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FLOATING LAKE AND METHODS OF TREATING WATER

WITHIN THE FLOATING LAKE

Cross Reference to Related Applications

The present application claims priority from U.S. Provisional Patent Application No.

61/900,308, filed, November 5, 2013, herein incorporated by reference in its entirety.
Field

The present invention refers to a method and system for treating and building floating lakes,
which are built within large water bodies, where the water quality and/or esthetic characteristics

within the floating lakes comply with differing recreational or more stringent standards.

Background

Throughout the world, there are a large number of water bodies in which the
microbiological, physicochemical, and/or esthetic conditions of the water body are not acceptable
for recreational purposes, such as bathing and the practice of watersports having direct contact
with the water. The quality of the water in these water bodies is such that it poses potential sanitary
and safety risks to people coming into direct contact with the water. In addition, the esthefic
conditions of these water bodies may be not attractive, pleasing, and/or ideal which may further
discourage recreational use. Golf course ponds, retention ponds, public park ponds, dams, rivers,
lakes, the ocean, ocean bays, river bays, and the like are examples of water bodies that may have
microbiotogical, physicochemical, and/or esthetic conditions rendering the water body unsuitable for
recreational uses. These water bodies can be found in the middle of crowded cities, in rural, or in

low-population locations.

As the population of the world continues to increase, land is becoming a scarce resource
with many land areas becoming occupied at a high speed. Coastal areas attract many people due
to the proximity to the sea or rivers. However, the rapid development of these areas often results in
available land being utilized for housing or industry which limits the opportunity to use the areas for
recreational purposes. In non-coastal areas, many people do not have access to or live near water
bodies having water quality and/or esthetic conditions suitable for recreational use. Within crowded
cities that have natural or artificial water bodies, available land is typicaily utilized for housing or

industry leaving no available inland spaces for generating water bodies that can improve the quality
1
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of life of the people in these cities by providing opportunity for the practice of water sports and other
recreational uses associated with a water body. In addition, water bodies located within densely
populated areas may not be suitable for recreational use due to debris, pollution, and/or unsafe
conditions of the water body (such as sloped bottoms, poor clarity, and unknown underwater

topography).

Many people around the world aspire to have access to locations having water bodies
similar to tropical seas, where the water quality has low turbidity, high transparency and clarity that
generates a crystal clear water effect, and white sand bottoms that create an esthetic feature that is
attractive and desirable. The water clarity within tropical seas attracts tourists from all over the
world. For example, in 2012, areas in and around the Caribbean welcomed nearly 25 million
tourists, 5.4% more than in 2011 and it is expected that such number will continue to increase
annually. Given the large number of water bodies throughout the world, there is a need to
transform current unaesthetic and poor water quality water bodies in order to be able to effectively
use them for recreational purposes in a safe manner. It therefore would be desirable to transform a
water body or a portion thereof to provide a water body having the water quality and esthetic
qualities provided by a tropical sea. The ability to transform such water bodies would provide for
the economic development of local communities, as well as improvement of the lifestyle of a larger
section of people all around the world by bringing an attractive tropical sea environment to an

existing water body not suitable for recreational purposes.

Several studies have been performed on U.S. lakes, reservoirs, and ponds. For example,
of the more than 17 million acres of lakes, reservoirs and ponds assessed, more than 44% were
found to be impaired for one or more uses. These water bodies were found to be affected by
nutrients, metals, siltation, total dissolved solids, and excess algal growth among other effects. It
was determined that more than 41% of lakes within the U.S. pose a high or moderate risk for
potential exposure to algal toxins, which could potentially have wide ranging impacts on human
health. These studies also found that there are more than 140,000 water bodies that potentially
could be used for recreational purposes, such as bathing or for the practice of aqualic sports having
direct contact with the water, if the water quality and/or esthetic conditions were more suitable.
Generally, these water bodies are not suitable for recreational purposes due to poor water quality

and/or esthetic conditions that do not comply with recreational or esthetic water quality standards.
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In addition, many existing water bodies, both natural and arificial, are not suitable for
recreational purposes and water sports due to safety reasons associated with physical hazards,
such as strong currents, dangerous shorelines, and/or uncertain or dangerous bottom features, and
virtually none of them have the esthetic characteristics of tropical seas. In these water bodies,
bathers or those participating in water sports may be exposed to one or more risks. For example,
drowning can occur if bathers or water sport participants are caught in tidal or other types of
currents or caught by submerged obstacles. Bathers or water sport participants can also be injured
by slipping or falling into rocks or general types of debris and/or by beach areas or other shoreline
areas having slopes that may be misjudged and pose safety hazards.

In order to allow for recreational purposes, a water body generally must comply with specific
stringent regulations to avoid microbial and/or physiochemical contamination that may cause
negative health effects for recreational users. This is of special importance in specific population
groups that have higher risk of disease, such as the young and the elderly. Also, the effects of
algae should be taken in account, as several human diseases have been reported that are
associated with toxic species of algae that may be found in water bodies. Such regulations aim to
control the micro-bactericlogical and/or physiochemical quality of the water to provide water that is

safe for recreational use involving direct contact with the water.

There are also many water bodies which have water quality suitable for recreational
purposes but they are not esthetically attractive due to bottoms that are covered with sediments,
debris, and/or sludge that provide a dark and unpleasant coloration to the water body. Water
quality requirements for recreational purposes therefore often include requirements directed to the
esthetic condition of the water. These requirements generally provide that the water body should
be free from floating debris, floating algae, oil, scum and other matter that may settle to form
deposits, free from substances that can produce objectionable color, odor, taste or turbidity, and
free from substances that produce undesirable aquatic life. Regulations require that the water from
recreational areas be clear enough to allow the users to estimate depth, to be able to see
submerged hazards easily, and to detect submerged debris ar physical hazards, such as rocks and
sloped bottoms. Generally, the amount of light that can reach the bottom of the water body is
determinant on the clarity of the water. However, the depth of light penetration in natural or artificial
water bodies can be affected by the suspended microscopic plants and animals, suspended
mineral particles, stains that impart a color, oils and foams, and floating and suspended debris such

as leaves, litter, and others.
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There are many locations throughout the world that could benefit from large water bodies
having suitable water quality and/or esthetic conditions for recreational purposes and the practicing
of nautical sports. However, such large water bodies cannot be treated with current technologies or
with conventional swimming pool filtration technology for obvious reasons based in their large
sizes, which would require new structures, and considerably high amounts of chemicals and
energy. In many instances, structural modifications of the natural or artificial water bodies should
also be performed to address esthetic conditions, such as changing a bottom that is covered with
sediments, debris, and/or sludge, and hazardous conditions, such as providing safe slopes for
beach areas, among other requirements. There are currently no economically viable technologies
that provide for completely changing all of the water quality of large lakes or other large natural or
artificial water bodies and/or providing an attractive coloration to water bodies which already
possess good water quality but have unaesthetic characteristics that discourage recreational use.
Therefore, there is a need for a system and methods capable of transforming a natural or artificial
water body to provide an area within the water body having water quality and/or esthetic qualities

suitable for recreational use and the practice of nautical sports.
Previous Art

U.S. Patent No. 4,087,870 discloses a floating swimming pool assembly that includes walls
made from a flexible sheet, a buoyant rim portion, and a filter assembly. The floating swimming
pool is designed for conventional swimming pool treatment and provides operational characteristics
similar to a permanent pool installation, such as a conventional centralized filtration system that
filters the total water volume of the floating pool from 1 to 6 times per day and a permanent
chemical concentration. Such a system would not be suitable for use with a large floating lake, as it
uses conventional swimming pool water treatment and filtration technology that is technically and

economically not viable to apply in a large floating lake.

U.S. 2005/0198730 discloses a floating swimming pool apparatus. The main structural
components of the apparatus are constructed of a waterproof glass fiber reinforced plastic that is
rigid, which results in considerably high costs of materials and does not provide the flexibility to
cope with water movement and structural loads associated with a large floating lake. Also, such

apparatus is very difficult to scale into large floating lakes due to their structural limitations.



10

15

20

25

30

18990

Summary

The present invention relates to floating lakes and to the treatment of the water in such
lakes. The present invention further relates to large floating lakes installed within a natural or

artificial water body.

The dimensions of the floating lake, including depth and surface area of the floating lake,
may vary based on need and existing resources, as well as the surface area and other physical
features of the water body. The floating lake can be provided with a chemical application system; a
filtration system including a mobile suctioning device and filters; a skimmer system and may also
comprise a coordination system. The system and method of the present invention can be
configured to provide significant cost savings due to lower capital cost, energy consumption and
chemical usage than conventional systems. This is due to the activation of the methods from the
present application based on the real requirements of the water body, through assessment of
specific variables, also due to the lower ORP standards required compared to conventional
swimming pool treatment, and due to the use of an efficient filtration system based on the color of
the bottom of the floating lakes.

The present invention relates to a method for treatment of water in a floating lake installed in
a water body, the floating lake having walls and a bottom, wherein the bottom of the floating lake is
constructed of a flexible material having a Young modulus of up to 20 GPa. The method generally
comprises applying an oxidant to the water in the floating lake to maintain an ORP level of at least
550 mV for a minimum of about 10 to about 20 hours within a 52-hour cycle; applying a flocculant
to the water in the floating lake before the turbidity of the water body exceeds 5 NTU; suctioning
with a mobile suctioning device when the color black component of the bottomn of the floating lake
exceeds 30% on a CMYK scale, wherein the mobile suction device suctions a portion of water from
the bottom of the floating lake containing settled solids; filtering the water suctioned by the mobile
suctioning device and returning the filtered water to the floating lake; and supplying water to the
floating lake to maintain a positive pressure of at least 20 Newtons per square meter of the surface
area of the floating lake, wherein the positive pressure is maintained for at least 50% of the time
within 7-day intervals and wherein water is supplied to the floating lake at a reposition rate

according to the following equation:

Reposition Rate 2 Evaporation Rate + Cleaning rate + Leakage rate.



10

15

20

25

18990

The present invention also relates to the structure of a floating lake. A floating lake of the
invention generally comprises a flexible bottom having a Young modulus of less than about 20
GPa; walls having a rim, wherein the rim comprises a flotation system; a pumping system for
maintaining a positive pressure of at least 20 Newtons per square meter of the surface area of the
floating lake, wherein the positive pressure is maintained for at least 50% of the time within 7-day
intervals; a chemical application system for applying chemicals such as an oxidant or flocculant to
the water in the floating lake, a mobile suctioning device capable of moving along the flexible
bottom of the floating lake and suctioning a portion of water from the bottom containing settled
solids, a filtration system in fluid communication with the mobile suctioning system, wherein the
filtration system receives the portion of water suctioned by the mobile suction system; a return line
for returning the filtered water the from filtration system to the floating lake. The system may also
comprise a coordination system, wherein the coordination system activates the operation of the

chemical application system.

Brief Description of Figures

Figure 1 shows an embodiment of a floating lake according to the present invention.

Figure 2 shows a close up of an embodiment of a floating lake according to the present

invention.

Figure 3 is a schematic illustration of the cross section of a floating lake according to the

present invention.

Figures 4A to 4C are schematic illustrations of layered structures used in floating lakes of

the present invention.

Figure 5 is a schematic illustration of an embodiment of a floating lake according to the

present invention.

Figure 6 is a schematic illustration of an embodiment of a floating lake according to the

present invention.

Figure 7 is a schematic illustration of an embodiment of a floating lake according to the

present invention.
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Figure 8 is a schematic illustration of an embodiment of a suctioning device according to an

embodiment of the present invention.
Figures 9A and 9B shows embodiments of the floating lake of Figure 1.

Figures 10A and 10 B are schematic illustrations of a structural frame system for the floating

lake of Figure 1.

Figures 11A and 11B are schematic illustrations of an inflatable section for the floating lake
of Figure 1.s.

Figure 12A is a schematic illustration of different dispositions of inflatable sections within the
bottom of the floating lake of Figure 1.

Figures 12B and 12C are schematic illustrations of a partial cross section of the inflatable

sections of Figure 12A.

Detailed Description

The following detailed description refers to the accompanying drawings. While embodiments
of the invention may be described, modifications, adaptions, and other implementations are
possible. For example, substitutions, additions, or modifications may be made to the elements
illustrated in the drawings, and the methods described herein may be modified by substituting,
reordering, or adding stages to the disclosed methods. Accordingly, the following detailed
description does not limit the scope of the invention. While systems and methods are described in
terms of “comprising” various apparatus or steps, the systems and methods can also “consist

essentially of” or “consist of” the various apparatus or steps, unless stated otherwise.

Systems and Methods of the Present Invention

The present invention relates to floating lake systems and methods for treating and

maintaining quality of water in the floating lakes.

The present invention relates to large floating lakes with crystal clear water similar to
tropical seas, where the large floating lakes are generally installed within a natural or artificial water
body, such as an ocean, river, lake, reservoir, lagoons, dams, ponds, canals, harbors, estuaries,

streams, ocean bays, river bays, or other bodies of water. While the invention presents
7
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embodiments as “within™ various water bodies, it will be appreciated by those skilled in the art that

the embodiment may include an edge that is adjacent to a shoreline or beach.

The present application also relates to a method for the treatment of large floating lakes, in
order to take advantage of bodies of water throughout the world that suffer from poor water quality
and/or poor esthetic characteristics, and to help improve the quality of life of people around the
world. The floating lakes of the present application allow for recreational uses, along with practicing
aquatic sports in safe conditions, and may generate an unprecedented geographic impact in the
amenities of cities around the world. The floating lakes from the present application generate an
esthetic feature that could not be economically generated with current technologies, causing a
major impact in the use of natural or artificial bodies of water that were not considered useful

before.

The dimensions of the floating lake, including depth and surface area of the floating lake,
may vary based on need and existing resources, as well as the surface area and other physical
features of the water body, such as underwater obstacles, depth, and the like, into which the
floating lake is constructed. For example, in some embodiments, the floating lake may have a

surface area of at least 5,000 m2, or at least 10,000 m?, or at least 20,000 m?.

An embodiment of the method for treatment is directed to providing treatment of large
floating lakes that are installed within natural or artificial water bodies. Such natural or artificial
water bodies may have water quality that does not comply with sanitary andfor esthetic
requirements for recreational purposes, or with more stringent requirements. Specially designed

floating lake systems are provided, which aflow applying the method from the present invention.

According to the embodiments, the floating lake may be installed in natural or artificial
waters. Figures 1 and 2 show an exemplary embodiment of a floating lake installed in a natural
waterway. The floating lake can, for example, provide a recreational water feature in a city or other
municipality in an area that otherwise does not offer water quality and/or esthetic conditions
suitable for recreational uses. The floating lake may be installed to improve water conditions that
are unsuitable for recreational uses due to chemical or biological pollution, safety concerns, or

esthetic reasons.

The floating lake may be constructed to provide buoyancy and to accommodate changes in
the water level of the surrounding body of water. For example, the floating lake system may be
8
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designed to be able to float with changes in water level of the surrounding water body. In such
case, when the water leve! of the surrounding water body lowers (e.g., at low tide), the complete
floating lake system may be lowered with the surface of the natural water body. On the other hand,
when the water level of the surrounding water body rises, the floating lake may rise with it. This is
because flotation systems of the floating lake systems provide buoyancy to the floating lake and are
able to maintain the surface of the floating lake at or near the level of the surrounding water body's
surface. In alternative embodiments, at least some part of the bottom of the floating lake may come
into contact with the bottom of the surrounding water body at low water levels, or may be in contact

with the bottom at all times.

Changes in water levels and movement of the water in the floating lake and the surrounding
body of water due to tides, currents, and natural waves caused by wind and other phenomena can
cause changes in pressure against or a load on the bottom of the floating lake. The structural
stability of the floating lake can be taken into account in designing the structure, for example, for
coping with loads generated when the structure is vertically fixed in a position relative to the bottom
of the surrounding water body. The structure can be designed for coping with such loads by
providing a flexible but stable bottom that may oscillate or move according to the motion of the
surrounding water body. Also, the structure may comprise an anchoring system that provides

vertical and/or horizontal support to the fioating lake system to cope with underwater forces.

According to an embodiment shown in Figure 3, the floating 1 lake may comprise a flexible
bottom 2 and walls 3. The bottom 2 and walls 3 may comprise a liner 200 constructed of non-
permeable materials that are capable of maintaining a body of water inside the floating lake and
essentially separate the water on the inside of the floating lake from the surrounding artificial or
natural body of water. Examples of suitable materials include, but are not limited to, rubbers,
plastics, Teflon, low density polyethylene, high density polyethylene, polypropylene, nylon,
polystyrene, polycarbonate, Polyethylene Terephthalate, fibers, fiberboard, wood, polyamides, PVC
membranes, fabrics, composite fabrics, geomembranes, acrylics, among others, and combinations
thereof. The liner 202 of the bottom 2 may be continuous with the liner 203 of the walls 3. In an
alternative embodiment, the liner 202 of the bottom 2 is constructed of different materials than the
liner 203 of the walls 3.

According to an embodiment, the bottom 2 and/or walls 3 comprise a plurality of layers,

where such layers may be the same or different materials, and which may vary in their permeability.

9
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Additional layers can be provided to help avoid water leakage from the floating lake into the
surrounding water body. In order to reduce loss of water from the floating lake to the surrounding
body of water, a collection or drainage system can be provided between different layers of the
bottom. Also, various structures can be used to provide a certain level or rigidity to the bottom
and/or walls of the floating lake. A bottom 2 with a certain amount of fiexibility can be better able to

resist punctures, breakages, and other damage to the floating lake 1.

The Young's modulus or elastic modulus of a material is a measure of the elasticity of the
material. Higher numbers indicate a stiffer material and lower numbers a more elastic material. In
order to provide a flexible bottom, the Young's modulus of the materials or components used in the
bottom 2 is typically no more than about 100 GPa, about 50 GPa, about 20 GPa or about 15 GPa
or 10 GPa, allowing the bottom component to have flexibility and return to its natural state instead
of considerably deforming or breaking due to loads applied to the material by the surrounding

water, water in the floating lake or pressures resulting from, e.g., action of a mobile suction device.

According to embodiments, the liner 200 is made from flexible components with a Young's
modulus of up to about 20 GPa. In an embodiment, the liner 200 is made from flexible components
with a Young's modulus of up to about 10 GPa. In ancther embodiment, the liner 200 is made from
flexible components with a Young's modulus of about 0.01 to about 20 GPa. in another
embodiment, the liner 200 is made from flexible components with a Young's modulus of about 0.01
to about 15 GPa. In yet another embodiment, the liner 200 is made from flexible components with
a Young's modulus of about 0.01 to about 10 GPa. Different portions of the liner 200 {e.g., bottom

liner 202 or wall liner 203) may be constructed of different components.

The flexible bottom 2 provides many benefits to the floating lake 1. For example, a flexible
bottom 2 offers a low cost option for the floating lake structures, can withstand pressure without
being punctured or damaged, is easy to install, and can accommodate movement of the water
inside and outside of the floating lake. On the other hand, a completely rigid bottom would be very
expensive, difficult to install, and would easily be damaged due to the large loads generated by the
surrounding water body. By using completely rigid bottoms, the loads generated by the
surrounding water could cause the materials to become loose, the structure to break, and the water
contained within the floating lake to be contaminated and mixed with the surrounding water,
therefore not achieving the required water quality and/or esthetic conditions for recreational

purposes.

10
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The bottom 2 of the floating lake 1 can comprise one or more materials and configurations.
In embodiments, the floating lake 1 may have a bottom 2 configured in one or more layers. As
shown in Figures 4A-4C, the bottom 2 may have a layered structure. In an embodiment shown in
Figure 4A, the layered structure of the bottom 2 may comprise a single layer. In another
embodiment shown in Figure 4B, the layered structure of the bottomn 2 may comprise two layers. In
yet another embodiment shown in Figure 4C, the layered structure of the bottom 2 may comprise
multiple layers.

The different layers may be combined to provide the bottom 2 with different characteristics,
such as durability, non-permeability, stability, and stiffness and/or flexibility. In an embodiment, the
bottom 2 and walls 3 are constructed of the same or similar materials. Alternatively, the bottom 2
may be constructed of different materials than the walls 3, or may have a different layered
structure. The Young's modulus of the bottom material is used to refer to the bottom as a whole,

which can comprise one or more different materials in different configurations.

According to embodiments, the bottom 2 comprises components or materials such as
rubbers, plastics, Teflon, low density polyethylene, high density polyethylene, polypropylene, nylon,
polystyrene, polycarbonate, polyethylene terephthalate, fibers, fiberboard, wood, polyamides, PVC
membranes, fabrics, acrylics, among others, and combinations thereof that are capable of providing
a flexible bottom with an overall Young's modulus of up to 20 GPa. In many embadiments, each of

the layers of the bottom 2, independently, have a Young's modulus of at most 20 GPa.

In an exemplary emboediment, the bottom 2 and walls 3 comprise a fabric layer, for example
a composite fabric, such as Hipora® waterproof fabric that consists of a nylon fabric with
polyurethane injection with non-permeable characteristics. The fabric can be sewn and sealed to
generate the bottom 2 and walls 3 of the floating fake 1, creating a structure that can hold the water
in the floating lake 1 substantially separate from the surrounding water, and protect the water of the

fioating lake from infiltration of surrounding water.

In another exemplary embodiment, the bottom 2 and walls 3 comprise a layer of linear low-
density polyethylene (“LLDPE"). For example, the bottom 2 and walls 3 may comprise a LLDPE
geomembrane that can be thermo fused, welded, or glued together with a sealant suitable for
prolonged contact with water. On another exemplary embodiment, the bottom 2 and walls 3

comprise a layer of a high-strength PYVC material. Other suitable materials include geotextiles,

11
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PVC materials, elastomeric materials or polymer sprays or as multilayered bitumen geocomposites.
The thickness of the liner can be any suitable thickness for the purpose and can be adjusted to fit
the requirements of the floating lake 1, e.g., durability, puncture resistance, stability, and
stiffness/flexibility. The thickness of the liner can be, for example, about 0.4 mm, 0.5 mm, 0.75 mm,
1 mm, or thicker. The liner can be included as a layer in a layered structure, such as the
multilayered structure in Figure 4C. Suitable sealants to join sections of the bottom 2 to each other
or to the walls 2 are butyl tapes, being waterproof, self-bonding, pliable and flexible adhesive
sealing tape capable of adhering to plastics. Water proof materials and sealing techniques, such
as thermo fusion, welding or glue, also allow generating a structure that can substantially separate

the water in the floating lake 1 from the surrounding water.

The bottom may also include one or more structural frames. The structural frames can be
constructed to accommodate a modular configuration of the floating lake system. As can be seen in
Figure 10A, the floating lake 1 may comprise one or more structural frames 15 located at the
bottom of the floating lake 1. The structural frames can be constructed to be positioned underneath
or on top of the layered structure of the bottom 2, or between layers. However, the structural frames
are preferably positioned underneath the bottom in order to provide the structure but not affect the
non-permeability of the floating lake. The structural frame 15 may be joined together in a
configuration based on the shape of the bottem of the floating lake 1 to provide additional stability
to the bottom. In Figure 108, an embodiment of the floating lake 1 is shown, comprising a bottom 2
with structural frames 15, walls 3, and floatation systems 5. In at least some embadiments,
structural frames 15 can also be provided in the walls 3 of the floating lake 1, to provide more
stability and to maintain the shape of the floating lake 1. The structural frame 15 may be connected

to the rim 4 and/or the flotation system 5.

The structural frame 15 may be constructed out of rigid or flexible materials. The materials
can be selected to be suitable for conditions underwater, as the structural frame will be generally
located underwater. Rigid frames, pipes, or profiles for generating a rigid structural frame can be
constructed out of any suitable materials. Examples of rigid materials include metals, such as steel
or aluminum, plastics, wood, and concrete, among other materials. Flexible frames, pipes, hoses,
or profiles for generating a flexible structural frame can be constructed out of any materials suitable
for constructing a flexible frame. Examples of flexible materials include plastics, rubbers, fabrics,

and nylon, among other materials.

12
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The structural frame 15 may be constructed from frame components 150 that may be
connected together by using connectors 151. The connectors 151 and connector materials can be
selected based on the design configuration and materials of the frame components 150. Frame
connectors 151 can include flexible or rigid materials. Suitable frame connectors 151 include rings,
mechanical joining systems such as welding, plates, screws, cords, among others. The connectors
151 can further be used to connect the frame companents 150 to the rest of the floating lake’s 1

structure.

According to embodiments, the walls 3 may additionally include a rim 4, as shown in
Figures 3 and 5-7. The rim 4 may comprise structural frame components 150 and may be at least
partially covered by the liner 200. The rim 4 of the floating lake 1 may comprise a flotation system &
(shown in Figures 3 and 5-7). The flotation system 5 provides buoyancy and allows maintaining a
water level in the floating lake 1 that generates a positive pressure in the floating lake 1. The
flotation system 5 may also provide stability to the perimeter of the floating lake 1 and can help the
floating lake 1 maintain its surface shape. The floatation system 5 may comprise a plurality of
flotation elements distributed along the perimeter of the floating lake 1, or a continuous flotation
element surrounding the perimeter of the floating lake 1. The flotation system 5 may be attached to
the liner 200, and/or may be at least partially covered by the liner 200, as shown in Figure 5-7. The

flotation system 5 may further be attached to the structural frame 15.

The flotation system 5 along the rim 4 or walls 3 of the floating lake 1 can comprise different
flotation materials and equipment, such as polyurethane systems; polystyrene systems, such as
extruded polystyrene and expanded bead polystyrene; polyethylene systems; air filled systems,
such as air chambers, rubber air bags, or vinyl air bags; and systems constructed of other suitable
materials such as plastics, foams, rubbers, vinyl, resins, concrete, aluminum, and different types of
woods, among others. Examples of commercially available flotation materials are Royalex® (a
composite material comprising an outer layer of vinyl and hard acrylonitrile butadiene styrene
plastic (ABS) and an inner layer of ABS foam, Styrofeam, and high-performance, extruded, closed-
cell polyethylene foams, such as Ethafoam™,

The size and type of flotation elements can be determined based on the volume of the
floating lake 1, and the amount of water disposed in the floating lake 1, and the buoyancy desired
to be provided by the flotation elements. For example, the floatation system 5 can be sized fo

provide enough buoyancy to the floating lake 1 so that the floating lake 1 remains floating (i.e., not
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coming into contact with the bottom of the surrounding water body) even with high internal
pressures. Alternatively, the floatation system 5 and the depth of the floating jake 1 may be
designed such that at least some portion of the bottom of the floating lake 1 comes into contact with

the bottom of the surrounding water body.

In an embodiment, additional features can be added to the floating lake 1. For example, the
rim 4 of the floating lake 1 can be constructed to comprise beaches, walkways, pedestrian
promenades, pontoons, handrails, sloped entry systems, andfor several other amenities. Additional
features may also be optionally attached either to the outside perimeter or the inside perimeter of
the floating lake 1, such as floating docks, which can be modular or fixed arrangements, floating

platforms, pontoons, and others.

The floating lake 1 may be anchared or fixed in place within the surrounding body of water.
For example, the floating lake 1 may be anchored to the bottom of the surrounding body of water,
and/or may be fixed or attached to the shore of the surrounding body of water. The fioating lake 1
may comprise multiple anchor points 210 from which the floating lake may be tethered by tethers
220 to corresponding anchor points or anchors on the bottom or along the shore of the surrounding
water, shown in Figure 3. The number and location of the anchor points 210 can be configured
based on the size of the floating lake 1, and the size and conditions (e.g., typical weather
conditions, tides, and currents) of the surrounding water. The anchor points 210 may be reinforced
and may comprise any suitable materials, e.g., plastic, metal, concrete, and combinations thereof.
According to an embodiment, tethers 220 connecting the floating lake 1 to the anchors may be
adjustable andfor extendable. This will allow for increased flexibility depending upon need. For
example, if increased currents or waves are observed in the surrounding water body, the length of
the tether can be increased (or decreased), manually or automatically, to prevent the resulting

forces from stressing the material of the floating lake.

In an embodiment, the floating 1ake 1 is designed and configured to be attached to mainland
along a section of the rim 4 of the floating lake 1. As can be seen in Figure 9A, the floating lake 1
can be anchored to mainland directly or by a deck system 10 that provides a suitable and safe
entry of persons from mainland to the floating lake system. In another embodiment, as shown in
Figure 9B, the floating lake 1 is separated from mainland and is located off the shore of the
surrounding water body. The floating lake 1 can be connected to mainland by a deck/bridge system

41 that allows safe and suitable entry of persons from mainland to the floating lake system. In
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another embodiment, the floating lake system is not connected to mainland and can be accessed

through the natural or artificial surrounding water body.

According to an embodiment, a positive pressure is provided in the floating lake 1. Positive
pressure inside the floating lake can be used to ensure that the water contained in the floating lake
1 will not be contaminated by the surrounding water in case of a puncture or damage to the bottom
2 or walls 3, and to help maintain the shape of the floating lake 1. Positive pressure inside the lake
will allow the water from inside the floating lake 1 to exit into the surrounding water body, and
therefore the water within the floating lake 1 would not be contaminated. In order to maintain the
positive pressure in case of damage fo the bottom 2 or walls 3 of the floating lake 1, water can be

added into the floating lake 1 at a rate that maintains a positive pressure within the floating lake 1.

According to an embodiment, positive pressure can be maintained within the floating lake 1
by maintaining the surface 6 of the water in the floating lake 1 above the water level 100 of the
surrounding body of water, i.e., by slightly overfilling the floating lake 1. Without such overfilling, the
floating lake 1 will assume its normal shape and volume. However, as the floating lake's 1 walls 3
and bottom 2 are constructed from flexible materials, the materials will bend due to the weight of
the water when the floating lake 1 is overfilled. Bending of the materials will cause the actual level
of water in the floating lake 1 to become similar or equal to the level of the surrounding water, while

still maintaining the desired positive pressure.

Although in practice the water level will approximately equalize with the level of the
surrounding water, the theoretical increase in water level can be used to calculate the needed
additional volume of water to create the desired positive pressure. For example, if the level of the
water within the floating lake is desired to be 2 mm above the water level of the surrounding water,
the above-water-level volume can be calculated by multiplying the water surface times the height of
the above-water-level. In practice, however, due to the flexibility of the walls 3 of the floating lake 1,
i.e., the structure separating the volume of the floating lake from the surrounding water, when the
above-level volume is added, the walls 3 of the floating lake 1 expand, and the actual level of water

in the floating lake becomes similar or equal to the level of the surrounding water.

In a preferred embodiment, the positive pressure should be at least about 20 Newtons per
square meter (N/m?) on the floating lake’s inner surface to prevent water from the surrounding

water from entering the floating lake 1 in case of puncture or other damage. In other embodiments,
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the positive pressure is at least about 10 N/m?, about 15 N/m?, about 18 N/m?, about 25 N/m?, or
about 30 N/m?. A positive pressure of at least 20 N/m? is equivalent to maintaining the surface 6 of
the water in the floating lake 1 at least about 2 mm above the surface 100 of the surrounding water,
generating a water volume that is above the surrounding water level. As discussed, the increase in
the water level is theoreticat and in reality the walls 3 and bottom 2 of the floating lake 1 flex to
accommodate the extra water volume, and the water level of the floating lake 1 and surrounding
water body become about equal. Therefore, such positive pressure may also be based on the extra
water volume that exceeds the initial water volume of the floating lake 1 in its natural (non-flexed)

state.

Positive pressure can be maintained in the floating lake 1 by pumping water into the lake as
required to maintain the desired pressure by means of a pumping system. For example, positive
pressure can be maintained by pumping water for a period of time that is not less than 50 % of the
time within a 7-day period. Preferably, positive pressure is continuously maintained in the floating
lake. The higher inner pressure in the floating lake 1 is counterbalanced by the buoyancy provided
by the floatation system 5. According to an embodiment, the size of the floatation system 5 and the
buoyancy provided by the floating materials is configured to correspond to the load exerted by the
positive pressure caused by the extra water volume and by users and equipment that are on the
floating lake 1 or its perimeter. The size and shape of the floatation system 5 can be adjusted {by
adding or removing buoyant material) in order to change its buoyancy to account for the resulting
loads.

According to an embodiment, the floating lake 1 may comprise a coordination system,
where the coordination system can receive information about water quality and physicochemical
parameters, process the information, and activate processes to maintain the water quality
parameters and other physicochemical parameters within preset limits. The floating lake may
comprise a coordination system for maintaining the quality of the water and other physicochemical
parameters in the floating lake within predetermined ranges. The coordination system allows
activating the operation of different processes, which can be done automatically with a coordination
assembly and control units receiving information, or manually by entering and/or processing the

information manually.

In optional embodiments, the coordination system includes a number of sensors disposed in

and about the floating lake. The information from the sensors can be input, either manually or
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automatically, into a computer which processes the information. The coordination means can
simply provide instructions to be carried out by a person, or can direct the correct action

automatically.

According to an exemplary embodiment shown in Figure 5, the coordination system
comprises a coordination assembly 20 capable of obtaining and/or receiving information (from, e.g.
sensors disposed in and about the floating lake 1 and surrounding water), processing the
information and activating processes (either by providing instructions or by activating such
processes automaticaily) based on the received information. The coordination assembly 20 may
include a control unit 22, such as a computer, and at least one monitoring device 24, such as a
sensor. The sensor may be an oxidation-reduction potential (“ORP”") meter, a turbidity meter, or
other apparatus for measuring a water quality parameter. According to other embodiments, the
coordination assembly 20 may include two or more monitoring devices 24. The coordination
assembly 20 may also comprise additional monitoring devices 24 for other water quality
parameters, such as pH, alkalinity, hardness (Calcium), chlorine, and microbial growth, among
others.

According to alternative embodiments, the coordination system may be replaced by one or
more persons to manually obtain and/or enter and/or process information, or activate and/or
perform processes for maintaining water quality parameters and/or other physicochemical
parameters. The processes may comprise the addition of water treatment chemicals and/or

operation of a mobile suctioning device, among others.

According to an embodiment, the coordination system may comprise an automated system.
The automated system may be programmed to monitor water quality parameters and/for
physicochemical parameters continuously or at pre-set time intervals, and activating one or more
systems. For example, the automated system may activate addition of chemicals for treating the
water upon detecting a crossing of a predetermined value. According to an alternative embodiment,
the coordination system comprises manually controlling the addition of treatment chemicals based

on an empirical or visual determination of water quality parameters.

The floating lake 1 may comprise a system for adding treatment chemicals to the water.

According to the embodiment shown in Figure 5, the system for adding treatment chemicals
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comprises a chemical application system 30. The chemical application system 30 may be

automated and may be controlled by the control unit 22 of the coordination assembly 20.

According to an alternative embodiment shown in Figure 6, the chemical application system
30 may be operated or activated manually based on water quality parameters. For example, the
water quality parameters can be obtained manually, by empirical or analytical methods, such as
algorithms, based on experience, visual inspection, or by using a sensor, and the information about
the water quality parameters can be processed manually or by entering into a processing device
(e.g., a computer). Based on the information about the water quality parameters, operation of the

chemica! application system 30 may be activated manually, e.g., by activating a switch.

The chemical application system 30 can be operated on site or through a remote connection
(e.g., via the internet), where the information is sent to a central processing unit and can be
accessed through the remote connection, allowing activating the operation of the chemical
application system 30.

The chemical application system 30 may comprise at least one chemical reservoir, a pump
for dosing chemicals, and a dispensing apparatus. The chemical application system 30 may
comprise multiple chemical reservoirs to house separate treatment chemicals, such as oxidants,
flocculants, and others. The pump may be actuated by a signal from the control unit 22 or manually
by activating a switch either on site or remotely. The dispensing apparatus may comprise any
suitable dispensing mechanism, such as an injector, a sprinkler, a dispenser, piping, or

combinations thereof,

Figure 7 shows an alternative embodiment where chemicals may be dosed manually into
the water or by using a separate chemical application mechanism. For example, water quality
parameters can be obtained manually, visually, or by using a sensor, and the information about the
water quality parameters can be processed manually or by entering into a processing device {e.g.,
a computer). Based on the information about the water quality parameters, chemicals can be

manually added into the water.

The bottom 2 of the floating lake 1 may be cleaned using a mobile suctioning device 42 that
is capable of moving along the bottom 2 of the floating lake 1 to remove settled particles from the
bottorn 2. The bottom 2 of the floating lake 1 may be cleaned intermittently to provide an attractive
coloration to the water body and avoid accumulation of settled material and debris found on the
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bottom 2. Typically, the mobile suctioning 42 device is able to clean a flexible bottom 2 with a
Young's modulus of up to 20 GPa.

The floating lake 1 typically aiso includes a filiration system 40. According to an
embodiment, the filtration of only a portion of the water in the floating lake is sufficient to maintain
the water quality within the desired water quality and physicochemical parameters. As seen in
Figures 5-7, the filtration system 40 includes at least one mobile suctioning device 42 and an
associated filtration system 44. The mobile suctioning device 42 is configured to suction a portion
of water from the bottom 2 of the floating lake 1 that contains debris, particulates, solids, floccules,
flocculated materials, and/or other impurities that have settled on the bottom 2. Suctioning and
filtering this portion of the water volume in the floating lake provides the desired water quality
without a filtration system that filters the entire water volume of the floating lake, which is in contrast
io conventional swimming pool filtration technologies that require filtering the entire water volume 1

to 6 times per day.

According to an embodiment, the maobile suctioning device 42 is able to move along the
bottom 2 of the floating lake 1. However, to maximize the efficiency of removal of debris,
particulates, solids, floccules, flocculated materials, and/or other impurities that have settled on the
bottom 2, the mobile suctioning device 42 can be configured such that its movement creates
minimal dispersion of the settled materials. In embodiments, the mobile suctioning device 42 is
configured to not include parts, such as rotating brushes that could function to re-disperse a
substantial portion of the settled materials from the bottom 2 of the floating lake 1 during operation

of the suctioning device.

The activation of the operation of the mobile suctioning device 42 may be controlied by a
coordination system including a control unit 22 or manually by an operator. According to an
embodiment shown in Figure 5, activating the operation of the mobile suctioning device 42 is
controlled by the contro! unit 22. Figures 6 and 7 show alternative embodiments where the mobile
suctioning device 42 is activated manually, e.g., by activating a switch or sending an activation

message.

The mobile suctioning device 42 may comprise a pump, or a separate pump or pumping
station may be provided to suction the water and to pump the suctioned water to the filtration

system 44, The separate pump or pumping station may be located within the floating lake 1, along
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the perimeter of the floating lake 1, or outside of the floating lake 1, e.g., on the shore of the
surrounding body of water.

The mobile suctioning device 42 is in fluid communication with the filtration system 44. The
filtration system 44 generally includes one or mere filters, such as a cartridge filter, sand filter,
micro-filter, ultra-filter, nano-filter, or a combination thereof. The mobile suctioning device 42 is
typically connected to the filtration system 44 by a collecting line 43 comprising a flexible hose, rigid
hose, a pipe, among others. The filtration system 44 can be located along the perimeter of the
floating lake 1, in a floating facility, or along the coastline of the surrounding water body. The
capacity of the filtration system 44 is generally scaled to the capacity of the mobile suctioning
device 42. The filtration system 44 filters the water flow from the mobile suctioning device,
corresponding to a small portion of the volume of water in the floating lake. Filtered water from the
filtration system 44 is returned to the floating lake by a return line 60 comprising a flexible hose,
rigid hose, a pipe, an open channel, among others. The location of the returning water may be

optimized to minimize costs of pumping the water.

Compared to a conventional filtration system with capacity to filter the entire body of water
in the pool 1 to 6 times per day, the filtration system 44 of the present application can be configured
to have a filtration capacity that is about 1/10 of the conventional system, or about 1/30 of the
conventional system, or about 1/60 of the conventional system, or about 1/100 of the conventional
system, or about 1/300 of the conventional system. This translates to daily filtration capacity that is
in the range of about 1:10, or about 1:25, about 1:50, about 1:75, about 1:100, about 1:200, or
about 1:300 of the floating lake's volume. The energy consumption of the filtration system is
roughly proportional to size and, thus, significant costs savings can be expected with lower energy

consumption, and requiring smaller equipment for the filtration process.

In an embodiment, the mobile suctioning device 42 can comprise a magnetic system
adapted to clean flexible bottoms under water. An improved cleaning of a floating lake with a
flexible bottom can be achieved with a mobile suctioning device that is capable of adhering to the
bottom materia! with opposing magnetic components. As shown in Figure 8, the mobile magnetic
suctioning device 420 having a magnetic system comprises an inner component 430 and an outer
component 435. The inner component 430 is placed on the bottom 2 of the floating lake 1 on the

inside of the floating lake 1, in contact with the water of the floating lake 1. The inner component
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430 may include at least a suctioning apparatus 431. The outer component 435 is placed on the

outside of the floating lake 1 in contact with the surrounding water.

The magnetic system may comprise two or more magnetic components (432, 436) capable
of attracting one another. The magnetic components 432, 436 may either have opposing magnetic
fields, or at least one of the magnetic components has a magnetic field and one or more magnetic
components are ferromagnetic (i.e., attracted by the magnetic field). The inner component 430 of
the mobile suctioning device 420, which includes the suctioning apparatus 431, comprises a first
magnetic component 432. The inner component 430 with the first magnetic component 432 is
placed along the inner surface of the bottom 2 of the floating lake 1. The outer component 435
comprises a second magnetic component 436 that is placed on the outer surface of the bottom 2
and is in contact with the surrounding water. The first and second magnetic components 432, 436
are aligned at corresponding locations along the bottom 2 of the floating lake 1 so that the magnetic
atiraction maintains the alignment of the first and second magnetic components 432, 436. The
magnetic system is thus capable of maintaining the mobile suctioning device 420 along the flexible
bottom 2 of the floating lake 1. The inner and outer components 430, 435 of the mobile suctioning
device 420 can comprise brushes, rollers, tracks, treads, or other mechanisms for propelling the

mobile magnetic suctioning device 420 along the bottom 2.

In one embodiment, the inner component 430 is propelled along the bottom 2 of the floating
lake 1, and due to the interactions between the first and second magnetic components 432, 436,
the outer component 435 is pulled along so that it remains adjacent to the inner component 430. In
an alternative embodiment, instead of the inner component 430 pulling the outer component 435,
the outer component 435 is propelled along the outside surface of the bottom 2 and pulls the inner
component 430 and the suctioning apparatus 431 along with it. This can be accomplished by, e.g.,
providing the outer surface of the bottom 2 with a propelling system that may comprise tracks,
treads or another configuration allowing the outer component 435 to crawl along the outer surface
of the bottom 2. Providing a propelling system along the outer surface of the bottom 2 allows for a

more inexpensive and lighter inner component 430.

In another embodiment, the mobile suctioning device 42 comprises a flexible mobile suction
means that moves through the bottom of the floating lake, where the floating lake 1 provides a
stable bottom for the mobile suctioning device to move through. The flexible mobile suction means

can adapt to the stable bottom, which is flexible, in order to thoroughly clean it.
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In a still further embodiment, the bottom 2 of the floating lake 1 comprises a layered
structure. As can be seen in Figures 11A and 11B, in an exemplary embodiment, the layered
structure comprises a layered material such as cushion-type material filled with air, water, or
another liquid captured between the layers, functioning as an extra cushion 16 with water or air
between the water inside the floating lake and the surrounding water. This cushion 16 can provide
the bottom 2 with stability and allowing, for example, more efficient operation of the suctioning

apparatus. The cushion can also be filled with expandable foam materials.

In another embodiment, the liner comprises a series of inflatable sections 17 in the liner,
distributed along the bottom 2 of the floating take 1. As shown in Figure 12A, the inflatable sections
17 are attached to the bottom and can be inflated so that the inflatable section 17 expands upwards
(Figure 12B) or downwards (Figure 12C) from the bottom 2, depending on the configuration and
fabrication of the inflatable sections 17. It is recommended that the inflatable sections 17 are
configured on the outer side of the bottom (as shown in Figure 12C), on the surrounding water

body's side, in order to avoid affecting the plain bottom of the floating lake.

The inflatable sections 17 can take on a variety of forms. (n one embodiment, the sections
are substantially rectangular, covering the entire surface area of the liner 200 and separating it into
separate sections. In other embodiments, however, the inflatable sections 17 have other shapes,
e.g., triangular or pentagonal, as necessary in order to effectively support the operation of the
suctioning device 42 and counteract external forces. The inflatable sections 17 may also take the
form of tubes, forming the perimeter of the various shapes, thereby reducing the surface area that
needs to be inflated. Infiation of the sections can be accomplished in any usual manner, for
example, by providing the liner 200 with integrated inflation conduits, connected to one or more
pumps, either permanently or as needed. Although in most embodiments, the infiatable sections
17 are inflated with air, more purified gases or other fiuids can be used, such as water or fluids
having a density less than that of the surrounding water. Also, some of the inflatable sections 17 of
a plurality of inflatable sections 17 can be filled with one liquid or gas, while others are filled with
another liquid or gas, or the inflatable sections 17 can be filled with a mixture of liquid and gas (e.g.,

water and air), to achieve different buoyancies within the sections.

These inflatable sections 17 can be permanently inflated during installation or be selectively
inflated when needed. For example, the inflatable section 17 can be permanently or selectively

inflated to cause the bottom to become stable enough to support the weight and movement of the
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suctioning device 42. Other uses of the selectively inflatable sections can be when certain forces

are expected, e.g., increased wind or waves — caused by storms or large ships.

The liner with the inflatable sections 17 may also be incorporated into a larger structure.
The larger structure may be a thicker liner 200, where the inflatable sections 17 comprise an
additional layer of the liner 200. The other layers may or may not have their own inflatable sections
17. If the other layer(s) has/have inflatable sections 17, such sections may be aligned with the
respective additional inflatable sections 17. Also, the bottom liner 202 may be attached to rigid
structures (e.g.. structural frames 15), to allow providing tension to the bottom material and

attaching anchoring systems.

The floating lake 1 may also include a skimming system 50. The skimming system 50 can
be used to separate floating debris and oils and greases from the water. As shown in Figures 5-7,
the skimming system 50 may include a skimmer 52 that skims the surface water of the floating lake
1, in fluid communication with a separation system 54. The skimmer 52 is generally connected to
the separation system 54 by a connecting line 53 comprising a flexible hose, rigid hose, a pipe, an
open channe!l, among others. Because of the different nature and quality of impurities (e.g., oil,
grease and floating debris) in skimmed water as compared to impurities in the bottom 2 of the
floating lake 1, the skimmed water usually does not need to be filtered. Therefore, according to an
embodiment, the separation system 54 may comprise a degreaser (e.g., an over flow apparatus)
for separating oils and greases from the water and a screen or coarse filter for separating debris.
Water from the separation system 54 can be returned to the floating lake 1through the return line
60. The return line 60 may be the same, or may be separate from the return line from the filtration
system 40. According to an embodiment, the skimming system 50 includes multipte skimmers 52
that may be spread out along the perimeter of the floating lake 1. Figure 5 shows one skimmer 52
and a second skimmer 52 shown in phantom to represent a plurality of skimmers. The operation of
the skimming system 50 is preferably continuous, or may alternatively be intermittent. The
operation of the skimming system 50 may be controlled by the control unit 22 (Figure 5) or
manually {Figure 6).

Operation of Floating Lakes

Currently, floating swimming pools are very uncommon, and the floating pools found in the

market are small in size and are operated as conventional swimming pools. Conventional floating
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swimming pools are typically built and operated according to swimming pool standards, which
require high and permanent levels of chemicals and the filtration of the complete body of water from
1 to 6 times per day. Application of conventional swimming pool technology to the floating lakes of
the present invention would give rise to two main problems: (1} high cost of applying swimming pool
technology to large bodies of water due to the use of high rates of chemicals and the filtering of the
complete water volume from 1 to 6 times per day with a conventional centralized filtration system,;
and (2) a possible hazard that could occur in case of damage to the bottom or walls of the floating
lake. Different technology and a method of maintenance must be used for maintaining sanitation
standards in large floating lakes because in using conventional swimming pool technology, water
with high chemical content could potentially be released into the surrounding water body, adversely
affecting the aquatic life and marine or fresh water environment. Therefore, the use of conventional
swimming pool technology should be avoided in order to conserve energy and to protect the

ecosystem of the surrounding water body.

According to an embodiment, water quality and physicochemical conditions are maintained
in the floating lake 1 by processes comprising adding treatment chemicals and removing debris,
particulates, solids, floccules, flocculated materials, and/or other impurities from the bottom of the
floating lake according to water quality parameters andfor physicochemical conditions. Water
quality in the floating lake 1 may be obtained, for example, for specific parameters such as
oxidation-reduction potential {(“ORP"), turbidity, pH, alkalinity, hardness (Calcium), chlorine,
microbial growth, among others. The chemical application system can be timely activated by the
coordination system to maintain the water quality parameters within set limits. The systems can be
activated based on an actual need, resulting in the application of smaller amounts of chemicals and

using less energy than in conventional swimming pool water treatment methods.

In embodiments, water quality parameters can be obtained manually, for example by visual
inspection, by using a water quality meter (e.g., a probe such as a pH probe, a turbidity meter, a
colorimeter, or an ORP meter), or by obtaining a sample and measuring water quality using an
analytical method. Information about the water quality parameters can be obtained by or entered
into the coordination system. In an embodiment, an automated coordination system may be
programmed to monitor water quality parameters continuously or at pre-set time intervals, to
compare the results to a predetermined parameter and to activate one or more systems when the
parameter has been crossed. For example, the automated system may activate addition of

treatment chemicals or operation of a filtration system upon detecting a crossing of a
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predetermined parameter. In an alternative embodiment, water quality parameters may be obtained
manually and the information entered into the coordination system, or the results may be compared
to a predetermined value and addition of treatment chemicals may be activated manually.
Treatment chemicals used to maintain water quality in the floating lake may comprise any suitable
water quality treatment chemicals. For example, the treatment chemicals may comprise oxidants,
flocculants, coagulants, algaecides, sterilizing agents, or pH regulating agents. According to a

preferred embodiment, the treatment chemicals comprise an oxidant and a flocculant.

Water quality parameters may be obtained according to the requirements of the floating
lake, continuously or at certain time intervals. In an embodiment, the ORP (or another water quality
parameter) of the water is determined either by a monitoring device 24 (system of Figure 5), such
as a sensor, or by empirical or analytical methods, such as algorithms based on experience, or

visual inspection (systems of Figures 6 and 7).

The ORP of the water in the floating lake is maintained at a minimum ORP for a minimum
period of time within 52-hour cycles to provide water having the desired water quality. An oxidant is
applied to the water in the floating lake to maintain an ORP above a minimum value for a minimum
period of time within a 52-hour cycle (e.g., the treatment cycle). in embodiments, the ORP level is
maintained at about 550 mV or higher. Such minimum ORP level is much lower than the ORP level
typically maintained in swimming pools to achieve sufficient disinfection. The ORP treatment time
within the 52-hour cycle can be continuous, periodic, intermittent, or discontinuous. In
embaodiments, the minimum period of time is about 10 to about 20 hours within 52 hour cycles.
Although it is possible to maintain the minimum ORP level continuously, i.e., 24 hours/day, the
ORP level may also be maintained only during specific periods, e.g., the minimum periods, double
the minimum period, or spaced apart by 4, 6, 8, 10 or 12 hour intervals during which the ORP level
is not maintained. The oxidant may be selected from halogen-based compounds, permanganate
salts, peroxides, ozone, sodium persulfate, potassium persulfate, an oxidant produced by an
electrolytic method, or combinations thereof. The amount of oxidant added to the water (the
“effective amount™) can be predetermined or can be determined (e.g., by the control device 22 in

Figure 5 or manually) based on the measured ORP and the desired increase in ORP of the water.

Turbidity of the water may also be monitored to maintain water quality in the floating lake 1.
Flocculants and/or coagulants can be added to aggregate, agglomerate, coalesce, and/or

coagulate suspended solids, organic matter, inorganic matter, bacteria, algae, and the like into
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particles which than settle to the bottom of the floating lake. For example, flocculants can be added
to the water in order to induce the flocculation of suspended solids that cause turbidity, such as
organic and inorganic matter, and therefore aid in the process of settling such particles where they
can be removed by the mobile suctioning device. Generally, the flocculant or coagulant is applied
or dispersed into the water by the chemical application system. Suitable flocculants or coagulants
include, but are not limited to, synthetic polymers such as quaternary ammonium-containing
polymers and polycationic polymers {e.g., polyquaternium), cationic and anionic polymers,
aluminum salts, aluminum chlorhydrate, alum, aluminum suifate, calcium oxide, calcium hydroxide,
ferrous sulphate, ferric chloride, polyacrylamide, sodium aluminate, sodium silicate, chitosan,
gelatin, guar gum, alginate, moringa seeds, starch derivatives, or other components with flocculant

properties, and combinations thereof.

in an embodiment, addition of flocculants is activated before the turbidity of the water
exceeds a predetermined value, such as 2 NTU (Nephelometric Turbidity Units), 3 NTU, 4 NTU, or
5§ NTU. The coordination system may be used to activate the addition of flocculants and/or
coagulants before turbidity of the water exceeds the predetermined value in order to cause the
flocculation and settling of organic and inorganic matter. The fraction of water in which the
floccules collect or settle is generally the layer of water along the bottom 2 of the floating lake 1.
The floccules settle at the bottom 2 of the floating lake 1 and can then be removed by the mobile
suctioning device 42 without requiring that all of the water in the floating lake 1 be filtered, e.g., only
a small fraction is filtered. The “small fraction” of water being filtered can be less than about 30%,
less than about 25%, less than about 20%, less than about 15%, less than about 10%, less than
about, 9%, less than about 8%, less than about 7%, less than about 6%, less than about 5%, less
than about 4%, less than about 3%, less than about 2%, less than about 1%, less than about 0.9%,
less than about 0.8%, less than about 0.7%, less than about 0.6%, or less than about 0.5% per day
of the total volume of water of the floating lake. The amount of flocculant added to the water can be
predetermined or can be determined (e.g., by the control device 22 in Figure 5 or manually) based
on the turbidity and the desired reduction in turbidity of the water. The water treatment chemical

may preferably also have algaecidal properties.

Dosing of the water treatment chemicals, such as oxidants and flocculants, can be done
bearing in mind possible contamination and hazards to the surrounding water body in case of
damage to the bottom or walls of the floating structure, or in case water contained within the

floating lake is transferred into the surrounding water body for any other reason.
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The settling of particulates, solids, floccules, flocculated materials, and/or other impurities to
the bottom 2 of the floating lake 1 may cause a change in the appearance of color of the bottom 2
of the floating lake 1. For example, the settled impurities can make the color of the bottom 2 appear
darker than the original color. According to the method, the color of the bottom 2 of the floating
lake 1 is monitored, and when the color has changed by a predetermined amount, the suctioning of
water and impurities from the bottom 2 of the floating lake 1 is activated. The measured or
perceived color, which can be obtained by empirical or analytical methods, such as algorithms
based on experience, visual inspection, automated equipment, or others, can be compared to a
predetermined value, such as an increase in a color component (e.g., black) from the actual color
of the bottom 2.

It will be appreciated by those skilled in the art that in the context of the color of the bottom
2, the term “bottom” refers to the surface of the top-most layer of the bottom 2 that is visible from
above the bottom 2.

In an exemplary embodiment, the color of the bottom 2 of the floating lake 1 can be
monitored for changes in the black component on a CMYK or other suitable color scale. The
CMYK color scale uses four colors expressed in percentages: cyan, magenta, yellow and black.
The K component of the CMYK scale is the black component of the color. For example, a color
with CMYK 15%, 0%, 25%, and 36% represents a color with 15% cyan, 0% magenta, 25% yellow,
and 36% of black component. The black component of the bottom of the lake can be assessed by
visually comparing the bottom color of the lake with standard CMYK charts or color palettes, and
determining the black component according to the percentage found in the CMYK chart.

Alternatively other color components may also be used.

Alternative color scales, such as L*a*b* (also known as Lab or CIELAB), X-Y-Z, RGB, or
HEX, can also be used. In the L*a*b* scale, color is measured on three axis: L, a, and b, where the
L-axis measures lightness. An L-value of 100 indicates white and L=0 indicates black. When
impurities settle on the bottom 2 of the floating lake 1 and the perceived color of the bottom 2

reaches L=30, the operation of the mobile suctioning device 42 is activated.

According to an embodiment, the color of the bottom 2 of the floating lake 1 is monitored
using a monitoring device 24, such as a colorimeter. According to an alternative embodiment, the

color of the bottom 2 of the floating lake 1 can be determined by visual inspection by comparing the
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color of the bottom 2 of the floating lake 1 to a color palette. The color of the bottom 2 of the floating
lake 1can be visualized from the surface of the water, or, in particular when turbidity is high {e.g.,
more than about 7 NTU), by using a transparent peephole attached to a tube that allows
visualization of the bottom 2 of the floating lake 1.

The bottom 2 of the floating lake 1 may ordinarily have a color that lends a pleasing color
and appearance to the water in the floating lake 1. For example, the bottom 2 of the floating lake 1
may have a colored material or may be painted a color such as white, yellow or blue. In an
exemplary embodiment, the color of the bottom 2 of the floating lake 1 is measured by a monitoring
device 24 (e.g., a colorimeter) of the coordination assembly 20. The perceived color of the bottom
2 of the floating lake 1 can be compared to its actual or original color by empirical or analytical
methods, such as algorithms based on experience, visual inspection, comparison with color guides,

colorimeters, spectrophotometers, and others.

The operation of the maobile suctioning device 42 can be activated through the coordination
system. In an embodiment shown in Figure 5, the operation of the mobile suctioning device 42 can
be activated by the control unit 22. In other embodiments shown in Figures 6 and 7, the operation

of the mobile suctioning device 42 can be activated manually.

According to an embodiment, the operation of the mobile suctioning device 42 is activated
before the color of the bottom 2 of the floating lake 1 exceeds a predetermined value (e.g., before
the bottom's color black component exceeds 30% on a CMYK scale (or other suitable color scale)).
In an embodiment, the operation of the mobile suctioning device 42 is activated by the control unit

22 of the coordination assembly 20.

The color of the bottom 2 of the floating lake 1 can be further monitored to determine an end
point of the operation of the mobile suctioning device 42. For example, if the black component of
the color of the bottom 2 of the floating lake 1 decreases below the predetermined value, the
operation of the mobile suctioning device 42 may be ceased. Such value may be, for example,
where the black component is 10 %-units above the value of the black component of the actual
color of the bottom 2, or 5 units above, or 3 units above. For example, if the original color of the
bottom 2 on the CMYK scale is 15 %, 0 %, 25 %, 10 %, (the black component being 10 %), the

value can be set at 20 % black, 15 % black, or 13 % black. The value may be predetermined based
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on the actual color of the bottom 2 of the floating lake 1 and the desired level of cleanliness of the

floating lake 1.

The color of a large floating lake may be monitored at muitiple locations throughout the lake.
If the floating lake also includes multiple suctioning devices 42, the bottom 2 can selectively be

cleaned in areas to avoid the color of the bottom 2 from exceeding a predetermined value.

The suctioning device 42 is preferably a mobile suctioning device that is capable of cleaning
a flexible bottom 2 with a Young's modulus of up to 20 GPa. The mobile suctioning device 42
moves through the flexible bottom 2 of the floating lake 1, suctioning any settled material along with
water. The suctioned water and impurities are then sent into a filtration system 44 that separates
the impurities from the water. The water suctioned by the suctioning device 42 can be sent to the

system 44 by use of a pump or a pumping station.

After suctioning and filtration, the filtered water can be returned into the floating lake. The
point of return of filtered water into the floating lake should be designed in order to minimize energy

costs of pumping such water flow.

Surface debris and oils can be removed from the floating lake by the use of the skimming
system 50. The skimming system 50 can comprise fioating skimmers or can be installed along the

perimeter of the floating lake 1.

Water should be supplied to the floating lake 1 in order to compensate for evaporation, for
the water that is lost from the floating lake for cleaning purposes, and for the eventual leakage rate.
Evaporation rates are dependent on the meteorological conditions of the location of the floating
lake.

According to an embodiment, water is supplied to the floating lake 1 at a rate that is
sufficient to maintain a positive pressure and to replace water lost due to cleaning, leakage and

evaporation according to the following equation:

Replacement rate > Evaporation rate + Cleaning rate + Leakage rate
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The replacement rate includes water due to leakage, including losses caused by damage to
the walls 3 or bottom 2 of the floating lake 1. The cleaning rate corresponds to the rate of water
that is lost within the filtration process of the suctioned water. It must be noted that although the
filtration system is a closed system, since the water suctioned by the mobile suctioning device 42
that cleans the flexible bottom 2 is sent to a filtration system 44 and then returned into the floating
lake 1, such cycle may comprise water loss due to the backwash process of the filtration system, or
if some water is left at the filtration media along with impurities, among others. Therefore, the
cleaning rate corresponds to the effective water loss due to backwash processes of the filtration
system or other losses, such as small losses within the piping network and other systems and

equipment.

Such rates are generally measured in water volume that is supplied to the floating lake per

unit of time.

The floating lake 1 can be fed with replacement water from the surrounding water body.
The replacement water from the surrounding water body can be analyzed in order to determine if it
can be fed directly into the floating lake 1, or if it needs to be treated prior to being fed to the
floating lake 1. For example, the replacement water can be analyzed using the Platinum-Cobalt
color standard to asses if the water can be fed directly into the floating lake 1. The Platinum-Cobalt
scale assigns to the color a standard number in the range of 1 to 500". The Platinum-Cobalt test
consists of comparing a 100 mL specimen (previously filtered if there is any visible turbidity) with
the standard colors that have been prepared according to ASTM requirements. According to an
embodiment, the replacement water for the floating lake 1 has a true color lower than 30 Pt-Co.
Also, the microbial quality of the replacement water can also be tested prior to feeding into the
floating lake 1. In a preferred embodiment, the replacement water contains less than 2,000 CFU/m
{colony forming units per milliliter) in order to feed it directly to the floating lake 1. If the
replacement water has a true color higher than 30 Pt-Co, or if the replacement water from the
surrounding water body has more than 2,000 CFU/m| of bacteria, the water is typically pre-treated
before feeding into the floating lake 1. If the surrounding water body's water has a true color lower
than 30 Pt-Co, and less than 2,000 CFU/ml of bacteria, the water may be used directly or
pretreated before feeding it to the floating lakes. In other embodiments, water from other sources

can also be used as replacement water for the floating lakes.
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In another embodiment the floating lake comprises permeable walls. It is possible that the
surrounding water has a water quality suitable for recreational purposes, but is not esthetically
attractive due to the bottom being covered with sediments, debris, or sludge that provide a dark and
unpleasant coloration or feel to the water body. In such case, a floating lake can be provided
where the walls are permeable and allow the good quality water to pass through, but the bottom still
comprises a solid, flexible material. Providing a solid bottom, i.e., one that is stable and continuous
and can withstand the pressures caused by the mobile suctioning device, to the floating lake
allows, for providing a pleasing color to the bottom and thus the water, and allows for the suctioning
device to move through the bottom, suctioning settled organic and inorganic matter. Therefore, in
the case that the conditions of the natural or artificial water body are suitable for recreational
purposes, the walls can be built out of permeable materials that allow incorporating water directly
from the surrounding water body. In an embodiment, the permeability of the material forming the

walls can be selected to provide for a particular permeation rate.

Other embodiments of the floating lake comprise systems for controlling the temperature of
the water. For example, the floating lake can be constructed to hold a water temperature that is
higher than the temperature of the surrounding water. In cool climates, natural waters may
otherwise be of suitable quality for recreational use, but may be too cold for most or all of the year
for swimming or water sports. In order to provide for a warmer water temperature in a floating lake
1, the bottom of the lake may be a darker color, such as a dark blue, green, brown, or black. A
dark colored bottom allows for solar radiation to heat the water in the floating lake 1 to a
temperature above that of the surrounding water. For example, the temperature in the floating lake
1 may be 4-10 °C warmer than in the surrounding water. The bottom and walls of the floating lake
1 may also be constructed of insulating material, further facilitating retaining heat in the floating lake
1.

The floating lake system of present invention may be used for other purposes, such as for
industrial cooling purposes, for example for thermal power piants, datacenters, foundries,
residential and industrial HYAC systems, thermo-solar power plants, paper industries, refineries,
nuclear plants, among other residential or industrial cooling processes. For example, a floating
lake system of the invention can be installed within a farge water body in order to provide industrial
cooling systems with high quality cooling water at low cost and dissipate heat from heated cooling
water without affecting significantly the properties of the large natural or artificial water body that the

floating lake is installed within. In an embodiment, the floating lake comprises a surface area from
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about 50 to about 30,000 m? per MW of cocling required by the industrial process. The water from
the floating lake generally contains significantly reduced amounts of organic matter compared to
the large natural or artificial water body in which it is installed, thereby providing a heat exchanger
in an industrial process with high quality cooling water that minimizes biofouling and prevents
undesirable build up in pipes of the heat exchanger that can reduce heat transfer capacity. In an
embodiment, the floating lake can be configured to include a feed line operatively connecting the
floating lake to a heat exchanger in the industrial process for feeding the heat exchanger with
cooling water from the floating lake and a return water line operatively connecting the industrial
process to the floating lake for returning heated cooling water from the heat exchanger to the
floating lake. The cooling water is treated according to the methods of the invention and recycled in

the floating lake to achieve a sustainable cooling system over time.

Examples

The following example is illustrative, and other embodiments exist and are within the scope

of the present invention.
Example 1

A floating lake with a surface area of 8m x 8m with an average depth of 2.5 m was built in
order to test the technology from the present application. The floating lake had non-permeable
walls and bottom made from a single layer of 1 mm PVC material, where the bottom presented a
Young's modulus of 3 GPa. The PVC material was thermo fused fo obtain the floating lake
structure, and floating materials were attached to the surface perimeter to provide structural stability

and maintain the shape of the floating lake.

The floating lake was installed in an irrigation pond with a surface area of more than 6,000
m? that contained poor quality water esthetically not suitable for recreational purposes. The
irrigation pond contained water with high turbidity, a bottom covered with sediments that provided a
dark coloration to the water, and a high organic matter concentration. Key parameters of the water
quality in the surrounding lake were measured. The total bacterial count was found to be 300
CFU/mi and the true color measured on the Platinum-Cobalt scale was of 35. Therefore, the water
from the surrounding water body was pre-treated before feeding it to the floating lake. Although the
water complied with the bacteriological requirements, it did not comply with the true color
requirements, and therefore was treated prior to feeding it to the floating lake.
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The floating lake was designed to have a positive pressure by calculating the extra volume
needed to feed the floating lake, which is equivalent to having a water level that is above the water
level of the pond. The positive pressure was chosen to be at least 20 N/m?. Since the surface of
the floating lake was 64 m? the theoretical minimum above-level volume was calculated as 0.128

m?® according to the following equation:

Above-level volume (m’) > 0.002 m x 64 m?

Above-level volume (m°) > 0.128 m®

Accordingly, as the level of the water within the floating lake is desired to be 2 mm above
the water leve! of the surrounding water, the total volume of water needed to achieve this above-
level volume was calculated to be 0.128 m®. In practice, however, it was discovered, due to the
flexibility of the walls of the floating lake, i.e., the structure separating the volume of the floating lake
from the surrounding water, when the above-level volume was added, the walls of the floating lake
expanded. This expansion caused the actual level of water in the floating lake to become equal to

the level of the surrounding water, as well as the desired positive pressures.

The designed above-level volume was 0.5 m® corresponding to a positive pressure
equivalent to a water height inside the floating lake of 7.8 mm above the surrounding water level, or
a positive pressure of about 76 N/m?. Such positive pressure was maintained by providing the

borders of the fioating lake with flotation devices that compensated for the water weight.

A coordination system activated the application of oxidant agents to maintain an ORP level
of 570 mV for 18 hours within 52-hour cycles, and also activated the application of a flocculant
composition to avoid the turbidity of the water to exceed 5 NTU. The applied oxidant agent was
sodium hypochlorite, added at a concentration of 1 ppm during the application. Adding the
flocculant caused the flocculation of impurities that then were allowed to settle on the bottom of the

floating lake.

A coordination system also activated the operation of a mobile suctioning device, by
sending a signal to the proper operator of the device, and where the mobile suctioning device
allowed cleaning the flexible bottom built out of PVC with a Young's modulus of around 3 GPa. The
mobile suctioning device was a specially designed and comprised a magnetic system that allowed
cleaning the fiexible bottom. The suctioning device comprised an inner component that was placed

on the inside bottom surface of the floating lake and an outer component placed on the outside
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bottom surface of the floating lake. The inner and outer components were magnetically attracted

and allowed cleaning the fiexible bottom of the floating lake by suctioning the settled material.

The suctioning device was activated before the increase in the bottom's color black
component exceeded 30% on a CMYK scale as compared to the original color. The bottom’s color
black component was assessed through visual comparison with a CMYK scale. The suctioning
device was operated, and moved through the bottom of the floating lake suctioning the settled

impurities.

The water suctioned by the suctioning device was pumped through flexible hoses into a

filtration system that was located on the shore of the irrigation pond.

Water was supplied to the floating lake to maintain a positive pressure in the floating lake.
The replacement water compensated for the evaporation rate, which was estimated as 2 mm per
day, and a very small water flow corresponding to the cleaning rate. Therefore the replacement
rate was calculated to maintain a positive above-water volume according to the cleaning rate and
evaporation rate. The replacement water flow was intermittent, and allowed maintaining a positive
pressure equivalent to maintaining the water level of the floating lake between 5 mm and 1 cm
above the surrounding water for more than 50 % of the time within 7 day periods.

As a comparison, the following water quality parameters were obtained from the floating

lake and the surrounding water body:

Table 1: Comparison of Water Quality in Surrounding Water Body and the Floating Lake

Parameter Unit Floating Lake Surrounding
Irrigation Pond

True Color Pt-Co 10 35

Total Bacteriological Count CFU/mi <5 300

Turbidity NTU 2 10

Clarity (Horizontal transparency Secchi Disc | More than 20 Less than 1 meter

with Secchi Disc Visualization) Measure meters of of horizontal
horizontal transparency
transparency
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The floating lake and method of the Example provided a safe and esthetically attractive

water body that presented better coloration and water quality than the surrounding pond.

While certain embodiments of the invention have been described, other embodiments may
exist. While the specification includes a detailed description, the invention’s scope is indicated by
the following claims. Furthermore, while the specification has been described in language specific
to structural features and/or methodological acts, the claims are not limited to the features or acts
described above. Rather, the specific features and acts described above are disclosed as
illustrative aspects and embodiments of the invention. Various other aspects, embodiments,
modifications, and equivalents thereof which, after reading the description herein, may suggest
themselves to one of ordinary skill in the art without departing from the spirit of the present

invention or the scope of the claimed subject matter.
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What is claimed is:

1. A method for treatment of water in a floating lake, wherein the floating lake is installed within a
larger water body such as an ocean, river, lake, reservoir, lagoon, pond, canal, estuary,
stream, ocean bay, river bay, dam, pond, harbor, or bay, the floating lake including walls and a
bottom, and wherein the bottom of the floating lake is constructed of a fiexible material having
a Young's modulus of up to 20 GPa, wherein the method comprises:

a. applying an oxidant to the water to maintain an ORP level of at least 550 mV for a minimum
of about 10 to about 20 hours within a 52-hour cycle;

b. applying a flocculant to the water before the turbidity of the water exceeds 5 NTU;

c. activating operation of one or more mobile suctioning devices before the black color
component of the bottom of the floating lake exceeds 30% on a CMYK scale, wherein the
mobile suctioning device suctions a portion of water from the bottom containing settled

solids;

d. filtering the water suctioned by the mobile suctioning device and returning the filtered water
to the floating lake, thereby providing for removal of settled solids from the water in the

floating lake without filtering the total volume of water in the fioating lake; and

e. supplying water to the floating lake to maintain a positive pressure of at least 20 Newtons
per square meter of the surface area of the floating lake, wherein the supplied water has a
true color of up to 35 Pt-Co and less than 2,000 CFU/ml of bacterial count, and wherein the
positive pressure is maintained for at least 50% of the time within 7-day intervals and
wherein water is supplied to the floating lake at a reposition rate according to the following

equation:

Reposition Rate = Evaporation Rate + Cleaning Rate + Leakage rate.

2. The method of claim 1, wherein the floating lake has a surface area larger than 5,000 m2.

3. The method of claim 1, wherein the bottom and walls of the floating lake are constructed of

non-permeable materials that are capable of maintaining a body of water inside the fioating
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lake and essentially separate the water on the inside of the floating lake from the surrounding

artificial or natural body of water.

The method of claim 1, wherein the bottom of the floating lake comprises systems that provide
stability for the operation of a suctioning device, such as cushion-type systems, structural

frames, a plurality of layers, chambers, or combinations thereof.

The method of claim 1, wherein the oxidant is selected from the group consisting of an
halogen-based compound, a permanganate salt, a peroxide, ozone, sodium persulfate,
potassium persulfate, an oxidant produced by an electrolytic method, and combinations

thereof.

The method of claim 1, wherein the flocculant is selected from the group consisting of a
cationic polymer, anionic polymer, aluminum salt, aluminum chlorhydrate, alum, aluminum
sulfate, quaternary ammonium-containing polymers, polyquaternium, calcium oxide, calcium
hydroxide, ferrous sulphate, ferric chloride, polyacrylamide, sodium aluminate, sodium silicate,
chitosan, gelatin, guar gum, alginate, moringa seed, starch derivatives, and combinations
thereof.

The method of claim 1, wherein the color of the bottom of the floating lake provides a specific

coloration to the water body.

The floating lake system of claim 7, where the bottom has a white, yellow, or light blue color, or

combinations thereof.

The method of claim 1, wherein the application of chemicals is activated by a coordination

system.

The method of claim 1, wherein the operation of the suctioning device is activated by a

coordination system.

The method of claim 1, wherein the color of the bottom is determined by empirical methods,

algorithms, based on experience, visual inspection, or automated equipment.
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The method of claim 1, wherein the mobile suctioning device is able to clean a flexible bottom
with a Young's modulus of less than 20 GPa.

The method of claim 1, wherein the mobile suctioning device comprises a magnetic system

capable of maintaining the mobile suctioning device along the flexible bottom.
The method of claim 1, wherein the mobile suctioning device comprises a flexible device.
The methad of claim 1, wherein the filtration system is located in a floating facility or on land.

The methed of claim 1, wherein the reposition water is fed into the fioating lake through a

pumping system.

An artificial floating lake system, wherein the floating lake is installed within a larger water body
such as an ocean, river, lake, reservoir, lagoon, pond, canal, estuary, stream, ocean bay, river

bay, dam, pond, harbor, or bay, the system comprising:

a. a floating lake comprising a flexible bottom having a Young's modulus of less than about 20

GPa and walls having a rim, wherein the rim comprises a flotation system;

b. a chemical application system for applying an oxidant or flocculant to the water in the
floating lake; wherein the chemical application system is activated to apply an oxidant to
water in the floating lake to establish an oxidation-reduction potential (ORP) in the water of

at least 550 mV for about 10 to about 20 hours within a 52-hour cycle;

¢. a pumping system for maintaining a positive pressure of at least 20 Newtons per square
meter of the surface area of the floating lake, wherein the positive pressure is maintained

for at least 50% of the time within 7-day intervals;

d. a mobile suctioning device capable of moving along the flexible bottom of the floating lake

and suctioning a portion of water from the bottom containing settled solids;

e. a filtration system in fluid communication with the mobile suctioning system, wherein the

filtration system receives the portion of water suctioned by the mobile suction system; and
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f. a return line for returning filtered water from the filtration system to the floating lake.

The floating lake system of claim 17, wherein the floating lake has a surface area larger than
5,000 m?,

The floating lake system of claim 17, wherein the bottom and walls of the floating lake are
constructed of non-permeable materials that are capable of maintaining a body of water inside
the floating lake and essentially separate the water on the inside of the floating lake from the
surrounding artificial or natural body of water.

The floating lake system of claim 17, wherein the bottom comprises a single non-permeable

layer to separate the water inside the floating lake from the surrounding water body.

The floating lake system of claim 17, wherein the bottom comprises a plurality of layers to

separate the water inside the floating lake from the surrounding water body.

The floating lake system of claim 21, wherein the plurality of layers can be of the same or

different materials and have different permeability.
The floating lake system of claim 17, wherein the bottom comprises a structural frame
comprising one or more frame components capable of providing more stability and/or a

modular configuration to the bottom.

The floating lake system of claim 23, wherein the bottom comprises frame connectors between
the frame components.

The floating lake system of claim 17, wherein the floating lake includes one or more rails for

providing connection between the flexible bottom and the one or more frame components.

The floating lake system of claim 23, wherein the frame components are constructed out of
rigid materials.
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The floating lake system of claim 26, wherein the rigid materials of the frame components

comprise metal, metal alloys, plastics, wood, concrete, or combinations thereof.

The floating lake system of claim 23, wherein the frame components are constructed out of

flexible materials.

The floating lake system of claim 28, wherein the flexible materials of the frame components

comprise rubber, plastic, fabric, nylon, or combinations thereof.

The floating lake system of claim 24, wherein the frame connectors are built out of flexible

materials.

The floating lake system of claim 24, wherein the frame connectors are built out of rigid
materials.

The floating take system of claim 17, wherein the bottom comprises one or more cushion-type

cells capable of providing a stable bottom.

The fioating lake system of claim 32, wherein the cushion-type cells are filled with a fluid

comprising gas or liquid, or a foam expandable material, or a combination thereof.

The floating lake system of claim 17, wherein the fiotation system comprises one or more
flotation elements selected from the group consisting of polyurethane systems, polystyrene
systems, such as extruded polystyrene and expanded bead polystyrene; polyethylene
systems; air filled systems, such as air chambers, rubber air bags, or vinyl air bags; and
systems constructed of other suitable materials such as plastics, foams, rubbers, vinyl, resins,

concrete, aluminum, different types of woods, and combinations thereof.

The floating lake system of claim 17, wherein the floating lake comprises one or more
additional features selected from beaches, walkways, pedestrian promenades, pontoons,

handrails, or sloped entry systems.
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The floating lake system of claim 17, wherein the bottom and/or walls of the floating lake are
anchored to the bottom of the surrounding water body to cope with marine currents, winds,

tides and specific weather conditions of the surrounding water body and environment.

The floating lake system of claim 17, wherein the floating lake system comprises one or more

anchor points connected to corresponding anchor points at the bottom of the surrounding water
body.

The floating lake system of claim 17, wherein the floating lake is anchored to mainland to

provide an entrance to the floating lake system.

The floating lake system of claim 17, wherein the floating lake is separated from mainland by a
distance, and entrance from mainland to the floating ake is provided by one or more of docks

and bridges connecting the mainland to the floating lake.

The floating lake system of claim 17, wherein the floating lake system comprises a coordination
system.

The floating lake system of claim 40, wherein the coordination system is arranged and
configured to receive information regarding water quality parameters, process the information,
and activate the chemical application means and/or activate operation of the mobile suctioning

device, and/or filtration system:

The floating lake system of claim 41, wherein the coordination system is arranged and
configured to activate the operation of the mobile suctioning device before the bottom’s color

black component exceeds 30% on a CMYK scale.

The floating lake system of claim 17, wherein the bottom material is a flexible material selected
from the group consisting of rubbers, plastics, teflon, low density polyethylene, high density
polyethylene, polypropylene, nylon, polystyrene, polycarbonate, Polyethylene Terephthalate,
fibers, fiberboard, woods, polyamides, PVC membranes, fabrics, composite fabrics,

geomembranes, acrylics, and combinations thereof
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. The floating lake system of claim 17, wherein the walls comprise a permeable material that

allows for water from the water body in which the floating lake is installed to pass through the

walls at a predetermined permeation rate.

The floating lake system of claim 17, wherein the system comprises a plurality of mobile

suctioning devices, wherein the filtration system comprises a plurality of filters.

The floating lake system of claim 17, wherein the bottom has a color that provides a specific

coloration to water in the floating lake.

The floating lake system of claim 17, where the bottom has a white, yellow, or light blue color,
or combinations thereof.

The floating lake system of claim 17, further comprising a feed line from the floating lake to a
heat exchanger system in an industrial process for feeding the heat exchanger with water from
the floating lake and a return water line from the heat exchanger of the industrial process to the
floating lake.

An artificial floating lake system constructed within a surrounding water body, the system

comprising:

a. a floating lake disposed in a surrounding water body, the floating lake comprising water
and a flexible bottom having a Young's modulus of less than about 20 GPa and walls
having a rim, the bottom and walls defining a volume, wherein the rim comprises a

flotation system, and wherein the floating lake has a surface area of at least 5,000 m?;

b. a chemical application system adapted for applying an oxidant or flocculant to the water

in the floating lake;

c. one or more mobile suctioning devices capable of moving along the flexible bottom of
the floating lake and suctioning a portion of water from the bottom, where the water

contains settled solids;

d. afiltration system comprising a plurality of filtration systems, wherein the filtration

system is in fluid communication with the one or more mobile suctioning systems,
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wherein the filtration system receives the portion of water suctioned by the one or more

mobile suctioning systems;

. aretun line in fluid communication with the filtration system for returning filtered water

to the floating lake;

a coordination system arranged and configured to activate the chemical application
system to maintain an oxidation-reduction potential (ORP) in the water of at {east 550
mV for about 10 to 20 hours within any 52-hour cycle, the one or more mobile suctioning

devices before the bottom’s color black component exceeds 30% on a CMYK scale; and

. a pumping system constructed to pump water into the floating lake and to maintain a

positive pressure of at least 20 Newtons per every square meter of the surface area of
the floating lake, wherein the positive pressure is maintained for at least 50% of the time
within 7-day intervals,
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Abstract

The present invention relates to floating lakes and to the treatment of the water in such lakes. The
present invention further relates to large floating lakes that can be installed within a natural or
artificial water body to improve water conditions that are unsuitable for recreational uses. The
floating lake can be provided with a chemical application system; a filtration system including a

mobile suctioning device and filters; a skimmer system, and optionally a coordination system.
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