
Proceedings



CONTENIDO

Mensaje de Bienvenida
Sede de la conferencia
Comité Organizador
Comité Científico
Conferencias Magistrales
Programa General
Presentación de Carteles
Compilación de Artículos en Extenso
Agradecimientos

Dr. Germán Cuevas R odríguez
¡Mensaje de Bienvenida

La Universidad de Guanajuato, a través de la División de Ingenierías del Gampus Guanajuato, 
les da una cordial bienvenida al 4th IWA México Young Water Profesional Conference 2015 (4th 
IWA México YWP 2015). Evento que, poco a poco, se ha venido consolidando como un foro de 
calidad científica dónde estudiantes y jóvenes profesionales relacionados con el tema del agua 
tienen la oportunidad de compartir y discutir los resultados de sus investigaciones científicas y 
desarrollos tecnológicos.

En esta edición hemos preparado un programa científico con presentaciones que abarcan 
diferentes temas involucrados en gestión integral de los recursos hídricos. Temas tan 
importantes y novedosos serán abordados por distinguidos conferencistas magistrales en 
estos días como son: derechos humanos agua, nanotecnología, energía, biotecnología entre 
otros.

El comité científico formado por 50 reconocidos especialistas nacionales que trabajan en 
alguna área del agua, tuvieron la difícil tarea de seleccionar las 132 contribuciones para 
presentaciones orales y 99 en cartel provenientes de 54 instituciones de todo el país y el 
extranjero.

Este congreso representa una inapreciable oportunidad para profundizar sobre una variedad de 
temas de relevancia científica y para identificar las principales problemáticas y áreas de 
oportunidad con el objetivo de lograr una mejor gestión de los recursos hídricos en nuestro país 
y en el mundo. También confiamos en que este foro ofrecerá el ambiente propicio para 
promover el intercambio de ideas y el diálogo entre los jóvenes profesionales del agua con la 
finalidad de generar proyectos multidisciplinarios que proporcionen soluciones integrales a las 
problemáticas actuales en la gestión del agua en nuestro país.

Bienvenidos a la Capital Cervantina de América.



SEDE DE LA CONFERENCIA

Universidad De Guanajuato

La Universidad de Guanajuato es la máxima institución pública de estudios medios y superiores 
del Estado de Guanajuato.

La Universidad cuenta con de 33,828 estudiantes que van desde la educación media superior 
(México) hasta el nivel de posgrado o especialidades. La universidad ofrece 153 programas 
educativos en todas las áreas del conocimiento, incluyendo: 10 en el nivel medio superior, 4 en 
el nivel de técnico superior universitario, 65 licenciaturas, 22 especialidades, 39 maestrías y 13 
doctorados. La Universidad está estructurada orgánica mente en 4 campus universitarios, y 
tiene presencia en catorce municipios a lo largo del estado de Guanajuato.

En la Universidad, en un ambiente abierto a la libre discusión de las ideas, se procurará la 
formación integral de las personas y la búsqueda de la verdad, para la construcción de una 
sociedad libre, justa, democrática, equitativa, con sentido humanista y conciencia social. En 
ella regirán los principios de libertad de cátedra, libre investigación y compromiso social y 
prevalecerá el espíritu crítico, pluralista, creativo y participativo.

• Dr. Germán Cuevas Rodríguez - Chair
• M.C. Pabel Cervantes Avilés - Co-Chair
• Dra. Arodí Bernal Martínez
• Dra. Elcia Margaret Souza Brito
• Dr. Sergio Silva Muñoz
• Dra. Xitlali Delgado Galván
• Dr. José De Jesús Mora Rodríguez
• Dr. Horacio Hernández Anguiano
• M.C. Isabel Torres Chávez
• M.C. María Fernanda Pérez Bernal
• Alejandro Márquez Rodríguez
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CONFERENCIAS MAGISTRALES

Dra. Judith Domínguez Serrano

Profesora Investigadora en el Centro de Estudios Demográficos, 
Urbanos y Ambientales en El Colegio de México. Las principales 
líneas de investigación que desarrolla son Política y gestión 
ambiental, Política y marco jurídico del agua y Gobernanza 
ambiental. Pertenece al Sistema Nacional de Investigadores Nivel 2. 
Miembro de la red de Evaluadores Acreditados y de la Red del Agua 
de CONACYT. La Dra. Domínguez ha publicado 9 libros, algunos de 
ellos en coautoría, además de ser autora de más de 20 artículos. Ha 
sido consultora en temas ambientales para diversas instituciones 
gubernamentales nacionales (SEMARNAT, INE, CONAGUA, 
CONEVAL) e internacionales (BID, ACAR GWR OEA, PNUMA, ONU 
HABITAT, CEPAL).



Dra. Ma. Teresa Alarcón Herrera

Actualmente Directora de la Unidad Durango del Centro de 
Investigación en Materiales Avanzados de (CIMAV), ubicado en la 
Cd. de Durango, Dgo., México. Centro dedicado a la investigación en 
el área de Energías Renovables y de Protección al Ambiente. Prof. 
Alarcón Herrera es investigadora nivel II, por el Sistema Nacional de 
Investigadores de México (SNI-II). Como profesora e investigadora 
en CIMAV, ha contribuido a la formación académica de alumnos de 
maestría y doctorado en el postgrado de Ciencia y Tecnología 
Ambiental del CIMAV. Ha dirigido numerosos proyectos de 
investigación relacionados con la calidad y tratamiento de aguas, la 
remediación de sitios contaminados con metales y metaloides entre 
otros. Ha publicado más de 150 trabajos científicos en diversas 
revistas técnicas y congresos internacionales, ha recibido varios 
premios, incluyendo el premio de Chihuahuense destacada en el área 
científica (2010).

Dr. Francisco Javier Cervantes C arrillo

Profesor de la División de Ciencias Ambientales del IPICYT. Miembro 
del SNI (nivel 3). Ha publicado más de 120 trabajos (artículos, 
capítulos de libro, memorias). Es "Managing Editor" de la revista 
Reviews in Environmental Science & Biotechnology (Springer), y 
Editor Asociado para IWA Publishing. Ha recibido el premio "Carlos 
Casas Campillo 2006", el Lettinga Award 2007, el Premio de 
Investigación 2008 por la Academia Mexicana de Ciencias, el Premio 
Heberto Castillo Martínez 2010 y la Cátedra Marcos Moshinsky 
2014. Sus trabajos incluyen el desarrollo de sistemas biológicos de 
tratamiento de aguas residuales.

Dr. Germán Buitrón Méndez

Investigador Titular C, Unidad Académica Junquilla, Instituto de 
Ingeniería, UNAM; SNI 3. Doctor en Ingeniería de tratamiento de 
aguas (INSA-Toulouse, Francia). Sus trabajos se enfocan al estudio 
del tratamiento de aguas por bacterias y microalgas, así como a la 
obtención de productos de valor agregado (metano, hidrógeno, 
electricidad). Es autor de más de 400 publicaciones, 87 de las cuales 
en revistas del ISI-JCR. Ha dirigido a 10 estudiantes de doctorado, 34 
de maestría y 19 de licenciatura. Es editor en Jefe de la Revista AIDIS 
de Ingeniería Sanitaria y Ciencias Ambientales. Premio Mérito 
Ecológico SEMARNAT 2012. Es miembro del comité de dirección de 
los grupos Digestión Anaerobia y de la Industria Química de la IWA.
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Dr. Jeffrey Thornton

Especialista en Ciencias de la tierra, hidrobiología y gestión 
ambiental. El Dr. Thornton ha trabajado en estrecha colaboración 
con varios organismos de las Naciones Unidas en la formulación de 
una política internacional de aguas para el Medio Ambiente Mundial, 
en calidad de Director General de Environmental Management 
International Services Limited, una corporación sin fines de lucro de 
educación ambiental centrado en el desarrollo mundial. Ha 
colaborado en más de 100 artículos y libros sobre los temas de la 
calidad del agua, la política y la gestión de los recursos, y es 
miembro de varios comités nacionales e internacionales que se 
ocupan de cuestiones de recursos hídricos, entre ellos la más 
reciente en la elaboración de un Protocolo de Evaluación 
Transfronterizo de Lagos para el Programa de Medio Ambiente de las 
naciones unidas.
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MONDAY 27th April 2015

Overall Conference Programme
Day 1

08 :00 -18 :00 Registration/Check In
09 :00 -09 :30 Opening Ceremony (Welcome remarks)

9 :30-1 1 :00

Water Management In México: Present and Future (Panel Discussion) 
Dra. Judith Domínguez (Col. México)
M.Sc. Roberto Olivares (IWA-Mexico)

M.Sc. Alejandro Juárez (Corazón de la Tierra)
Dr. Ismael Madrigal (UNESCO)
Dr. Germán Buitrón (ll-UNAM)

Dr. Sergio Silva (UGTO)
11 :00-11 :20 Coffee b reak + Póste r Exh ib ition

First oral sessions
ROOM 1 ROOM 2 ROOM 3

Anaerobio Bioprocess Integral Basin Management (1) Politics for sustainable management of water

11 :20-11 :35

Production and in situ use of biogas in a 
UASB reactor treating chocolate-industry 
wastewater under psycrophilic conditions

S. A lcaraz Ibarra , M . Esparza Soto , M. 
Lucero Chávez, C. Faii. CIRA-UAEM

Sustentabilidad Hídrica y manejo integral de la 
microcuenca Arroyo de En medio: Presa Las 

Rucias y Presa EL Cajón
A. Rangel A rceo , JJP . Rojas R am írez., IJ. Cordero 

G arc ía , 1. Rubio Lozano. UdeG

Proceso Innovador para mejorar la 
competitividad del Sistema Municipal de Agua 

Potable y Alcantarillado de Guanajuato 
(SIMAPAG)

R. A. Rodríguez N ieto y Pedro Luis López de 
A lba. UDLS

11 :35-11 :50

Biodegradation of recalcitrant halogenated 
compounds by anaerobio granular sludge 

enriched with biogenic Pd(0) in UASB 
reactors

A .M . Pat-Espadas, E. Razo-Flores, J .R . 
Rangel-M endez, F .J. C ervan tes . IPICYT

Rediseño de una red de monitoreo 
pluviométrico con el uso de geoestadística 

J .R . Áv ila , H .E. Júnez, A .A . V illa lobos, J. González. 
UAZ

Manejo o autogestión de los recursos hídricos 
R. J. Carrasco  Aqu ino , H. A. Calderón , J. P. F lo res 

F lo res. UPC, Spain

11 :50-12 :05

Influencia de la temperatura y del inoculo 
de lodo en el rendimiento de dos reactores 

UASB escala laboratorio
M . Esparza-Soto, A. Jacobo-López, M . 

Lucero-Chávez, C. Fa ll. CIRA-UAEM

Análisis de tormentas seleccionadas en la Zona 
Metropolitana de Monterrey, México 

R .l. Fonseca y A .l. Ram írez. ITESM

Status and future requirements to implement 
the water human right in México: case of study 

Je Te jeda-G onzález, Me A lfaro-D e-La-Torre , P 
M ed ellín -M ilán . UASLP

12 :05-12 :20

Biogas production in an anaerobic 
sequencing batch reactor by using tequila 

vinasses: Effect of pH and temperature
J. A rreó la-Vargas, N .E . Ja ram illo -G ante , L.B .

Celis, R .l. Corona-G onzález, V. González 
Á lvarez , H .O . M éndez-Acosta . CUCEI UdeG

Diagnosis of water quality at San José Chiapa, 
Puebla

J. M ora les Vázquez, M . Teutli León, M . P. 
G onzález A raoz, A. Sánchez H ernández. BUAP

Avances de la política de saneamiento en el 
noroeste de México. Algunas pautas para el 

análisis de una problemática compleja.
M aya Rodríguez, J .M .y  P ineda Pab los, N. 

Col. de Sonora
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12 :20-12 :35

Tylosin effect on methanogenesis in an 
anaerobio biomass from swine wastewater 

treatment
G arcía-Sánchez L,, Garzón-Zúñiga M . A ., 

Estrada-A rriaga E. B. UNAM

Hydrometric data acquisition and transmission 
system in real-time oriented to flood warning 

and water quality
A. Bad illo , O. Córdova, A. V illa lobos, A. G arcía .

UAZ

Análisis de la Gestión y Resultados del 
Programa APAZU Durante el Periodo 2009-
A. López-Zúñiga, C .E . M ariano-R om ero ., J. G. 

G arc ia-M aldonado ., V . M éndez-A lba ., L.A . Ávila- 
Díaz. IM TA

12 :35-12 :50

Tequila Vinasses treatment using Upflow 
Anaerobio Sludge Blanket

A lv illo -R ivera A ., Garzón-Zúniga M ., Estrada- 
Arriaga E ., Bahena-Bahena E. UNAM

Characterization Base Flow in small catchment 
of Guanajuato región, considerations about 

availability and supply
J. C. M artínez, Y. R. Ram os, H. J. H ernández, J. M . 

So ria ., R Vázquez. UGTO

Urban water cycle analysis as an energy 
efficiency tool aimed at reducing GHG 

emissions in the water sector 
A. Rojo , R. Fernando , J. G rilo , C. T ro m m sd o rff, L. 

O b erk ircher, H. Alegre , C. S ilva , J. Porro , E. 
G óm ez, E. C ab rera . IW A-GIZ

12 :50-13 :05

Biotransformación de Cromo hexavalente 
de un lixiviado industrial en reactores 

anaerobios
A. M oreno-G onzález , A. Berna l-M artínez, G. 

Cuevas-Rodríguez. UGTO

Numerical modeling of water thermal plumes 
emitted by thermal power stations

A. H. D u rán-C o lm enares*, H. A. B a rrio s-P iñ a** , 
H. R am íre z-Leó n *** . *U d eG , ** IT E S M , * * * IM P

Stakeholders Including Planning Processes and 
the Governance of Lenticlotic Water Resources

Silva , S ., Berna l, A ., Cuevas, G ., C ervan tes P., 
Kay, P. and O rtíz , M . UGTO

13 :05-13 :20

Simplificación del Modelo de Digestión 
Anaerobia

L. O. Gonzalez-Siu , O. G onzá lez-Barce ló , S. 
G onzá lez-M artínez . UNAM

Estimación de la distribución especial y 
temporal de una tormenta por medio del uso 
de datos de Radar Meteorológico e Imágenes 

de Satélites Geoestacionarios
H. Caste llanos V illa lpando , 1. Te reshch en ko , H. 

Cruz Solís. UdeG

Evaluación de impacto ambiental, social y 
económico derivado de la implementación de 
sistemas de captación y almacenamiento de 

agua de lluvia en dos estudios de caso en 
México

A .G . Salinas, O. M asera y A .F . Fuen tes. UNAM

13 :20-15 :00 Lunch

Second oral sessions
ROOM 1 ROOM 2 ROOM 3

Membrane Technology Advanced Oxidation Processes Disinfection & Compounds of Emerging 
Concerns

15 :00-15 :15

Uso del Pleurotus ostreatus para la síntesis 
de membranas híbridas sintético-natural 

para la remoción de manganeso 
R .E . M orán-O sorio , V . Saucedo-R ivalcoba, 
J .A . V argas-G arcía , G .H ernández-Ram írez. 

ITSTB

Degradación electroquímica de la prednisona
A. C. G arcía-Cruz, R .F . G utié rrez-H ernández , H. 

A. N ájera-Aguilar, S. Pérez-Favie l. ITT

Optimal location of booster chlorination in 
water distribution networks using Genetic 

Algorithms
D. H ernández C e rvan tes, J .J . M ora Rodríguez, 

X .V . Delgado G alván , J. O rtiz M edel, M .R . 
Jim énez M agaña. UGTO

15 :15-15 :30

Analysis of fouiing layer formed on an UF 
membrane externally coupled with an 

UASB reactor
M. L. Salazar-Peláez, J. M . M organ- 

Sagastum e, A. Noyola. UAM

Electrochemical removal of carbamazepine in 
water with Ti/Pb02 cylindrical mesh anode 

J.D . G arcía-Esp inoza , P. G o rtáres-M oroyoqu i, 
M .T . O rta-Ledesm a, P. Drogui, P. M ijaylova . 

UNAM

Rotavirus detection by an electropositive filter 
in contaminated water samples

A. M end ieta-M endoza , M a. del C. E. Delgado- 
G ardea , R. Rojas, B. A lan is-Sánchez, A. M uñoz- 

Payan , M a. del C. G onzales-H orta , G . Erosa-de la 
Vega, R. In fante-Ram írez. UACH
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15 :30-15 :45

Treatment of pharmaceutical waste 
contained in México City wastewater using 

a membrane bioreactor
D. G onzález-Tenorio , A. C hávez-M ejía , F. 

T o rn e r M ora les, B. Jim énez C isneros. UNAM

Polyethoxylated Nonylphenol Degradation in 
Water through Photo - Fenton Process

JL A lvarez- Cruz, M A Centeno-Rom ero , K E 
Cam pos-D iaz, S E Garrido-H oyos. UNAM

Eliminación de flúor a partir de alúmina 
mesoporosa desordenada aglomerada, 
obtenidas por hidrólisis-precipitación.

R. Rom ero-To ledo, J. P. Rom ero- Zam o ra ., J. M . 
M artínez- Rosa les., R. Fuen tes-Ram írez., A. Y. 

G allegos-H ernández. UGTO

15 :45-16 :00

Evaluación del desempeño de dos 
membranas dinámicas acopladas a un 

reactor anaerobio que trata agua residual 
municipal

M . E. V illa lba-Pastrana y A. Noyola. II-UNAM

Aplicación de los procesos Fenton y foto Fenton 
para el tratamiento de aguas residuales 

provenientes de una industria textil
M. Sald ivar-A m aro , M . M artínez-Ram írez , M . 
O ropeza-Segura, R. G odinez-Pérez, A. Bernal- 

M artínez, G . Cuevas-Rodríguez. UGTO

Presence and Removal of Anatoxin-a and 
Cylindrospermopsin in a large drinking water 

treatment plant
B.-M . M ercad o-Borrayo  y R.-M . Ram írez 

Zam ora . UNAM

16 :00-16 :15

The merits of non-destructive in-situ 
biofilm characterization techniques in 

membrane systems 
R. Va llad ares L inares, L. Fo rtunato , N. 

Farhat, Sz. S. Bucs, M . Staal, E .O . 
Frid jonsson , M .L . Johns, J. S. 

V ro u w en ve ld e r, T . Le iknes. KAUST, Saudi 
Arabia

Treatment of the reject stream through a 
system of advanced oxidation nanofiltration

Chávez-Velasco  A ., Chávez-M ejía A .C ., Jim énez- 
C isneros B. II-UNAM

Riesgo Asociado a Arsénico y Flúor en Agua de 
Consumo en Lo de Sierra, Irapuato, Guanajuato

J. M . López, R. Costilla , J. A. M eiía , D. Rocha, 1. 
Castro . UGTO

16 :15-16 :30

Analysis and optimal coupling of a solar 
collector and a membrane distillation unit
U. D ehesa-Carrasco ., C .A . A rancib ia-Bu lnes., 

J. Ram írez-luna . IM TA

Evaluación de la depuración del efluente de un 
rastro mediante tratamientos electro Fenton

J. Páram o Vargas, A. M . M . Estrada Cam argo, S. 
G u tié rrez G ranados, J .M . Pera lta-H ernández. 

CIATEC

Simulación de un Proceso de Desalación 
Mediante Simuiink de Matlab Para Reducir 
Descargas de Salmuera al Medio Ambiente

D évora-lsiord ia G ., E; Sald ivar-Cabra les J; 
G onzález-Enríquez Rodrigo; Á lvarez Sánchez 

Jesús . ITSON

16 :30-16 :45

Submerged Membrane Bioreactor for 
water reuse in a Recirculation Aquaculture 

System
i. N egra-Jim énez, A. Cam pos-M endoza, J. C. 

O rantes-Ávalos. UMSNH

Evaluación de la Toxicidad y Mineralización en 
la Eliminación Individual Y Simultánea de los 
Antibióticos Sulfametoxazol y Trimetoprima 

por los Procesos UV y Solar-Foto Fenton 
J.l. M artínez-Costa , M . Sanchez-Po lo , J. Rivera- 

U trilia , 1. Velo-G ala , R. Leyva-Ram os. UASLP

Síntesis y modificación química de carbón 
activado para la remoción de fluoruros del 

agua empleando residuos de la industria textil 
D.A. M éndez-M éndez, O. Sánchez-A cevedo , D I, 
M endoza-Castillo , H.E. Reynel-Ávila , A. Bonilla- 

Petric io le t. ITA

16 :45-17 :00

Influencia de la carga orgánica aplicada en 
el funcionamiento de MBRs durante el 

tratamiento de aguas residuales
1. To rre s  Chávez, G. Cuevas Rodríguez, A. 

Bernal M artínez. UGTO

Reducción química de iopromida utilizando 
óxido de grafeno como mediador redox 

E. Tora l-Sánchez, F .J. C ervan tes-C arrillo , J.R . 
Rangel-M éndez. IPICYT

Estudio de la cinética de la degradación de 
esteroides con ozono en agua ultrapura y 

potable
R. Va lle jo-Rodríguez, L .E . C ruz-Rodríguez, V. 

F lo res-Payán , E. León-Becerril, A. López López. 
CIATEJ

17 :00-17 :30 Coffee break + Póste r Session

17 :30-18 :30 Plena ry Session 1

19 :00 Transportto "Ja rd ín  U n ió n "

19 :20-21 :00 "C a lle jo n ea d a "



TUESDAY 28th April 2015

Overall conference programme
Day 2

9 :00-1 0 :00
Nanotecnologia: ¿ Presente o Futuro del tratamiento de agua ? 

Dra. Ma. Teresa Alarcón Herrera

10 :00-11 :00
Producción de biocombustibles gaseosos (hidrógeno y metano) a partir de aguas residuales y residuos

Dr. Germán Buitrón Méndez
11 :00-11 :20 Coffee break + Póster Exh ib ition

Third oral sessions
ROOM 1 ROOM 2 ROOM 3

Industrial Wastewater Treatment: Biological 
Processes(1) Water Supply & Management Physical-Chemical Processes (1)

11 :20-11 :35

Bioremediation of contaminated effluents 
with chromates by fungal strains 

J. J. Becerra- Rodríguez, J. F. G utié rrez -  
Corona, G. E. Reyna-López. UGTO

Aplicación de Herramientas para la 
Evaluación del Riesgo en la Distribución de 

Agua Potable de los Sistemas de 
Abastecimiento. Caso Cali-Colombia

Claudia Patric ia  A m ézqu ita M arroqu ín , Andrea 
Pérez V idal, Patric ia  T o rre s . UV, Colom bia

Cerium composite hydrotalcite adsorbents to 
boron waste water treatment

M. O hsh iro , M . Tagaya y T . Kobayashi. NUT, 
Japan

11 :35-11 :50

Acclimation of nitrifying biomass for 
removing 2-chlorophenol 

J .E . Pérez-A lfaro , G. G onzález-B lanco , E. Sierra- 
Palacios, J. M arcia l-Q u ino , C .D . S ilva-Luna, R. 

Berista in-Cardoso . UAM

Optimization, instrumentation and telemetry 
of operating pumping wells for urban-public 

use
O. Córdova, F. Góm ez, A. Bad illo , A. V illa lobos, 

A. G arc ía . UAZ

Usage of Natural Materials in the Coagulation 
and Flocculation Processes of Municipal 

Wastewater Treatment
G .A . M artínez Pérez, I.D . Barceló  Q uinta l, M .L . 

Sa lazar Pelayo , C. Zetina M oguel. UAM

11 :50-12 :05

Efecto de picos de concentración de 
compuestos fenólicos en aguas residuales 

municipales sobre la biomasa granular 
aerobia

S. G. Santiago e 1. M oreno  Andrade . II-UNAM

Interpolación de Elevaciones de Nodos de la 
Red Hidráulica "La Venada" a Través de 

Método Analítico y Automatizado
R. López Escudero  y J. O rtiz M edel. UGTO

Removal of oils and greases in wastewater: 
Comparative study of Chemical coagulants 

and Moringa oleífera
N. In fan te , C. A ldam a, N. M ed eliín , V . López, B. 

A m ante , T . Sm ith , D. Pared es, L. Aguilar, J. 
M orató . UASLP

12 :05-12 :20

Organic matter and nutrients removal from 
municipal, piggery and digestate wastewaters 

usinga microalgae-bacteria system
L. Arango, G. Bu itrón , FM . Cuervo , A. González. 

II-UNAM

Metodología para estimar el riesgo en los 
sistemas de abastecimiento de agua potable 

en Colombia
D .E. Vargas y A. Ram os Caños. PUJ, Colom bia

Tequila Vinasse Treatment by coupled Inverse 
Fluidized Bed Bioreactor, Chemical 

Coagulation and Advanced Oxidation 
Processes

J.L . Á lvarez C ruz., M .L . Lira Rodríguez., K .E. 
Cam pos D íaz., S .E . G arrido  Hoyos. UNAM

12 :20-12 :35

Biodegradación de un agua residual 
conteniendo un líquido iónico en un Reactor 

Discontinuo Secuencial
C. C. Pérez Farías , A. Fernández M ohedano , 1. 

M oreno A ndrade . II-UNAM

Influencia de la posición de un contador de 
agua para la correcta medición de volúmenes 

registrados
A. A. Rangel T o rre s . UMSNH

Removal of Organic Load in Vinasses of 
Tequila Using Organic and Inorganic 

Adsorbents
J. del Real O lvera , E. V illegas G arc ía , K. S. 

Chávez M artínez. CIATEJ



12 :35-12 :50

Desempeño de un Humedal Artificial para el 
Tratamiento de Agua Residual de Ingenio 

Azucarero con Concentraciones Variables de 
Materia Orgánica y Nutrientes

López-R ivera A ., H ernández-Tlapa X. A ., López- 
López A ., León-Becerril E. CIATEJ

Fluoride removal in valencianita community 
groundwater using a fixed bed bone char 

column
N.A. D om inguez-Stevens, L .E . Sanchez-Cadena, 

M . P. G u tie rrez-V a ltie rra . UGTO

Adsorption of Heavy Metals on Steel Furnace 
Slag

B .-M . M ercad o-Borrayo , R. Contreras,
A .Sánchez, X. Font, R. Scho u w en aars , R .-M . 

Ram írez-Zam ora . UNAM

12 :50-13 :05

Combination of anaerobic effluent and 
lignoceliulosic bacterial consortium to reduce 

vermicomposting time 
E.A . G uerre ro-C orne jo , V . O la lde-Portugal, H. 

G ordon-Palen ius, N. Lovanh, 1. Valdez-Vazquez, 
S .J. A le jo-Lopez, G .M .L . Ruiz-Aguilar. UGTO

Rainwater harvesting as an alternative water 
supply source in three localities of 

Guanajuato State
M .L. Fuentes-G a lván , X. Delgado-Galván , J. 

M ora-Rodríguez, J. O rtiz-M ede!. UGTO

Adsorption of heavy metal ions from aqueous 
solution by zeolitepolymer composite fibers 

in a packed-bed column system
K. N akam oto , M .O hsh iro , T . Kobayash i. NUT, 

Japan

13 :05-13 :20

Evaluación de la eficiencia de remoción de 
materia orgánica en efluentes de tenerías 

usando un reactor por carga secuencial con 
biomasa granular

E. Freytez-Boggio, M .C . P ire-S ierra , M .G . Pire- 
S ie rra , Y. M ujica . UC, Venezuela

Estimation of economic water productivity for 
irrigated crops in the Laja River Basin in the 

States of Querétaro and Guanajuato, México
R. Castañeda-Vázquez y J . 1. V a lien te-B anuet. 

ITESM

Pretreatment of tequila vinasses using a 
sequential biopolymer coagu latió n- 

flocculationozonation system 
H. Ferra l Pérez, J. 1. Chairez O ria , H. M endez 

A costa , L. G. To rre s  Bustilíos. UPIBI-IPN

13 :20-15 :00 Lunch
Fourth oral sessions

ROOM 1 ROOM 2 ROOM 3

New energy sources Nanotechnologies Wastewater Treatment and Management

15 :00-15 :15
Optimization of a waste biorefinery with 

automatic control for PHA production
G. M uñoz y A. Vargas. II-UNAM

Optimization of the synthesis process of an 
iron oxide nanocatalyst supported on 

activated carbón for the inactivation of 
Ascaris eggs in water using the 

heterogeneous Fenton like reaction 
A. A. M ora les, M . So lís-López, R. 

Scho u w en aars , A. D urán-M oreno , R .-M . 
Ram írez-Zam ora . UNAM

Análisis de la diversidad biológica de la 
suspensión en un biorreactor con membranas 

sumergidas a diferentes cargas orgánicas, 
para el tratamiento de un efluente acuícola

Atzim ba Pérez-Juárez, Yvonne H errerías-D iego, 
Rubén H ernánd ez-M orales, Ju lio  C. O rantes- 

Avalos. UMSNH

15 :15-15 :30

Effect of organic loading rate on fermentative 
hydrogen production from food waste on a 

continuous stirred tank reactor 
A. Castillo -H ernández e 1. M oreno-Andrade. II- 

UNAM

Nanoparticles of synthetic anionic-clays as 
adsorbent material in the elimination of 

chromates from watery systems 
N.L. G utié rrez-O rteg a , E. Ram os-Ram írez, A .H . 

Sera fín  M uñoz. UGTO

Impacto del uso de agua residual en la 
agricultura

G uadarram a-B rito  M .E ., G alván Fernández 
M .A . UAM

15 :30-15 :45

Maximización de la producción de 
biohidrógeno de agua residual mediante 
control retroalimentado de dos niveles

R. Cortés y A. Vargas. II-UNAM

Effect of the concentration and size of 
nanoparticles of Ti02 in the degradation of 

dyes in aqueous effluents
J. J. Ibarra-Sánchez, R. Fuen tes, J. A. Reyes, C. 

M olina , G. de la Rosa. UGTO

Tolerancia de plántula de sabino (Taxodium 
mucronatum TEN.) a cambios de calidad de 

agua
M . E. O rtiz , M . E. Pérez, M . E. Burciaga. CIIDIR-

Dgo



15 :45-16 :00

Sensitivity analysis for a microalgae 
production model with light inhibition

J. O viedo, A. V and e-W ouw er and A. Vargas. 
U deM , Belgium

Bioprecipitación de Arsénico del Agua en 
Condiciones Sulfidogénicas Promovidas con 

Hierro Elemental
Zacarías Estrada O L., Ba llinas C asarrub ias L., 
O rran tia  Borunda E ., Luna Velasco  A. C IM AV

Programa de Recuperación para los Ríos de 
Quito, Ecuador

M oncayo B ravo  1., M ayorga F ., G óm ez L.A . 
EPM APS, Ecuador

16 :00-16 :15

Heuristic optimization of hydrogen producer 
dark fermenter modifying the organic loading 

rate
A. V illa-Leyva , Axue Zhang, i. Torres-Zuñ iga, A. 

Vargas, G. Bu itrón . II-UNAM

Chitosan/bentonite bionanocomposites as 
membranes in Ion Selective Electrodes for 
measuring nitrates and fluorides in wáter

M . O viedo M endoza , E. Padilla O rtega, O. A rias 
de Fuen tes, Y . Prokhorov , G. Luna Barcenas.

C IN VESTAV

Wastewater Management Challenges by Year 
2030. Assessment Based on the Urban Water 

Balance of Tepic.
G. Esp inosa-G utiérrez and R. O tterpoh l. TUHH , 

G erm any

16 :15-16 :30

Producción de hidrógeno por bacterias 
inmovilizadas a partir de aguas residuales 

sintéticas
A. A. D íaz-Jim énez, E. G uevara-López, G. 

Bu itrón  . II-UNAM

Synthesis of Metallic Nanoparticles and their 
Application in the Reduction of 4Nitrophenol 

by Anaerobio Sludge.
M. Peña-M artínez, J .L . Rodríguez-López, F.J. 

C ervan tes-C arrillo . IPICYT

Arranque y estabilización de un sistema 
microalga-bacteria en lagunas microalgales 

de alta tasa para el tratamiento de agua 
residual doméstica 

J.S . A rcila  y G . Bu itrón . II-UNAM

16 :30-16 :45

Energy balance of biodiesel production from 
microalgae harvested from wastewater using 

ozoflotation.
Nava Bravo  1„ Ve lásquez O rta S .B ., M onje 
Ram írez 1., O rta Ledesm a M a. T .. li-UNAM

Solar photocatalytic thin film fixed-bed 
reactor coated with titanium dioxide (Ti02), 
obtained by sol-gel technique, to elimínate 

2,5 dichlorophenol in water.
M .M . M orones-Esqu ive l, J .B . P roal-N áiera , J.C . 
Panto ja-Esp inoza, F .J. S ilerio-Vázquez. CIIDIR- 

Dgo

Evaluation of Biomass Production with 
Duckweed (Lemna-minor) in an Artificial 

Wetland
J .T . O ieda Su árez ., L.N . Ram írez Raya ., A. Ayala 
Islas ., J .L . Soto A lco cer., R. Peña Ram írez. ITESI

16 :45-17 :00

Optimizing hydrogen production from cheese 
whey by micronutrients concentration

J. Carrillo -Reyes, J .A . Q uintero-D ueñas, E. 
Razo-Flores. UASLP

Influence of ZnO Nanoparticles in the aerobio 
wastewater treatment

P. C ervantes-A vilés , E .M .S . B rito , A. Bernal- 
M artínez, G. Cuevas-Rodríguez. UGTO

Solar photocatalytic/photolytic disinfection of 
wastewater with/without immobilised Ti02 
on fíat glass píate reactor: effect of ph and

h2o 2
J. C. Panto ja-Esp inoza, J. B. P roal-N ájera , M . M. 

M orones-Esqu ive l, F. S ilerio-V . CIIDIR-Dgo
17 :00-17 :30 C o ffe e b re a k +  Póster Session
17 :30-18 :30 Workshop: YWP generation replacement - overview

19 :00 Transport to Guanajuato Downtown
20 :00 -23 :00 Gala D inner

o



Overall conference programme
Day 3

WEDNESDAY 29th April 2015
Fifth oral session

ROOM 1 ROOM 2 ROOM 3
Biofilm Technolgy Physical-Chemical Processes (2) Water Culture & Politics

09 :00 -09 :15

Estudio de un reactor de lecho móvil 
acoplado a un sistema acuícola con 

recirculación
A. Soto-Castro , L. Soria-Leal, J .C . O rantes- 

Avalos. UMSNH

Lignocellulosic biowaste as carrier material 
and slow release electrón donors for 
sulphate removal from wastewater 

L.C. Reyes-A lvarado , G. R am irez-M ora les, A. 
C am arillo-G am boa, E .R . Rene, G. Esposito , 

P iet N .L. Lens, E. Rustrían , E. Houbron. 
UNESCO-IHE, The  N etherlands

Economic and carbón management benefits of 
rainwater harvesting in mexico a case study 

T. A rroyo-Zam brano . UNAM

0 9 :15 -09 :30

Tratamiento de aguas residuales de origen 
porcícola mediante un filtro percolador 

empacado con piedra volcánica
Saucedo Terán  R .A ., De La M ora O rozco, C., 

B arrien tos Juárez E ., Góm ez Rosales S., 
G onzález Acuña I.J. INIFAP

Improving the efficiency of activated carbón 
fibers towards the elimination of 

environmental pollutant 4-nitrophenol in 
water

H.J. A m ezqu ita-G arc ia , E. Razo-Flores, F.J. 
C e rvan tes, J .R . Rangel-M endez. IPICYT

"Evaluación de la Huella Hídrica en la cuenca del 
río Ayuquila en Jalisco, México"

P. Gordon-Luna, L .M . M artínez-R ive ra , A. M oreno , 
D. A réva lo , E. Zá ra te . UdeG

09 :30 -09 :45

Treatment of Housing Offshore Platforms 
Wastewater Using Fixed Biomass Systems

Sm ith  N ava, H .V y M ijaylova N acheva, P. 
UN AM -IM TA

Solar photoelectro-Fenton degradation of 
the antibiotic metronidazole using a flow 
plant with a Pt/air-diffusion cell and a CPC 

photo reactor
T. Pérez, S. G arcia-Segura, J . L. Nava, E. B rillas. 

UGTO

Impacto del fenómeno de la urbanización en la 
cobertura de servicios públicos domiciliarios de 

agua y saneamiento en américa latina y el
C. F. U razán B o n e lls y  M .A . Caicedo Londoño. UDLS, 

Colom bia

0 9 :45 -10 :00

Uso de astillas de Prosopis laevigata en un 
sistema de biofiltros para tratar aguas 

residuales municipales 
D .B . Sosa H ernández, J. M . V igueras Cortés, 

M . A. Garzón-Zúñiga. CIIDIR-Dgo

Decoloración de un efluente textil 
empleando peroxidasas obtenidas de un 

residuo industrial de soya 
E. M iranda-M andu jano , G. M oeller-Chávez, G. 

Buitrón M éndez, M . Garzón Zuñiga. UNAM

La Evaluación Ambiental Estratégica: gestión 
sustentable del agua subterránea y respaldo para 

la generación de información estratégica
A. Kachadourian  M arras. UNAM

10 :00-10 :15

Evaluación de un novedoso reactor 
biológico aerobio que utiliza fibras no 

tejidas como soporte en la eliminación de 
fenol de corrientes acuosas.

S. A. G arcía-G onzález y A. D urán-M oreno . II- 
UNAM

Estudio de la degradación de Rojo Congo 
mediante Electro-oxidación: Efecto del 

electrolito soporte.
H. Ja life  Jacobo , S. G u tié rrez G ranados, J. M. 

Peralta H ernández. UGTO

Hydrologic Alteration Indexes in Environmental 
Flow Assessment for Gauged Basins in Mexico

R. A réva lo -M ejía , C. D íaz-Delgado, C. A. M astachi- 
Loza.

10 :15 -10 :30

Asimilación de nitrógeno en la biopelícula 
de un reactor de lecho móvil en un sistema 

acuícola con recirculación
L. Soria-Leal, A. Soto-Castro , Ju lio  C. 

O rantes-Avalos. UMSNH

Caracterización de una planta piloto de 
electrocoagulación para el tratamiento de 

aguas residuales
M. del R. Padilla Rom o, R. Fuen tes Ram írez, 

J .M . Pera lta  H ernández. CIATEC

Potential impacts of sha le gas extraction in 
México: an International experience review. L.F.
González G abrie l, M .A . Pérez V illap and o ,H .J. Coss y 

León M onterd e , E .X . G arcía G arc ía . UdeG



10 :30-11 :30
La Biotecnología Ambiental del Siglo XXI para México 

Dr. Francisco J. Cervantes Carrillo
11 :30-12 :00 Coffee break + Póster Exh ib ition

Sixth oral session

ROOM 1 ROOM 2 ROOM 3
Industrial Wastewater Treatment: 

Biological Processes (2) Integral Basin Management (2) Selected Topics

12 :00-12 :15

Effect of the electrodes and the 
concentration on the hydrogen production 

by microbial electrolysis cell
R. Cardeña, A. M arañ e , E. T rab ly , E. La trille , 

G . Bu itrón . ii-UNAM

Sustainability of the Water Resources inthe 
Independent Aquifer in the State of 

Guanajuato, México
Yanm ei Li, N icolás Góm ez Pérez, P e te r K 

Knappett, Jesús H oracio  H ernández. UGTO

Remoción de arsénico y flúor de agua proveniente 
de un pozo profundo de Guanajuato por un 

proceso de electrocoagulación en escala pre
piloto.

Dr. José  Luis Nava M ontes de Oca.

12 :15 -12 :30

Generación de inoculo productor de 
hidrógeno en un reactor EGSB: inhibición 

de la actividad metanogénica
M . A. Cuautle  M arín  y G. Bu itrón . II-UNAM

El cultivo de algodón un riesgo para el sector 
agropecuario: Impacto ambiental en el 

estado de Chihuahua
Barrien tos-Juárez E ., Saucedo-Terán  R., 

O choa-R ivero  J .M ., Lara M acías C ., G arduño 
R .H ., Ju rado-G uerra  P ., H erm osillo  Rojas D. 

INIFAP

Eliminación de arsénico contenido en soluciones 
provenientes de la bilixiviación de minerales en la 
producción de Cu y  Zn. Dr.

M ario  Ávila Rodríguez

12 :30-12 :45

Microbial degradation of pesticides in 
agricultural effluents in rustic devices type 

biobeds
G ongora-Echeverría  V ., Ponce-Caballero  C., 

G iácom an-V alle jos G. UADY

Aquifer recharge areas, geological and 
edaphologycal analysis. Case study: 

Guadalajara metropolitan zonegarnica 
Ibarra Lucia G ., M acie l F lo res R ., Peña G arcía 
Laura E ., Bautista  Zúñiga F ., Rosas Elguera J ., 
M árquez G onzález O. A ., E .X . G arcía G arcía . 

UdeG

Planta Piloto para tratamiento de aguas residuales 
domésticas en espacios pequeños (YEUGIT-AH).

Dr. G erm án  Cuevas Rodríguez.

12 :45 -13 :00

Eliminación Simultánea de Amonio y 2- 
Clorofenol en un Reactor de Lotes 

Secuenciados (SBR): Efectos Inhibitorios
M . M artínez-Jard ines, A. T e x ie r , R. 

G onzález-Robles, F. Cuervo-López. UAM

Determinación del comportamiento 
hidrodinámico y calidad del agua del río 
Botello en la zona urbana de Facatativá, 

Cundinamarca.
E. F. M onroy Avila , A .O . A ntonio  Paiba, D .F. 

Bedoya R ío s . UC, Colom bia

Estudio de viabilidad del proceso de 
electrocoagulación para el tratamiento del 
proceso de recurtido. Teñido y  engrase de 

efluentes industriales de la industria del curtido. 
Dra. S ilvia G u tié rrez G ranados.

13 :00 -13 :15

Biosorción de compuestos aromáticos por 
medio de macroalgas en agua con 

diferente grado de salinidad
C. E. F lo res-Chaparro , G. Hernández-

Evaluación de metodologías de análisis de 
frecuencias hidrológicas: caso de estudio 

control de inundaciones en Yajalón, Chiapas
C. L. Recio C o lm enares, A . L. Fa jardo M ontie l,

Book p resentatio n : IW A M éxico  (40 m in)

Carm ona, J. R. Rangel-M éndez. IPICYT S. H. Cantú M unguía , E. X. M . G arcía . UdeG

o



13 :15-13 :30

Remoción de fósforo de agua residual 
utilizando lodo de desecho de planta 

potabilizadora
J. A . N avarro  Franco , M .A . Garzón Zúñiga. 

CIIDIR-Dgo

Proposal for the elaboration of 
The strategic plan for the administration 

And management of the sub-basin of 
The high laja river (Allende)

E. E. M éndez Góm ez, S .P . Rangel Reyna , R. 
Salinas Rodríguez, M . G . Rodríguez Ligas. 

CERECALY

13 :30-13 :45

Modelling, simulation and control of 
reactor system to remove sulfates and 

hexavalent chromium
J. R. Rodríguez-N úñez, P .A . López- 

Pérez, M .l. N eria-G onzález, R. Aguilar- 
López, V. Peña-Caballero . UGTO

Mobility of trace elements in surface water 
from gold mining area located to West in 

Chihuahua, México.
K. Chacon-Chum acero , C. P inedo-A lvarez, M .

Renteria-V illa lobos. UACH

13 :45-14 :00

Method Development for the 
Determination of Fluoxetine, Mefenamic 
Acid and Metoprolol concentrations in 
Wastewater and Suspended Biomass
Y. F lo res, N. Ram írez., M . Sánchez., P. 

M ijay lo va ., L.A . G onzález. UN AM -IM TA

Environmental Innovation Strategy for 
Comprehensive Management of the Ring of 

Cenotes
Y. M . Sa lazar Ku, N .J. G am boa M ancilla , E .M . 

U icab Cam pos. SYISA

14 :00-15 :30 Lunch

15 :30-16 :30
Necesidades y tendencias en investigación del Agua 

Dr. Jeffrey A. Thronton
16 :30-17 :00 Remarks of delegates and presentation of YWP-Mexico committee

17 :00-17 :30
Closure ceremony, Awards for Best póster and best presentation

Chair of the conference



Póster Presentaron List

Conference
ID

Abstract
ID Title Authors (Presenter is underlined). Afiliation

1 104 A02
Recuperación  de n u trien tes del estiérco l vacuno  m ed iante  el ve rm ico m p o stea je , y 

su e fecto  en las prop iedades del suelo
L. Ávila-Juárez. UAQ

2 109 A02
Rem oción de crom o de e fluen tes residuales de ta lle re s  de acabados m etálicos por

extracc ión  líquido-líquido

Erik A rtu ro  Franco G arc ía , Irene Cano Rodríguez, 
Zeferino  G am iño A rroyo  Lorena Eugenia Sánchez 
Cadena. UGTO

3 110 A02
C onstruction  and characte riza tio n  o f a p ilot level b iofilm  reacto r packed w ith  PVC 

p ieces fo r m unicipa l w aste w a te r trea tm en t
M .G . Rodríguez-Rosales, Y. Sánchez-A lavez, E.J. 
M anrique-Ram írez , C .l. Vargas-Rojas. C INVESTAV

4 111 A02
M ass balance and m ass loading o f Po lybrom inated  D iphenyl E th ers (PBD Es) in a 

te rt ia ry  w aste w a te r tre a tm e n t p lant using SBSE-TD-GC/M S
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M artínez Rosa les, L. A. Ram írez Llam as. UGTO

87 328 A01
pH and ad sorbent m ateria l e ffe ct on the  rem oval o f the  fluo ride  ion (F ) in drinking

w ate r.
Adrián  Zam orategu i M ., M aritza E. Ju árez A. 
UGTO

88 336 A02
Evaluation  o f Biogas Production  and COD rem oval U nder D iffe ren t T em p era tu re  

Cond itions in a UASB R eacto r w ith  Feeding o f S laughterhouse  W a ste w a te r
C. Pa lom ares Rodríguez, J . A. Cortés, M . C. 
Chávez Parga. UMSNH

89 338 A02 Tra tam ien to  de V inazas de Tequ ila  con Hongos Basid iom icetos
A lv illo -R ivera A ., Garzón-Zúniga M ., Ram írez- 
Cam peros M . UN AM -IM TA

90 340 A01
Env ironm enta l assessm en t to d e te rm ín ate  the  p resence o f heavy m etáis and 

m eta llo ids in w a te r and sed im ents from  urique rive r in the  S ierra  Ta rah um ara ,
Ch ihuahua

A .A . Barrio s A rzo la, J .A . Antúnez Prie to , M .A . 
H errera  O rtiz , R .A . Soto Cruz, D. Acosta S lane, G. 
G onzález Sánchez, L.A . Lozoya M árquez. CIM AV

91 342 A08
A nális is  de los e scu rrim ien to s incluyendo d istin tos escenario s de cam bio c lim ático  
reg ionalizados a d ife ren tes  reso luciones en la Subcuenca del río grande de M orelia

J. H ernández Bedolla , S .T .Sánch ez Q uispe , J. 
Paredes A rqu io la . UMSNH

92 343 A12 V en ta jas  y lim itac iones del R IVER FLO 2D (versión  estud ian til) respecto  a HEC-RAS
Iván C onstantino , 1. G onzález A rregu ín , C. 
Dom ínguez Sánchez. UMSNH

93 345 A08 Adaptación al e fecto  del cam bio c lim ático  en el sum in istro  de agua a M orelia J. Loya y S. Sánchez. UMSNH

94 346 A10
A ssessm ent o f the  public po licies o f w a s te w a te r tre a tm e n t in M éxico  and proposals

fo r im provem ent
J. G. G arcía M aldonado , A. López Zuñiga, C. E. 
M ariano  Rom ero . IM TA

95 348 A02
Tra tam ien to  del e fluen te  de la purificación  del b iodiesel producido por 3 d ife ren tes

m aterias prim as
A. E. G arcía C., J . M . M ore ira  D ., L. A. Bernal J. 
UASLP

96 350 A12
Construcción  de un M odelo Conceptual H idrogeológico de un A cu ífero  Fractu rado , 
usando A trib utos G eológicos p roven ientes de una Exp loración  G eo lóg ica-M inera

K .l. P iñón Pérez, J .E . H errera , Y. René Ram os 
A rroyo . UGTO

97 357 A02
Proceso  fo to  Fenton para el tra tam ien to  de lix iviados p roven ientes de un sitio  de

disposición fina l de RSU
G. Vázquez, A. Berna l-M artínez, G. Cuevas- 
Rodríguez. UGTO



98 364 A02
Evaluación  de la e fic iencia  de sem illas de m oringa o le ífe ra  lam . Com o coagulante 
natu ra l fren te  a coagu lantes convencionales u tilizados en la p lanta de tra tam ien to  

de agua centenario  de la ciudad de pasto- Colom bia
F. C. G óm ez M eneses . UNC, Colom bia

99 369 A02
Tracing o f g ranu lar b iom ass in a SBR degrading inh ib ito ry  4-ch lo ropheno l syn thetic  

w aste w a te r using tw o  d iffe ren t operation  strateg ies
V .S . G arc ía , L .Fa lcón , G .Bu itró n  e 1.M oreno- 
A ndrade , ll-UNAM

100 370 A02
Innovative  Dry San itation  P ro jects on the  T re a tm en t o f Hum an Excreta  in Durban,

South Africa
S. Sep tien , K. V e lkushano va , S. M ercer, C .A . 
Buck ley . UKN, South África
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103 4th IWA YWP 2015
Sustentabilidad Hídrica y manejo integral de la microcuenca Arroyo de En medio: Presa Las 
Rucias y Presa EL Cajón.
A.Rangel Arceo., JJP. Rojas Ramírez., IJ. Cordero García., I. Rubio Lozano.

106 4th IWA YWP 2015
Impacto del uso de agua residual en la agricultura
Guadarrama-Brito M.E., Galván Fernández M.A.

109 4th IWA YWP 2015
Remoción de cromo de efluentes residuales de talleres de acabados metálicos por 
extracción líquido-líquido
Erik Arturo Franco García, Irene Cano Rodríguez, Zeferino Gamiño Arroyo Lorena Eugenia 
Sánchez Cadena

110 4th IWA YWP 2015
Construction and characterization of a pilot level biofilm reactor packed with PVC pieces for 
municipal wastewater treatment
M. G. Rodríguez-Rosales., Y. Sánchez-Alavez., E.J. Manrique-Ramírez., C.l. Vargas-Rojas.

111 4th IWA YWP 2015
Mass balance and mass loading of Polybrominated Diphenyl Ethers (PBDEs) in a tertiary 
wastewater treatment plant using SBSE-TD-GC/MS
Beatriz A. Rocha-Gutiérrez, Wen-Yee Lee, W. Shane Walker.

113 4th IWA YWP 2015
Nanoparticles of anionic-clays synthetic as adsorbent material in the elimination of 
chromates of watery systems
N. L. Gutiérrez-Ortega, E. Ramos-Ramírez, A.H. Serafín Muñoz.

115 4th IWA YWP 2015
Rediseño de una red de monitoreo pluviométrico con el uso de geoestadística
J.R. Ávila, H.E. Júnez, A.A. Villalobos, J. González.

116 4th IWA YWP 2015
Economic and carbón management benefits of rainwater harvesting in México a case study 
T., Arroyo-Zambrano

117 4th IWA YWP 2015
Programa de Recuperación para los Ríos de Quito, Ecuador
Moncayo Bravo Irina, Mayorga Fernando, Gómez Luis Antonio.

118 4th IWA YWP 2015
Production and in situ use of biogas in a UASB reactor treating chocolate-industry 
wastewater under psycrophilic conditions
S. Alcaraz Ibarra, M. Esparza Soto, M. Lucero Chávez, C. Fall.

119 4th IWA YWP 2015
Efecto de picos de concentración de compuestos fenólicos en aguas residuales municipales 
sobre la biomasa granular aerobia
Sonia G. Santiago e Iván Moreno Andrade.
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124 4th IWA YWP 2015
Proceso Innovador para mejorar la competitividad del Sistema Municipal de Agua Potable y 
Alcantarillado de Guanajuato (SIMAPAG)
Rubén Antonio Rodríguez Nieto y Pedro Luis López de Alba.

125 4th IWA YWP 2015
Solar photocatalytic/photolytic disinfection of wastewater with/without immobilised Ti02 on 
fíat glass píate reactor: effect of pH and H20 2
J. C. Pantoja-Espinoza, J. B. Proal-Nájera, M. M. Morones-Esquivel, F. Silerio-V.

126 4th IWA YWP 2015
Urban water cycle analysis as an energy efficiency tool aimed at reducing GHG emissions in 
the water sector
A. Rojo, R. Fernando, J. Grilo, C. Trommsdorff, L. Oberkircher, H. Alegre, C. Silva, J. Porro, E. 
Gómez, E. Cabrera

128 4th IWA YWP 2015
El reto de la sustentabilidad en la gestión del agua en el municipio Ecatepec de Morelos
Nelsy Noemí Acosta Aguirre y Mara Rosas Baños

129 4th IWA YWP 2015
Status and future requirements to implement the water human right in México: case of study 
Je Tejeda-González, MC Alfaro-De-La-Torre, P Medellín-Milán.

130 4th IWA YWP 2015
Análisis de tormentas seleccionadas en la Zona Metropolitana de Monterrey, México
Roxana I. Fonseca y Aldo I. Ramírez.

132 4th IWA YWP 2015
El cultivo de algodón un riesgo para el sector agropecuario: Impacto ambiental en el estado 
de Chihuahua
Barrientos-Juárez E., Saucedo-Terán R., Ochoa-Rivero J.M., Lara Macías C., Garduño R.H., 
Jurado-Guerra P., Hermosillo Rojas D.

133 4th IWA YWP 2015
Optimization of a waste biorefinery with automatic control for PHA production
G. Muñoz y A. Vargas.

134 4th IWA YWP 2015
Evaluation of Biomass Production with Duckweed (Lemna-minor) in an Artificial Wetland
J.T. Ojeda Suárez., L.N. Ramírez Raya., A. Ayala Islas., J.L. Soto Alcocer., R. Peña Ramírez.

135 4th IWA YWP 2015
Biodegradation of recalcitrant halogenated compounds by anaerobic granular sludge 
enriched with biogenic Pd(0) in UASB reactors
A.M. Pat-Espadas, E. Razo-Flores, J.R. Rangel-Mendez, F.J. Cervantes.

136 4th IWA YWP 2015
Fluoride removal by aluminun-iron dopped activated carbón from wáter
J. Mendoza-Domínguez, G. González-Sánchez, L. M. del Razo, C. González-Horta, L. Ballinas- 
Casarrubias



137 4th IWA YWP 2015
Electrochemical removal of carbamazepine in water with Ti/Pb02 cylindrical mesh anode
J.D. García-Espinoza, P. Gortáres-Moroyoqui, M.T. Orta-Ledesma, P. Drogui, P. Mijaylova.

139 4th IWA YWP 2015
Maximización de la producción de biohidrógeno de agua residual mediante control 
retroalimentado de dos niveles
R. Cortés y A. Vargas.

140 4th IWA YWP 2015
Evaluación de la Demanda para la Simulación en Periodo Extendido de un Sector de 
Guanajuato.
Rodríguez Rendón D.A., Delgado Galván X.V., Mora Rodríguez J.J., Jiménez Magaña M., Ortiz 
Medel J

141 4th IWA YWP 2015
The merits of non-destructive in-situ biofilm characterization techniques in membrane 
systems
R. Valladares Linares, L. Fortunato, N. Farhat, Sz. S. Bucs, M. Staal, E.O. Fridjonsson, M.L. Johns, 
J. S. Vrouwenvelder, T. Leiknes.

142 4th IWA YWP 2015
Operación de un biorreactor productor de Hidrógeno bajo una estrategia de control óptimo
J. N. Rivera, G. Buitrón

144 4th IWA YWP 2015
Impacto del fenómeno de la urbanización en la cobertura de servicios públicos domiciliarios 
de agua y saneamiento en américa latina y el caribe
Carlos Felipe Urazán Bonells y María Alejandra Caicedo Londoño

145 4th IWA YWP 2015
Usage of Natural Materials in the Coagulation and Flocculation Processes of Municipal 
Wastewater Treatment
G.A. Martínez Pérez, I.D. Barceló Quintal, M.L. Salazar Pelayo, C. Zetina Moguel.

146 4th IWA YWP 2015
Evaluación de métodos de hidrólisis de microalgas para incrementar la generación de 
biocombustibles gaseosos
M. Barragán Trinidad, J. Carrillo Reyes, G. Buitrón.

147 4th IWA YWP 2015
Fluoride removal in Valencianita community groundwater using a fixed bed bone char 
column
N. A. Dominguez-Stevens, L.E. Sanchez-Cadena, M. P. Gutierrez-Valtierra

150 4th IWA YWP 2015
Estrategias de gestión de acuíferos costeros en Ensenada, Baja California, México
Mariana Villada Canela, Luis Walter Daesslé Heuser, Leopoldo Guillermo Espinosa Mendoza.
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151 4th IWA YWP 2015
Reducción química de iopromida utilizando óxido de grafeno como mediador redox
E. Toral-Sánchez, F.J. Cervantes-Carrillo, J.R. Rangel-Méndez.

153 4th IWA YWP 2015
Manifiesto de impacto energético como una herramienta para optimizar la eficiencia hidrica 
en el sistema potabilizador Cutzamala
Alejandra Escalante Paredes

155 4th IWA YWP 2015
Treatment of pharmaceutical waste contained in México City wastewater using a membrane 
bio reactor
Diana González-Tenorio, Alma Chávez-Mejía, Francisco Torner Morales, Blanca Jiménez Cisneros.

156 4th IWA YWP 2015
Diagnosis of water quality at San José Chiapa, Puebla
J. Morales Vázquez, M. Teutli León, M. P. González Araoz, A. Sánchez Hernández.

157 4th IWA YWP 2015
Chitosan/bentonite bionanocomposites as membranes in Ion Selective Electrodes for 
measuring nitrates and fluorides in wáter
Moisés Oviedo Mendoza, Erika Padilla Ortega, Olimpia Arias de Fuentes, Yevgen Prokhorov, 
Gabriel Luna Barcenas.

158 4th IWA YWP 2015
Treatment of the reject stream through a system of advanced oxidation nanofiltration
Chávez-Velasco Abraham, Chávez-Mejía Alma C., Jiménez-Cisneros Blanca.

159 4th IWA YWP 2015
Comparison of Ti02 photocatalysts synthesized by anodic spark deposition and anodizing
Génesis Villegas, Chávez Alma, Chávez Abraham, Jiménez Blanca.

162 4th IWA YWP 2015
Uso de astillas de Prosopis laevigata en un sistema de biofiltros para tratar aguas residuales 
municipales
D.B. Sosa Hernández, J. M. Vigueras Cortés, M. A. Garzón-Zúñiga.

165 4th IWA YWP 2015
Evaluación del Desempeño de dos Sistemas de Tratamiento para la Remoción de Hormonas 
en Aguas Residuales.
J. M. Galindo, G. E. Moeller, G. Mantilla, A. López

166 4th IWA YWP 2015
Rainwater harvesting as an alternative water supply source in three localities of 
Guanajuato State
M.L. Fuentes-Galván, X. Delgado-Galván, J. Mora-Rodríguez, J. Ortiz-Medel.

169 4th IWA YWP 2015
Degradación electroquímica de la molécula de metamizol sódico en medio acuoso.
K. López-Velázquez, A. C. García-Cruz, R. F. Gutiérrez-Hernández, H. A. Nájera-Aguilar.



173 4th IWA YWP 2015
Determination of physicochemical parameters and Chemical kinetics K, obtaining a plug 
flow and dispersed flow of a lagoon pilot ripening.
Magdalena García-Martínez, I.D Barceló-Quintal, U.J. Lopez-Chuken, L.J. OsornioBerthet.

174 4th IWA YWP 2015
Obtaining hydrodynamic, physicochemical and Chemical parameters for the 
efficient operation of municipal wastewater treatment in the wetland system in UAM- 
Azcapotzalco Luis J. Osornio-Berthet, I.D. Barceló-Quintal, U.J. Lopez-Chuken, A. Rivas- 
Hernández, M. García Martínez.

175 4th IWA YWP 2015
Influencia de la temperatura y del inoculo de lodo en el rendimiento de dos reactores UASB 
escala laboratorio
M. Esparza-Soto., A. Jacobo-López., M. Lucero-Chávez., C. Fall.

176 4th IWA YWP 2015
Mobility of trace elements in surface water from gold mining area located to West 
in Chihuahua, México.
K. Chacon-Chumacero, C. Pinedo-Alvarez, M. Renteria-Villalobos.

177 4th IWA YWP 2015
Regeneración de Ríos Mediante Metodologías de Biorremediación
L. D. Oseguera Toledo y C. Domínguez Sánchez.

178 4th IWA YWP 2015
Method Development for the Determination of Fluoxetine, Mefenamic Acid and 
Metoprolol concentrations in Wastewater and Suspended Biomass
Y. Flores, N. Ramírez., M. Sánchez., P. Mijaylova., L.A. González.

180 4th IWA YWP 2015 
C

L. J. Mota y A. Vargas.

185 4th IWA YWP 2015
Energy balance of biodiesel production from microalgae harvested from wastewater 
using ozoflotation.
Nava Bravo Isaac., Velásquez Orta Sharon B., Monje Ramírez Ignacio., Orta Ledesma 
Ma. Teresa.

186 4th IWA YWP 2015
Arranque y estabilización de un sistema microalga-bacteria en lagunas microalgales de 
alta tasa para el tratamiento de agua residual doméstica
J.S, Arcila y G. Buitrón.

187 4th IWA YWP 2015
Evaluación del desempeño de dos membranas dinámicas acopladas a un reactor 
anaerobio que trata agua residual municipal
M. E. Villalba-Pastrana y A. Noyola.



188 4th IWA YWP 2015
Solar photocatalytic thin film fixed-bed reactor coated with titanium dioxide (Ti02), obtained 
by sol-gel technique, to elimínate 2,5 dichlorophenol in water.
M.M. Morones-Esquivel, J.B. Proal-Nájera, J.C. Pantoja-Espinoza, F.J. Silerio-Vázquez.

190 4th IWA YWP 2015
Hydrometric data acquisition and transmission system in real-time oriented to flood 
warning and water quality
A. Badillo, O. Córdova, A. Villalobos, A. García.

191 4th IWA YWP 2015
Heuristic optimization of hydrogen producer dark fermenter modifying the organic loading 
rate
A. Villa-Leyva, Axue Zhang, I. Torres-Zuñiga, A. Vargas, G. Buitrón.

194 4th IWA YWP 2015
Fitotoxicidad en cultivos de cebada regados con agua residual con presencia de arsénico
José Ángel Jiménez Pérez, Martha Silvia Paredes León, Jessica Ramírez Sánchez, Asael Nicolás 
Barajas Luna, Moreno Torres José Rodolfo, Vizcarra Flores Alana Miguel.

195 4th IWA YWP 2015
Polyethoxylated Nonylphenol Degradation in Water through Photo - Fenton Process
JL Alvarez- Cruz, M A Centeno-Romero, K E Campos-Diaz, S E Garrido-Hoyos.

196 4th IWA YWP 2015
Eliminación Simultánea de Amonio y 2-Clorofenol en un Reactor de Lotes Secuenciados 
(SBR): Efectos Inhibitorios
M. Martínez-Jardines, A. Texier, R. González-Robles, F. Cuervo-López.

197 4th IWA YWP 2015
Aplicación de Herramientas para la Evaluación del Riesgo en la Distribución de Agua 
Potable de los Sistemas de Abastecimiento. Caso Cali-Colombia
Claudia Patricia Amézquita Marroquín, Andrea Pérez Vidal, Patricia Torres.

199 4th IWA YWP 2015
Effect of the concentration and size of nanoparticles of Ti02 in the degradation of dyes in 
aqueous effluents
J.J. Ibarra-Sánchez, R. Fuentes, J. A. Reyes, C. Molina, G. de la Rosa

200 4th IWA YWP 2015
Effect of the electrodes and the concentration on the hydrogen production by microbial 
electrolysis cell
R. Cardeña, A. Marone, E. Trably, E. Latrille, G. Buitrón.

201 4th IWA YWP 2015
Review of the Effect of Ozonation prior to Coagulation-Flocculation for Cyanide Oxidation in 
Tailings of Gold and Silver Mining Industries
J.A. Ramírez-Cardoso, G. Rosano-Ortega, S. E. Garrido-Hoyos, G. Cruz-Juárez, J.A. Noriega- 
Mijangos, B. Pérez-Armendariz.



202 4th IWA YWP 2015
Monitoreo Hidroclimatológico para el Manejo Integral de Cuencas de Media y Alta Montaña
I. M. Tovary J. Zambrano Nájera

203 4th IWA YWP 2015
Cálculo de la infiltración mediante el método del número de curva modificado para cuencas 
urbanas de alta montaña, caso cuenca experimental San Luis-Manizales, Colombia.
E.J Sánchez Trujillo y J. Zambrano Nájera.

204 4th IWA YWP 2015
Generación de inoculo productor de hidrógeno en un reactor EGSB: inhibición de la 
actividad metanogénica
Manuel Alejandro Cuautle Marín y Germán Buitrón.

205 4th IWA YWP 2015
Potential impacts of shale gas extraction in México: an International experience review.
L.F. González Gabriel, M.A. Pérez Villapando, H.J. Coss y León Monterde, E.X. García García.

206 4th IWA YWP 2015
Characterization Base Flow in small catchment of Guanajuato región, considerations about 
availability and supply.
J. C. Martínez, Y. R. Ramos, H. J. Hernández, J. M. Soria., R Vázquez.

208 4th IWA YWP 2015
Producción de hidrógeno por bacterias inmovilizadas a partir de aguas residuales sintéticas
A. A. Díaz-Jiménez, E. Guevara-López, G. Buitrón

209 4th IWA YWP 2015
Riesgo Asociado a Arsénico y Flúor en Agua de Consumo en Lo de Sierra, Irapuato, 
Guanajuato
J. M. López, R. Costilla, J. A. Mejía, D. Rocha, I. Castro.

210 4th IWA YWP 2015
Evaluación comparativa de modelos hidrológicos aplicados en cuencas urbanas de media y 
alta montaña
D. M. Rey Valencia y J. Zambrano Nájera

212 4th IWA YWP 2015
Tequila Vinasse Treatment by coupled Inverse Fluidized Bed Bioreactor, Chemical 
Coagulation and Advanced Oxidation Processes
J.L. Álvarez Cruz., M.L. Lira Rodríguez., K.E. Campos Díaz., S.E. Garrido Hoyos.

213 4th IWA YWP 2015
Ordenamiento territorial de la planta de tratamiento de aguas residuales osiris, guadalupe, 
Zacatecas
Ávila S.C.I., Ortiz R.H.M., Nuñez S., Robles M.H.A.

215 4th IWA YWP 2015
Eliminación de flúor a partir de alúmina mesoporosa desordenada aglomerada, obtenidas 
por hidrólisis-precipitación.
R. Romero-Toledo, J. P. Romero- Zamora., J. M. Martínez- Rosales., R. Fuentes-Ramírez., A. Y. 
Gallegos-Hernández.
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218 4th IWA YWP 2015
Combination of anaerobio effluent and lignocellulosic bacterial consortium to reduce 
vermicomposting time
E.A. Guerrero-Cornejo, V. Olalde-Portugal, H. Gordon-Palenius, N. Lovanh, I. Valdez-Vazquez, S.J. 
Alejo-Lopez, G.M.L. Ruiz-Aguilar.

219 4th IWA YWP 2015
Evaluación de la interacción microalga-bacteria en un sistema utilizado para tratar aguas 
residuales y producir biocombustibles gaseosos 
R. Muñiz, G. Buitrón.

220 4th IWA YWP 2015
Desalinización de agua para edificios turísticos por medio de energía renovable 
J.L. Preciado., F. Córdova

221 4th IWA YWP 2015
La comunicación aplicada a procesos de irrigación en la presa de la Purísima, Guanajuato, 
México
R. Morales-Romero, S.J. Alejo-López, G.M.L. Ruiz-Aguilar, J.A. Ruiz-San Román.

223 4th IWA YWP 2015
Aquifer recharge zones nearthe metropolitan zone of Guadalajara, considering its geology
Garnica Ibarra Lucia Guadalupe, Maciel Flores Roberto, Peña García Laura Elizabeth, Bautista 
Zúñiga Francisco, Rosas Elguera José, Márquez González Oscar Alejandro, Edith Xiomara García 
García.

224 4th IWA YWP 2015
Numerical modeling of water thermal plumes emitted bythermal power stations
A. H. Durán-Colmenares, H. A. Barrios-Piña, H. Ramírez-León.

225 4th IWA YWP 2015
A methodology to assess risk of flooding in small urban basins. Application to the Atemajac 
urban basin of Guadalajara
Ernesto Hernández-Uribe y Héctor Barrios-Piña

226 4th IWA YWP 2015
Degradación electroquímica de la prednisona
C. García-Cruz., R.F. Gutiérrez-Hernández., H. A. Nájera-Aguilar., S. Pérez-Faviel.

229 4th IWA YWP 2015
Treatment of Housing Offshore Platforms Wastewater Using Fixed Biomass Systems
Smith Nava, H.V y Mijaylova Nacheva, P.

230 4th IWA YWP 2015
Chromium VI reduction employed magnetic nanoparticles in tannery effluents
Y. Preciado, J. J. Ibarra-Sánchez, A. García, A. Muñoz, M. Salvatori.

234 4th IWA YWP 2015
Decoloración de un efluente textil empleando peroxidasas obtenidas de un residuo 
industrial de soya
E. Miranda-Mandujano, G. Moeller-Chávez, G. Buitrón Méndez, M. Garzón Zuñiga.



235 4th IWA YWP 2015
Efecto del campo magnético sobre la estructura cristalina del carbonato de calcio
M.G. Belin y M.E. Ramírez

237 4th IWA YWP 2015
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Areli Cuevas Burgos, Alejandra Martín-Domínguez, Sara Pérez Castrejón.
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D. Paredes, C. Aldama, V. García, N Medellín, N. Infante, A. Auladell, C. Carlos-Roca, A. Gallegos, 
J. Morató.

299 4th IWA YWP 2015
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Environmental Assessment to Determine the Presence of Heavy 
Metals and Metalloids in Water and Sediments from Urique 
River in the Sierra Tarahumara, Chihuahua

A.A. Barrios Arzola*, J.A. Antúnez Prieto**, M.A. Herrera Ortiz**, R.A. Soto Cruz*, D. Acosta Slane***, 
G. González Sánchez***, L.A. Lozoya Márquez***
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**Ecología y Comunidad Sustentable, A.C. (ECOS, A.C.). Calle 4a #2605, Colonia Centro, Chihuahua, 
Chihuahua, Código Postal 31000, México. (E-mail\antunezja@ecosac.org)
*** Centro de Investigación en Materiales Avanzados, S.C. (CIMAV, S.C.), Miguel de Cervantes 120, 
Complejo Industrial Chihuahua, Chihuahua, Código Postal 31190, México. (E-mail:
luis. lozoya@cimav. edu. mx)

Abstract
A study of the Urique River was conducted to determine the presence of the Chemical, spatial and 
temporal (mobilization) trends of potentially harmful metáis and metalloids in its water and 
sediments in the rainy and dry seasons. The present study is part of community monitoring projects 
and the habitat diagnostics from species with risk in this zone. The determination of the heavy metáis 
in Urique 's river has a special interest because this which is located in an important región for the 
biodiversity and the cultural diversity inthe Sierra Tarahumara of Chihuahua, México. The objective 
was to determine the possible contamination originated from anthropogenic activities (mining and 
settlement), comparing these metal's concentrations with threshold limit of regulated instances. We 
employed the optical emission with inductively coupled plasma Spectrometry (ICP plasma) and 
atomic absorption spectrometry (AAS). 41 samples o f water and sediments were taken in different 
points near from settlement and mining along the river. The results obtained were: (1) in water 
samples were founded concentrations of As, Al and Fe over the máximum limits of Mexican 
normative and (2) in sediments valúes higher were for As, Hg and Pb according with intemational 
guidelines (presents in USA and Cañada)

Keywords
Heavy metáis, water/sediments pollution, river

INTRODUCTION
In 2002, the World Wildlife Fund (WWF) designated the Sierra Madre Occidental as a “Global 200 
Ecoregion”, defined as the world’s major habitat types chosen for conservadon because these regions 
foster outstanding examples of biodiversity (La Rochelleand Berkes, 2003). This mountain range 
extends from near the Atizona border in USA down to the Mexican States of Sonora, Chihuahua, 
Sinaloa, Durango, Zacatecas, Aguascalientes, Nayarit, and Jalisco; but it takes the ñame of “Sierra 
Tarahumara” in the Chihuahua State, which represents a región that has 59.874 km2, 24 % of the 
extensión of this State, the biggest in México (INAFED, 1998; Martínez,et al, 2006).
The Sierra Tarahumara, specifically the región of canyons, has high relief along the canyon (often 
exceeding 2400 m altitude) which permits the occurrence up to four climatic and vegetation zones 
delimited for the elevation of the terrain. The great diversity provoked by these characteristics 
ineludes not only a large number of species, ecosystems and endemics species richness, but also a 
great genetic variability showing many taxa (Armendariz, et al 2015; Quinn and Woodward, 2015). 
This zone is refuge for many flora and fauna species, some in danger of extinction or with some type 
of status. The CONABIO, the National Commission for the Knowledge and Use of Biodiversity in
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México, has identified six areas within the Sierra Tarahumara as priority terrestrial regions, 
designated as areas of significant ecological integrity (Arriaga el al, 2009). The title “Tarahumara” 
of this site, is also the ñame of a group a native american people of northwestern México (sometimes 
the indigenous group also being knew as Rarámuri, as they refer to themselves) having a total 
population of approximately 85.316 members, and the ñame means "where the night is the day of the 
moon". Due to this last peculiarity it is considered also an area of significant cultural diversity 
(LaRochelleand Berkes, 2003; INEGI, 2010). This zone has the elements that together and the juxta 
position is a truly exceptional place (natural beauty, biological richness and a unique culture). The 
area constitutes a priority región for the environmental conservation as well as a key place for 
collection, distribution and consumption of the water resource; its singularity as much in natural 
features like biological that they highlight its worldwide importance. In aquatic environment like this 
we can analyze a variety of important parameters which participate in the maintenance of location’s 
ecology.

Even that govemmental projects of socio-economic development have been implemented and are 
basis of the exploitation of their natural resources (mining, forest, water and soil), this without taking 
in account that exist others overlapping economic activities including the tourism and drug trade, and 
all are motives of an ecological deterioration and diverse impacts (Guerrero, 2010; Rubio and 
Rodríguez, 2014).Undoubtedly the main ecological problem of this area is the deforestation, which 
has been caused both by logging and by forest Tires. But the región is also home to large-scale mining 
projects, being this the first industry developed in the Sierra, and their appearance was due to the 
increase in global demand for minerals and strategic metáis that has raised the pressure for extraction 
in México (Armendarizetal, 2015; Guerrero, 2010).

One of the effects produced by metal mining is acid drainage and this is the main activity associated 
with environmental impacts for presence of heavy metáis and metalloids in sediments and aquatic 
Systems. Water drags different heavy metáis according to pH level, but acid drainage associated with 
sulfur compounds and they are often accompanied by arsenic, cadmium, copper, lead, and zinc also 
iron, manganese and aluminum (Gómez et al, 2011; ArmendariztV al, 2015). Although the mining 
activity certainly has declined in the last years, one has to take into account that the Sierra Madre 
Occidental in México was one of the largest (800,000 km2) and most productive (at least 80 million 
ounces gold, 4.5 billion ounces silver produced) epithermal precious mineral belt on Earth (Murray 
and Busby, 2015; Guerrero, 2010), so the metal contamination in the aquatic environment claim a 
particular significance being a subject very important to study, because they are cause of toxicity, and 
environmental persistence.

Study Area
The river studied in the present work is located at Sierra Tarahumara, in the Chihuahuas State 
Southwest. It has 227 km's length and it is forming the tourist world-famous zone known as "Copper 
Canyon" (or Tararecua).Copper Canyon (the ñame derives from a copper/green color of the walls of 
the canyon), or in Spanish “Barrancas del Cobre”, is a group of canyons consisting of six distinct 
canyons in the Sierra Madre Occidental. All the waters of the "Copper Canyon" are a part of the basin 
of the Fuerte river, where one of the seven affluent is the Urique river, supplying its effluents with a 
volume for equivalent water to 3473,73 million of m3 being one of the most important streams in the 
Mexican Republic. The Urique river belongs entirely to the State of Chihuahua for deposits their water 
in the Fuerte and this river empty into the Gulf of California (INAFED, 1998; Lebgue et al, 2005; 
Maderey, 1989).
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The zone with the characteristics of 
major importance for this 
investigation are located at the 
bottom of the canyon(Figure 1.1 )at 
220 km Southwest of the city of 
Chihuahua, and concerning only the 
last 37 km length of the river Crique. 
This area of the river is extended 
from the community of Guadalupe 
Coronado (27°15’N and 107°52,W) 
to the point that Urique river joins 
with the Fuerte River (26°55’N and 
107°56’W).

The main communities in the 
riverbank that are included in this 
transect are Guapalayna, El Carrizal, 
Tubares and Urique (municipal 
seat), all towns of Urique 
Municipality, and on behalf of 
Batopilas Municipality the towns of 

Cuesta Colorada (Ranchería) and Guayacancito. Other settlements, at cióse distance of the river 
Urique, are Cieneguita Lluvia de Oro (21.3 Km) and Mesa de Arturo (8.14 Km) both of Urique 
Municipality (INEGI, 2010). In this area also included a mining activity, an oxide gold deposit the 
which is between 26° 56’and 27° 00’N and between 107°52’and 107°54’W (at 23 km from the 
municipal seat of Urique), where the ore body is being mined using open pit methods, with a target 
mili throughput rate of 5,300 tonnes per day. Mili tailings are vacuum filtered and transported by 
conveyor to a temporary stockpile and hauled by trucks for placement in the dry stack facility down 
gradient of the plant site. When the landmine end operation, the total volume of waste is estimated 
will be of 10,9 million m3 and they will cover an area of 53 has (AMEC, 2008; MAP, 2002; INEGI, 
2010).

Figure l.lM ap ofthe of Urique river. Upper-left comer shows the geographical 
location in the regional context.

The climatic conditions in this región are characterized by températe rainy with dry winter and hot 
summer (BShw and BSh'w in accordance with the Koppensystem) The mean temperature of the 
coldest month, January, is of 16.6°C and the mean temperature of the warmest month, June, is of 
30.9°C. Annual precipitation ranges from 600 to 1200 mm, with anannual average at the site is about 
800 mm, concentrated in the months of June through July. On average, 250 mm of this precipitation 
occurs in the month of July, the wettest month of the year. In an average year, precipitation occurs 55 
days per year. Mean annual evaporation is about 2,400 mm (AMEC, 2008; Maderey, 1989; MAP, 
2002). The main activities of the inhabitants are local commerce, forestry, and tourism.

METHODOLOGY

Sampling
Sediment and water samples were collected from eight selected sites along the Urique river (see 
Figure 1.1 and Table 1.1) in the study area (included the mining areas) along the year 2014. 
Approximately 1 L for water and 1 Kg was collected for sediments at each location selected (see 
Table 1.1).
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Tab le  1. ISampling Information: Points of Sampling related with the Location of Importance and sample types (number of sediments 
and water)

MAIN INFORMATION FOR THE LOCATIONSIN THE STUDY SAMPLING CAMPAIGN DATA
------------------------------------------------------------------------------------  n ------------------------------------------
LOCATIONS OF INTEREST PHYSICAL LOCALIZATION £ g g POINT RELATED TO THE LOCATION
__________________________ TOTALp_______________________________ * g 2 ______________________

opulation Geographic Coordínate

AMPLES
LECTED
S

T
U

D
Y

)

ID
site

Geographic Coordínate
Identification Municipality Longitude W Latitude N

Elevation(
m) Longitude W Latitude N Dry season Rainy

season

Urique Urique 1102 107°54'50” 27°12'45” 550 2 SDMT 
6 WTR 1 107°54'52.6” 27°12’20.1” 1 SDMT 1 WTR

1 SDMT 1 WTR

Cieneguita Lluvia 
de Oro Urique 361 108°01'47” 27°08'07” 2027 N/A N/A N/A N/A N/A N/A

Cuesta Colorada Batopilas 50 107°51’29” 27°00'46” 397 N/A 2 107°51'54.0” 27°00'05.8” 1 SDMT 1 WTR N/A
Guayacancito Batopilas 28 107°55"31” 26°56'25” 320 N/A 3 107° 55'31.1” 26°56'29.4” 1 SDMT 1 WTR

1 SDMT 1 WTR

El Carrizal Urique 31 107°52'15” 27°03'59” 457 N/A 4 107°52’07.0” 27°03'55.3” 1 SDMT 1 WTR N/A

Mining site Urique N/A 107°53'13” 27°00'00” N/A 5 107°53'21.1” 26°59'15.9” 2SDMT 
2 WTR 1 SDMT

Coronado Urique 88 107°52'35” 27°14‘40” 606 1 SDMT 
1 WTR 6 107°52'59.3” 27°14'31.5” 1 SDMT 1 WTR

1 SDMT 1 WTR

Guapalayna Urique 508 107°53'40" 27010-39” 528 1 SDMT 1 WTR 7 107°53'24.7” 27°10'21.5” 1 SDMT 1 WTR
1 SDMT 1 WTR

Mesa de Arturo Urique 172 107°59’55” 27°13'32” 2288 N/A N/A N/A N/A N/A N/A
Tubares Urique 141 107°58‘42” 26°56'32” 280 N/A 8 107°53'24.3” 26°56'36.8” 1 SDMT 1 WTR

1 SDMT 1 WTR

TOTAL POPULATION IN AREA 2481 NUMBER OF SAMPLES

OF SEDIMENTS (SDMT) 
OF WATER (WTR) 

TOTAL OF SAMPLES

PRESAMPLING

4
8

12

SAMPLING
Dry season Rainy season

TOTAL

9 6 19
9 5 22
18 11 41

Sampling campalgn.The sampling activity, agreement with the table 1.1, was conducted during two 
phases. The fírst phase constituted a help for made a sean analysis of the zone with the objective of 
determinate the specific metáis and metalloids present through methods used for múltiple analyte, 
and once this information was obtained, proceeded to the formal sampling (second phase). This 
presampling campaign was carried out in February. Only in this occasion the water samples not 
necessarily carne all from the river, rather included different sources lilce the municipal drainage, 
sewage and potable water of these settlements. Through this campaing a total of 12 samples were 
recollected, being 8 of water and 4 of sediments

In the second phase, the collection of samples was carried out with the objective of study the effect 
of seasonal variability in the dynamic of heavy metáis presence
For this reason, the sampling points were geo-located using geographical positioning system (GPS) 
to ensure consistency (see Table 1.1).So between May and March, 14 samples was recollected (7 of 
each matrix),corresponded to the dry season. Furthermore, a pair of extraordinary samples for each 
matrix (sediments and water) mixed of a spillage of one tailings dams was recollected (it being a total 
of 18 samples). The other sampling, belonged to the rainy season, was performed during August. 
During this sampling encountered problems for the increase of river flow so that the corresponding 
samples could not were collected to “El Carrizal” and“Cuesta Colorada”. Likewise only a one sample 
of sediment contaminated was recollected, thus it is that the total number of samples recollected were 
11 samples for this season.

Recollection, Storage, andPreservation. Water samples were collected using a swing sampler with a 
replaceable bottle (1000 mL). The sediments were taken from a depth of 10 cm in the riverbank 
through the manual introduction of sediment probe with plástic corers and polyethylene scoops (the 
samplers and containers were previously washed in Solutions of FÍNO3). All samples were stored in
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polyethylene containers and transported in an icebox (the liquid samples were acidify to a given pH
2).

Chemical analysis
To achieve an approximation of the local situadon, the first water and sediment samples (the 12 
samples recollected during the pre-sampling) were analyzed through a sean study, for determínate 
which are the most relevant metáis in the samples for this area. With this purpose in mind the total 
digestions of the samples were performed for each sample and analyzed qualitative by inductively 
coupled plasma optical emission spectrometry (ICP-OES; ThermoScientificiCAP 6500, USA).

For the posterior samples recollected, was analyzed by Atomic Absorption Spectrophotometer (GBC 
Avanta¿AAS) following the methods as provided in the NMX-AA-05 l-SCFI-2001 in the case of the 
waters samples, and the methods EPA 7000 and 3050B with considerations of the literature for the 
analysis of sediments (there is not Mexican's normative of analysis and/or comparison).

Determination o f heavy metal concentrations in sediments. In the Laboratory the sediments stored at 
~4 °C. Before analysis, the samples have dried to ambient temperature for a week and then were 
homogenized and sieved to select the sediment fraction with particle diameter less than 63 pm. This 
fraction make up the major part of the heavy metáis, at the same time suppose a material 
homogenization. Immediately the sediments have been dried in the oven to 105°C during 24 hours 
and, to 60°C for the determination of volatile metáis (basically As and Hg) by a period of 16 hours. 
Approximately 1 g of oven-dried ground sample was weighed to the nearest 0.001 g on the Sartorius 
competence CP225D top balance into in a 250 mL Erlenmeyer flask and 10 mL of 1:1 HNO3 were 
added. The solution was heated on a hot píate to ~95 °C without boiling and this temperature was 
maintained for 15 min. After cooling to less than 70 °C, 5 mL of concentrated HNO3 were added and 
the sample was refluxed for 30 min at ~95 °C without boiling. This step was repeated a second time. 
Thereafter, the sample was evaporated to ~5 mL without boiling. After cooling to less than 70 °C, 2 
mL of water were added followed by the slow addition of 3 mL of 30% H2O2. The solution was then 
heated until effervescence subsided. Later, 8 mL more of30% H2O2 in 1-mL aliquots were added and 
solution refluxed. After cooling to less than 70 °C, 10 mL of concéntrate HC1 were added and the 
sample was refluxed for 15 min. without boiling. After cooling to room temperature, the sample was 
filtered and diluted to 100 mL with water and determined by AAS.

Determination o f heavy metal concentrations in water. Metals in water samples were determined by 
the method NMX-AA-05 l-SCFI-2001. Before analysis, the samples were 
homogenized, and then an aliquot of 50 mi of the samples lowly
pipetting into a conical flask and 3 mL of concentrated HNO3. The solution was heated on a hot píate 

to ~95 °C without boiling and this temperature was maintained until the sample was evaporated to 2 
to 5 mL. After, 5 mL of concentrated HNO3 were added and the temperature was raised until the 
reflux (if were necessary, added more HNO3). When the digestión was complete (There were no 
fumes). After cooling to less than 70 °C, 10 mL of 1:1 HC1 and 15 mL of water were added,in this 
moment the solution was then heated during 15 min. without boiling. After this time, samples were 
filtrated through paper to discard any suspended particles. Each sample was taken into a AAS and 
measured according to NMX.

RESULTS.
The results qualitative of the 12 first samples show the presence of 26 elements (Al, Ca, Fe, K, Mg, 
Na, P, S, Si, Zn in water and Ag, Al, As, Au, Ba, Ca, Cd, Cr, Cu, Fe, Hg, K, Li, Mg, Mn, Ni, P, Pb, 
S, Si, Ti, V, Zn, Zr in sediments). According to these analysis, in the subsequent samples only 
analyzed metáis and metalloids regulated by Mexican Norms (Ag, As, Ba, Cd, Cr, Hg, Pb, Se, Fe and
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Al).

So the results quantitative of 29 analyses (14 of water and 15 of sediments) are shown in Table 2.1 
and Table 2.2 for the different samples: sediments (SDMT) and water (WTR).

Table 2. lldentification of monitoring sites and concentration levels of metáis in the water and sediments of Urique river in the area 
of study corresponded to the dry season samplings (May and March,2014).

Sampling site Ag Al Ba Cd Cr Fe Pb As Hg Se
Locations of 

interest
ID
Site

" Type of ' 
sample (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

SDMT N.D. 13389.0 338.77 N.D. N.D. 9001.2 N.D. 25.9 0.93 N.D.Urique 1 WTR N.D. N.D. N.D. N.D. N.D. 0.2032 N.D. 0.047 N.D. N.D.
Cuesta SDMT N.D. 14624.3 296.04 N.D. 280.9 10598.4 N.D. 19.1 3.5 N.D.
Colorada WTR N.D. N.D. N.D. N.D. N.D. 0.0676 N.D. 0.030 N.D. N.D.

SDMT N.D. 15128.4 220.51 N.D. N.D. 17484.3 N.D. 20 0.49 N.D.Guayacancito 3 WTR N.D. N.D. N.D. N.D. N.D. 0.1654 N.D. 0.027 N.D. N.D.
SDMT N.D. 12553.4 N.D. N.D. N.D. 20653.9 N.D. 25.7 0.7 N.D.El Carrizal 4 WTR N.D. N.D. N.D. N.D. N.D. 0.2274 N.D. 0.042 N.D. N.D.
SDMT 1 N.D. 17227.8 320.7 N.D. N.D. 19665.2 N.D. 28.4 2.81 N.D.
WTR 1 N.D. N.D. N.D. N.D. N.D. 0.0952 N.D. 0.031 N.D. N.D.

Mining site 5 SDMT 2 N.D. 4911.91 N.D. N.D. N.D. 61168.5 N.D. 51.4 2.87 N.D.
WTR 2 N.D. N.D. N.D. N.D. N.D. 0.1688 N.D. 0.013 N.D. N.D.
SDMT N.D. 13433.5 388.1 N.D. N.D. 11615.8 N.D. 29.9 0.98 N.D.
WTR N.D. N.D. N.D. N.D. N.D. 0.108 N.D. 0.058 N.D. N.D.

Guapalayna SDMT N.D. 12035.6 246.57 N.D. N.D. 8509.73 N.D. 19.4 0.86 N.D.
WTR N.D. N.D. N.D. N.D. N.D. 0.1056 N.D. 0.042 N.D. N.D.
SDMT N.D. 10976.4 1441.4 N.D. N.D. 11678.4 N.D. 20.3 0.88 N.D.
WTR N.D. N.D. N.D. N.D. N.D. 3.9204 N.D. 0.014 N.D. N.D.

Table 2.2 Identification of monitoring sites and concentration levels of metáis in the water and sediments of Urique river in the area 
of study corresponded to the rainy season samplings (August and November, 2014).

Sampling site _ Type of . Ag Al Ba Cd Cr Fe Pb As Hg Se
Locations of 

interest
ID
Site

sample (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SDMT 8473.63 150.59 N.D. N.D. 38174 74 14.3 0.47 N.D. 8473.63Urique 1 WTR N.D. 10.81 N.D. N.D. N.D. 4.206 N.D. 0.013 N.D. N.D.
SDMT N.D. 12836.5 247.67 N.D. N.D. 21426.7 37.8 0.03 0.43 N.D.Guayacancito 3 WTR N.D. 30.38 N.D. N.D. N.D. 14.376 N.D. 0.036 N.D. N.D.

Mining site 5 SDMT 2 9124.85 78.544 6.7 N.D. 55121.4 52.9 49 2.2 N.D. 9124.85

Coronado SDMT 13945.1 226.4 N.D. N.D. 36155 69.5 0.03 0.93 N.D. 13945.1
WTR N.D. 10.07 N.D. N.D. N.D. 3.698 N.D. 0.016 N.D. N.D.

Guapalayna SDMT N.D. 10831.9 226.7 N.D. N.D. 30047.5 68.1 0.01 0.67 N.D.
WTR N.D. 6.74 N.D. N.D. N.D. 2.983 N.D. 0.016 N.D. N.D.

Tubares SDMT N.D. 13775.9 1543 N.D. 26.98 38381.1 68.5 0.03 0.34 N.D.
WTR N.D. 30.77 N.D. N.D. 26.98 17.824 N.D. 0.027 N.D. N.D.

the table 2.1 indícate the total concentrations for the dry season. In the case of water, could be 
determined the presence of Fe and As. In sediments, we quantify Al, Fe As and Hg in totally samples, 
Ba in seven samples and Cr in only one (Cuesta Colorada). As can see in the table 2.2, in the water 
samples could be determined the presence of Al, Fe, As in all samples and Cr in one sample. 
Conceming the sediments could be determined Al, Ba, Fe, Pb, As and Hg concentrations in their all 
samples; while Cd and Cr only can found in two points the 5 and the 8 respectively.
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Using the CE-CCA-001/89 Ecological Criteria of Water Quality,the Mexican agreement that 
stipulates the Criteria used to classify water bodies for their uses, we can evalúate the quality found 
in the water samples. For the dry season was found only in two points the presence of harmful metáis. 
Fe in the point 8 (Tubares) with 3.92 mgL 1 when the threshold limit valué (TLV) are in lmgL 1 in 
the use for irrigation and in 0.3 mgL-1 in use as potable water; and As in the point 6 (Coronado) when 
the TLV are in 0,05mgL 'in use as potable water, although in this case the samples of the points 1, 7 
and 4 are closer at the same. During the rainy season the concentrations of Fe and Al for all water 
samples analyzed were relatively higher than TLV (in this reference the more high is of 5.00 mgL 'for 
Al and 1.00 mgL 'for Fe), by this reason does not comply with the requirements for the different uses 
of water (non-restricted irrigation, potable, livestock and protection of aquatic life). However, the As 
concentration was below these limits, and the Cr is not considered in this regulation. In contrast, the 
Cr concentration in the point 8 (Tubares) was significantly higher than the regulated for the NOM- 
001-SEMARNAT-1996 for discharges.

Conceming the sediments, the results obtained in this study were compared with the quality criteria 
for metáis in the CCME (Canadian Council of Ministers of the Environment). In the dry season we 
found high concentrations over the limits of this criteria (37.3 mgL-1) for Cr in one sample for the 
point 2 (280.9 mgL-1) and in the all samples for As and Hg (when the limit are 5.90 and 0.17 mgL-1 
respectively). While, during the rainy season, the Pb and Hg concentration were relatively higher than 
limits in the all points studied; while others concentrations as As was high only in the point 1 and 5, 
Cr in point 8 and Cd in the point 5. For which reason there is a possibility that cause negative effects 
to aquatic flora and faune in the zone.

DISCUSSIONS
The total metal concentrations in Urique river had a heterogeneous distribution, suggesting a 
distribution pattern according to the possible sources of each metal during sampling period. Based on 
the fmdings, the samples of sediments showed significant concentration of potentially harmful metáis 
(As, Hg, Cr, Pb and Cd) in some samples, while in water samples the main problem represents it the 
concentrations of Fe and Al, although in minor grade also are presents As and Cr.

As well as for water as well as to sediments observes it a clear tendency to the increase of 
concentrations of metáis with the increase of flood of a river in rainy season. The high concentrations 
of metáis could be due to release into the aquatic environment as a result of leaching from bedrocks, 
atmospheric deposition, drainage or runoff from riverbanks and, although the activity of landmine in 
this study area is controlled and the mine tailings being treated, also it could be a clear possible 
pollution source, considering that: (1) the highest concentrations in water of Fe (17.82 and 14.38 
mgL-1) and Al (30.77 and 30.38 mgL-1) were detected in the points 8 and 3 respectively, which are 
the closer at mine tailings; may suggest that these metáis can have a marked influence from this 
adj acent area and, (2) according to a United States Environmental Protection Agency Criteria 
(applicable only at sediments mixed with spillage of one tailings dams), the samples of the point 5 
are classify contaminated for “high levels for Hg”, “modérate levels for Pb”, and “heavily 
contaminated for Fe, Ba, As and Cd”.

CONCLUSIONS.
With the methodologies employed it was possible to know the concentrations of metáis and metalloids 
from samples of Urique river, and in this way the results were comparison with limits mandated by 
national and international normative. Exist a probably pollution of water and sediments, being 
greatest at sampling stations located cióse to mining. Although in accordance with the results, it is 
not possible to determine if this contamination were a result of anthropogenic activities. Exist the
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need of a more complete study. In this new study is necessary contemplating one bigger number of 
samples distributed in time and the space, to purpose of really describe the spatial and temporal 
(mobilization) trends of this contaminants.

The sediments study is important because, an elevated concentrations in them, may cause adverse 
biological effects even though water quality criteria is not exceeded. Also it is identified the necessity 
of developing national reference valúes, in México there are no regulations regarding levels of metáis 
in sediment, to identify contamination in sediments of a river. This because through the international 
guidelines and reference valúes are useful they do not reflect the specific reality of this zone (and our 
country) and they should be used cautiously.
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