PROCESS TO OBTAI N (1 MPLEMENT AND MAI NTAIN) WATER BODI ES LARGER THAN 15, 000
MB FOR RECREATI ONAL USE W TH COLOR, TRANSPARENCY AND CLEANNESS

CHARACTERI STICS SIM LAR TO SW MM NG POOLS OR TROPI CAL SEAS AT LOW COST
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which is specially designed to carry out said process. The decantation

process thgEPh@p T™E INVEREIERVIi ce to extract a decanted material fromthe
wat er, plus the arrangenent of the |arge volune structure with its

functional characteristics of water surface displacenent, allow replacing

traditional fiThig mveationdisciesbs & peetBssNtol ghitain ?.w.,rtﬁiingalement and madintan) d be
very onerous and inefficient in systens having | arge bodjes or vol unes.
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displacement, allow replacing traditional filtration as used in conventional swimming
pools that would be very onerous and inefficient in systems having large bodies or

volumes.
BACKGROUND OF THE INVENTION

When a nutrient enters into water, aerobic organisms consume dissolved
oxygen as a result of the induced metabolic activity. Thus, the nutrient exerts a
demand on dissolved oxygen availability, which is called biological oxygen demand
(BOD). If the amount of organic material in the medium is very high, it can lead to a
decrease in dissolved oxygen concentration. At low oxygen levels, aquatic
environment promote the growth of anaerobic species.

Anaerobic metabolism is much slower than aerobic processes (typically more
than one order of magnitude) have lower efficiency, and generates various
intermediate organic compounds (e.g. organic acids, alcohols, methane). As a result
of the lower rate of dissolved organic matter consumption, this will accumulate in the

aquatic environment.



1 If dissolved oxygen is consuned faster than it can be repl eni shed, water
starts to deoxygenate. No strictly aerobic organism from m croorganisns to
fish, will survive in said water. Thus, organic contam nants w | |
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higher production of aquatic plants and animals. Said organic matter increase
generates in its turn an increase of the organic content of sediments. Eutrophication

can generate serious problems in superficial water bodies.

Photosynthesis implies the creation of organic matter from inorganic materials
and therefore the production of large amounts of organic substances where there
were only little amounts before. When algae/plants die, their components are

transformed in organic nutrients that exert an oxygen demand.

During photosynthetic action, CO; is readily consumed, thus producing a rise
in pH, which can attain a value over 10. During the night, the inverse reaction occurs,
consuming oxygen and generating CO,, with which pH tends to drop. Photosynthetic
activity has a significant effect on the pH level of the water body, because it affects

the reversible reaction.
HCO* + H+ o CO, + H,0

Finally, the masses of algae deposited in the shore die and rotten, thus

producing anaerobic conditions, which present health dangers (e.g. formation of



2 Costridiumbotulinum a strictly anaerobic pathogen m croorganisn. On
the other hand, aquatic plant ramfications retain organic solids that
deconpose, which exerts a concentrated oxygen demand. Cenerally, nitrogen N
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oxygen. \dreexcesgiyeryrowth obsigae imbake waigssi ¢ remai nders remain  deposited in
the bottom thus increasing sedinents and suffering processes that increase

turbidity, bad snmells are produced and the physicochem cal and sanitary
The main sources of organic N are proteins, amino acids and urea; on the

other side, inorganic N is in the form of NH3, NO3", NO,". Ammonia is a characteristic
product of organic matter decomposition, and it can be microbiologically oxidized to
nitrites and nitrates by the action of nitrifying bacteria. These processes occur
naturally in water and constitute a major contribution to the biological oxygen

demand.

When artificial water bodies are formed, such as lakes or ponds, water quality
deteriorates progressively. Depending on the nutrient contribution, it can be reached
any state from equilibrium in which algae, aquatic plants, bacteria, insects and fish
survive in stable condition to eutrophication processes in which the excessive
contribution of nutrients produces a high proliferation of algae and aquatic plants.
When these die, they are decomposed by bacteria in aerobic processes that
consume the oxygen. When oxygen decreases, many organic remainders remain
deposited in the bottom, thus increasing sediments and suffering processes that
increase turbidity, bad smells are produced and the physicochemical and sanitary

quality of the water is impaired, which reduces the possibilities of recreational use.



quality of the water is inpaired, which reduces the possibilities of
recreational use. 3 To mtigate these effects different techni ques are used,
such as aeration systens to increase oxygen |evels, algaecides and
her bi cides to control the excessive proliferation of algae and aquatic
plants, the use of biological filters to decrease nutrient contribution,
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systems are used, mainly sand, diatomaceous earth and cartridge filtration systems.
The entire water must be filtered every 4 to 12 hours, depending on the type of

swimming pool.

In addition, organic matter oxidants, disinfectants, algaecides and eventually
pH regulators and clarifiers must be used to keep aesthetic and sanitary conditions.
Depending on each country's regulation, swimming pools are required to keep
minimal disinfectant residual concentrations or permanent redox potential (ORP)
levels between 650 mV and 750 mV.

The application of the swimming pool technology to large water bodies to
obtain optimal water quality is not possible due to the high cost of the installations

and the involved operative costs.

To illustrate this situation, we can recall that if the water body to be filtered is
the one described below in the application example of 250,000 m®, complying with
the minimal regulations of Chilean Swimming Pools (T=2 en NCh 209, example
country for the application), 2,983 liters per second are required to be filtered, which

corresponds to the water volume treated by a potable water plant for a city. An
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country for the application), 2,983 liters per second are required to be
filtered, which corresponds to the water volune treated by a potable water
plant for a city. An 4 A ynpic swinmm ng pool has 2,500 nB (50x25x2 n),

whi ch corresponds to 1% of the considered volune in the application exanple

are to bOUR SARBHEREY habcr aRELR (s2ed ot T B S PaROs S e gen
exanpl e @bnbidefed WMaRid iArthe appasautisxarhple’of e phlemeippligationg sw mmi ng
pool s. The control of disinfectants in swi nm ng pools and spas by neans of

the nmeasurenent of the (ORP) has been used for many years w th good
resul ts. ROP Tinessaumess true winismimmingpeslsathenniealsi arertodee applied fo theset her

words, its . real _.concentration-independent chemcal, .activity. Direct

measur eGP WRLRN VAmE G APplicatn SRmpIERS thls ioVeaon falketRandsne
activi ty (gamadee1olacdtiersRAgAMRIMingDos. PH and the presence of contam nants,
even at high concentrations. In fact, studies have denonstrated that

bacterial life in water is nore dependent on ROP than on oxidant
concentr at i on.Th€éocormtnuvef disddectaats M swironmiegipowis iandsspasribygmeaos sof the

|1 ROP | t 50 d 750 nV i tl I nt al ned
(publ i ¢ SOEARHSERbar T CIeY s bR deeaiTop BIPryoX s e Peati e brtOBhan
700 v Pﬁéiﬁﬂéé‘tt'hlé) oRldiAnGOpoRbr Ri BRI VBSRfebiahtaBl Th Dthdhikords, AL real
possible wth large water bodies due to the high inplied costs. The

pr evi ouslcpneenioatin-independaite chamicali activity| digget wateasutarderts of odisinfectanto00
T BT S ST FAFR aT DAy iRl o
no | arge g Tahfj'tﬁélﬂireﬁ’é’rﬂf@opﬁoﬁi@ﬁﬁné\h&heﬁ&? at@ijebhéeritidionsa ¥ty studies

characteristics of swinmmng pools or tropical seas that have clarity |evels
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(public swimming pool regulations in developed countries require more than 700 mV
permanently) at a normal pH between 7,2 and 7,6. This is not possible with large

water bodies due to the high implied costs.

The previously exposed facts make maintaining large water bodies (over
15,000 m®) using filtration and disinfection technologies similar to those of swimming
pools for recreational use largely unviable.

Therefore, there are no large artificial ponds or dams with the aesthetic and
sanitary characteristics of swimming pools or tropical seas that have clarity levels
higher than 25 and even 40 meters.

The technical problem solved with the present invention is the achievement of
these characteristics in large water bodies at low cost.

STATE OF THE ART

Invention patents protecting treatment processes for large volumes of water

such as ponds and dams were found at world level. In what follows, an analysis of



such as ponds and dans were found at world level. In what follows, an
analysis of 5 the nost relevant docunents and their relation with the
technol ogy to be protected is perforned. Invention patent applications
JP4115008 and JP7310311 protect artificial ponds connected to the sea that
have as objective the purification of sea water. The systemallows the

ent r ance thd mm!teelevaﬂttdm:umerﬂs anlidheir irelation Mathsthe tpalhmolegy o Aklpyotedtad igned
to renove ¢ nta nants or is conducted to a purification facility to be
subsequer‘?@ aqur ned to the sea. Cearly, the Japanese invention has no
rel ation W|th the type of pond that is desired to protect in this

application. Jhgntigue é!e?\'ﬂeﬁ?éli%aﬁoﬁé)pJPQQ%bgg ERE [HADR PI1OLR6ledt aripdal of
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equivalent to filtering the liquid. Therefore, the Japanese invention does
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patent applicati tects a water i cation process t
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present invention omthe analysis of the ocunents, It I's possible
t o concl uelationatitht therastificial pansl prthequweesssothatist tofiecprateqiedds sinmilar to
those to be protected, which allow obtaining water bodies |arger than

15,000 nB for ecreatlonal use, th cQ arency apd ¢l eanness
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for river and lake water to remove N, P, BOD (biological oxygen demand), etc. that
implies pumping the water through a bed filled with certain mineral. The Japanese
invention allows cleaning pond water, but based on water pumping through a packed
bed, which is equivalent to filtering the liquid. Therefore, the Japanese invention

does not have relation with the technology that is to be protected.

The invention patent application CN1256250 protects a water purification
process that includes microflocculation with an inorganic flocculant with high
molecular weight and direct deep bed filtration. The analyzed process corresponds
to an assisted flocculation with faster and more efficient results, but in no case it

affects the novelty or the inventive level of the process of the present invention.

From the analysis of the former documents, it is possible to conclude that there are
no processes or artificial ponds similar to those to be protected, which allow
obtaining water bodies larger than 15,000 m® for recreational use, with color,
transparency and cleanness characteristics similar to swimming pools or tropical
seas at low cost, because in the process of the present invention the traditional

filtration step has been substituted by a suspended-solid flocculation step and
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seas at | ow cost, because in the process of the present invention the
traditional filtration step has been substituted by a suspended-solid
flocculation step and 6 subsequent cleaning with a suction device, designed
for said functi on, together with the generation of a displacenent of
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present invention, said structure having pipes that feed fresh water to fulfill the

desired objective.

DESCRIPTION OF THE FIGURES

Brief description of the figures.

Figure 1 shows a side view of the suction device.

Figure 2 shows a top view of the structure of the suction device.
Figure 3a shows a front view of the structure of the suction device.
Figure 3b shows a front view of the structure of the suction device.
Figure 4a shows a right side view of the suction device.

Figure 4b shows a left side view of the suction device.

Figure 4c shows a rear view of the suction device.



Figure 6 shows a schematic view of the cleaning systemw th the suction
device. Figure 7 shows a detailed schematic view of the suction systemwth
the suction device. Figure 8 shows a schematic view of the suction device.
Figure 9 shows a scherrati o vi ew of the structure of the suction device;

[ nvent 1 orf Oweota S48 tbfYicth ot e ARG SGREHHIFR JBUE ne body of water

obt ai ned by the present invention. Figures 12 is a panoram c view of the
boy of V"e}f@ure% Sho\Rs altptviten BY BReSlictraiBYige. Figures 13 is a panoranic

vi ew of the boy of water obt ai ned by the present exanple. Figure 14 shows a
satellite view of the body of water obtained by the present invention.

Fi gur e 1Figgretehdiss i dheatatic viemdf ke Gleanmgssy stem|witiRheosutdiooldeniceed f or

t he body of water of the exanple. Detail ed description of the figures.

Figure 1 shows_the foll ow ng conponents: noving direction of the suction
devi ce, PVEYS peshiayys audetaded @ﬁﬁ@lﬁtﬁco‘ﬂe‘("@?f thﬁ’oﬁt“éﬁﬁ%ﬁbﬁ?ﬁb V\('ti‘4§ § AUENAD pi pe
(27) for omsuction, sanitary T pipe (9), steel frame (10),

aut o-l ubricated plastic wheels (12), supporting plate (19a) for the axles
of the wheels and rollers (19b), plastic-based brushes with synthetic

bristles pigge ®Ehews weddhehaite Bewtdiehé skigtidr’@vice st eel platen with _
perforations or slots (21) to fasten the brushes (20) in a continuous |ine.

8 Figure 2 shows the noving direction (2); the frane (10) to which

suppor t i fggure Ssbews BOschematicafiéwyad dhe stractppoof thehaedtionatediaen! | er s axl es
(19b) for high density polyurethane rollers (11) that are intercalated with
wheel s (12), which are lined up ?nd al so supported by supporting pl ates
(19a); a Fugur@hm. pROWS & tPasY'SWeEI e tHeictyer phithe evaatsrah@f;{ Pﬁlt?epﬁf@étﬁﬂted
with the ;stg ure; and the suction line (27) can be observed in the
central zone 0 'the device, forned by a PVC tube with five

Figure 11 shows the underwater visibility of the body of water obtained by the

present invention.
Figures 12 is a panoramic view of the boy of water obtained by the present example.
Figures 13 is a panoramic view of the boy of water obtained by the present example.

Figure 14 shows a satellite view of the body of water obtained by the present

invention.

Figure 15 is the Certificate from the Guinness World Records obtained for the body

of water of the example.
Detailed description of the figures.

Figure 1 shows the following components: moving direction (2) of the suction
device, PVC pipe for suction connection (8), bottom opening (14) in PVC pipe (27)
for bottom suction, sanitary T pipe (9), steel frame (10), auto-lubricated plastic
wheels (12), supporting plate (19a) for the axles of the wheels and rollers (19b),
plastic-based brushes with synthetic bristles made of polyethylene or the like (20),
steel platen with perforations or slots (21) to fasten the brushes (20) in a continuous

line.



rectangul ar bottom openings on wall (14), closed in both ends with a cap
made of the sane material (17). In figures 3a and 3b the device structure
is shown, wherein a supporting plate (1) can be observed for the pulling
tensors welded to the frame (10), a resin cover reinforced with fiberglass
over a galvanized iron network (6), a lateral plastic nenbrane flap (7),
rollers (11) Fidwrel % shdz\’Bl}s thadneaingtdirqcti@W@ijlf]hesfrz\ira)z (Hﬁwtogvhislarsupaogting

9 t b t t t
Bt Fached Aot 1dSaharF el svPen el pbg Ui 5068 A8RT forb® 06y (27)
havi ng Wﬂréw@néhr%ﬂéﬁs” fhyahapParnd e RBRAciith WAcBIEO tWh'ftf-H afOlihd® up
instal |l ed suction capacity. Figure 4a shows a |latera ht view of the

de?/: ce wiand alse supponigddby estpponting pjates (39 @ brugh |bnat é | fastepedtthethe
PVC
Pavi ng a FRLCTAeR ERCa FrObbd el M Sl e SUpRUTRne RROCPRLERT .,

bei ng f Ordﬁédr\)@dt h ftheecantass z6i9é rﬁfotr@fﬁéﬂc% (f@)mfa@r b$' hg pget @tﬁb@gm&ndlve
seal ing of suction tubes, handles (5) for lin handling and |ifting the
d‘rﬁhgpﬂfh 3(

devi ce, traetangeler hotteleopeangsren wad (14), e¢lg$e ends ath @)caprmageeoisb
shows a | the device indicating the noving direction (2
fic saiBatd Bl I Jhe tev ca” 2

and the ci igure 4c shows a rear view of the device
i ndicating the device cover (6). Figure 5a shows a top view of the device

structure i “d'lﬁﬁgbi& 3hanaBY he deliceestri@ire d)srnh, fvx'/rgéféﬁ\ §%u§BQM§|gaplét%p
view of the device indicating the noving direction (2). Figure 6 Shows the

cl eani ng ($y saribendhservee feutite pulligdensorpivesided ito therérament &0), lmorbsin GQ\)efr

wh th d hanb | astig b 9

loat ng anigreed i Aferfaest ks caifitise SR neRili . cheiueh ARkt or
of the l?ﬁé‘lhb(eﬁ{@ ﬂ{aaragulréuéw (W hwhBelsNCIR) PAR A Isadith AU PARS PHs&s Qaplhaemgnd

prot ected propel i ng tubular I'abel ed anl vani zed- st eel
connect i rignitaey ermpeas(ﬁérat thalrsmitqr@rsecﬂ@n,u aed (BHVC sustiangype ar linss€2()34)

tonnect 1 a3t 184ns QpleRretfiibg St SR, T Beed O Sushfin Bise Br 7Rl eR LV e,
that conrgRhmgsh@herabire @beﬁtn@i BreaGlill a5 RYEPOItioRAl & thBeinkaiiedSsuction

capacity.

Figure 4a shows a lateral right view of the device with the moving direction
(2), a supporting plate (1) for the pulling tensors, whereas from the center a PVC
suction pipe (8) emerges having a resin fiber collar attached at its base, said resin
fiber collar being formed with fiberglass reinforcements (4) for the fastening and
sealing of suction tubes, handles (5) for pulling, handling and lifting the device, the
resin cover (6) and the lateral membrane flap (7). Figure 4b shows a left side view of
the device indicating the moving direction (2) and the device cover (6). Figure 4c
shows a rear view of the device indicating the device cover (6).

Figure 5a shows a top view of the device structure indicating the moving
direction (2) and figure 5b shows a top view of the device indicating the moving
direction (2).

Figure 6 shows the cleaning system with the suction device placed in the
water body (41), wherein there is a pipe to draining chamber (28), plastic buoys (29)
for floating a hose (36), platform (30) for the steersman and the deck operator of the
boat (31) for pulling with an incorporated four-stroke engine and protected propeller,

9



shore with the boat (31). Figure 7 shows a |ongitudinal section of the
suction device in which the partial configuration of the structural frane
(10), the pulling rod (32) that connects the device (33) (not shown in this
figure) to the pulling boat, the set of symetric suction pieces (38) that

connect tap?)tuﬁ{r’rt W Pa%%léac?gal nr%ébeﬁfé% coWnFBm{i#eroBO )(géégr},cgﬂg&ﬁfoinng

t he devi ce oat e al

p][ 0] ﬁCt | cajlblsrndef (%@eeé sco(nhé):trﬁmdwdssd (84) ér(oh_i)thngganr ¢31|3) wg‘r\e devige e(33), i ew
of the pulling. boat e suction device ; pl aced i ott

the wat er0015'669t'5(rhﬁ299°6f(3)§}19 F%E‘?”‘ﬂ%'oﬁlm vrr?h &heeswa@nefapsepf%éff ar%a( 30)
for the and
t he boat tg?@&?,%g%gt(g@ thta’? ?P@Q?&gﬁé%l on e erere{e}t%r)sC ?g , BU%BqﬁZ?\égﬁﬁee%?g)ﬁg
hose (34hove Withdbepoah(B1)i pe in the boat (35). In figure 9, a rear view of
the systemis shown, indicating the connection hose (34), the pulling rods

(32), the set of coupl I ng pieces (38) fo qumretrl cal suction, fromall four
devi ce inl ets FighEs ¢ sShRWScdiangduding! ﬁ%ﬁ«i@n( 4he sppomeewice 3 Whigh therpastiak

29) that 5 | and
(37).  anc N PRERE0R O T Sk BEhRL (i Mnd A fos /(2 Mhab ¥3Rg 80,
foll ovw' ngie@ricfen(em) $n@tfsrtdvm it thiscfigure) t:caméamrlmbgaboaecﬂhe setaﬁ:d;)&nrrrwtrﬁlﬁsmﬁ)h onto
which injectors_are arranged i nj ectors_ (40) arranged al on?rhal | the

per i met erPigges rﬁ%ﬂmaércw thet érctt%uplr(%l;Z?doﬁf dhe carbwiihdha there (34
ski mer s co%ﬁ?;tr rth é‘é t8f tf{é4 2k NG 8&&@%”%%1{‘#@ {é‘ dal%‘@tfﬁé)e‘é&r ﬁh 0l 's;

wat er inlet Wnere IS ex

| agoon; zpwpcmbnsefSWheeItSE(CIZ)rahdlr@llersm‘r)cul ation (44); fresh water feeding
point (45) to the lagoon. Figure 11 shows the underwater visibility of the
body of water obtained by the resent invention; in particular this body of
wat er cor 1 espcrnmet&)sbm a)atqaﬁemgf tespulling SeAt (Enats suctian mm @312

and 13 ar r t

el o HARILAME Sondreh o, oighes By B ube LK. I8 piachinertoor HeRERY, |

and cl earmmnﬂtﬁoi)lfdjﬁmellmétf@epémemb donviedtingrods (32) between the devrce (33)
and the boat (31), the symmetrical suction elements (38), and the connecting hose

(34) with coupling pipe in the boat (35).

In figure 9, a rear view of the system is shown, indicating the connection hose
(34), the pulling rods (32), the set of coupling pieces (38) for symmetrical suction
from all four device inlets toward the connecting hose (34), the hose (36) with floats
(29) that connects the boat connector (35) with the suction pump on land (37), and
the pipe that leads to the drainage (28).

in Figure 10, the following elements of the structure can be observed: recycle
pipe (39) onto which injectors are arranged; injectors (40) arranged along all the
perimeter of the water body; water body (41) contained by the structure; skimmers
(42) for removal of floating contaminants such as water with oils; water iniet line and
chamber (43) where water is extracted to feed the lagoon; zone of restricted natural

circulation (44); fresh water feeding point (45) to the lagoon.

Figure 11 shows the underwater visibility of the body of water obtained by the
present invention; in particular this body of water corresponds to that obtained by the

present example.

10



Figure 14 shows a satellite view of the body of water obtained by the
present invention in the exanple disclosed below. Figure 15 is the
Certificate fromthe Guinness Wrld Records obtained for the body of water
of the exanple. DESCRIPTION OF THE I NVENTION This invention conprises a

process 10 Obieilel i ana' 2, hIPhERE AP Pl By, da WSl e o

vol unes for |ona use W exce Ient col or ransparency and
cl eannesqorekartamiampletihesesphntd)gmphe sawmmer@ama@tlessmm of oplbreranspassncgt | ow
cost, in particular for bodi es | ar er t han 15,000 nB, such as

artifici @ANdIRARNESS RiAE cﬂy theeseMJAE™i®¥e. The present invention al so

di scl oses a structure to contain |arge water volunes. The invention al so

compr i ses . SahiBM4 eA0ks o sAitd GByMIEeIR GXIERS oraBN et Rsent

material decanted fro roce present

conpr i segnvent@dnfin tisé esémpla)ﬁi@zio@bd@ea)\@,t ructure to contain |arge water
vol unes such as artificial |akes or ponds, with elements that allow water

treatment and features required to obtain the desired aesthetic and

sanitary r esuan@ureﬂ histhedCertificate, framdhe &Lﬂ@mﬁgﬁ \WeaaldcReeends sabtaingdifar theo
SW nmi ng as at low cost". The process has a great
advant ag eq,f%ﬁ(igr é{tgwgle%@@ in that the desi red characteristics are
achi eved without needing a filtration systemor adding |arge anmounts of
chem cals, which opens the possibility to inplenent and naintain | arge
crystalline water bodies with no size limt. The process of the invention
conprises the following steps or stages: a.- providing a structure with
ski mrer s RIBSERIPTICMIGH THE INVENTY®Ner body |arger than 15,000 n8. 11 b.-
feeding the structure of step (a) with inlet water having iron and

manganese |evels |ower than 1.5 ppmand turbidity lower than 5 NTU. c.-
measuri ng wat dhigiventieaicppnprisesfopiogepe tavobtaim (i. r tnigepleo\gst aﬂﬁzmalmtm) d -

200, 1ot AL SRAEL ot Aol P reCRABRAE PakWhRCSREENFE EG00 HRE

peri Od oftrahsparency and cleanness characteristics similar to swimming pools or tropical
seas at low cost, in particular for water bodies larger than 15,000 m®, such as
artificial ponds or dams for recreational use. The present invention also discloses a
structure to contain large water volumes. The invention also comprises a suction
cart or suction device to extract a particulate material decanted from the water. The
process of the present invention comprises in a first step providing a structure to
contain large water volumes such as artificial lakes or ponds, with elements that
allow water treatment and features required to obtain the desired aesthetic and
sanitary results of having “color, transparency and cleanness similar to swimming
pools or tropical seas at low cost”.

The process has a great advantage over the previous art in that the desired
characteristics are achieved without needing a filtration system or adding large
amounts of chemicals, which opens the possibility to implement and maintain large
crystalline water bodies with no size limit.

The process of the invention comprises the following steps or stages:

- providing a structure with skimmers able to contain a large water body
larger than 15,000 m>.

11



hours and in maxi mal cycles of 48 hours; e.- adding a floccul ating agent in
concentrations within 0.02 and 1 ppmw th maximal frequencies of 6 days and
cl eaning the bottom of the structure of step (a) wth a suction device to
remove precipitated inpurities fromthe bottomof said structure, together
with the additional flocculants and; f.- generating a displacenent of
surface wat er bcorféedingnthe mﬂwctmneesof astep galr fwithe iniet swhtermbanmgofironhand

i njection of inlet r ac ord| to s ates said
i 'spl acoqRAIATFSEeYela s D8N edpir a3 Eroty joust e Bitheans ~of ‘a
system for |rrpur|t|es and surface oils renoval arranged in the structure of

step. (a). 1t - SrugkithdTR0I O e AL oA BA DA PREGRTBRA: hrepEh a way

t hat every s&Et0F s ture’i's eane erval’s no’ greater
than 7 days, in such a way as to replace the traditional filtering

performed in @ona@dihgcmabx@izwg SGEHE I EIRS waltdY EdiRtalhesiCinomhedstpidtiiel Bf Stepr
| ake in step It should be maintained a mninal total water renewal rate

of 150 ddgs Wi wh@heebWOW@apgnalﬁpav@pan&rmedeﬂemtsré@ra)mlmmal@ﬁnddtqfén
r oduct oce to | ement and nmaintain | arge
\a/at elrJ Sé\%@gse?ﬂg M@r a?lcsa‘%y?)e e fa‘f%%"?‘[?m osvzs I n H\rg under st andi nlg thiatt eve?y

obvi ous change will be enconpassed within the scope of the present

i nvention. Inest &mﬁg)a ﬂécé‘dléﬁ’f?é 'éb@ntofn @&%n&r%ueﬁgwﬂﬁﬁ ot@z @Pat f rpanwlmr ge
wat er body | arger 5, ns, el enents that allow water treatnent

and feat un@gmaétfmquemlee ofeﬁ)daysn anldeclelwng dbie ab@gtpmapf theastiustune ofisfep éxul t s
of having .'col or

nsar ncy and _cl ean s simlar to ,sw I N ol s, or
Crop: cal Wthg Shetarl, 3BREE B Hmdle pGeRaRE imalties” o he BRI, Pasaith o
carry OoutstgicRRs, tb@)etﬁé? v&.t‘mh@faddwodamseém@msvadd be noted by the reader
when the structuré specially designed for this invention is specifically

described. In step (b), and only in the case where it should be required, a

water pre- filftegemeyatingl & rdisplaeemeatirofbsurfzoe iveaten wdontaininige imptietiest faad i s
t t h | ake, .in the. , th t t

noOr DT A ek R by ek G thi RGiS5 S R S LASoMRLS o 985 FbSwhich

generates said displacement in such a way to remove said surface water by means

of a system for impurities and surface oils removal arranged in the structure of step

(a).

It is worth mentioning that cleaning is performed in such a way that every
sector of the structure is cleaned in time intervals no greater than 7 days, in such a

way as to replace the traditional filtering performed in conventional size structures.

In the disclosed structure or lake in step (a) it should be maintained a minimal
total water renewal rate of 150 days, preferably 60 days, to avoid the accumulation

of oxidation products (ageing).

Each step of the process to implement and maintain farge water bodies is
separately detailed below, in the understanding that every obvious change will be

encompassed within the scope of the present invention.

In step (a), a structure or pond is provided to contain a large water body larger
that 15,000 m®, with elements that allow water treatment and features required to
obtain the desired aesthetic and sanitary results of having “color, transparency and

cleanness similar to swimming pools or tropical seas at low cost”. The features of the
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| evel s over 5 NTU. Neverthel ess, water inlet should not include

m cro-nol | usks and netals such as iron or magnesiumin order to nmaintain
the aforenentioned ranges. In other words, low turbidity water is

pref erabl e because the process of the present invention does not have a
traditio i Lt j r h i eVl Cey ; i ,.yvméld be
I nefficie {ucﬁlﬁ#ecé@gidgp @egéﬁ?Hggﬁ?%sh@)zggbs&gwgs%g%gtﬁ egmg)g)lrét 'i[@aé?,’

i ncl udi ngehdeh whiganthe atrdciuner geadiallyc aesymedafidrs thisf invensibrpis( GpetifiealpH i s
hi gher than 7.8, it is necessary to add bromne salts such as sodium

br oni de, @S&EP8dkeepi ng ni ni mal “bromi de concentrations of 0.6 ppm It is
worth nmentioning that in the case of sea water, in spite of having pH val ues

e et eedBibh BEART A B i ate ikhe L BFbE. bEehBreded B e e
filled wfiteringaanBireatmeén cdrebe(shrried @uinnthal wakkr thai igeincoRsvAtedohtNtieal of
600 nV in the water for a mninmal period of 4 hours in maxi mal cycles of 48

hours, priakeriabing Iszasq]mhegeilnosh@edwmer QRIS ingrustiog daicsuBpliusks ©F JHRIdiBodi um
e Do JEUSSRET S NBLENERRAS, HATEY T ¥, Y RO, PR ORns A

derivativ ochl orinat appl'i oXI
control | efleftifs pactirasarndn 6eamyresim ivrdéiRoduaintgin thbeafammestidriecdrangesuch a
way that it fulfills the mniml established requirenents, i.e, oxidant is

added up Northehwerds, dovyitHriidity wrteos pefedablerkpaauserthedrecess pabthespresget t ype
of - oxi dank, daRGENG5eL Mot HayeO3 tradE RN HRRESE Sind HROSOLRI h8icBr geyiced
y el ectrochlorinati on and ozone ar € econom cal because they are  produced
in situ, skinnteagwoud bedheféigienpimecdsea ofreseivienyt Isigh Téneleppbusskraiseupartidepends
on many factors that vary daily, such as, for instance: tenperature, solar
radi at i onNCBARG RRtfoRganiC anetinRTaANIG eAntamiiaits.st orns, 13 | evel s of use,

etc. In short, the necessary oxidant anount is determ ned by ROP

measur enent . Wit hs ' t.he.f.0 ' a | FRySY
Mvent fon i ¢ oSl e i ot af R ) e dlek OB v R et
oxi flant t agudh adtdodurnam@esider aivdyes Reepingi watiel ibfordld eodcentpdtiohslof O dant
i cation
App ppm. It is worth mentioning that in the case of sea water, in spite of having pH values
higher that 7.8, it naturally contains high bromide levels, and therefore it is not

necessary to add this element if the artificial pond or lake is filled with sea water.

In step (d), to maintain a minimal redox potential of 600 mV in the water for a
minimal period of 4 hours in maximal cycles of 48 hours, preferably 24 hours, oxidant
agents are added such as: ozone, sodium or potassium persulifate, chlorine
derivatives, hydrogen peroxide, bromine derivatives or by electrochlorination. The
amount of applied oxidant is controlled by permanent measurement of ROP during
the application in such a way that it fulfills the minimal established requirements, i.e.
oxidant is added up to achieve a minimal of 600 mV during a period of 4 hours.

The type of oxidant depends on the cost, among other factors. Hypochlorite
produced by electrochlorination and ozone are economical because they are

produced in situ, but require high equipment investments.

The applied amount depends on many factors that vary daily, such as, for

instance: temperature, solar radiation, environmental contamination, rain, storms,
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OXI DANT USUAL CONCENTRATION * M N- MAX RANCGE Ozone 0.05 ppm 0.01 - 0.58 ppm
Hydr ogen peroxide 0.04 ppm 0.01 - 0.46 ppm Sodi um hypochlorite 0.16 ppm

0.04 - 1.50 ppm Persulfate 0.28 ppm 0.07 - 3.30 ppm Brom nes 0.22 ppm 0. 05
- 1.80 ppm Total anount added to reach and maintain the mninml 600 nV ROP

et udes BARP Y U et SRy e e RasHll HlodafBE i BBt sy P

struct ur gmehsiweafenta) with a suction device in order to renove precipitated
impurities fromthe bottomof the | ake, together with the fl occul ant

agents. Ceaning is performed in such a way that every sector of the |ake is
cl eaned i n Notwithstandingzhe faegpincaaad withent imitingsthepinweatioml iy can dieystatathy s .

Wth this,s t gget he i th the us f. skinmmers, tradifti f | ng
or ocesseanab e #Rbl hieh onbBa oS ond ind eI nry CAfUL KRG ot piedan
be added jhAichiddSinStaye 4e), a cationic polymer is preferred, e.g. H CAT-1
TM which is a biodegradabl e cationic polyelectrolyte with 25% solids,
produced by Bucknman Laboratories in the United States (it is accepted by
the National Health Service of Tabled: &widarddipplieatietl t o be used in sw nmi ng
pool s at concentrations 100 tinmes higher) in concentrations between 0.02 and

ﬁ ppm wi th negXIBANTT equerici eSI9AL COREENTRATIENB! Y| 0. DINIMIAXSRANGE A |
ours; of addit of Crystal Cear ¢ fchis a pio W@@Wmc
pol yel ecft r ol yt eOJ%?%%uced by AP Aquarol'g%pB}rquucts i n theqﬁnited tates (Jt

i's used |i n Hyawegenipsroxideconcent r at i orts04 ppril00 times hi ghkO) - .46 ppm

concent rjations—between 0. 04 and 2 ppm-w-th maximal—f] S

pr ef er abl yS0diug bYRAGRHO 24 hours. AUPPPBhal Iy, this st@B4cahdPmAnde

addi ng atgaecig h—as—quatermary rums (e g [ potyEvats) Ifor

copper corrpoun%%%tjg&s. Cusi¥ 5 H20 oor'ggg)gooer chel at gs) ,dEZep?ﬁgcﬂ opper

| evel s bet weenBpripesand 1.\5 ppm depep@iphth on tenpef at uy.g5antl8eypm ght |
n

0.3 to 1 &ppmnf copper far t enperature ranges het we
* Total amount added to reach and maintain the minimal 600 mV ROP for 4 hours, divided

by the total volume of the water body.

Step (e) includes adding a flocculating agent and cleaning the bottom of the
structure of step (a) with a suction device in order to remove precipitated impurities

from the bottom of the lake, together with the flocculant agents.

Cleaning is performed in such a way that every sector of the lake is cleaned in
time intervals no greater than 7 days, preferably every 4 days. With this step,
together with the use of skimmers, traditional filtering processes used in swimming

pools are replaced.

Among flocculants that can be added in this step (e), a cationic polymer is
preferred, e.g. HICAT-1™, which is a biodegradable cationic polyelectrolyte with
25% solids, produced by Buckman Laboratories in the United States (it is accepted
by the National Health Service of Chile and recommended to be used in swimming
pools at concentrations 100 times higher) in concentrations between 0.02 and 1 ppm
with maximal frequencies of 6 days, preferably 0.05 ppm every 24 hours; or addition
of Crystal Clear ™, which is a biodegradable cationic polyelectrolyte produced by AP

Aguarium Products in the United States (it is used in aquariums in concentrations
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10C and 30C. It is inportant to keep in m nd that the objective of the
suction device is not only the cleaning of the bottomin the described
process, as is the case of vacuum devices of traditional pools, but that
sai d suction device replaces conpletely the traditional filtering system of

SW MM ng ppp ltﬁné?gﬁﬁﬁgﬁpméi%sﬁc?ﬁgﬂggnéﬁbétbv%‘éﬁ“bﬂﬂlt Sand @;ﬁﬂ?ﬁg%ﬁemé%ﬁaf act

that the process co I spl acerrent "and renov superticla
wat er w tfrequyniciast ofels daysyreferatsly X t8ippur evesy @dsharwspl enments the action of
t he suction device. In other words, the suction device not only renoves

material naturally deposited on the bottom (|eaves, branches, earth, etc.)
but al so all t/}«r@lémq:lhlndb@ sielr R8I Bsludeapdding aldaecitesegusl as |quatenany i n

t he case Moanp! o} t 0 | f |l e | ar

part i ot os3t U 6 e PeRadg) RoRbing RRbRALC Tad CRSEN' TR, L0 8P

decr easi ngpppeeichel=ee8)y Rbegingtcdpiper Iovelobeveenol ppbod ddeppin) dependintlori t is
necessary to control the levels of injection of fresh water to ensure the
correct degmesRbmRandsynligbhdato did paerksanrsr foktespeaiatuieirapaes Pebneahd
oils throt@%g‘msél@mmrs of the structure provided in step (a) of the
process of the “rnvéention. As herei nabove nentioned, to carry out the
process to inplenent and rmaintain |arge bodies of water |arger that 15,000

nB according tipid MepdtRRaBtkedpEMindP thati thel dhje@RRSSRINE §@ctidnO¥eWEe 3 not
structure |like that shown as an exanple in Figure 10. The structure or pond

accor di ngenly theglganing:at thenbetiomon thadaseebed proesrs, asds thaldasemfivacuwm h

| ow pernmeahi.l it terials suc S.C . tonite te

non- por ocae i TRl hets vt i ST B S Rolbifenoihe
density tegditi®idlVileniagosystedhofdewihinihgd pbkt togetite witihahe cusef obfbocLighteaned,
with a depth of at least 0,5 neters, a systemfor renoving inpurities and
super f i ci Rurtharmoreythestass that theipresess confemplatesdhpidisplagement erdiremavahs
wat er rep ane . fr t f ro] em
Whi oh carouERTtialVeEP L (i sk e B o SF8 Bt b SRS
sour ces; ofrthé Bacti@sdewtemari ne water the intake system can

In other words, the suction device not only removes material naturally
deposited on the bottom (leaves, branches, earth, etc.) but also all the suspended
particles that are eliminated by filtration in the case of swimming pools and that are
converted into floccules (large particles) and are suctioned by the device in this

invention, thus decreasing their removal costs in two orders of magnitude.

In step (f) it is necessary to control the levels of injection of fresh water to
ensure the correct displacement and removal of superficial water with impurities and
oils through the skimmers of the structure provided in step (a) of the process of the

invention.

As hereinabove mentioned, to carry out the process to implement and
maintain large bodies of water larger that 15,000 m® according to the present
invention, it is necessary to provide a structure like that shown as an example in

Figure 10.

The structure or pond according to the present invention includes bottoms and

walls built with low permeability materials such as clay and bentonite, coated by a
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be through headers or wells positioned at a depth of nore than 6 neters. The
rel evance of the structure to solve the technical problem proposed in the
process of the present invention is detailed as follows: The structure nust
have skimers to renove surface oils and particles, since otherw se they

accumul at, g, a %rg?l‘é‘t St €5 uaHald Y pofi¥l! Zéh?frfdeo?ﬁérﬂgfgdég Hdal LiB& ggﬁﬁ{q ﬁa'

treatnent s since these do no oating greases or sol
t hi s way,pdiyethylenalordtigiedensity pblyettydens ogpaisielafroeing sleapedenith adepth of

cl eanness , characteristics simlar to.swimmng pools or tropical seas aj |ow
cost" woAtdeaRI0 paetes £ FUsiRMPE FsRving dvaurd %’%‘HPPW@%P%&@%@”SO

movement ékfrnﬁié?@,_ré éét g ystéraWRaLaldies %g@"@b%c@ﬁﬁéﬁﬁ%ybéfntfér?c%rbf‘t'@éeﬁf

entry together wit occul ant-suction device system'repl aces
tradi ti onedtef,i 2 feed veptey dtteke st nwhich garobs. mahipe svatect wel watst, $pring

f h wat f eedi ' t hat al l ' t he. f t t

that el | HAISE BEWelRs ffothereRurEeRdn 4% C6r Of K bggretenie DlRfmarRemRAl o
[ ' t th

e | be o T B A B O PR Sl . v

render chem cal treatnents inefficient and deter water quality, not

ful filling theéelHec@levancetofathestruenng tarsdhve thenteehsicahpradérarpreposed & thd ar

to swi nm ns goolfs or trorﬁi,cal .seas at |ow cost". The structure has a pipe

net wor k VRPRCSPidhe reseHdnventionis detailed as toHewsappl i cati on of the products

and wat er honogeni zation. In swnmng pools this is irrelevant, but in

contan nat | on 15 SuRatter S Aade SRESHES ettt 8H A0 pRRRES S, o
det er ri ngotheiase qbey idcguaitataoand Wetéd Water §hslity usdemmerfical perforatihg el e

obtaining "color, transparency and cl eanness characteristics simlar to

swi mmi ng heanisaloreatmasnt sdgps, svace Hegeodp dwdtremoye figading| gregses |or rf@lidsuk

have spegi.al - par C o eriest| ] N« S\ M ks

T el cvarn® R QL BRENSI b Elnb o TR A tre 41 SRR .

wi t h adhetteiracteiistiosgsindiag ta sdamnknih@yeblswoutrdpicar sedadrat 1ale cost’ vadulawot be

obt ai ni nqf the desired result, nane %/ "col or, transparency and cl eanness
uifilled without these skimmers. The process of movement ‘of superficial water
toward the skimmers caused by fresh water entry together with the flocculant-suction

device system replaces the traditional filtering system of swimming pools.

The structure must have fresh water feeding pipes that allow causing the
surface water movement that eliminates floating impurities and oils through the
skimmers. These pipes contribute also the fresh water necessary to refresh water at
the described rates, since otherwise oxidation sub-products accumulate, which
render chemical treatments inefficient and deter water quality, not fulfilling the “color,
transparency and cleanness characteristics similar to swimming pools or tropical

seas at low cost”.

The structure has a pipe network with injectors that allow an efficient
application of the products and water homogenization. In swimming pools this is
irrelevant, but in large volume water bodies the existence of isolated stagnant zones
creates contamination centers that make disinfection treatments inefficient, thus
deterring water quality and not fulfilling the fundamental objective of abtaining “color,
transparency and cleanness characteristics similar to swimming pools or tropical
seas at low cost”.
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characteristics simlar to swinmmng pools or tropical seas at |ow cost". The
bottons and walls nmust be built with | owperneability materials such as

clay and bentonite, lined with a non-porous material such as pol yvi nyl
chloride nenbrane, etc. This is the econom c way of constructing these

or pontle. woul o 5cPtpst IREF ghsy T sqebial b gL GBI e VAP RRE S

or ponds would objecti W COS

Vat er i ntsdets Mvistmbg ko ireelevarsty ot an Wargeasollimeawatat Bodies-oledring keouldibece
besi des bl ocking recycle pipes, said mcro-npllusks adhere to surfaces

gener at i ri{:j”fgas'ﬁgr withopdherenhtlingiasy antsa Jarki Iayeig Wavdd Jejracthal edgmot aliowt |

t ranspar : e cteristic I m |, MY Ag

trop; ol oty (e PBBSRAS SORUECIEIhaY' TRk kfshdieRt) M0 BeghGeR |
as iron asithractegstivsssimilastonswintrnirg poois odtrepicabsedsatiow ealitt.i onal filtration
and the flocculation treatnent and suction device are inefficient at

renoving inorganic inpurities, including metallic contam nants. The
crystalline strhechottemscand walls musitbe huit with dowiperaeabilih materials sugsi ary

i ough () Fnck PRAnte” R, DR o forF KRl BtPfalSevlt os, BRNAIG! ABiae,

sucti on oaembeandlestt CThissis tHe sronethiovay Tdfecaristructing ¢hexenldrge dvater bodies( a)
for the process of the invention has additionally: 1) light blue, white or
li ght yel$ia6@ Bdnovm yildieg fecdnigies fos SWIMENg Pep!s: o pards weald be|usedethe
tropi cal @ﬁé‘é‘tivei ofe‘lom'/' 88§t%vou‘icf ﬁ&%’@ﬁs{é‘?ﬁ’eoand cl eanness characteristics
simlar SW nmm nNg pool s or tropical” seas at |low cost”. This is obvious in
the case of sw mm ng pools, but |arge ponds use dark plastics due to their

durabi lity andya@MEhtakeopust bBafoneSint Siech 8asdN adhty dVefd enidfemdllusied, Gnaeat er
bodies with the described 17 colors. For instance, if the plastic would be

bl ack (uskefidemblesking)recydie pires, saifl Bitrormolisits adhere be sufaeenganeradingis t he

br ef or abl YA BeERBL et LRANEriL FARERE e BictRECbE R, YudhaBy B, o

desired cqégrnessi didradtetistids imiilapto SWRSMINgSPABIE ot troplcal Sedat low cost”.

Water intake must avoid water with metals such as iron and manganese,
since this pond does not have traditional filtration and the flocculation treatment and
suction device are inefficient at removing inorganic impurities, including metallic
contaminants.

The crystalline structures or ponds must have water intakes that allow using
low cost water since, in contrast to swimming pools that recycle water through their
filters, in this case the water from the skimmers and the suction cart or device is

disposed of.

The structure provided in step (a) for the process of the invention has
additionally:

1) light blue, white or light yellow bottom (liner) color, for the water to take the
color of tropical seas, i.e. “color, transparency and cleanness characteristics similar
to swimming pools or tropical seas at low cost”. This is obvious in the case of
swimming pools, but large ponds use dark plastics due to their durability and lower

cost; that is the reason why there are no large water bodies with the described
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shal |l ow the wat er does not reach turquoi se shades of color and resenbles a
| ight- col ored water body. Moreover, due to the high water transparency of
these ponds, if depth is too |low UV |ight penetration deters the |iner
rapidly, thus not obtaining the desired |low cost. 3) a recycling system by
means of pipes with injectors that allow naintaining water honogeneity and
avoi di ng colagnhoi imgtarmee i. théhpiastywoeld e bldock (aswaldepdnds) vihediesiredelord)

the structur t .constructed in such a way that it avoids draggi ng
o gan ¢ HAS oL B obLaifed 2yed G viller hag niam Glaihy Ao tiaaSORIRY ng. et o. 5)
Optionally, it can be nade of cenent with coatings such as painting,

pol i ur et hanes 41, gy 4has .5 THELERE OpfeaBfy BefEIN22ahg § WAGRRE bE A the

process of the’invention, since | cture it I's also pdssible to
gener at e impsttapt toraxhidventheotdesined diotp ‘siraitemto topicalirseasyg swaterif doist ioni ng

I mpuritie nd oils by neans  of current generated b fresh ter

) ect i oPEIPEUER WaET sioss Ngfdeart tUBe Shadan- ot PRl eREsesemiNe g it

i mpuri ti | A | ' oy ' '

dovi ce. oft ARSI MAIEE DY MBRERr U ITTR! figh arkh fghebardelat e PARST): ce
to carry depth ishéoclosaiVhtigif peetrationudeterse theolinemmpidipi thiusirot qiaihorgrtne i n
step (e) of tgg?\ﬁrocess of the invention, conprises: a supporting plate, a

resin coldesire £88%ted with fiberglass, pulling handles, a resin cover, a
| ateral nenbrane flap, a steel franme, high density pol yurethane rollers,

aut o- | ubri cat 1 | [ : ' ' e
ot tom & brush 4 [Hemg sYCiER By rRaRPeRbRls ePirioraf® B fof fiplrittold
bristl es watdr hostogenejty anenaveitiing staghatireg zones.oThis | systerh acdnabé eavolderd in
brushes in a continuous line, supporting plates for 18 the axles of the

wheel s at¥NEREOR@% ers, and a suction PVC |ine with openings (see
description of figures for nore details). The suction device operates by

Suctt o000, 114, A ECURE SRRy B vl R TELB b ° ¢

organic matter such as leaves and soil by effect of wind, watering, etc.

5) Optionally, it can be made of cement with coatings such as painting,

poliurethanes or fiberglass.

Therefore, the structure is fundamental for the process of the invention, since
in said structure it is also possible to generate a step consisting of the displacement
of surface water containing impurities and oils by means of a current generated by
fresh water injection through the pipe systems of said structure, thus removing said

impurities and oils through said skimmers.

In the following, the suction device of the present invention is described in

detail:

The suction device to carry out the cleaning of the structure bottoms, which is
performed in step (e) of the process of the invention, comprises: a supporting plate,
a resin collar reinforced with fiberglass, pulling handles, a resin cover, a lateral
membrane flap, a steel frame, high density polyurethane rollers, auto-lubricated
plastic wheels, an opening in a PVC pipe to suction the bottom, a brush line
comprising plastic-based brushes with synthetic bristles and a steel platen with
perforations or slots to fasten the brushes in a continuous line, supporting plates for
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propel ling device to nove the suction device, such as a boat, for instance,
a draining chanber, plastic buoys for aiding a hose to float, a platform
for the steersman and the boat's deck operator in case a boat is used as
propel ling device, a pulling tubular | abel ed gal vani zed-steel connecting
rod astern, a connection hose between the boat and the cart, a connection
pi ece bettheaxlgshef thenwbeelsnand thee relieds,tdred awsttction P\dEdine with apemingst seehe

punp placgd at,.the structure edge. .ln any case, the propelling device of
t he suct id%ﬁc%t\lﬁrbgffiqﬂegff%rom%e gﬁttaprﬁ)d by a renote mechanical traction

system arranged out of the structure or any other propelling device useful

to nove the t & O3 ~deyd ' a] RV &
The! s ioReyéhige operatey Y Qtd”\%t{&ﬁﬁdd:@l throBgh dbnn%f:ﬂﬁg hB¥ed bg i to

structuring frame, a covering carcass coupl i ng Neans to coupl
t he punpimearssy sf amumpinbi systerpasaidf device dbetrnignpoliexd by spbgstenethatandudeha

br ush 11 EORGIG RBYES(RA e BA SHCIED ics, SRR A5 DoRle AAMSREECE C6AnRGom

the punpidpgnibett 6!5'5?18%%_629 félhﬁicﬁr\’g%i SOV HGR, aTﬁthfSRH §6¢ fHe SREPSREN O?nd
conprises a lam har resifn body that covers the 'structuring frane and the
rol i ng dhelbeat's deok oparator ifreaset boabis usedtasopropellingedeviee, er pulting firbedars

ti | at f t he_ pul | i t f h t i ch
"t or nal 1968 BN P ATaeEl PRI RHgor AN, Bonpeeign hese drbteen ltBeaf cass
al so has ghgctear \¥CeoniRtiohécd BEME e ChnERBAS HoleldiRl MHeNRIdIIdnTYseeM
and are attached by their base section to a carcaSs collar forned in nol ded

resin fiBeat connectyitbe pummp@lacas at the strentuse fasiges Uppamyt case athe pragielling sai d
Aol WARRLA T S Rl SR T B RS APBIATed Vaghon
section hystenaR@lapgetisutis tlln'eraq;uda@redéﬂ agy afér ;rrabéiuﬁg ddWicedayéfaeto Mtfve

structuring franme I's a steel frane to which an aligned series of steel

pl at es f dhe suptywr deviget he rol | i ng nmeans, which conprise the axles of high
density polyurethane rollers and plastic auto-lubricated wheels, is
supportively j.0i and,a. 19 perf r._slotted, stee aten is

I ned, .. : r gt ed | pl :
i kevi se. at { adsa SUBiET sisiee gy et ToFteding = TG GaES i AcCBNeBushes
having a gl@sds it 88GpIEPmeuns e beCcplaeidihe P Sys&m, rolling means for
continuous displacement over the surface to be cleaned and cleaning means
consisting of a suction line and a brush line to remove the material to be cleaned by

means of suction from the pumping system through the suction device.

The covering carcass comprises a laminar resin body that covers the
structuring frame and the rolling and suction means. From the top section of the
covering carcass supporting plates emerge for the pulling tensors from the boat,
which are internally joined to the structuring frame; at its top section, said carcass
also has suction PVC tubes that form coupling means to the pumping system and
are attached by their base section to a carcass collar formed in molded resin fiber
with glass fiber reinforcements for supporting and sealing said suction tubes;
whereas from said carcass collar a resin mantle and a lateral membrane flap project
to form the carcass body. Also its top section has handles for pulling, handling and

raising the device.

The structuring frame is a steel frame to which an aligned series of steel
plates for supporting the rolling means, which comprise the axles of high density
polyurethane rollers and plastic auto-lubricated wheels, is supportively joined, and a
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or the like, which help in the task of renoving the material to be
suctioned. To the rear section, the abovenentioned supporting plates of the
pulling tensors are joined. The cleaning nmeans conprise a suction |ine
formed by vertical PVC tubes, corresponding to suction tubes energing

upwar dl y e C " ) : ; :
ot e AT ANEY B BiAERTs ikdyis HiGlnda W 3BBHa Y, HHARS Fibis e
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i mpor t antOrtiheriep Whichhatp ke iaﬁ’é fupaavingther W'@J@t@%ﬁ‘ia@n% (%Utﬁ i on
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t he case of ~vacuum dévr ces suctlon évi ce
replaces conpletely the trad|t| onal filtering system of sw nmm ng pools

toget her wi t h THeeckaRingf nidadectdraplise aaguktionelirik fFarRid By Siettitall Pvel fubkle
abovenenti oned el ements are not present, water inpurities accunulate and

det er wat@rrrawandm toagHCkN thkes eﬁsﬁrg@sj BRWAKY dforg HBe peeussing C@rﬁﬂéﬁt tcon

i.e. obt

char act en P o Baq VA Siodd Bl aBSHR of RAPEIGRT e E M FPEER

woul d nottulreto mﬁz@nwdubéfmdt%%@uc&mweﬁn@@ IS ey bottdmt et mr@@gts wmtfh t he
i nvention to inplenent and maintain water bodies Iarger than 15,000 nB8 for

recr eat i dhalremoxedintatedal eiters tobr pustioned ansutaken oah bthe pord.act eri sti cs
simlar to swinmng pools or tropical seas at |ow cost, the foI | owm ng steps

f f
o 129 v S REhLRERY 1o o8 RN Tl P e e RE LA PREBIBI0S, .,
of 80, 000218 iangh only heRaing B RO i #8' ARchBR i Speck] 3% U 3dlsr The

bottom was built using clay and bentonite, and it was lined with |ineal |ow

density p@Elojerhgeaes of swPENinghECRIs ghutdbaksaigd sugtiop Seyisegplases capmigtely

01 2y ana TeR NGBl SR LR s Todihr it the e fPeRliaPiE

vere 1.2 #fthe. dkimRic®lsystdp®i ng 2.8 neters the

If all the abovementioned elements are not present, water impurities
accumulate and deter water quality, and so the final objective of the present
invention, i.e. obtaining water bodies with “color, transparency and cleanness
characteristics similar to swimming pools or tropical seas” at low cost, would not be

obtained.

APPLICATION EXAMPLE

To carry out the process of the invention to implement and maintain water
bodies larger than 15,000 m® for recreational use with color, transparency and
cleanness characteristics similar to swimming pools or tropical seas at low cost, the

following steps or stages were performed:

A structure similar to an artificial lagoon was built in the central Chilean shore,
having a length of 1 kilometer, an area of 80,000 m? and a volume of 250,000 m®
(33720'59.91”S; 71"39'10.10"W). The bottom was built using clay and bentonite, and
it was lined with lineal low density polyethylene (LLDPE) and high density

20



average depth. A pipe systemof 100 to 250 nmdianeter was installed al
around the |l agoon borders to facilitate recycling. The system has
honobgeneously distributed injectors every 10 neters around the entire

| agoon that are placed in the bottomto inject the products and naintain

o1 < by SHTmareNs P LB WG KR feichRbldr I, Rl JERCRLIC T

achi eved dgementgihd@agand linedlvith LeDPE dt@lHDPEO&epm‘ane@.n and 0. 15 ppm
manganese, and a turbidity of 1.4 NTU The water had a pH of 7.93 and

natural brom ne concentrations of 48 ppm and consequently no addition of
broni ne sal t s Miainaleand makimahdeptisewergad.2 and 3n2 eeters, RRing Rebmeeters ke a
depth of 8 a§ 8 shore. The intake was perfornmed at this depth to avoid
i ncrusti n@’eﬁ% 8 ﬁ@l‘l usks. The presence of mcro-nollusks in sea water

causes probl ens by grow ng, devel opnent and adhesion to piping walls and

| agoon structal P é}ﬁrofpﬂﬁﬁ!obiiﬁ) WM d’ué?nété‘?w’as' uﬂefdﬁt%H'd(]lgaHEhﬁBQhE‘Péddb?#S s
the use of wate pre- | tering. ROP val ue was mal ntal ned over
m | |ivol thordeng) todiacﬂnt@e4reh¢dmg |Trhe2aystemr ha&y;ohmgenébuslyvmwmmcbu’eebtb;s

appl yi ng oxi d such_as . _0Z ogen e ox'de ot assi u

P 1o g il et Ao i fidan G BGnot e e HipGed TEnbofeh I Shigth e ver o
t est ed Wﬁrbd@@t@%n@%bllrfté’m vbéteﬁﬂoﬁﬁb?b%@y ‘t@rﬁ’g%r HaYredval 6f‘m§’;bl!|ntles and

t enper ature between 10 and and a water tenperature of 17C" 0.11 ppm of

sodi um hygspenfiicsalicile byrskdmowars wereangaliedchl ori nation were applied, which was
sufficient to maintain ROP over 600 nv for nore than 4 hours. ThIS system

i s advant ageo when i th salt water cays eelec rolytic
orocess t ransfNAIRE '%tﬁwérf%@\%ﬁree@rmraqw\fﬂﬁp&w@?ﬁﬁagemw'rﬂ'ﬁ gteceiat 1 o

add addi t I bl ol s
P ornor LOSRprP STARLS 15T R BRAS S GPRl ot P NTRT A e
per manentd pH b7 . A3hasd iratural brmbreoad)mxzdritgatiohatdfeﬂfa ppiraraye umhsammndy neat er
and in this.lLnve E)IOI’] it has been .de stra{ ed that kee (Pcpg'\ %ver 600 nmv
during 4 q%{nlt,l@ pﬂ @plﬂ&ﬁaltéy\gggéeqtgre e water was impoundeaq through headers
at a depth of 8 m at sea shore. The intake was performed at this depth to avoid
incrusting micro-mollusks. The presence of micro-mollusks in sea water causes
problems by growing, development and adhesion to piping walls and lagoon
structures. Other possible way to avoid incrusting micro-mollusks is the use of water

pre-filtering.

ROP value was maintained over 600 millivolts (mV) during 4 hours in 24-hour
cycles. This was achieved by applying oxidants, such as e.g. ozone, hydrogen
peroxide, potassium persulfate, electrochlorination or sodium hypochlorite. All the

former were tested with good results.

In an average September day with an air temperature between 10 and 16°C
and a water temperature of 17°C, 0.11 ppm of sodium hypochlorite produced by
electrochlorination were applied, which was sufficient to maintain ROP over 600 mV
for more than 4 hours. This system is advantageous when working with salt water,
because the electrolytic process transforms chloride in sea water in hypochlorite,

with no need to add additional chemicals.
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enough to decrease the growmh of mcroal gae and m croorganisns in |arge
wat er bodi es, thus generating | ow contam nation conditions apt for

swi nmi ng. The bacteria Escherichia coii, a bacterial pathogen narker, dies
after 100 seconds when exposed to a ROP of 600 nV, and consequently the
4-hour treatnents have a high disinfectant power. The water body vol une of
t his exanpl e dipgakstablishadregeatdns fOOSwiraming ook imetlearseduntges indicateg

I N ted | h it t ' .Vi.si bl
Cont am ndv9Rar A Veikes uloeauren aad (ddu o oyf TPeranendhc e dhanot
consequenddoyorREAIRM BBl ) 14 ‘ée&/étflﬁﬁhésr 8fMvidter anvi MO HIB NhvéStiore ity nh®Wddh

relative terns en conpared w a swW nm ng pool. Proportionally, human
cont anm natenonstatediltsat kespingiROBaoterdQEmY ldaring gh hoursiin @4-hawetyddsois
exanmple, 4 swwmers in a famliar _pool ual_24. 000 sw nmers. in the

agoon) | S G ey ase Hhe ot PG AR a5 B oo RATRES in Ards &ttt f on
cart, anthddws, tﬁlﬁ@éﬁéraﬂﬁ?%W%ﬂtﬁﬁﬂaﬁél@@bﬁdiﬁbﬁé apfRisWim@singy nmeans of the
skinmers allows keeping Tow organic matter |evels, which deCreases the use

of oxidants. Al gaecide action was achi eved by keeping an average copper
| evel in the Tt bactefiaaEccimetidhia copjma bactetiale pathoigeoamiaoke wakesredter bA00usi ng

copper salts copper sulfat en dra I n,closed sacs, ich is_applied
i np!tohe cfﬁ’%?ﬁ@iié WBEP of PSR g‘ﬂp?e i‘?fgtegbsf‘% fa ePOW\wi ﬁ‘%tfého'érpway
t hat the_t?@eltﬁi%n%‘ SR ?iqﬁb@\’ﬂf&taﬁﬂﬂo\%ﬁo by an copper el ectrode ionization

process in which an electric current 1s applied to said el ectrodes and
copper ions are released into the mediumin a controlled way. Measured

copper | evel s Ty watérheidyeiurde bf pisexandlé eqnekdhevelurné of BOGNMfandiliar pom at
30C (2 ppm are acceptable in potable water, see Table 4). A cationic

f1 occul atMRErHFANGEWMEENGRANS ansk iss copsiHEad IDstdrhvas WAyt it Bassnneti | y
(i cati e _ = >\ ; ¢

The. suct i'aacid s oRRTInRR N dfbon A5 SERYFNRGe BEBKER oo yetereplfiBsf 4

cl eaned ssdumsequemtly gohtanteation agceived Tiven dbe i awilbament sy sieay ol insredativen

chanbers, thus renmoving all the precipitated inpurities together with the
pol yrer , 'RANE When GRBPATRE With P&W'WF“'E‘E@OP deﬁgﬁweahy,ma §opkamigaon e

device 450 insignificant given the high dilution power (for example, 4 swimmers in a familiar

pool equal 24,000 swimmers in the lagoon).

Additionally, the flocculation and bottom cleaning with the suction cart, and the
removal of grease and superficial impurities by means of the skimmers allows

keeping low organic matter levels, which decreases the use of oxidants.

Algaecide action was achieved by keeping an average copper level in the
water of around 0.3 ppm, and the application was made by using copper salts
(copper sulfate pentahydrate) in closed sacs, which is applied in the chambers
through which recycling system water passes, in such a way that the salts dissolve
slowly, and also by an copper electrode ionization process in which an electric
current is applied to said electrodes and copper ions are released into the medium in
a controlled way. Measured copper levels varied between 0.1 ppm at a temperature

of 10°C and 1.5 ppm at 30°C (2 ppm are acceptabie in potable water, see Table 4).

A cationic flocculating polymer was added. The flocculant used was HICAT-

1™ in daily applications of 0.04 ppm through the recycling system.
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that cl eaned the plastic nmenbrane was pulled by a boat and did not | eave any
residual |ayer, because it was a fine cleaning and not a dredging. This

cl eaning and suction method was pernanent and the bottom of the | agoon was
cleaned daily, in such a way that the suction system passes by every

menbr ane sect Qf; y_.four. d T t NAS | ' .n by
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sui t abl e tHats cpanedf thehplastic tnembeand iwes ppled hy eneoatyandhdid matcleave rany
system was used to |y chem cals. The water of th tructure , was

comp! ot oIS HUALRLE HRCaUSE i 6aS ek i agBezsied Beba dipdoingndhia Heanngrand
renewal tibR rﬁé/tﬂPEl wi@bBIMmaAEHEnd th@bBﬁor‘nS%ft {he IE\gBHﬁtWéE‘cféfangﬁcda?l ?‘[?Y
conpounds derived fromoxidation reactions. The renéwal was perforned by
taki ng rmsawhvatvey thatdhglsuctienfgystim@pasispedy evelgpercdnahy sectom évery four
recycling, pipes that end at the injectors. A superficial water outlet flow
was kept Smeans of the skimmers that renove oils and superficial

i mpurities. The amobunt of added chem cals depends mainly on the tenperature

and is order ' ; e U1 ' L0 The
total conpar aﬂﬁwﬁi&?%éﬁ&ﬁa&é@@ﬁq hg@?"%ﬁglﬁgbﬁret erﬁﬁfgfségggy\%wn%é%%%% of

t he usualopzostedi 8 wirsTpergdoid sow-8nd rseiaboss, athpisi kedping veatanblomodemeity.
physi cochem cal conditions of water were determ ned to conply, not onln)(:i with

regul at i JAECEYP didibuled; eyndiae styiciirerhiw &g WatehvRde 3 bag diglanee A

whi ch ar | ' i : | ' : abl e
wat er (sgaer[qu%%e&g%ﬂy\?ﬁ h{étt%#e%' th%g%ﬁﬁi (t))%qh?méﬁ%rdg{c Ert |ﬁ§t9\{5 (@t ?ﬂﬁé'rneefrq?é 3{ g%;ea
wat er, argirugtdre alegshatwisoars irfiportand cirdutationoas an(eféect dlthe vidpd ard it shibeld
except! Orbem;)ossible to decrease the artificial recirculation requirements by a suitable design

of the structure, thus sparing energy.

This recycling system was used to apply chemicals. The water of the structure
was completely renewed in a period between 30 and 150 days. The aim of the
renewal was to avoid “water ageing”, which is the formation of secondary
compounds derived from oxidation reactions. The renewal was performed by taking
new water through the feeding pipes, independently from the recycling pipes that

end at the injectors.

A superficial water outlet flow was kept by means of the skimmers that

remove oils and superficial impurities.

The amount of added chemicals depends mainly on the temperature and is

orders of magnitude lower than those required in swimming pools.

The total comparative maintenance cost per cubic meter was approximately

3% of the usual cost in swimming pools.
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chl ori ne permanent residual |evels, which do not apply because of the
applied technology.. Table 2: Conparison of the water treated wth the
process of the invention and the regulation for recreational waters with
direct contact (NCh 1333 *) MEASURED PARAMETERS VALUE IN THE NCh 1333

LAGOON 6.5 t Q.84 e | fonRalHy
different val 3gsth?§n%ﬁ pﬁ%ﬁﬁ)@ )éggrg‘tplé'otvf\%r bﬁ%ﬁ#@%"ﬁé?%ﬁg‘%@?ﬁ??zinﬁg&g were
Tenper at wleterntinedetol oahply7ngt 8AlyCwithi regulations rfal récréatioralewaters swith idiratt on

Sbson: WA 5 GATARH 3 AR o Ro SR et 0T oo S
* Emul si f4g | i: s , ' % i FPCs

ni 1, 10 THRORS vERE, (e Fan AR ngentH b BaraciefislEs o Bt

Si i ca unwvater, &nd withOregalativak for Betamingpoblsr(see /Tabid 3 witk2h® ekcé&pion of

maxi mal Sybst ances that cause sent sent, inconvenient snell or taste *
1 ore Bl permaieht Faslaualbi ok AREBn AP ch I SPb i bEREHES W oot ABRTd
appl i cat it@@hﬁ&‘l@ﬁ?[ e), Chilean rule NCh 1333

Table 2. Comparison of the water treated with the process of the invention and the

regulation for recreational waters with direct contact (NCh 1333 *)

MEASURED
PARAMETERS VALUE IN THE NCh 1333
LAGOON
6.51t08.3
pH 7.96 except if natural water conditions

show different values, but in no case
lower than 5.0 or higher than 9.0

Temperature, °C, maximal 17.7 30

Visualization of Secchi discs at a

| depth of 1.20 meters

Clarity, minimal * 35 meters

Visible floating solids and

Absent Absent
unnatural foams |
Floating oils and greases,

. . <5 5

mg/l, maximai
Emulsified oils and_ . <5 10
greases, mg/l, maximal
Color, Pc-Co Scale unit, 10 100
maximal * Absent Absence of artificial colors
Turbidity, Silica units,
maximal * 0.55 50
Fecal coliforms / 100 ml,
maximal * <2.0 1,000
Substances that cause Absent Absent

inconvenient smell or taste
* Official Chilean regulations were used (Chile was the country of the application example),

Chilean rule NCh 1333
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24 Table 3: Conparison of the water treated with the process of the

i nventi on and t he

+ 0.5 -

(di sinfect
particles
Tot al
Absent Absent

Absent

Chi | ean

regul ations were used

0.38 1.5 maxi nal

er [ gﬂi) %)ssﬁg:hgl inge

regul ation for swinmng pools (NCh 209 *) PARAMETERS
MEASURED VALUE I N NCh 209 THE LAGOON H 7,96 7.2-8.2 Free residual
1.5 (ppm Copper (al gaecides) rrg/l

VAL
1§ 3 Cglarion oA Ae s R Rt Y
coliforns 2Ze@llationfamsveimming@dotd (NCly269 *) arvae or ot her
living organisns Clarity 35 neters 1.4 neters Oficial

Br onm ne

uﬁ’&‘cpmd&ﬁd th
ornse sent

fChlie was._t he country of the ;anl cation

he

exanpl e)}, E gg gd\ch 20)9 MEASURED MANYE Bcause of glied
t echnol ogy Ta fo‘ g npar i son of tTHEUA@PQN eated with the process of
invention and the phHegul ation|for potabf.egwater (NGh 409 *)7. ASFAY MEASURED
Oficial zolﬂl%eN@_Qid_uEmﬁW@Rb UNI' T METHQD VALUE I'N THE 4% _hm}th I
6. 5< H<8 % o8 RERBE¥dRE Prlg/0 (95 20 .38 1.5 maximal
Bromine (disinfectant) mg/I + 1-3
Foam, grease gnd Absent Absent
suspended particles
Colonies gf aerobic 2 <200
bacteria / ml
Fecal coliforms Absent Absent
Total coliforms
<2 <20
colonies / 100 ml
AIg_ag, larvae or other Absent Absent
living organisms
Clarity 35 meters 1.4 meters

* Official Chilean regulations were used (Chile was the country of the application example),

Chilean rule NCh 209
+ Do not apply because of the

applied technology

Table 4. Comparison of the water treated with the process of the invention and the
regulation for potable water (NCh 409 *)

chl ori ne

7. 96

MEASURED -
PARAMETERS UNIT MEOD | VALUE INTHE | Official 2005 NCh
LAGOON
pH - () 7.96 6.5<pH<8.5
Turbidity NTU () 0.55 2.0
True coloratPA= | pt.co 0] 10 20
Smell - () Odorless Odorless
Taste - ) + Tasteless
Ammonia mg/l NH3 (U] 0.12 1.5
Total arsenic mg/l As (1) <0.005 0.01 7
Cadmium mg/l Cd () <0.002 0.01
Zinc mg/l Zn (D <0.05 3.0
Total cyanide mg/! CN () <0.05 0.05
Chlorides mg/l Cl () 18,914 4009
Copper mg/l Cu (1) 0.38 2.0
Phenolic compounds mg/| (h <2 2
Total chromium mg/] Cr*° (1) <0.05 0.05
Fluorine mg/l F () <0.10 1.5
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True color at pH = Pt-Co
+ Tastel ess
0.01 01 Cadmi um ng/ |

Ammoni a ng/ |
Cd |

(1
NH3 |

)

10 20 7.71 Snel |
0.12 1.5 Total
<0.002 0.01 Zinc m/l

| Odorl ess COdorl ess

arsenic m/ |
Zn |

Taste I)

As | <0.005

<0.05 3.0 Total

cyani de ng/l CN | <0.05 0.05 Chl orldes rrg/l a (1 18,914 400 Oopper rrg/l Cu

| 0.38 2;70—Phen C corpopn <22 Totat——chr a1 Cr ] <Lr 5
0. 05 Fl Jﬁ"riﬁ| ||ﬁ)(;2 + EL IUH‘?/IJ:% pa |LiLurI i1 Fe—0; Q —6-3 v”dg"‘lc d3| llgl"r*
My 1.030{—125M2GRREYAL e o JPIIMI b 01 )10 mbroury-805/1 Hy-1 0482 0 001
Ni tr at es m[l ﬁ!!ﬁa e% 54 50 mg/llM"r‘r Tpcjl:)g1lj @Qﬂi 3 lead mﬁ{fop
<0.02 0.05 ToMsrcdiyssol ved R@/iHG g/ 1 () 34, 310 010600 ar 1050.881 eni um
mg/1l Se|l 0.O0MNitrgte81 Sul f a@bN@y | S04 2,494' 504.54Free fesi duah0
chlorine{ng/1 (Nitritgs<0.05 D.n2g/AND, | n | a@rat orly Nitp@uetNitrite RagBio - (I
<1 1 Organic sylaghances mg/l Pb (h <0.02 0.05
, : 1,500
Total d;fﬁ%l\é?g solids mg/! 0 34 310
Selenium mg/l Se () 0.001 0.01
Sulfates mg/l SO, () 2,494" 500
e abontoy | mo ) <0.05 02-2.0
Nitrate+Nitrite Ratio - 1) <1 1
Organic substances
Tetrachloroethene uall ) n.d. 40
Benzene ug/l ) n.d. 10
Toluene ug/l () 0.01 700
Xylenes pg/l *) n.d. 500
Pesticides
D.D.T+D.D.D.+D.D.E. pg/l * n.d. 2
24D pg/l *) n.d. 30
Lindane g/l ) n.d. 2
Methoxychlor ugl/l *) n.d. 20
Pentachlorophenol g/l ) n.d. 9
Secondary products of disinfection
Monochloramines mg/l ) <0.1 3
Dibromochloromethane mg/| *) <0.005 0.1
Dichlorobromomethane mg/l ™ n.d. 0.06
Tribromomethane mg/| ) 0.037 0.1
Trichloromethane mg/| ) n.d. 0.2
Trihalomethanes mg/i () <1 1
L MICROBIOLOGICAL ANALYSIS |
PARAMETERS EXPRESSED ASSAY MEASURED Official 2005 NCh 409
AS METHOD VALUE IN THE
POND
Total coliforms MPN/100 mi (V) <2.0 <2.0
Escherichia coli | MPN/100 mi (V)-(M) ABSENT ABSENT

n.d. Indicates not detected

* Official Chilean regulations were used (Chile was the country of the application example),

Chilean rule NCh 409

+ Inherent values of sea water.
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Tetrachl oroethene /1 n.d. 40 Benzene /I n.d. 10 Toluene /I 0.01 700
Xylenes P g/1 (') n.d. 500 Pesticides D.D.T+D.D.D.+D.D.E. /1 n.d. 2 2,4 D
/1 n.d. 30 Lindane /1 n.d. 2 Methoxychlor /I n.d. 20 Pentachl orophenol /I
(* n.d. 9 Secondary pr ducts of disinfection Mnochloramnes ng/l <0.1 3

i b hi j b * n.d. .
D b omoch of o i, 0% b e R QAL BERSKEL ghantit's 0 6
Tri hal onatvdtenbsdyrof vmmmmwm:awg&mmuzwmw&@ HARGNES R atetRInESED

ASSAY MEASURED ficial 2005 NCh 409 AE VETHOD VALUE IJII THE POND K Tot al

col i f or meM Br qyally shniprdo genved SWHNENIRG PPOIGENDCL BBPIER $89% KBSENT
ABSENT b i E ik d Ga@bi | | used
A S L e L P X G b L A L R

| nher ent Med aelsevéd sbaragderistics 2@viennatiiesnefoangl i, ariyt existnd adificthd nagodn mt ed

oAk b oSt Pb toPodle U o s Samob UEhnsr eSS o sdlee
comparison of the transparency and color of the lagoon to be protected
(33"20'59.91”S ; 71"39°'10.10"W) with the tens of thousands existing in the world,
such as golf court and public park lagoons, dams for recreational use, lagoons of
real estate and tourist projects, and even dams over 15,000 m® built with swimming
purposes (e.g. Piscina do Ramos in Brazil, Darwin Swimming Pool in Australia,

Orthlieb Swimming Pool in Casablanca, Morocco).

We have not found any artificial water body in the world with a volume higher
than 15,000 m® having crystalline water with this quality, except for the structure
similar to an artificial lagoon that we want to protect, which has 250,000 m>.

In a Google Earth™ forum (Internet software for satellite photography of the
world) people has been searching for two years for the biggest swimming pool in the
world that can be seen from the air. The conclusion, when reviewing their results, is
that the lagoon of the application example is by far the biggest crystalline water body

found.

The biggest known swimming pool in the world that uses traditional filtering
and recycling systems is Sunlite Pool of Coney Island, United States, having 11,350
cubic meters of water. In the remaining tens of thousands of large artificial water
bodies existing in the world, the water is not filtered or it is only partially filtered. As
previously mentioned, the characteristics of the water of these bodies are very

different from swimming pools or tropical seas and their uses are limited.

Filtering large water volumes is technically complex and highly costly, and
consequently this is a barrier for the scaling-up of crystalline water bodies. The
suction device of the present invention removes suspended solids (turbidity) that
flocculate together with the polymer in an efficient and economic way, thus replacing
filtering.
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with a water quality simlar to conventional sw nm ng pools and tropical
seas, both in its aesthetic characteristics as in its physicochem cal and
bact eri ol ogi cal properties. The achieved characteristics have not been
found in any existing artificial lagoon in the world up to date (see Googl e

Earth) and thi d | t
transpar ency ARGCEBeBrogReEh PASSL N bRk L ErrE R, Bhsdietstfe the
71" 39' 10. déﬁrm)igwftﬂe tbdste)meiﬁ$h@fagobnusands exi sting in the world, such as
golf court and public park |agoons, dans for recreational use, Iagoons of

real estate and tourist projects, and even dans over 15,000 nB built with
swinming  pur ck@egec(r@o@)gypﬁgéwteedm raisoiveRtion patent, be- ha @mlaﬁﬁm@tp%l in

Austral i h

found angitertbdia §fot GViR8 abBYarhRerE RS AEBILENAF P dont¥ica oy

15, 000 nﬁam@as nghich yabaééseMaV\@bﬁs ofl the pRicesguallowy bredkiagt thﬁeObaltrié@ that
structure_ simlar to an artificial |agoon that we want to protect, which

has 250, donders. the, eonstiyghien eaf taryaelipe uladooRse it WMitedr @xfensiens @nd t e
h f f h
D ooect Sl s oPehli0a BEOmlchs LPRYEEPRRRRAIHLLY 20 vhesrr” The

bi ggest swmmn seéen fromthe air. The
concl usion, when reviewing their results, is that the | agoon of the

appl i cati on exgEhRin adbanthge dfhﬁebh‘@ﬂé?ﬁént‘éﬂwﬁb@éésl rseeméﬁéed)wycorﬁwn@ The

bi ggest known swi mmi ng pool in the world that uses traditional filtering

and r ecydhe rﬁggtdgﬁ@mnrgcgaﬁpnaww@m ape t@rﬁgultsglﬁamedmuth%aﬂstcml dagodmavi ng

art 11 i it e EER eSS, pieievaPof EsRae fER ke, b PERRER i hibfLa",

it is Onhbhp@ﬂéht abdibig fthet ga et edﬁal & RigheH shan rmnm@én%d,wmbre i€ RRr@gUlerbst i Cs
of the water of these bodies are veﬁ% di fferent fromsw mm ng pools or
t

tropi cal feuadimaay waéarrbmiyelgrgﬁréhan Q. mEinor ér thegmejarge ohawERMing Pe@IS; i s

For e shipe iSRRG eBl) YediBator uefhe, a8 SREEELR of sl 1o T3P fe

present i3)vention rermves suspended solids (turbidity) that floccul ate
together with the polyner in an efficient and econom c way, thus repl acing

filtering. 27 .
Other advantages of the disclosed process of the present invention are:

¢ Low maintenance costs.

o Established regulations for recreational waters with direct contact are widely
fulfilled (see Table 2) and comparable parameters of the swimming pool and
potable water regulations are also fulfilled (see Tables 3 and 4).

e The water in the lagoon is always absolutely transparent, with no turbidity,
with the characteristic turquoise color of swimming poois or tropical seas and
with a clean bottom, which are optimal visual characteristics for the
acceptation of the user public.

e Use of oxidant, algaecide and disinfectant concentrations up to 100 times
lower that those recommended to be applied in conventional swimming pools;
this advantage favors the users and is more environmentally-friendly.

e As these water bodies are disconnected from the sea or near natural lakes,
they are not affected by temperature variations produced by oceanographic
currents, ice thawing, etc. but only by environmental variables (temperature,

solar radiation, wind). In practical terms, in the lagoon of the application
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In addition to the high costs, the traditional filtering system does not
solve the cleaning of the bottom of the |agoon. The technol ogy described in
this invention patent, i.e. the replacenent of filtering by a suction

devi ce and skinmers plus the application of controlled oxidation pulses,

hi nder o ¢he. o SnabPle I SPafr J</SedeRiies b gty tBt R fidhsnthen Mde e
and vol unes, skhse opeiiheédg a new field of tourist applications. The main

advant age of the inplemented process is evidenced bx conparing the
regul at i onse® f dlogcaiationt anth Hottam eleaninglby veictier degethehmdihnskimmenshigplace

bt ai ned i n ¢ HEE vl sY88qt S BoRerel e bofie: s BontpBS R
hi gher than 3%afepafchcy WBbRditibes aatr @swety Mew cbotinThé nrednyvalabersdadgnisar ger

than 15,000 nB nor in the majority of swnmmng pools; in fact, the sw nm ng
pool regul at i BREvRRF@IDsegimentsnier eersusRe xdanty ancbgengrate ammxic @enes.

i nt enance. cBoaey eI et RcnRdfie poaRLab FRhE hflly Lo Y,

direct contactagooh'sweedry fulfilled (see Table 2) and conparabl e paraneters
of the swinmm ng pool and potable water regulations are also fulfilled (see
Tabl es 3 ant XYater Thedigatean ibe twdt |(vifodle isizeallivaly Hayingoloptisa) aesthelicalent

ool s or 11 opPraveeeihlal " AAELT kR0t T Cocates iRl "BhOR

characteri sti egtrddliontgiges.accept ati on of the user public. Use of oxidant,
al gaeci de and di sinfectant concentrations up to 100 tines |ower that those
recommended to be applied in conventional sw mrng pools; this advantage

favors the usén srdardoirsakmmore evident itk saipriginigr éféaadlof the proaesetischoseast in
bodi di ted f t : | akes, h . not
af fect ed B9 AEHEUAVIEN AP PoRe prEuMLe By esBa s Pagh e belY PERASS | ce

thawi ng, rBéhod8 it tHNVtd boRy \6f e BBPlicktion axanriiie $250 600eRYt ure,  sol ar
radiation, wind). In practicCal terns, in the l'agoon of the application
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28 exanple in sunmer, tenperatures of nore that 10C hi gher than those of the
sea are obtained. Flocculation and bottom cl eaning by suction together with
skinmers replace the filter system of conventional sw mm ng pools, thus
generating high transparency conditions at a very |ow cost. The renoval of

cones, anﬁ‘%ﬂﬁféeé“a??fﬁ&%ﬂ%&? B PR aedE iRt GO A Ty slARGLRGRE 7Y

t he aggon' s—wate Water bodies-—can-be hIUL.LLfFJv]\#fr!L no—-size-limt havi ng

optimpl aest het i ual physi cocheni cal and saMOt'H dndi tions, whi M&mthl
generptes large tourist S;?éénﬁé‘&ﬁb 9 pol es.| IGircad to'“ﬁﬁ%'&aﬂﬁﬂﬁ y 5 the
sur prj si ng effec+ of the 'process | scl osed i thraugh priesepestsvent i e

5 is shown, which illustrate the costs for| bgiumpbkeani ng net hods i n

wat er | body of the appl Hggt1|5qq 50 000 m. 29 Table 5: mrrpan son of
the traditional fil teriyn suction device Volunme Mnthly

Speci fications cjrcul a I 0 b n opération t hrlough costs|costs punps
120 1p HP Three- bhase é ﬁp ((Astral code 01206) 60 Praga 3000

filtefs (Astral code 1§9 () gaaﬁ) DR fitgos kllograms of sand (Astrall code
905000) 60 batteries %stﬁaj@Oﬁlﬁﬂ5781)
o 714,000 kilograms of

sand (Astral code

905000)
e 60 batteries of 250 mm
Traditional valves (Astral code US$ US$
filter 19133) 2.893lts/sec | 5 gap gt | 110246

¢ [nstallation labor

o Shed of 2,500 m?

¢ Total monthly energy
required, 24 hours*30
days*1343.28 kW/hour
(967,164.18 kW/hour)

¢ Operators

¢ Maintenance

¢ Windglider boat
Protected outboard 9.5
HP motor

Suction device

Suction pump 7.5 HP
Hoses, accessories 10 lts/sec | US$ 25,166 | US$ 2,242
Fuel
Flocculant
Operator
Maintenance

Suction
device

* Considering T=2 (minimal rate for swimming pool filtration) according to regulation
NCh 209
+ Does not consider the cost of the land for the 2,500 m? shed.

It is important to keep in mind that to obtain the desired final result of “color,
transparency and cleanness characteristics similar to swimming pools or tropical

seas at low cost’, it is essential to have a water containing structure that have the
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Traditional valves (Astral code 2,893 Its/sec US$ US$ filter 19133)
2,686,648 119, 246 Installation |abor Shed of 2,500 n2 Total nonthly
energy required, 24 hours*30 days*1 343.28 kWhour (967,164.18 kW hour)
Qperators Mai ntenance W ndgl i der boat Protected outboard 9.5 HP notor

Suction devi. cti,0 [ evi ge . SQrLi 10
sl seo PRUIEE gy SHEY (YR af dedfurts Haicaob BB R 1R kB
Consi der rguults=Zhéddlated ap@iicatibArof e physidosiesthical btdadssaB) watgotréathgerito
regulation NCh 209 + Does not consider the cost of the land for the 2,500
n2 shed. Would Bof behpessible nas wewd it prodiierithendesitas i@stlisn t he desired fi nal
result of "color, transparency and cl eanness characteristics simlar to
SWi nmi ng pools or tropical seas at lowcost”, it is essential to have a
wat er containing structure that have the 30 required elenents for water
treatment and features that allow obtaining the desired results. The

i sol ated application of the physicochem cal process for water treatnent
woul d not be possible nor would it produce the desired results.
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31 CLAIMS 1.- A process to inplenment and mai ntain water bodies |arger than
15,000 nB for recreational use, such as |lakes or artificial |agoons, with
excell ent color, transparency and cl eanness properties at |ow cost, wherein
sai d process conprises: a.- providing a structure with skimers able to
contain a | arge water body | arger than(:éﬁt O nB; b.- feeding the structure
of step (a) with inlet water having ir manganese |evels |ower than
1.5 ppmand turbidity lower than 5 NTU; c.- neasuring water pH, ideally it
should be within a range |ower than 7.8; d.- adding an oxidizing agent to

the wat ef .- @pratesdts impleenaitr avd wigingfin Siater balieswarder tnch5D000mM Mgy
mnimal ROP is controlled in water for a mninmal period of 4 hours and in

mexi mal W@@”@ usehoweh, as -lakasi Ry artificid clagaansg W@f@nteﬁcﬁ“em color,
concentrg Jghgf%aﬁ%eggg éqémé@ W; folly 4! \Wﬁéreuﬁ %5%“5} §§ c8|fng§sg@ys and

cleanlng ucture step (a eviCe to
renove preC|p|tated inpurities fronlthe bottom of said structure, together
wi th the additional floccul ants. and - eneratlng a di spl acenent of

surface a«amv'élaataaﬂw%rq Wﬂhﬁ tm@gr%aalesterqoaéaéna pEge W?thEté?Fb’ largaritgan

i nj ectiong % 'nﬁ‘d et water according to step (b), which generates said

di spl acerrent in'such a way to renove said surface water by neans of a system
for inpurities and surface oils renoval arranged in the structure of step

(a), which together with s replaces traditional filtering. 2.- A
process Po f?ﬁg%Sn@ﬁt StéH‘éﬁufﬁ‘alogt%téR (@atveth Heel wa ?ra%\é'ﬂgt'!‘%fh ald OENIRRCERdr

recr eat | el 14agr 501 8 GatL Al lowth 1| 8 PR Teed water in step (b)

can be sea water Spri wat er or vva 'er from other sources. 32
3.- A process to inplenent and mai ntain water bodies |arger than 15,000 nB

for recreational us or m 1, . wherein e where water
bH i 5| i nereasinng watg” BEL Il dthobi g b witinie shces Inverdhaa eficn s Sodk um
brom de and keep brom de concentrations higher than 0.6 ppm
d.- adding an oxidizing agent to the water contained in the structure of step (a), with
which a 600 mV minimal ROP is controlled in water for a minimal period of 4 hours

and in maximal cycles of 48 hours;

e.- adding a flocculating agent in concentrations within 0.02 and 1 ppm with maximal
frequencies of 6 days and cleaning the bottom of the structure of step (a) with a
suction device to remove precipitated impurities from the bottom of said structure,

together with the additional flocculants and;

f.- generating a displacement of surface water containing impurities and surface oils
by means of the injection of inlet water according to step (b), which generates said
displacement in such a way to remove said surface water by means of a system for
impurities and surface oils removal arranged in the structure of step (a), which

together with step (e) replaces traditional filtering.
2.- A process to implement and maintain water bodies larger than 15,000 m® for

recreational use according to claim 1, wherein said feed water in step (b) can be sea

water, well water, spring water or water from other sources.
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4.- A process to inplenment and maintain water bodies |arger than 15,000 nB
for recreational use according to claiml, wherein in step (d) the added
oxi dant agents can be ozone, sodium or potassium persulfate, chlorine
derivatives, hydrogen peroxide, brom ne derivatives or by

el ectrochlorination. 5.- A process to inplenent and mai ntain water RQodies

| arger tharf PHOCETS teimplementcanshmainigin waderabediesi laggarothanail 5000 mhdeei n

sai d oxi r . 0bt al mini nal f A i a
il 5aasRErbSe AREoRMEELS PRy Wteteft I e oo e wile? Y Hohe 7
i pl ementhaant 8nitiinitnaicess@yeto badilreniing galts tdueh d$ sodumtbrbatide rapalr kedp onal
use according to claim1, wherein additionally in step (d) al gaecides are
added suRRMyde goacentrationsdHarsT thas O®erYyuat s) and/ or copper conpounds,
keepi ng copper |evels between 1 ppb and 1.5 ppm depending on tenperature
and sunlight. 7.- A process to inplenment and mai ntain water bodies |arger
t han 15,4900 mBodess to eopleaténirand nsantait avatémbotiesclaagen thanwhd080nnt Her

al gaeci des are added in the range etween 0.3 and 1.5 ppm of copper for
Femmer at BRI HEAGhUSS ACRRIIT S0l BOMMSTR FLstePvid) e SOHer o GREAGants

i npl ene AL ai e ! ar n 000 r i onal
use accgéracﬂ’Jl % {&gb @F’aisrr% , %wﬁgﬁﬁ‘r‘{l“s ggsrue%)t@t ﬁ%@lﬁgcgu aérﬂv eggerﬁ@g@éﬁ

pr ef er abpgrozideabramine derivatiees bhhy electradhiednatiomoncent rati ons bet ween 0. 02

and 1 ppm in maximal periods of 6 days. 33 9.- A process to inplenent and
mai ntain water bodies |arger than 15,000 nB8 for recreational use according

to clainyl,p éaésntosﬁ‘ﬁﬁlemé?ﬁcﬁoamaiﬂﬁﬁPWaite? m&éqgrde’?.tﬁapcﬁ‘,%@%@tfbpn of
0.05 ppm preferably every 24 hours. 10.- A process to inplenent and
mai nt ai nresegationpbdisesadcardieg tohakaims5],000eren fsaid oxédard aagenslarasaddast to di ng

of 155 ceRfem A e i RLORE AT BNy SvEide Arymabpaabd of uonafis: qrerlm* ©

accumul ab4-pBupEyged dation sub-products (ageing). 11.- A structure to contain
a water body |arger than 15,000 nB, such as |akes or

6.- A process to implement and maintain water bodies larger than 15,000 m® for
recreational use according to claim 1, wherein additionally in step (d) algaecides are
added such as quaternary ammoniums (polyquats) and/or copper compounds,
keeping copper levels between 1 ppb and 1.5 ppm, depending on temperature and
sunlight.

7.- A process to implement and maintain water bodies larger than 15,000 m3 for
recreational use according to claim 6, wherein the algaecides are added in the range
between 0.3 and 1.5 ppm of copper for temperature ranges between 10°C and 30°C
respectively.

8.- A process to implement and maintain water bodies larger than 15,000 m® for
recreational use according to claim 1, wherein in step (e) the flocculant agent is
preferably a cationic polymer that is added in concentrations between 0.02 and 1

ppm, in maximal periods of 6 days.
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artificial |agoons, for recreational use with excellent color, transparency
and cl eanness properties at |ow cost, said structure being specially
designed to carry out a process as the process disclosed in clains 1 to 10,
wherein said structure conprises bottons and walls built with

| ow per nea teri uch as ay a nite,

non- por oUs Mf%q&/alsgato '@L@ﬁmgg AN MG é'“ryrwagefo?“ﬁ%t %rgﬁylthaEhf%p% 36*?near

| ow- densrbbbédﬁ@hﬁﬁ&é@'a@@@rdﬂﬁ% It @talmenswwrmlsm hd&cﬁﬂ&at it .&%dwedqhea’med
in which the de&h of th ructure is preferably 0.5 neters or higher; said

st r uct ureoncgntraéen ebeHSi pnMgpreferpblycenemy 24thasirs.enoval of inpurities and
surface oils by neans of skimmers, which interact wwth a fresh water
feeding pipe systemthat allow water renoval by displacenent of surface

vat er, st0.d Adp&igess @otinipleragaednd)maintia fwatet dodRissiargdr2thanA1500aciarfer t o
contain a water body |arger than 15,000 nB8 according to claim 11, wherein

opt i onalBgreatinpak use@cepiding tarasy phlhe: fiegringedaims, Whereit a\/\ﬁntmfr@d)é@t?hgs

R N e e T

non- pOFCtha agsumiulationadf dﬁtﬁat&irrm-pfoduw%a@év@)l i ght blue, white or yellow
color, thus allowing the water to have the appearance of tropical seas. 14.-
A structure to contain a water body l|larger than 15,000 n8 according to claim

11, t f
15 WEIELA SFUA W ToHiAn e bRATIARER (50 .00 B il BT S 0
cl ai m 1lartifigiaeriagooreri €brsrecreatioralaluse I\mm aemcettantl lmgarsytsamspdréMy 0234553

pi pes with injectors  which allow maintai n| wat er genei avoi di ng
st agnat i ¢18@ PreRarties| Apwigest, a%?;'ﬁl §HH?‘|U6% F‘gcgrﬂﬁﬁ'%(n‘ge '%e‘i %IOAC%’ Qeture

to Contaé;brg é\%ucture a{a 4iddiGedl- QQQ,TEB 13¢5 1 6!! BetnCoAMs cture

wher ei n as a water | ine dnd water 1nle anbers
t hr ough cmmprméesmbt&rms sanelmualda:bant with ievegetrhealsitityunatarals, 1stich #s slaqtamth
devi ce for gaag the bottons of a struct re able to cont qu 8Epwat er body

larger (REAHORI nith & BAN-ROTPYS, Batgiiala U B8 PMbigReH N2 olyvinyl
Lfg;:ﬂ :ée’dstér'éotléllslgwﬁa‘(f:‘” OIEQI s ! gglyeﬁmg\é?{e of "HGK RRENSIE Yp AYétnGleRBNIBES to be
cleaned; in which the depth of the structure is preferably 0.5 meters or higher; said
structure further comprising a system for the removal of impurities and surface oils
by means of skimmers, which interact with a fresh water feeding pipe system that
allow water removal by displacement of surface water, said displacement caused by

fresh water push.

12.- A structure to contain a water body larger than 15,000 m® according to claim 11,
wherein optionally, the structure of step (a) can be made of cement with coatings

such as painting, poliurethanes or fiberglass.
13.- A structure to contain a water body larger than 15,000 m® according to claim 11,
wherein said non-porous material of the structure may have light blue, white or

yellow color, thus allowing the water to have the appearance of tropical seas.

14 .- A structure to contain a water body larger than 15,000 m? according to claim 11,

wherein said structure has a preferable depth within 2 and 5 meters.
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operating by suctioning dirt through a punping system of said structure,
wherein said device conprises a structuring frane, a covering carcass with
coupling nmeans to be coupled to the punping system rolling neans for
conti nuous di spl acenent over the surface to be cleaned and cl eani ng neans
consisti,ng pf.a suction line and rush i ne ermpve the terial,to be
ol eaned 53R stRcBEs Shintait f oBP Y Baduiger trail fiod F™3eear e Bl br ng
car cass whigihi §£18 sthudt@id BRO R&S iaNrdiydling R95tehPRAB uEES pides Glithr inﬁ&t&rsane,
neans and the cleaning nmeans; "at its top section it has

the rollin
suppor t ivﬂgcgrpa&@\@s'nalatale@gpwat@g hamageneity iygavaiding sitagnatingdreres and jgllowi ng,
handl i thgggplliéﬁagi%%qch@ﬁ]igﬁg.' ce and a series of collars fromwhich a mantl e

and a | ater rane ap form ng a carcass body project downwards. 19.-
A suction device according to claim 18, wherein a suction tube is coupled to
said carcass cover collars, which is connected through its top section with

t he punp®ag styistusentasantait auaier badytrgenthaactd 880 1y asrordingdRicldjmthns of
the devi 20, = ' ' i.ng t i i
St rucr i iegeifsaid SRRl s RSP yBRECHC el th WA ihfet, HBRIRRAS thikgh, o,

an al i gndvicts aatarss ektractegaotfead the strecturd. or supporting the axles of the
rolling means, a perforated or slotted steel platen to support by neans of
bolts a continuous |ine of brushes having a plastic base and 35 synthetic

pol yet hyl-en st les; ki B\Qﬁé | lat ar

pul |i ngwfeﬁssgllrbgéé rc%? rcgﬁr‘g %Ieé%tnm%ﬁbeh e'ﬁ?c%));f)%gée{@ﬁt%'lneng?letrﬁe@ct)%/@ra g@?%rass
are att acdgdatgerithan 16000ar't suchlas l#kesuot anificideldgoenac dor déergationallusem 17,
wherein the rollin ns conprise high densit gﬁgl yuret hane raql |l er axles

ne
and aut M'Vh%’ﬁ%'ﬁ%gmﬁfla INsPAfPRG and gieanngss pre aalilew castorai A§Vics clai m

17, whersgi | I ; ' | ; i cal

Pc U SBer R oG JRPRTo ST b Tbifo sk s AL A pha fab

cover i ngleviecamsprides afstrabtufingfagrad, &\dOverhg sarsrass avitracogplingt metaheito bleot t om
hori zontal tubes that have suction

part, which are coupled in turn to.
bpeni ngSOHRISEHBi heiBITTRIAS SASIET nfAiNShmRANE 1oF RS SHSRIAEETER OURf BFs ¢ o
be suctd,pged g tekRBd At Abahing MEARs @bnsistingofS &9%Qlon line and a brush

line to remove the material to be cleaned.

18.- A suction device according to claim 17, wherein the covering carcass comprises
a laminar resin body that covers the structuring frame, the rolling means and the
cleaning means; at its top section it has supporting plates for coupling with pulling
tensors, handles for pulling, handling and lifting the device and a series of collars
from which a mantle and a lateral membrane flap forming a carcass body project

downwards.

19.- A suction device according to claim 18, wherein a suction tube is coupled to said
carcass cover collars, which is connected through its top section with the pumping

system and through its bottom section to the cleaning means of the device.

20.- A suction device according to claim 17, wherein the structuring frame comprises
a steel frame which has at its bottom section an aligned series of supporting plates
for supporting the axles of the rolling means, a perforated or slotted steel platen to

support by means of bolts a continuous line of brushes having a plastic base and
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23.- A suction device according to claim22, wherein the horizontal tubes
that have suction openings carry closing caps at their ends. 36

synthetic polyethylene bristles, or the like, whereas supporting plates for the pulling
tensors that emerge through the top section of the cover carcass are attached to its
top part.

21.- A suction device according to claim 17, wherein the rolling means comprise high
density polyurethane roller axles and auto-lubricated plastic wheels.

22.- A suction device according to claim 17, wherein the cleaning means comprise a
suction line formed by vertical PVC tubes, corresponding to suction tubes emerging
upwardly from the covering carcass, to which T-shaped PVC tubes are attached at
their bottom part, which are coupled in turn to horizontal tubes that have suction
openings in their bottom part through which the removed material enters to be

suctioned and taken out of the pond or swimming pool.

23.- A suction device according to claim 22, wherein the horizontal tubes that have

suction openings carry closing caps at their ends.

36





