmio Mg/l 10

Anexo lll. Distribucién de frecuencias de las variables independientes estudiadas, para las tres campafias de muestreo durante 2014. Agosto, 2016.

Variable Clase LI LS MC FA FR FAA FRA
Mn 1[ 5,00 763,33] 384,17 800,76 800,76
Mn 2 ( 763,33 1521,67 ] 1142,50 16 0,15 96 0,91
Mn 3(1521,67 2280,00] 1900,83 30,03 990,94
Mn 4 (2280,003038,33]2659,17 40,04 103 0,98
5(
6 (

Mn 3038,33 3796,67 ] 3417,50 00,00 103 0,98
Mn 3796,67 4555,0014175,83 20,02 105 1,00

Variable Clase LI LS MC FA FR FAA FRA

Cd 1[ 9,00 252,50] 130,75 102 0,97 102 0,97
Cd 2 ( 252,50 496,00] 374,25 00,00 102 0,97
Cd 3( 496,00 739,50] 617,75 00,00 102 0,97
Cd 4 ( 739,50 983,00] 861,25 00,00 102 0,97
cd 5( 983,00 1226,50] 1104,75 00,00 102 0,97
cd 6(1226,501470,00]1348,25 30,03 105 1,00




Variable Clase LI LS MC FA FR FAA FRA

Co 1[ 2,00 5,30] 3,65840,80 840,80
Co 2( 5,30 8,60] 695 90,09 930,89
Co 3( 8,6011,90]10,25 50,05 980,93
Co 4(11,9015,20] 13,55 2 0,02 100 0,95
Co 5(15,2018,50] 16,85 10,01 101 0,96
Co 6(18,5021,80]20,15 40,04 105 1,00

Variable Clase LI LS MC FA FR FAAFRA

Fe 1[2,0E-03152,84] 76,42 102 0,97 102 0,97
Fe 2( 152,84 305,67]229,25 10,011030,98
Fe 3( 305,67 458,50] 382,08 00,00103 0,98
Fe 4 ( 458,50611,33]534,92 00,00103 0,98
Fe 5( 611,33 764,17]687,75 10,01104 0,99
Fe 6( 764,17917,00]840,58 10,011051,00

Variable Clase LI LS MC FA FR FAA FRA

Cr 1[ 2,00 63,17] 32,58850,81 850,81
Cr 2(63,17124,33] 93,7513 0,12 980,93
Cr 3(124,33185,50] 154,92 30,031010,96
Cr 4 (185,50 246,67 ]216,08 3 0,03 104 0,99
Cr 5(246,67 307,831277,25 00,00 104 0,99
Cr 6 (307,83 369,00]338,42 10,01105 1,00

Variable Clase LI LS MC FA FR FAA FRA

Ni 1[ 4,0019,00]11,50680,65 68 0,65
Ni 2(19,0034,00]26,50180,17 860,82
Ni 34,00 49,00] 41,50 80,08 940,904

3(
Ni 4 (49,00 64,00] 56,50 50,05 990,94
Ni 5(64,0079,00]71,50 50,05 104 0,99



Ni

6(79,0094,00]86,50 10,011051,00

Variable Clase LI LS MC FA FR FAA FRA

Cu
Cu
Cu
Cu
Cu
Cu

1[ 2,00 8,83] 5,42530,50 530,50

2( 8,8315,67]112,25240,23 770,73
3(15,6722,50]19,08 150,14 920,88
4(22,5029,33]25,92 50,05 970,92
5(29,3336,17]32,75 40,04 101 0,96
6(36,1743,00]39,58 40,04 105 1,00

Variable Clase LI LS MC FA FR FAA FRA

Pb
Pb
Pb
Pb
Pb
Pb

1[ 0,80 7,33] 4,07 590,56 590,56

2( 7,3313,87] 10,60 15 0,14 740,70
3(13,8720,40]17,13 19 0,18 93 0,89
(20,40 26,93 ] 23,67 70,07 100 0,95
(26,93 33,47 130,20 4 0,04 104 0,99
(

4
5
6(33,4740,00]136,73 10,011051,00

Variable Clase LI LS MC FA FR FAA FRA

Sb

1[3,003,00]3,001051,001051,00

VariableClase LI LS MC FA FR FAAFRA

Ecoli
Ecoli
Ecoli
Ecoli
Ecoli
Ecoli

1[ 2,00 185,00] 93,50580,72 580,72

2(185,00 368,00] 276,5017 0,21 750,93
3 (368,00 551,00] 459,50 50,06 800,99
(551,00 734,00] 642,50 00,00 800,99
(734,00 917,00] 825,50 00,00 800,99
(

4
5
6(917,001100,00]1008,50 10,01 811,00

Variable Clase LI LS MC FA FR FAA FRA

ETCC
ETCC

1[ 2,00 41,67] 21,83690,75 690,75
2( 41,67 81,33] 61,5014 0,15 830,90



ETCC 3( 81,33121,00]101,17 00,00 830,90
ETCC 4 (121,00 160,67 ] 140,83 20,02 850,92
ETCC 5(160,67 200,33 ] 180,50 00,00 850,92
ETCC 6 (200,33 240,001 220,17 70,08 92 1,00

Variable Clase Categorias FA FR_FAA FRA
P 1 NA 361,00 361,00

Variable Clase LI LS MC FA FR FAA FRA

COND 1[ 53,0011642,40] 5847,7024 0,67 240,67
COND 2(11642,4023231,80]117437,10 00,00 24 0,67
COND 3(23231,8034821,20]29026,50 00,00 240,67
COND 4(34821,2046410,60] 40615,90 00,00 24 0,67
COND 5(46410,60 58000,00]52205,3012 0,33 361,00

Variable Clase LI LS MC FA FR FAA FRA
SST 1[ 9,00 63,06] 36,03120,33 120,33
SST 2(63,06117,12] 90,09 00,00 120,33
SST 3(117,12171,18] 144,15 00,00 120,33
SST 4(171,18 225,241 198,21 130,36 250,69
SST 5(225,24 279,301 252,27 11 0,31 361,00

Variable Clase LI LS MC FA FR FAA FRA
TEMP 1[24,7026,04]25,37 20,06 20,06
TEMP 2(26,0427,38]26,71 10,03 30,08
TEMP 3(27,3828,72]28,05 60,17 90,25
TEMP 4 (28,72 30,06]129,39110,31 200,56
TEMP 5(30,0631,40]130,73160,44 361,00

Variable Clase LI LS MC FA FR FAA FRA
oD 1[2,97 4,68] 3,82110,31 110,31
oD 2(4,68 6,38] 5,53 60,17 170,47
oD 3(6,38 8,09] 7,24130,36 300,83
oD 4(8,09 9,79] 8,94 20,06 320,89




oD 5(9,7911,50]110,65 40,11 361,00

Anexo VI. Datos obtenidos segln la seleccion del 75% de los datos para las tres campafias de muestreo durante 2014. Agosto, 2016.

DE\I/DAERNIQFEI;\IIE'?ES METALES MICROBIOLOGICO FISICO-QUIMICO

fpoca Punto Hora Altura n cd Co Fe Cr Ni Cu Pb Sb E.coli ETCC COND SST TEOMP oD
(ug/l) (/1) (ug/l) (mg/l) (ug/l) (/1) (ug/l) (ug/l) (mg/l) (NMP/100ml) (NMP/100ml) (uS/cm) (ug/l)  °C  (mg/l)

| X 5 C 24,0 10,0 2,0 0,4 29,0 6,0 7,0 4,0 3 240,0 16,0 54,0 2459 28,9 8,66

| X 5 R 16,0 10,0 2,0 0,3 22,0 6,0 7,0 7,0 3 9,0

| X 5 T 503,0 10,0 2,0 3,0 11,0 5,0 0,8 3 16,0

| X 9 C 237,0 13,0 2,0 1,1 31,0 12,0 0,8 3 240,0 54,0 210,8 29,0 7,05

| X 9 R 24,0 1140 2,0 1,8 58,0 17,0 5,0 0,8 3 93,0 2,0

| X 9 T 48,0 92,0 2,0 2,3 9,0 8,0 3 43,0

| X 13 C 5,0 22,0 2,0 0,3 21,0 18,0 5,0 0,8 3 2,0 54,0 255,4 29,5 5,7

| X 13 R 263,0 43,0 2,0 2,3 28,0 5,0 3 240,0 4,0

| X 13 T 343,0 10,0 10,1 11,0 9,0 3

| X 18 C 37,0 10,0 2,0 0,5 40,0 13,0 5,0 0,8 3 240,0 4,0 54,0 239,8 30,4 9,9

| X 18 R 343,0 10,0 2,0 1,6 5,0 19,0 3 16,0

| X 18 T 10,0 8,8 33,0 9,0 5,0 3 240,0 9,0

| y 5 C 850 10,0 2,0 1,9 23,0 5,0 0,8 3 240,0 4,0 54,0 208,7 30,5 11,5




VARIABLES

DEPENDIENTES METALES MICROBIOLOGICO FISICO-QUIMICO

fpoca Punto Hora Altura Mn cd Co Fe Cr Ni Cu Pb Sb E.coli ETCC COND  SST TEOMP
(ug/l)  (ug/l) (ug/l) (mg/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (NMP/100ml) (NMP/100ml) (uS/cm) (ug/!) C

I y 5 R 2630 100 2,0 1,8 150 50 08 3 240,0 4,0

I y 5 T 10,0 43,6 6,0 3 240,0 4,0

I y 9 C 950 10,0 2,0 1,3 90 50 08 3 43,0 4,0 54,0 203,9 30,8 10,22

I y 9 R 4230 100 2,0 4,3 240 70 80 3 93,0 9,0

I y 9 T 6900 100 50 55 21,0 7,0 14,0 3 240,0 2,0

I y 13 C 1890 170 2,0 00 220 80 9,0 3 2,0 54,0 2755 31,3 74

I y 13 R 3030 280 20 0,2 2,0 120 8,0 3 93,0

I y 13 T 2180 120 2,0 0,8 20 50 50 50 3 4,0 4,0

I y 18 C 1110 180 2,0 0,0 2,0 9,0 08 3 2,0 55,0 244,7 31,0 7,42

I y 18 R 1890 12,0 20 0,4 20 40 7,0 200 3 4,0 2,0

I y 18 T 180 50 94 150 320 7,0 08 3

I z 5 C 820 10,0 2,0 0,0 30 60 30 50 3 4,0 54,0 2233 31,1 7,49

I z 5 R 4020 100 50 9,1 30 60 30 08 3

I z 5 T 10,0 160 290 60 60 08 3

I z 9 C 1890 10,0 2,0 0,2 30 60 30 08 3 2,0 9,0 550 202,7 30,1 73

I z 9 R 2460 100 2,0 0,7 30 60 40 08 3 4,5 2,0




VARIABLES

DEPENDIENTES METALES MICROBIOLOGICO FISICO-QUIMICO

fpoca Punto Hora Alwura M1 Cd Co Fe Cr Ni Cu Pb Sb E.coli ETCC COND  SST TEMP  OD
(ug/l)  (ug/l)  (ug/l) (meg/l) (ug/l) (ug/l) (ue/l) (ug/l) (ug/l) (NMP/100ml) (NMP/100ml) (uS/cm) (ug/l) °C  (mg/l)

I z 9 T 9,0 21,0 310 70 100 08 3 11,0 4,0

I z 13 C 100 20 09 60 30 08 3 22,0 530 2136 300 875

I z 13 R 2750 100 20 12 60 300 30 50 3 4,5 2,0

I z 13 T 10,0 200 310 340 70 08 3 4,0

I z 18 C 2,0 4,0 540 2043 29,7 10,22

I z 18 R 4180 100 40 67 230 120 30 08 3 11,0 2,0

I z 18 T 10,0 200 520 240 90 08 3 4,0

VARIABLES
DEPENDIENTES METALES MICROBIOLOGICO FISICO-QUIMICO
fpoca Punto Hora Altura cd  Co Fe Cr Ni Cu Pb Sb E.coli ETCC COND  SST TEMP  OD
(ug/l) (ug/l) (mg/l) (ug/l) (ug/l) (ue/l) (ug/l) (ug/l) (NMP/100ml) (NMP/100ml) (uS/cm) (ug/l)  °C  (mg/l)
I X 5 C 100 20 00 70 180 180 180 3 23,0 23,0 550 2055 299 51
I X 5 R 130 20 27 120 190 220 170 3 23,0
I X 5 T 11,0 27,0 3 4,5

] X 9 C 2,0 0,0 10,0 8,0 11,0 19,0 3 49,0 55,0 204,7 294 3,41




VARIABLES

DEPENDIENTES METALES MICROBIOLOGICO FISICO-QUIMICO

Epoca Punto Hora Altura Mn Cd Co Fe Cr Ni Cu Pb Sb E.coli ETCC COND SST TEOMP oD
(ng/l)  (ng/l) (ug/l) (mg/l) (ug/l) (ug/) (ng/l) (ug/l) (ug/l) (NMP/100ml) (NMP/100ml) (uS/cm)  (ug/l) C  (mg/l)

] X 9 R 10,0 2,0 0,0 11,0 7,0 10,0 30,0 3 6,8

] X 9 T 10,0 2,0 2,3 14,0 9,0 10,0 20,0 3 23,0

] X 13 C 49,0 14,0 2,0 12,0 2,0 27,0 3 14,0 53,0 203,0 30,0 3,04

] X 13 R 26,0 10,0 2,0 16,0 2,0 30,0 14,0 18,0 3 23,0

] X 13 T 162,0 12,0 2,0 152,0 6,0 6,0 7,0 16,0 3 33,0 23,0

] X 18 C 35,0 10,0 2,0 10,0 2,0 30,0 3 23,0 55,0 172,9 31,0 4,6

] X 18 R 37,0 10,0 2,0 23,0 2,0 6,0 3,0 8,0 3 2,0

] X 18 T 18,0 10,0 23,0 2,0 6,0 5,0 26,0 3 33,0 7,8

] y 5 C 9,0 10,0 2,0 2,7 17,0 17,0 21,0 22,0 3 NA 54,0 197,1 31,4 3,44

] y 5 R 21,0 2,0 4,3 19,0 18,0 17,0 24,0 3 33,0 13,0

] y 5 T 47,0 10,0 2,0 4,6 21,0 16,0 15,0 26,0 3 6,8 23,0

] y 9 C 10,0 2,0 1,8 14,0 13,0 12,0 0,8 3 23,0 23,0 55,0 195,2 30,6 3,9

] y 9 R 10,0 2,0 0,0 11,0 7,0 10,0 15,0 3 4,5 13,0

] y 9 T 10,0 22,0 41,0 0,8 3 22,0 33,0

] y 13 C 8,0 10,0 2,0 10,0 2,0 6,0 3,0 7,0 3 2,0 55,0 261,5 29,8 2,97

] y 13 R 57,0 10,0 2,0 73,0 2,0 6,0 3,0 19,0 3




VARIABLES

DEPENDIENTES METALES MICROBIOLOGICO FISICO-QUIMICO
Epoca Punto Hora Altura Mn Cd Co Fe Cr Ni Cu Pb Sb E.coli ETCC COND SST TEOMP
(ng/l)  (ng/l) (ug/l) (mg/l) (ug/l) (ug/) (ng/l) (ug/l) (ug/l) (NMP/100ml) (NMP/100ml) (uS/cm)  (ug/l) C
] y 13 T 10,0 61,0 6,0 12,0 3
] y 18 C 8,0 10,0 2,0 19,0 2,0 24,0 3,0 17,0 3 54,0 261,8 30,1 53
] y 18 R 25,0 10,0 2,0 17,0 2,0 6,0 3,0 8,0 3
] y 18 T 8,0 10,0 5,0 18,0 13,0 5,0 0,8 3
] z 5 C 62,0 2,0 8,6 380 23,0 18,0 3 23,0 23,0 54,0 267,9 31,2 3,4
] z 5 R 2,0 5,2 250 13,0 140 17,0 3 130,0 23,0
] z 5 T 9,0 2,0 7,8 380 290 22,0 17,0 3 33,0 23,0
] z 9 C 10,0 2,0 0,0 21,0 12,0 16,0 0,8 3 23,0 23,0 54,0 267,5 28,6 3,85
] z 9 R 10,0 2,0 51 32,0 12,0 17,0 0,8 3 130,0 33,0
] z 9 T 10,0 2,0 13,1 28,0 22,0 0,8 3 4,5 33,0
] z 13 C 134,0 10,0 2,0 133,0 9,0 9,0 5,0 5,0 3 17,0 54,0 2656 28,6 3,7
] z 13 R 71,0 10,0 2,0 62,0 2,0 17,0 9,0 12,0 3 14,0
] z 13 T 29,0 10,0 14,0 3 2,0 23,0
] z 18 C 42,0 10,0 2,0 30,0 2,0 6,0 3,0 22,0 3 240,0 13,0 55,0 279,3 284 3,37
] z 18 R 68,0 10,0 2,0 44,0 2,0 6,0 3,0 20,0 3 6,8 17,0
] z 18 T 34,0 10,0 2,0 36,0 5,0 6,0 3,0 15,0 3




VARIABLES

DEPENDIENTES METALES MICROBIOLOGICO FISICO-QUIMICO

fpoca Punto Hora Altura Mn Cd Co Fe Cr Ni Cu Pb Sb E.coli ETCC COND SST TEOMP oD
(he/) (ug/) (ug/) (me/) (ug/) (ne/) (ue/) (ug/) (ug/) (NMP/100mi) (NMP/100mI) (uS/cm) (ug/l)  °C__(mg/)

1 X 5 C 50,0 10,0 4,6 7,5 31,0 14,0 0,8 3 240,0 58,0 42,5 24,7 8,01

m x 5 R 360 100 20 32 11,0 60 80 08 3 2400

m x 5 T 1620 100 46 120 41,0 170 190 70 3 2400

1 X 9 C 360 100 20 29 110 60 80 08 3 11,0 55,0 57,2 25,1 5091

m x 9 R 200 100 20 21 100 60 80 08 3

1 X 9 T 76,0 10,0 2,2 6,8 23,0 12,0 14,0 5,0 3 33,0

m x 13 C 330 100 20 140 90 60 60 50 3 550 60,6 27,4 6,41

1 X 13 R 160,0 10,0 3,3 51,0 240 17,0 5,0 3 7,0 23,0

m x 13 T 8,0 100 21 50 180 80 100 230 3 93,0

1 X 18 C 115,0 10,0 9,0 21,0 3 240,0 23,0 54,0 19,2 29,3 5,54

m x 18 R 61,0 100 170 620 280 180 13,0 3 9,0

1 X 18 T 128,0 10,0 21,0 22,0 8,0 3 240,0 23,0

m y 5 C 1200 100 150 60,0 27,0 140 08 3 7,0 330 530 401 296 64

1 y 5 R 118,0 10,0 2,7 6,2 270 11,0 6,0 0,8 3 23,0

1 y 5 T 356,0 10,0 10,0 13,0 3 23,0

m y 9 C 240 100 20 00 140 60 100 90 3 43,0 7,8 540 37,0 301 4,29

1 y 9 R 27,0 10,0 2,0 0,0 90 60 20 6,0 3 4,0

m y 9 T 8,0 100 20 53 21,0 100 60 50 3 2,0




VARIABLES

DEPENDIENTES METALES MICROBIOLOGICO FISICO-QUIMICO

fpoca Punto Hora Altura Mn Cd Co Fe Cr Ni Cu Pb Sb E.coli ETCC COND SST TEOMP oD
(he/) (ug/) (ug/) (me/) (ug/) (ne/) (ue/) (ug/) (ug/) (NMP/100mi) (NMP/100mI) (uS/cm) (ug/l)  °C__(mg/)

1 y 13 C 141,0 100 20 53 13,0 8,0 17,0 5,0 3 43,0 54,0 45,2 30,3 5,39

m y 13 R 1600 100 46 93 270 130 140 50 3 93,0 23,0

m y 13 T 4910 10,0 10,0 50 3 93,0 23,0

1 y 18 C 52,0 100 20 00 40 13,0 3,0 10,0 3 23,0 55,0 90 30,1 6,6

m y 18 R 520 100 20 23 40 60 60 110 3 43,0 23,0

1 y 18 T 96,0 10,0 2,2 57 160 60 70 5,0 3 23,0 23,0

m z 5 C 2470 100 49 11,1 350 120 180 08 3 170 550 40,0 303 6,73

1 z 5 R

1 z 5 T

1 z 9 C 29,0 10,0 2,0 O, 20 60 60 50 3 240,0 23,0 56,0 26,9 28,0 7,39

m z 9 R 350 100 20 00 11,0 60 130 50 3 9,0 33,0

1 z 9 T 10,0 15,0 55,0 20,0 15,0 5,0 3 4,0 23,0

m z 13 C 350 100 20 00 40 60 190 60 3 4,5 230 570 223 269 754

1 z 13 R 130,0 10,0 2,0 O,0 20 60 30 50 3 2,0 23,0

1 z 13 T 130,0 100 24 81 230 60 60 5,0 3

m z 18 C 970 100 25 58 170 120 60 60 3 230 550 395 27,6 7,56

m 2 18 R 1280 100 22 64 190 60 70 50 3 49,0 23,0

m z 18 T 7020 10,0 10,0 72,0 140 3 2400 29,0




Anexo V. Pruebas de normalidad Shapiro-Willks.

Prueba de Shapiro-Willks sobre las variables independientes en cada sitio de muestreo. Septiembre, 2016

Variable W+ p(Unilateral D) Condicion
independiente

X Mn (ug/l) 29 108,1 122,09 0,76 0,0001 No rechaza
X Cd (ug/l) 35 16,97 22,43 0,38 0,0001 No rechaza
X Co (ug/l) 28 2,2 0,68 0,33 0,0001 No rechaza
X Fe (mg/l) 36 11,23 25,29 0,44 0,0001 No rechaza
X Cr (ug/l) 27 19,93 17,54 0,84 0,001 No rechaza
X Ni (pg/l) 27 13,63 8,59 0,81 0,0001 No rechaza
X Cu (pg/l) 31 10,16 5,37 0,87 0,0001 No rechaza
X Pb (ug/l) 34 11,04 9,55 0,85 0,0003 No rechaza
X Sb (ug/l) 36 3 0 sd 0,9999 Rechaza
X E.coli (NMP/100ml) 26 111,09 106,11 0,68 0,0001 No rechaza
X (NMEPT/foCOmn 18 1438 963 0,87 0,0314 No rechaza
X COND (puS/cm) 12 54,67 1,23 0,81 0,0131 No rechaza
X SST (mg/l) 12 159,79 88,21 0,8 0,0094 No rechaza
X TEMP (°C) 12 28,72 1,99 0,82 0,0248 No rechaza
X OD (mg/l) 12 6,11 2,04 0,96 0,8379 Rechaza
y Mn (ug/l) 29 153,59 163,81 0,81 0,0001 No rechaza
y Cd (ug/l) 36 11,56 3,94 0,49 0,0001 No rechaza
y Co (ug/l) 30 2,42 1 0,45 0,0001 No rechaza
y Fe (mg/l) 34 8,61 14,34 0,62 0,0001 No rechaza
y Cr (ugll) 28 16,07 15,96 0,79 0,0001 No rechaza
y Ni (ug/l) 29 12,79 7,66 0,86 0,0013 No rechaza
y Cu (ug/l) 31 8,19 4,88 0,88 0,0068 No rechaza
y Pb (ug/l) 36 8,39 7,25 0,86 0,0001 No rechaza
y Sb (ug/l) 36 3 0 sd 0,9999 Rechaza
y E.coli (NMP/100ml) 23 72,1 84,25 0,7 0,0001 No rechaza
y (NMEPT/1C§)m|) 25 1299 1075 079 0,0001 No rechaza
y COND (uS/cm) 12 54,25 0,62 0,78 0,005 No rechaza
y SST (mg/l) 12 164,98 101,48 0,79 0,0065 No rechaza
y TEMP (°C) 12 30,47 0,57 0,93 0,5683 Rechaza
y OD (mg/l) 12 6,24 2,63 0,91 0,3742 Rechaza
z Mn (ug/l) 22 160,55 168,47 0,79 0,0001 No rechaza
z Cd (pg/l) 31 11,65 9,35 0,23 0,0001 No rechaza
4 Co (ug/l) 26 2,35 0,87 0,46 0,0001 No rechaza
4 Fe (mg/l) 32 15,53 25,73 0,62 0,0001 No rechaza
z Cr (ug/l) 30 17,73 15,91 0,84 0,0005 No rechaza
z Ni (ug/l) 31 14,52 13,72 0,68 0,0001 No rechaza
z Cu (ug/l) 30 8,7 6,3 0,8 0,0001 No rechaza
z Pb (ug/l) 33 6,56 6,69 0,77 0,0001 No rechaza
z Sb (ug/l) 33 3 0 Sd 0,9999 Rechaza
z E.coli (NMP/100ml) 26 47,42 78,53 0,59 0,0001 No rechaza
z (NMEPTlf(%mI) 26 17,65 1045 0,82 0,0001 No rechaza
z COND (uS/cm) 12 54,67 1,07 0,91 0,3178 Rechaza
z SST (mg/l) 12 171,08 105,9 0,75 0,0013 No rechaza
z TEMP (°C) 12 29,21 1,39 0,93 0,4958 Rechaza
z OD (mg/l) 12 6,44 2,29 0,85 0,057 Rechaza




Prueba de normalidad de Shapiro-Willks sobre las variables independientes en cada hora de muestreo. Septiembre,

2016.
Variable p(Unilateral Condiciéon
Independiente
5 Mn (ug/l) 17 148,76 152,24 0,82 0,0045 No rechaza
5 Cd (ug/l) 23 12,91 10,95 0,34 0,0001 No rechaza
5 Co (ug/l) 20 2,59 1,13 0,54 0,0001 No rechaza
5 Fe (mg/l) 25 8,16 9,65 0,75 0,0001 No rechaza
5 Cr (ug/l) 19 24,63 14,47 0,96 0,7191 Rechaza
5 Ni (ug/l) 22 14,5 7,03 0,89 0,0534 Rechaza
5 Cu (ug/l) 20 11,75 6,84 0,84 0,0043 No rechaza
5 Pb (ug/l) 24 8,71 8,8 0,78 0,0001 No rechaza
5 Sb (ug/l) 25 3 0 sd 0,9999 Rechaza
E.coli
5 (NMP/100mi) 18 110,57 109,67 0,67 0,0001 No rechaza
ETCC
5 (NMP/100ml) 15 16,93 8,71 0,88 0,088 Rechaza
5 COND (puS/cm) 9 54,56 1,42 0,77 0,0088 No rechaza
5 SST (mg/l) 9 163,44 94,42 0,76 0,0067 No rechaza
5 TEMP (°C) 9 29,73 2,05 0,77 0,008 No rechaza
5 OD (mg/l) 9 6,75 2,58 0,94 0,7321 Rechaza
9 Mn (ug/l) 16 143 184,56 0,71 0,0001 No rechaza
9 Cd (ug/l) 26 17,23 25,45 0,35 0,0001 No rechaza
9 Co (ug/l) 24 2,13 0,61 0,27 0,0001 No rechaza
9 Fe (mg/l) 27 4,25 6,26 0,69 0,0001 No rechaza
9 Cr (ug/l) 22 19,82 15,68 0,84 0,003 No rechaza
9 Ni (ug/l) 24 11 6,42 0,77 0,0001 No rechaza
9 Cu (pg/l) 26 9,69 4,66 0,96 0,7359 Rechaza
9 Pb (ug/l) 27 6,09 7,49 0,74 0,0001 Acepta
9 Sb (ug/l) 27 3 0 sd 0,9999 Rechaza
E.coli
9 (NMP/100ml) 24 56,93 77,94 0,67 0,0001 No rechaza
ETCC
9 (NMP/100mi) 19 16,41 12,66 0,79 0,001 No rechaza
9 COND (pS/cm) 9 54,67 0,71 0,79 0,023 No rechaza
9 SST (mg/l) 9 156,21 89,73 0,79 0,019 No rechaza
9 TEMP (°C) 9 29,08 1,76 0,86 0,1594 Rechaza
9 OD (mg/l) 9 5,92 2,27 0,89 0,287 Rechaza
13 Mn (ug/l) 24 145,83 121,51 0,89 0,0431 No rechaza
13 Cd (ug/l) 27 12,89 7,35 0,49 0,0001 No rechaza
13 Co (ug/l) 21 2,15 0,57 0,33 0,0001 No rechaza
13 Fe (mg/l) 25 21,95 40,54 0,58 0,0001 No rechaza
13 Cr (ug/l) 23 14,04 16,15 0,76 0,0001 No rechaza
13 Ni (ug/l) 20 13,6 10,05 0,74 0,0001 No rechaza
13 Cu (ug/l) 23 8,35 5,01 0,86 0,0051 No rechaza
13 Pb (ug/l) 26 8,94 6,84 0,85 0,001 No rechaza
13 Sb (ug/l) 27 3 0 sd 0,9999 Rechaza
E.coli
13 (NMP/100ml) 18 44 56 60 0,71 0,0001 No rechaza
ETCC
13 (NMP/100ml) 14 12,93 10,48 0,63 0,0001 No rechaza
13 COND (pS/cm) 9 54,33 1,22 0,86 0,1537 Rechaza
13 SST (mg/l) 9 178,08 104,7 0,77 0,0098 No rechaza
13 TEMP (°C) 9 29,31 1,42 0,91 0,4555 Rechaza
13 OD (mg/l) 9 5,66 2,08 0,90 0,3917 Rechaza
18 Mn (ug/l) 23 121,91 162,05 0,67 0,0001 No rechaza




Variable .E. p(Unilateral Condicion

Independiente

18 Cd (ug/l) 26 10,69 2,19 0,37 0,0001 No rechaza
18 Co (ug/l) 19 247 1 0,52 0,0001 No rechaza
18 Fe (mg/l) 25 13,06 11,74 0,88 0,02 No rechaza
18 Cr (ug/l) 21 13,95 17,52 0,72 0,0001 No rechaza
18 Ni (ug/l) 21 15,9 15,9 0,71 0,0001 No rechaza
18 Cu (ug/l) 23 6,57 4,77 0,72 0,0001 No rechaza
18 Pb (ug/) 26 11,07 8,68 0,89 0,0311 No rechaza
18 Sb (ug/l) 26 3 0 sd 0,9999 Rechaza
E.coli
18 (NMP/100mi) 15 108,05 112,31 0,66 0,0001 No rechaza
ETCC
18 (NMP/100ml) 21 14,09 9,56 0,8 0,0001 No rechaza
18 COND (puS/cm) 9 54,56 0,53 0,61 0,0001 No rechaza
18 SST (mg/l) 9 163,39 110,29 0,8 0,0263 No rechaza
18 TEMP (°C) 9 29,73 1,14 0,9 0,3981 Rechaza
18 OD (mg/l) 9 6,72 2,31 0,93 0,6258 Rechaza

Prueba de normalidad de Shapiro-Willks para las variables independientes en las diferentes alturas. Septiembre,
2016

Altura Variable .E. p(Unilateral Condicion
independiente D)

C Mn (ug/l) 29 79,93 68,48 0,85 0,0010 No rechaza
C Cd (ug/l) 34 12,53 9,16 0,35 0,0001 No rechaza
C Co (ug/) 33 2,18 0,67 0,32 0,0001 No rechaza
C Fe (mg/l) 35 8,69 22,68 0,42 0,0001 No rechaza
C Cr (ug/l) 32 15,09 14,36 0,84 0,0001 No rechaza
C Ni (ug/l) 28 11,89 6,45 0,82 0,0001 No rechaza
C Cu (ug/l) 30 8,8 5,67 0,84 0,0003 No rechaza
C Pb (ug/l) 35 8,03 8,76 0,78 0,0001 No rechaza
C Sb (ug/l) 35 3 0 Sd 0,9999 Rechaza
C E.coli (NMP/100ml) 25 90,94 105,14 0,64 0,0001 No rechaza
C ETCC (NMP/100ml) 24 14,58 9,82 0,81 0,0001 No rechaza
C COND (pS/cm) 36 54,53 1 0,82 0,0001 No rechaza
C SST (mg/l) 36 165,28 96,07 0,78 0,0001 No rechaza
C TEMP (°C) 36 29,46 1,58 0,86 0,0001 No rechaza
C OD (mg/l) 36 6,26 2,27 0,93 0,086 Rechaza
R Mn (ug/l) 29 150,9 133,56 0,82 0,0001 No rechaza
R Cd (pg/) 34 15,03 18,67 0,34 0,0001 No rechaza
R Co (ug/l) 33 2,26 0,75 0,41 0,0001 No rechaza
R Fe (mg/l) 35 9,5 16,94 0,59 0,0001 No rechaza
R Cr (ug/l) 31 15,29 16,65 0,77 0,0001 No rechaza
R Ni (pg/l) 33 12,52 8,3 0,77 0,0001 No rechaza
R Cu (ug/l) 35 8,37 5,4 0,87 0,0008 No rechaza
R Pb (ug/l) 34 9,33 7,97 0,87 0,0011 No rechaza
R Sb (ug/l) 35 3 0 Sd 0,9999 Rechaza
R E.coli (NMP/100ml) 28 58,33 75,42 0,71 0,0001 No rechaza
R ETCC (NMP/100ml) 22 13,68 10,54 0,84 0,002 No rechaza
R COND (puS/cm) - - - - - -
R SST (mg/l) - - - - - -
R TEMP (°C) - - - - - -
R OD (mg/l) - - - - - -
T Mn (ug/l) 22 201,23 216,85 0,78 0,0001 No rechaza
T Cd (pg/) 34 12,76 14,08 0,25 0,0001 No rechaza




Altura Variable p(Unilateral Condicion
independiente

T Co (ug/l) 18 2,69 1,22 0,56 0,0001 No rechaza
T Fe (mg/l) 32 17,41 26,47 0,53 0,0001 No rechaza
T Cr (ug/l) 22 25,59 16,83 0,92 0,2126 Rechaza
T Ni (ug/l) 26 17,04 14,83 0,76 0,0001 No rechaza
T Cu (ug/) 27 10,11 5,63 0,82 0,0001 No rechaza
T Pb (ug/l) 34 8,68 7,57 0,85 0,0003 No rechaza
T Sb (ug/l) 35 3 0 Sd 0,9999 Rechaza
T E.coli (NMP/100ml) 22 85,13 100,09 0,67 0,0001 No rechaza
T ETCC (NMP/100ml) 23 17,03 11,04 0,81 0,0004 No rechaza
T COND (uS/cm) - - - - - -
T SST (mg/l) - - - - - -
T TEMP (°C) - - - - - -
T OD (mg/l) - - - - - -

Prueba de normalidad de Shapiro-Willks para sobre las variables independientes en las tres campafias. Septiembre,

2016.
Epoca Variable D.E. p (Unilateral D) Condicion
independiente
| Mn 27 223 170,35 0,92 0,138 rechaza
| Cd 35 17,94 2242 0,44 0,0001 acepta
| Co 28 2,39 0,99 0,43 0,0001 acepta
| Fe 35 5,64 9,02 0,66 0,0001 acepta
| Cr 23 18,96 16,86 0,85 0,002 acepta
| Ni 26 15,46 10,11 0,83 0,0001 acepta
| Cu 34 6,35 2,6 0,89 0,0041 acepta
| Pb 34 4,33 5,18 0,71 0,0001 acepta
| Ecoli 24 108,08 108,05 0,69 0,0001 acepta
| ETCC 27 5,41 4,45 0,69 0,0001 acepta
| COND 12 54,08 0,51 0,73 0,0008 acepta
| SST 12 227,38 24,16 0,86 0,0893 rechaza
| TEMP 12 30,19 0,8 0,92 0,4452 rechaza
| oD 12 8,47 1,7 0,93 0,5583 rechaza
Il Mn 20 43,8 40,84 0,78 0,0001 acepta
Il Cd 33 12,21 9,17 0,3 0,0001 acepta
Il Co 31 2,1 0,54 0,22 0,0001 acepta
Il Fe 33 23,25 35,45 0,65 0,0001 acepta
Il Cr 33 13,76 14,43 0,8 0,0001 acepta
Il Ni 31 12,97 7,61 0,82 0,0001 acepta
Il Cu 29 10,55 6,76 0,84 0,0003 acepta
Il Pb 35 14,97 8,8 0,9 0,0109 acepta
Il Ecoli 26 36,34 52,49 0,6 0,0001 acepta
Il ETCC 20 19,84 9,03 0,85 0,0098 acepta
Il COND 12 54,42 0,67 0,75 0,0014 acepta
Il SST 12 231,83 38,17 0,81 0,0137 acepta
Il TEMP 12 29,92 1,03 0,9 0,2922 rechaza
Il oD 12 3,84 0,77 0,85 0,0678 rechaza
i Mn 33 128 142 17 0,68 0,0001 acepta
1] Cd 34 10 0 sd 0,9999 rechaza
i Co 25 2,52 0,98 0,56 0,0001 acepta
il Fe 34 6,74 5,5 0,91 0,039 acepta
i Cr 29 21,72 17,41 0,85 0,0008 acepta
il Ni 30 12,83 12,92 0,59 0,0001 acepta
i Cu 29 10,62 5,69 0,89 0,0168 acepta




i Pb 34 6,55 5,29 0,81 0,0001 acepta
1] Ecoli 25 89,62 99,54 0,7 0,0001 acepta
i ETCC 22 22,72 7,05 0,75 0,0001 acepta
i COND 12 55,08 1,38 0,91 0,3805 rechaza
i SST 12 36,63 15,09 0,95 0,7422 rechaza
il TEMP 12 28,28 1,99 0,85 0,0565 rechaza
] oD 12 6,48 1,08 0,95 0,7549 rechaza




