TECNOLOGIAX DE

PANTANOS ARTIFICIALES
S.&. DE C.\V.

We offer sustainable cutting-edge technology for complete waste water treatment

of any kind, including contaminated lakes and rivers through constructed wetlands
of different types.

Web site: www.tecnologiadepantanosartificiales.com

In Mexico: 9933114552.
In the United States: 936-588-3236

Email: jhabvalaf@tecnologiadepantanosartificiales.com




TECNOLOGIAX DE

PANTANOS ARTIFICIALES
S.&. DE C.V.

For most of their adult lives, the people at Tecnologia de Pantanos Artificiales, SA de
CV (TPA) have implemented sustainable solutions for water pollution problems in
different parts of the World, through the design and construction of artificial wetlands
that meet International Standards, are very efficient, and have very low costs of
maintenance and operation. The technology we promote is very robust, and our
treatment plants have operated with virtually no maintenance and often no operation for
long periods of time. Furthermore, the habitat lost is recovered as a sustainable space.

Michael Ogden, one of our senior partners, has designed, and often built, over
600 Constructed Wetland treatment plants all over the World. Our stellar plant at
Macultepec in the State of Tabasco, Mexico, is the largest of its type anywhere,
and receives raw sewage and turns out quality effluent.

In Mexico, we have worked with governments of nine states (Campeche, Chiapas,
Guanajuato, Michoacan, Oaxaca, Quintana Roo, Tabasco, Tamaulipas, and Tlaxcala)
and a larger number of municipalities to develop projects in the area of water, public
finance, administration, and planning. We work in any capacity that the client
requires, including diagnoses of existing treatment plants, the design of new treatment
plants, and partnerships for transferring technology. TPA works very closely with all
institutions interested in defending the Ecology, and especially with one of
Mexico® premier universities in the area of Ecology, Juarez University of
Tabasco.

TPA has constructed sanitation plants that have removed approximately 98% of
the polluting materials found in the wastewater received by the facility. TPA was
founded by Dr. Firdaus Jhabvala, who holds patents for subsurface and free water
flow wetlands. (Patent Numbers 200096 and 248616 granted by the Mexican Institute
of Industrial Property). TPA& technology has been certified by Mexico& National oil and
gas firm, PEMEX, and TPA is considered a Scientific and Technological firm by
CONACYT, Mexico® National organizer of Science and Technology.



Instituto
Mexicano

de la Propiedad
Industrial

TITULO DE PATENTE DE INVENCION NUMERO: 200096

TITULAR(ES): FIRDAUS JHABVALA MARSHALL

DOMICILIO(S): PASEO LA CEIBA N°. 119, COLONIA PRIMERO DE MAYO,
VILLAHERMOSA, TABASCO, MEXICO

DENOMINACION:  TRATAMIENTO DE AGUAS RESIDUALES MEDIANTE PANTANOS
ARTIFICIALES DE FLUJO SUBTERRANEO

CLASIF . IN:T : CO2F1/00
INVENTOR(ES): FIRDAUS JHABVALA MARSHALL
SOLICITUD
FECHA DE
NUMERO: 9406633 PRESENTACION: 30 DE AGOSTO DE 994 HORA: 10:30

L PRIORIDAD 1

PAIS FECHA: NUMERO:

ESTA PATENTE CONCEDE A SU TITULAR EL DERECHO EXCLUSIVO DE EXPLOTACION DEL
INVENTO RECLAMADO EN EL CAPITULO REIVINDICATORIO Y TIENE UNA VIGENCIA DE VEINTE
ANOS IMPRORROGABLES CONTADOS A PARTIR DE LA FECHA DE PRESENTACION DE LA SOLICITUD.

FECHA DE EXPEDICION
8 DE DICIEMBRE DE 2000

EL DIRECTOR GENERAL

LIC. JORGE AMIGO CASTANEDA




Instituto
Mexicano '
de la Propiedad E ||

Industrial

TITULO DE PATENTE No. 248616

Titular(es): FIRDAUS JHABVALA MARSHALL.

Domicilio(s): Pase%éa Ceiba # 119, Col. Primero de Mayo, 86190, Vlllahermosa, Tabasco,
MEXI

Denominacién: PANTANOS ARTIFICIALES DE FLUJO SUPERFICIAL PARA TRATAMIENTO DE
AGUAS RESIDUALES.

Clasificacion: [nt.Cl.8 CO2F3/06; CO2F3/32

Inventor(es):  FIRDAUS JHABVALA MARSHALL

SOLICITUD
Namero: Fecha de presentacién: Hora:
PA/a/2003/009620 13 de octubre de 2003 12:05
PRIORIDAD
Pais: Fecha: Niamero:

ESTA PATENTE CONCEDE A SU TITULAR EL DERECHO EXCLUSIVO DE EXPLOTACION
DEL INVENTO RECLAMADO EN EL CAPITULO REIVINDICATORIO Y TIENE UNA VIGENCIA
IMPRORROGABLE DE VEINTE ANOS CONTADOS A PARTIR DE LA FECHA DE
PRESENTACION DE LA SOLICITUD.

Fecha de expediciéon: 10 de julio de 2007

AL DE PATENTES

. FABIAN R. SALAZAR GARCIA

AR

MXJ2007 /84787



2013, Afio de la Lealiad Institucional y Centenario del Ejército Mexicano”.

% FEMEX Oficio
EXPLORACIGN Y PROBUCIION ®
Fecha Villahermosa, Tab., 26 de marzo de 2013
o : [y ey}
Remitente SUBDIRECCION DE AUDITQRIA DE SEGURIDAD Nemero PEP-SASIPA- b W) {{} 2013
INDUSTRIAL Y PROTECCION AMBIENTAL GPSPA- g5
Destinatario OFICIO UNIDO Antecedentes:
Ntmero{s):
NUmero (inico de expsdiente:
Fecha(s):
Asunto: Demostracion Técnica de la Tecnologia de Pantanos Artificiales. Anexo O

Ing. José R. Serrano Lozano.- Subdirector de Produccién Regién Marina Noreste,

ing. Juan Arturo Herndndez Carrera.- Subdirector de Produccion Regién Marina Suroeste.
Ing. Primo Luis Velasco Paz.- Subdirector de Distribucién y Comercializacién.
Ing. Juan Javier Hinojosa Puebla.- Subdirector de Desarrollo de Campos.
Ing. Baudelio Emesto Prieto de la Rocha.- Subdirector de la Unidad de Negocio de Perforacidn.
Ing. José Antonio Escalera Alcocer.- Subdirector de Exploracion,
Ing. José Luis Fong Aguilar.- Subdirector de Produccién Region Sur.

Ing. Antonio Narvéez Ramirez.- E.D. Subdireccion de Produccion Regién Norte.
Ing. Manuel Alegria Constantino.- E.D. Subdireccion de Servicios a Proyectos.

Ing. José Guadalupe de la Garza Saldivar.- E.D. Subdireccion de Mantenimiento y Logistica.

Me refiero a la demostracién técnica en materia de Seguridad, Salud en el Trabajo y Proteccién Ambiental, qué el pasado 16 de

ociubre del 2012 se llevd a cabo durante la visita de nuestro personal, para conocer el funcionamiento de la Tecnologia de
“Pantanos Atificiales”, presentada por la compaiiia Pantanos Artificiales S.A. de C.V. la cual se utiiza para el servicio de

tratamiento de aguas residuales de la localidad de Villa Macultepec, de esta ciudad de Villahermosa, Tabasco.

Al respecto y conforme a la revisién del soporte documental, asf como a la visita al sitio y ¢on los resultados del laboratorio de la
calidad del agua que se descarga, se puede considerar esta tecnologia como una opcion para ¢l tratamignto de aguas residuales de
tipo municipal que requieran en las instalaciones de PEP, analizando las ventajas y desventajas, las cuales manifestamos a

continuacion:

Ventajas

e Menor cantidad de equipos y reactivos utilizados para €l tratamiento, por lo tanto se deduce que es de bajo costo la

operacién y mantenimiento, en comparacidn con otros tipos de tratamientos convencionales.
¢ El gasto de electricidad es menor a la que se usa para una pianta convencional.
e Los pantanos artificiales son una reserva estratégica para una gran variedad de aves, mamiferos, insectos y reptiles.
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Treatment plants built by TPAiIn Mexico with Natural Technology:

9 Santa Cruz Quilehtla, State of Tlaxcala, México, 1995

Quilenhtla is a small community of 6,000 people east of Mexico City in the Central
Highlands. The community wanted a simple wastewater treatment system that required
little or no maintenance, was inexpensive to build, and had no machinery and the least
number of movable parts. The requirements at Quilehtla are common in many small
communities all over the World.

The Quilehtla treatment plant began in late 1993 with the development of diagnostic and
executive project was approved in 1994 and construction began with the goal of
reducing pollution in the Zahuapan River basin.

The Constructed Wetland was designed to treat 380 m3/day of wastewater generated by
approximately 5,000 inhabitants. The design of the treatment plant consists of modified
Imhof tanks for primary treatment, subsurface flow constructed wetlands for advanced
secondary treatment, and reed beds for digesting the sludge produced in the tanks.
This is a totally passive system.

This system was built with local labor and 90% of local materials. No energy is
required for treatment, only to locate sewage pretreatment section of the plant.
The treated water is used for irrigation purposes.

The Plant uses scoria as substrate material, which increases the wetland®& porosity
percentages of conductivity in comparison with gravel.

The operating cost is only 10 US cents/m3.

The results are spectacular with little operational, human and mechanical stress,
due to the fact that nature works tirelessly to treat wastewater.



Effluent from the Constructed Wetland

The Treatment plant at Quilehtla removes 94.30% of the BOD, significantly decreases
Biological Oxygen Demand (BOD) by 94.10%, and Total Suspended Solids (TSS) by
97.50 %.

1 Constructed Wetland of EI Carmen Tequexquitla, Tlaxcala, 1998

El Carmen Tequexquitla, located in the eastern region of the state of Tlaxcala, has a
population of almost 20,000 inhabitants. The sewage used to drain into the Totolcingo
Lake, one of the last reservoirs of reasonably clean water left in the Mexican Highlands.

The design of the constructed wetland was for a capacity of 1,728 m3/day, and consists
of Pretreatment, Settling Tank, Sludge Digestion, Biofilter, Wetland Cells and Sand
Filters.



