PROCESS TO OBTAIN (IMPLEMENT AND MAINTAIN) WATER BODIES LARGER THAN 15,000 M3
FOR RECREATIONAL USE WITH COLOR, TRANSPARENCY AND CLEANNESS CHARACTERISTICS

SIMILAR TO SWIMMINEHE IS BT A RQRABAENEMS ANDURANT RN tWATrBFOEOIIEINVENTION
This invention discloses a process to obtai Iéise. to implement and majntain) large water bodies or
volumes for recreat R CEL SIOR LA oAHON 1 B A B COHar U Gy and
cleanness characteTiR#AdS SHAIRE NCSWANDIGYH EHaNIN B8 & QptizeR ACTER BIWCH S| MiLpsRicdlar for water
bodies larger than 15,000 i I clc'x_g?jg ! %%51% rticulate material
decanted from the water b%&ﬁﬁﬂ?ﬁ‘@gnm%n@t%ne pr‘g@és. urgt:r?éﬁrorrliore, t Eej,?srf)ﬁ:zsent invention
discloses a structure to contain large water bodies or volumes, which is specially designed to carry out
said process Fifdi@EahtdidN \FedtdSNtogether with the device to extract a decanted material from the
water, plus the arrangement of the large volume structure with its functional characteristics of water

surface displacemeniglipwrieplagiagdsaditonaichiéainBrainged. incamprRMiGRaA sV ERghpools that
would be very onerous are)dénefficient ins stfems havi?g Ia]rqde bodie?,1 or v Iﬂmes. BAC GR%UND OF
THE INVENTIEHN WatWhe% g %u%é’ﬁ{uerﬂ ersihtS Wa e'r,né?er Bie Stl’t(]:an%smg ConSih8igsOed oxygen as
a result of thexeellesdcnietabglicteansigrenbysyndhel aaitness exaracte detmarsthoiardis soWathimgygen
availability, whichLis ciptbhiologicat MyacRdaMaRT ARGy (e AR pIGEI3RinMateHg! In the

medium is very high, it can lead to a decrease in dissolved oxygen concentration. At low oxygen levels,

aquatic envirBhmBM BRGRRBED RI8 QY FOMPY iSEafadeyise Khetieact a PAHaRIB A SRS thuch slower

than aerobic pepseseesvEMRIGRYuRIRGE thanpnemstts ednpattsde) imm imwes effisigiie¥eand generates
various intermediate o%%a ic compounds %etra or&anic acids alcoholi. methan%%As a esrilt of the lower
|

rate of dissolBE SRS AES: BoriBiibaoR, LN SRt MaisteaRdie QLUMIMERiIBAIFRE.  if

dissolved oxypecidglyarsigned fastamyhaut isaidrpbeesplefishade;antatostans eodmpeyigenaith No strictly

aerobic Orgafﬂi%f@e(?ﬁ@t@&@ﬁ&ﬂﬁ%ﬁ%EQ,JH&&YI&%W N Waletn &S, YaRRIG cpRsaminants will
nd further Ish anaero

accumulate a esta Ic conditions, which generate malodorous substances (e.qg.

sulfides and \BileVaHIABs) RS HERti AN bxitz Y HHeRIAL CBHRRSIRICS oh AMAIBONIYREE smell,

anaerobic copgditiansrhant ARG HEPRIZIAG aHHIssHESHIRREBHEN3EY ANasHobitiBRatelimarmpathogenic
(for instance, teéjan%s, and t@ ulism). When the wdater ontains dissolve sulfatjs, re%uci%gnanaerobic
bacteria proo%% H §t()§’6’rlf‘ | 88@8}1'8@3. NS PeRSASTP PR (RS RY! f required for
life in a watenvbhuaiyes. called eutrophication. Eutrophication is defined as the process of nutrient
enrichment in a water body. It is a natural phenomenon in the ageing process of ponds and lakes
(eutrophic lakeg) KX HBE GBS RMY HR YRVRAMWRSR[ body, poor in nutrients required for life, is called
oligotrophic. The nutrient increase in the pond promotes a higher production of aquatic plants and
animals. Said organic matter increase generates in its turn an increase of the organic content of
sediments. Eutrophf¥888n W Genkraftese riBlss PritleRs RPSu PEYAEIEMS afNB B sUiSSOBedtosynthesis
implies the cigafiem dorgasiumattendrondicesaniamaiersand thasfaie marradegtas of large
amounts of oa%anic Subsaancqs \ghere there wle[)el.ﬁ/n% ittle amo nésbbqfor.e. IWhen aqu\er{Plants die, their
components qre ﬁgnsqgrrﬁse%ol\ﬁeoré)éwceﬂu ViR thad EXer gnchﬁger{odoe%cgn(?.xygef)uF’inga IrEﬁﬂmtosynthetic
action, CO2 Bl tunsorment, dhwsgarwducaigralriseie predivinicls varyiigin & satueaér 20. During
the night, the jBvRISe.reRCtRDRRRNS SYBEHMEMA RMASLANdIERSIALNG §eh 2 it whigh 4id tends to

drop. Photosynthetic activity has a significant effect on the pH level of the 'water body, because it affects
the reversiblERAEHBIEN ORIk thectinih pp @naerpiie pefieSmasses of algae deposited in the shore
die and rotten, thus producing anaerobic conditions, which present health dangers (e.g. formation of
Clostridium botulinuxnaarstictiiaanberobicspatigsinwaic thangasisny) . st 83e e fisipiuaiid, ragratic plant
ramifications getain roapicsolige that decemnose: which exrts A concentrated orygen demand.
Generally, nitrogen N and &osphon% I'5 are the limi ng factors I mictoorganism growﬁw,oly Is consumed
as phosphatenigtiediatenssfenisacoofiseatdsiteasshngitte Reitsd@tapleofermethmms, Aadioadpkome of them
assimilate N gNOBwdPYSIS B uidlAR-a SRR N @S NORuAR siENHISWMSR AR ABskeame more
bacteria able to use NO3- as oxygen source than as N source. According to the approximate
stoichiometry?8t BHofIXIRA®S 8N algae, N : P ratio is in the order of 7:1. According to the Liebig
minimum law, an N : P ratio much higher than 7 in a water body indicates that P is the limiting nutrient; on
the other hand, an N : P ratio value much lower than 7 implies an N limitation. Some authors suggest that
P and N concentrations higher than 0.015 and 0.3 mg/l, respectively, are enough to generate an
excessive growth of algae in lake waters. 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-, NO2-. 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



To mitigate these effects different techniques are used, such as aeration systems to increase oxygen
levels, algaecides and herbicides to control the excessive proliferation of algae and aquatic plants, the
use of biological filters to decrease nutrient contribution, fish and zooplancton to reduce algae, nutrient
capture by means hemicals, inoculation of bacteria tq,digest organic matter, colorants, to improve the
acathotic appearan SN R e T e Y S et emse e
amount of seinsieexyarnaimgheeiticty daraidcseotgasiing, édem miTipoEamiaateristidisandiduality of the
water of thesg pandsiarg MardiEerent i thargamt SWImENRRRCwiln Abe fiksigasanangraiagical

equilibrium between different species must be attained, while in the second case the objective is the
removal of ofgRiARIIFIS ARG GRELIARS UBIE) GERPHIR FRACHMNURY UOSIENSFRI G SEEdSmical
characteristicsnstaoRaird sumiacgcapieastially loxikeap Snpniirgppolngier transparent and apt for bathing,
filtration systems are used, mainly sand, diatomaceous earth and cartridge filtration systems. The entire
water must be filtergel.gyapy 410 4 Nonch, deReRAng R s une ol SUmming ARoly, <dpadditon,
organic matter omdan?s, Isinfectants, algaecides and eventually pH regulators and clarifiers'must be
used to keeplesatiraicrany s anidgrpliendrigaLaDase i spneadicto i8NS eedelanon, siicthming pools

are required i, kaRmINWME HeiniBERRbIRSIAL i SUIGENEAHaRS OFdRREMANSMASRSINX PRtesHiRl (ORP)
levels between 650 mV and 750 mV. The application of the swimming pool technology to large water

bodies to obtBIRHFEERNSRIFIRIBNE RIBYRSDIe 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 BieHevincr dlaseapplibatiama@xanyblawfi@s, 08Guins] oty ingamthttrebalyirsal
regulations o [ i =2.en. 209, y far. ication), 2,983
liters per secgé}I éﬁgurr}éc}?ﬂ rﬁg%%lﬁ bEWt@gé a% v{/%?clg g&%‘r%egsgpgmggg h%(g@vé\/égég rn\fL/%FllgrPﬁ e@@é{’é@(& E{;/ a potable
water plant foR @cerP@mibie SwiRiiRigRREHINREI2SOD S FEEKI%EPAeE SHvIRicRUBIPea8pdNnds to 1% of
the consideregleglymprbpiie pkigaton maneiealihis Dateit aRREEAIRLY, podrhd SAMfeidrue when
swimming pools chemicals are to be applied to these volumes, The water volume of the application
example of tHRAAVRA AN EoriR SHURALHIAEBBI% 0T A fU L IRSK SR ARR NG RO BN PrafaiEs drol of
disinfectants highetnprodgquioalsohnahspés pyamsansdfdhenzieassuzinenfaidhm et Pihbasbeen used for
many years Wi result : e Idizi r Qf t isinfe in.Qther words,
its real concﬁw‘%?%%ﬁ%n@é%eﬁfﬁ%ﬁ:ﬁéﬁ%% ?Cg%/%?%( %r@gt% rﬁﬁgs% Pgrﬁgﬁ[ﬂ o%géir%%géﬁ{cc%@&mraﬂon can
lead to error, (ECAERE iR RIS AR B@ Sl BT RRSH @ patRlimg@ASpH and the presence of contaminants,
even at high concentrations. In fact, studies have demonstrated that bacterial life in water is more
dependent on ROPHRaR&fhthesRNANBSAE RIS PIEHRGNA LRSI SbMIFGQEIRCISARS iR IsWIMmmIng
pools, normally a ROP. value between 650 mV and 750 mV i germanentlg maintained (public swimming
pool regulati iﬂqﬁé?fglrgpgﬁ"cgﬁﬁﬂ?é@'?e%u ALY P HF AI0HPF P FHRRENRS A BSHErHISIDH between
7,2 and 7,6. Weareisandyi pinsilaemvutitd algtoneaten bediesghedptaritze digh tinepliedopsisents &iree previously
exposed fact intaining | : [ e 0 sing filtration and disinfection
technologiesiﬁﬁn a?rﬁ%ﬁw@i@&s‘v@iFr%?ﬁ%%{%%%?s%%%}(gégéﬁaﬁqéIgﬁsﬂ%gger unviable. Therefore, there

are no large artificial ponds or dams with the aesthetic and sanitary characteristics of swimming pools or
tropical seas that h&EiethRRPIESVNEhEHhaE AN OO altd @3l £0MREReS. thusTREEEHMICAITRblem solved

with the presgnpvRARAtEntheA¢hISuRIBVERL heseclarRCiRgIst ead e Wadelidineirsdt low cost.
STATE OF THE ART Invention patents protecting treatment processes for large volumes of water
such as pond AT RSE RoUheRErONH feoal T RBEIOREE 4R G Aigtia P B Mo selovan
documents aackithiyihised i sigwitttatitectéatiroyidgy toH-bie b dtedvisieehodpetecaudaventieotpatent
applications IF4 QQ%@?Qa%ﬁgﬁ_l%ll protect artificial ponds connected to the sea that have as
objective the purification of sea water. The system allows the entrance of water to the pond, where it
follows a path specially designed tq remove contaminants or it is conducted to a purification facility to be
subsequently returned to the S8&LletirlyFthe J&parese inventiokRastnb2@lation with the type of pond
that is desired to protect in this application. The invention patent application FR2740493 protects a
pool or artificial lakergrigirietechasdes texinpdaitposremprnising aliexileiseanad censratfisThe
invention inclur%%s a draérg]iggr sg%tergn%n[d }]rgect ra}arouggntthﬁ b(?trrgec{ atrr]]at %II(Q?W th?odrirﬁ%{séono?f a liquid to
the draining spys e, e ana yz'e mvention doBs hBl Ve rération With the articial por'wdq or the process
that is to be protected. The invention patent application JP59222294 protects a purification process
for river and lake water to remove N, P, BUD (biologigal 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



subsequent cleaning with a suction device, designed for said function, together with the generation of a
displacement of surface water that contains impurities and surface oils by means of injecting inlet water

and evacuatingoséidiwatebthfruen §k§wm§r%(ﬁérrf@@a@ Patisouad dhierBs)aRATiseshinHBefirycture, and
disinfection has been achie\(gd by the aﬁi? [

ication of controlled oxjdation pulses. T H-le resent invention
s related to 4 FPcASH BN, RLGLES S BRTBIG TSR AP EFEERES USRI TS meant to be
understood as conpie mentatioxygad deaatehance), wherein a structure is provided (having elements
required for water treatment and features that produce the desired results) to contain the water, and

separation and floc%ﬁgp‘{]bg’m?ﬂmtg CR) RIRGe &((%giclgs dhat mékeﬁrﬁ{ﬁ;@’ Gloygyangl impure are

performed, in such a way that flocctlated material is suctioned by a suction device once flocculation has
taken place, BHEOMPAIET AN WD RIRGAIGUAISNGE BRRARNGS (4iHadBesiBRb PatapEReeliR structure of

the present iniafitResRidisHeICiHESIBANIBY RIS Saipbiapddinshovatemaddiflithe fesyadapjective.
DESCRIPTION OF THE FIGURES Brief escri@ jon of the figu es. Fi uq@_j sh?lws a side view of the

suction devic@.vﬁfﬁﬁpé ?%N@Si'{a Alfell Fne Qerudtire’5hE YulRbn devick! %@Lﬁ”%%@g%ws a front
view of the stoacteria aitileeteuctierNdzyvies. Giggen 3o stvewhanfrantNisouofehdstardiogetof tie suction

s, s Yot s iR ARl el

( ear vView evice. Figure 5a shows a top view of the
structure of tHelsgRYiciRGite tBgUrDIhBINGTET Ry \deWNof daSiRc it BVRerFidRre/61RFows a

schematic vigyuat thedgaaniRgesysienP dthd ersHeloR EfAeCo i B BtRey M Bapetpiled ggBematic view
of the suction SP/stem vﬁ]tgithe i‘l};tion device. F,liglﬁre' 8 shows a schematic view of the suction device.

Figure 9 shoW&UCSHEM LMD ePdEs & e PR QB Y aWEL - R1Heeh ALK ARGAb view of the
structure of tlverwaterasiody bigier pnasehDit/antdh3Figuladspsbibvesy e aiadenyater gesibilitg of the body

of water obtam]eg(ggstjf’\g%?gﬁm @\g@&g{h @%’Wg‘[&% Is a panoramic view of the boy of water obtained
e. 3 ie

by the present examp gures 13'1S 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 FREnTHE SoERS SV HaRNRetoriie BEIERISH RiRifife 3ads BNt aeRoPhéExample.

E;letailed dezﬁﬂmoadgémrf@?@w is inﬁiwr@rﬁqFchw%,ﬂ;g)fpjImpgmﬁm?maaﬁtérdﬁgmm@g@)cgonb(Z) of
the suction device, PV c(g%ge_ or sucti(g1 connection (8), bottom o ening 14) in PVC pipe (27) for bottom
, ARidgisall, SioR

suction, sanit%rl‘gpf'cﬁi% UEB13HEh eﬁ?f}],pé’ﬁfg%b fé&ema% idWH %@u t8Iate (19a) for

the axles of thﬁernﬂsegllscbmﬁrméersk)(/lﬂté, @d_nisthcdn‘aeﬁt_iﬁu'ngshm:w'rth.syhﬁmi@mmgsnad«mof _
polyethylene or e, ke, (20h e RIUGILMHIL PETHAUP SO ARG 2T thPYRLNER UR)ES(20) in a

continuous line.
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.



Figure 2 shows the moving direction (2); the frame (10) to which supporting plates (19a) are affixed to
support wheels and rollers axles (19b) for high density polyurethane rollers (11) that are intercalated with

wheels (12), which qge fineshid MRgeRleR P RAAGERY tBERPRTEY Rlatesdddalich bayshdiaadd 6) fastened

to the perforated platen (21) provided with t(tje?(f%truct re; and the suction line (27) can be observed in the

contral sone ST Redba ARG BUBY XS AR ARG SRS dh b ital (14

closed in boteerdsivtip@ldamativad ef oditiee samleanadtin ablEhts, the Indegofelsidagical Bhdiretdevice

structure Is SBS&Ba&Q‘ﬁG‘?ﬂi’&@%HR%%G p;ggge?(,’lrgj %3015 W‘?Q@éé‘&?g\%‘é‘,"H%ﬁ%ﬁ?éﬁﬁ!%ded to the
n wit rag or , a

frame (10), a resin cover reinforced v iberglass over a galvanized iron netw ateral plastic
membrane fl&Y (7§ai|6fC{EN)IGRIse 19 RYian @EhaRRNARY dighst 1@ el Yafieiampises (9) at
their bottom segliene ansl RYictisUsHPEaPIRR O HaHZ L alarhel & Hig-ePsneasings piaatd T pipes,
said suction pipe or line (27g having openings wherein the opening area will be proportional to the
installed suctiBf &55aQtydredgeg it 45LRANS DB HghAiSFBRFY 0 SRHY REhaBeoling direction
(2), a supportiegrptate t{irpfditthet@ulling 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) ' lj [ [ ling and
lifting the device, thtsﬁrée?r]\%%{:%y ’%&%%?ﬁ@ﬁ@ﬁﬁﬂ%ﬁ@%ﬁﬁgp %7)%%5 %ébgiﬂc{]v@sffg?gﬁ side view of
the device intRcEIRRP tHE AYETIRUNGIreealn (2) hAdMMsE eRFecabofer|@)ChigRibi Y ISRbNSW SRS view of the
dhevice indicgamr}m éz\éggéfzw@ét(% ?]uaﬁiaurmémw&ﬁé%mwéﬁéhﬁ@w tﬁ;@JgLﬁge.indi_catir(l%
the moving direction (2) and figure 10ws a top view of the device indicati e moving djrection (2).
Figure 6 hol UL A LGSO R Lo GER RIE e PSR AHLIH ey D) Aifrein there
is a pipe to dripsigpchemibal (2&pqaiticbeeyslf2@3 toe floatpeed. 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 @ piliing tuhular lab &% g@y&niﬁgq- teal connecting fad (3 astei R, mGyction device
(33), a connection hose g&?%rom _thle%oﬁat 31) to the dgéice 33), a cc?rilgnectic_)n p%_@@e 3%) of the
connection h8%e§BY) HRHEeE SN e BBI0RALL 48 RN [REsecEbidvR fitEHIRc sy SRMBovable
electric suctigmewhiré3ihadrtheuakes shereivaleerbeat Bhburs, ddpengifsavaa ippgistdinal section
of the suction device in whijch the partial configuration of the structural frame (10), the pulling rod (32) that
connects the%WE@Q@W 'ot shown in this figure) to the pulling boat, the set of symmetric suction pieces
(38) that connect the suction pipes (27) of the cart with the hose (34) connecting the device to the boat is
described. In this fijuradditorappganitheptigeoticlats!, Wissdkc{d2santpeeiietey B eveRigailg 8 shows a
lateral view ofthe.aulling 0ah GL)wite SyRiandRe3RLpacedinthshattem.e) thsuatpsbody (41) of

the lake, the gacem_ent of the roofed platform (30) for the boat operator, the connecting rods (32)
between the HEPRRA{BE) AMPAA LeRHNEYT HRIYAHRAetiHNEIBHoRMISHRIRLS ¢I8Yesh étHEBBNNecting

hose (34) withgmvpalingsMpg-iarheceRRIA(38dnce Mrfifiotie Yr apeaaiariemt obtiux sysi@mds ghrw), indicating
the connectign hos 32 the pulling r §32 , the set of coupling pieces (38) for symmetrical suction
from all fouri%‘(ﬁ egﬁ(ﬁ‘é' éfb&?%@d‘l%@%?ﬁ cting 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 folldwirrprlieatontbftiee ywintting qovbteobiseingyd tockeygke piger(3@d@mstdavhich
injectors are aaRABH:IMEPGHRtE(4BbAYA0GRE AlRIbRdlE RETHBSIRCLARE aIRY Rathiaater body (41)
contained by the structure; skimmers (42) for removal of floating contaminants such as water with oils;
water inlet lir@diBecRYRIBRY RS HIVErEOR!Ster 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 watemrohliagieddhibsiprasent wweatioaci pedticiudas thisdvashdpfiovatefileaeasponds to that
obtained by the present example. Figures 12 and 13 are panqramjc.vjews of the boy of water
ontained by e o B pue o B R Ne LR AR 2RI RENE SRR ey anc
cleanness obifnetnbyaheagrdstonsnobitioiean Swigumn Bholwy BSawitd Giewask thsasopl of water

obtained by the ARRSRIY QRREALINE L8RERIG SiSCIOSRB RPN requiriBLs S frdhs Gatfifipate from the
Guinness World Récords obtained for the body of water of the example. DESCRIPTION OF THE

INVENTION COMg$ReMveiti drecHiisisedums dtadedoyntaipripl!e i I taehian @ rifintAh) large
water bodies or volumes for recreational use with excellent color, high transparency and cleanness
characteristics similar to swimming pools or tropical seas at low cost, in particular for water bodies larger
than 15,000 m3, such as artificial ponds or dams for secreational 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



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 fromifh RAHAM ANSAIb StREE U So® et vtk 2he)addilianed Hlesserarteoalyd, of thd.- generating
a displacement ofﬁurf ce water containing impurities almd surface oils b Imeans of the injection of inlet
water accordRySSEIER YU MRithRR ABREALIQ GRS U HUR PRIURPR!RAUP 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 mentionidde¢hsarokeeningeisvpenfemmadingpohls ereynibalseaeryosketapplfidhidsthasteire is
O i iV aih 8 IR ARV IHE BURIRe 4 FEIRGE S afHiapahLorna

performed in conventional size structures. Isclosed structure or lake In step a?ﬁlt should be
maintained alfhfhA@ 1@ taeipisclonshaXBl e BPAISO days, preferably 60 days, to avoid the accumulation
of oxidation products (ageing). Each step of the process to implement and maintain large water
bodies is separatelyrgetadaddedpwidmibeamdarsiangdingrihatsvieraab\ypas ehamegarilbpargncompassed
within the scope of the present in iqn. In step (a), a structure or pond is provided ntain a large
water bocly Aot L PO R IR i BHE dISE Qs MR el P CaRiTes Roired to
obtain the desiesgwesthbtic axidizagitpgwesuifs biehaismjecalr, eranspatbacyvenrds;latnrness similar to
swimming pogls QrfopicalseaseAba CoRimidedertesafdbe SuctHsRiIavidedig fatriput steps (b)

to (f) of the invention will be noted by the reader when the structure specially designed for this invention is
specifically dEQBABRIGRTION GRRISAYRY, UHer IPRGIHTRANAeieran ehdariass e slareadinguater

pre-filtering apd HRAtIAEHreasnee eritindphihanttevaies thighizdneemardad iMoibe kkeaids the case
wherein the water contains incrusting micro-mallusks or turbidity leyels oyer 5 NTU vertheless, water
i REGRHAN B SRRSO

inlet should n%q\fﬁc Héoﬂﬁg%?r%é B5RaEsH R0 SRIFREID BSH SUIGHR nPintain the
aforementionexidamgesntemtthéonvords yéovwverhidigsivate miscprefgaaismb doassertmengrgoeds, of the
present inventign, dge leb*ﬂﬁ,\’/%@gr difiral BEstRD %5%%%%1‘3/‘@? Eﬁﬁ!&ﬁbﬂﬂyi?ﬁaﬂ%ﬁéﬁ“mefs would

be inefficient in case of receiving high levels of suspended particles, including both organic and inorganic

contaminantdPubli¢rsWistapng PeRl [RIGHRIIFeNHBMEIOBEH ROHBEISSERIUECANBr8IAhE¥hfYsuch as
SOdrium bromfbﬂ#mimmmem%r?iairpﬂ Bewud Iﬂ QQE;I%ﬁﬁifa,tﬁ?n&@ %Qﬁpﬁbﬁéiiﬁé’VM{h ra;]@ahi%ning (tjhat
in the case of sea water, in spite of haying pH yalues higher that 7.8, it naturally contains high bromide
levels, and th‘@?é%&oﬂ'?ssﬂ&é&gggﬂ%‘&%&ﬁﬁ@aemem 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 hqurs in maximgl'ﬂyelex&)ﬁ@&tyoemqsmfefaﬂl&y ke urs)iobauhanmg dgmwmQaWsu@vas: ozone,
sodium or PojassyPLIER fwGhiRY BRASUYRIGS: TuSiRBE G BraBRCHAES O by

electrochlorination. The amount of applied oxidant is controlled by permanent measurement of ROP
during the appfiestion W&@@H%Hﬁlﬁﬁﬂﬁ'ﬂﬂm}%ﬁ'@-minimm 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 otheidiestees thireoshl aidaftedaatidiby piaay eshbRiination and agsmetiyeuegonomical

because they ais, ploduced 0 sflu, Bt cguire high egubment investnpts. . The appied aount
epends on many tactors that vary daily, suc S, Tor InStance: temperature, Solar radration;

environmentdlighertdnaimabicnd &vesiimstesyvels of use, etc. In short, the necessary oxidant amount is
determined by ROP measurement. Notwithstanding the foregoing and without limiting the invention, it

can be stated that thedipualhicdperbBRRFIRIPRRIAR B QxifaniaRBlicRlioR rAgSRAIShgse indicated
in Table 1: Table 1: Oxidant Application OXIDANT USUAL CONCENTRATION * MIN-MAX RANGE

Ozone 0.05 ﬁBﬁ%@%r@C@'ﬁtﬁﬁ 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



Hydrogen peroxide 0.04 ppm 0.01 -0.46 ppm Sodium hypochlorite 0.16 ppm 0.04 - 1.50 ppm Persulfate
0.28 ppm 0.07 -3.30 ppm Bromines 0.22 ppm 0.05- 1.80 ppm " Total amount added to reach and

maintain the ik 6ORAM BEBHRIntshol shélvidrddy Whe taatainansyofitsertretiedys  Step (e)

includes adding a flocculating agent and cleaning the bottom of the structure of step (a) with a suction
device in ordgg'i %ve 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 dayssi@ie vgne\anylidadays. WRHL I1SGRepntbgétiat 0ath tipeotms airskimamers,

radiional f"t‘ﬁﬂﬂgs"éBﬁﬁﬁéf‘éd‘{ﬁetﬂé%é&’W Q%%'%B{&ﬁ%@'ﬂs-‘eegunf.ca%ﬂ%gsﬁs%gam?ﬁ@at can be

added in this'step (e), a cationic polymer is preferred, €.g. H 1Tm, which is a biodegradable cationic

polyelectroly @R AfloysoHen %Wtﬁfééfb‘g}’%ﬁcfé?n% IR MBS #h W@Uﬁlﬁeﬂ%@a@@‘(@ib’ accepted by

the National H@ﬁbhe’ﬂewlm\féhwr@ém|F\%ﬁ@§nﬁﬂﬂﬂ¢§@dﬁomét\éaeﬁ>l@ @ummp@@lﬁtﬁttg%@entratlons
100 times higher) in concentrations between Or%qag pm with maximal frequencies crf 6 days,

preferably 0.5 B E0EY SHHSH LN S fififo Eféi"e“&\“?ﬁ)? N 8&36‘89?%838119 cationic
polyelectrolywlmm:hjt;emkwmwmaalmdeﬁmditmmmtemmmﬁmbﬁiamm is used in aguariums in
concentrations 100 times higher) in concentrations between 0.04 and 2 ppm with maximal frequencies of

4 days, preferably Grfg F%Ri&%ﬁ?b;ﬁ‘elrﬁ%ﬁhcanoﬁﬁﬁﬁ?ﬁé‘ﬂﬁsﬂﬁ\%@&@ PRIGebIdg At gRIgaccides

such as quaternary ammoniums (e.g. polyquats) and/or copper compounds (e.g. CuSO4 5 H20 or
copper chelaf@SstReEpthy¥8pser! tgél\%@ncj?rﬂﬁﬁs&?ﬂj 2 I8, A8peHHINGVRpeRRure and

sunlight; 0.3 tﬁvbrﬁll@ﬁrrh@ﬁ@@@%ﬁﬂf@rntﬁmﬁﬁﬁﬁf%ﬁaﬂﬁﬁ%@%%wnmﬁg Pord 0G4 allowlthe important to
keep in mindé?ﬁ@ t the o t|ve of tré%suctlon device is not onlxg&zﬁéeam of the bottom in the described

process, as | '8&58 \)gglﬂj}ﬂ .8&%%?%5&{? AT %%Ig {%3 I§’uc B8R deY créa\yeeplaces
completely threlabalitioiialtfitienitiic sy stend of Svemmaegpihelsitagdtberotétiede use of flocculants.
Furthermore, the fact that the process contemplates the displacement and removal of superficial water

with impurities towafﬁéhﬁv%tﬁ%w%ﬁéﬂ’isam%ﬂeﬂﬁ%@}%ﬁé@ hdles YRR ARMASorocedd) Other

words, the suctlon device not o éﬁ/?(;emoves material naturally deposned on the bottom (leaves, branches,

earth, etc.) biRTIVSTAMdakGsWaIRISA FmRYENNR: SeRIRIRIaterhYHEsRicie AN 8% BREwimming
pools and thainpiR s @vepiag tho \ﬁamﬁﬁaﬂglﬁgg padtifirs) il asersucHmnadIbY Hee)apriees this

invention, thuﬁv%% %enaglrégvghaga[r?iwg \}:/)Eci)ln Ov‘?/'é er, E)W?boargeeésoﬁfwma?gnBmemg 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



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 theg easassnPCIBENMYERNA suctibs HEVRE2HENETBENHPBEE, fitheabiy, esidiRpPiRgesS to
implement and maintain large bodieﬁfpgf water Iarﬁer that 15,000 r{h\’f?accordin to the ﬁresent invention, it
e

is necessary {6 pASNGERIOG Qb ar A RAFRIPERLRH LGS AR RGNS, MPUleSs@#8iure or pond
according to thefaceseid imyentans noflidesthajtories avadenalisibenaovithinows pier medsdsilityrovgterials such

as clay and b%’i?rﬂ%f’s %&ﬁ?%gebé’lcﬁs %%’%1/'88F%%g@ﬂ@eaLﬁ@h%s%ﬂlﬁ’é?l}/r\%i,nx}]& %ﬁiﬂ%éﬁkﬂi’l?%é‘”e’ lineal

low density polyethylene or high density pol capable of being cleaned, with a depth of at least
0,5 meters, abepsr@ghieyedyinepipRpeaiis o f@RIpaH Q¥idsiionPWEesns of skimmers, a feeding pipe
system that allows water replacement by entrance of fresh water, a feed water intake system, which can

be marine water, wethwpteschRiMEEMAIRIO MR TR HHRIS8aBrestil IHigLarRpivaidaewater the
intake system ian be MEU h headers or wells positioned at dgg%of maore than 6 metersl The
5 b

relevance of Hie BtFactife® 'Qotlk'/% {ﬁgn[eoéﬁﬁ'i@gl P%HPSF?P};B Wg%ﬂ@éegg%?%%nfﬁté%%nt invention
is detai_led asafodl onainte naite) ,stwbeteie mtﬁtd@&l_me Skinproedetb @mmge eﬂarfmmsoﬂeqalﬁrdq)doticles, since
otherwise th%ﬁa"[‘&? AR t&'u%%t%ﬁé!;‘;%%&" a&@sﬁr@ﬁ%ﬁh‘l‘@? %"#Bﬁéiﬂ‘iﬁﬁ%!;\[&??tme_”_t
steps, since these do not remove floating greases or solids. In this way, the final objective of obtaining
"color, transptene§ranetion e esidplicr (S sRTNGCI FRRRTARTY Po Ry e el B at low cost”

would not be fiffélled midposidhassurkiBrngesforhR arasesr Rfameyg mentrteuResiciahatgidoward the
skimmers caused by frg}ih water ean together \ﬁ/ith the_floccula%uction device sistem reTIaces the

traditional filtSHAEPEySt&M BEUAAMAY'oSECe Tlogqlalnn diaretAGa: Mave Ash WhBRIEERRg pipes that
allow causingthersoréaed \watargnasiemert theuelaoen atets floatiingnips p witits astclotle ¢hodule the
skimmers. T 1pe ribute. al e er.necessar r h rat the. ribed rates,
since otherw?é?ﬁe8 %?(%g)a?{ﬁl)%@é S‘sggﬁ%%&g&%mﬁg@ Whrlﬁgg rgﬁazgretgﬁeﬁé%ﬁal \t)?éqag?m@n@ ?Hg?ﬁéent and
deter water géegitedrfRlieghiN®ng 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
contaminatio isi jop treatments inefficient, thus deterring water quality and not
fulfilling the f@n%%t%%r%tﬁ%%iﬁ g‘%ég!ﬁ%% "color, transparency and cleanness characteristics similar
to swimming pools or tropical seas at low cost". The plastic liner must have special non-porous
characteristidstiéh gesenpting pobie tibigresay be irrelevant, but in large volume water bodies cleaning would
be unfeasible with adherent linings and a dark layer would form that do not allow obtaining the desired
result, namely;cRLoN, SFRYIRPAISHEN RV BRNERSHRRRNABEETIStiCs similar to swimming pools or tropical
seas at low cost". The bottoms and walls must be built with low-permeability materials such as clay
and bentonite, lined with a non-porous material such as polyvinyl chloride membrane, etc. This is the
economic wab 8 Ech SO AreE YEPh e A & L2 ek BRA Bl ding techniques for swimming
pools or ponds would be used, the objective of "low cost" would not be obtained. Water intake must
be done in sutpuieniy et avivahhviens-oh diki sksicsine @ftbsidestislocdevigaecycle pipes, said
micro-mollusks adhere to surfaces generating a dark color that prevents obtaining the objective of "color,
transparencygaad cleaansRs shrsarirEhtigs i aidicla-awimmpisadReRlaQideopical seas at 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, inEIG5 A ERANS AR HEW Of HGSUSIRBIRRY Sructures or ponds must have water
intakes that allow using low cost water since, in contrast to swimming pools that recycle water through
their filters, irFibisedbestiveve/atiafifrice thevskinttnenscdod deeiseiction 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 bgF @9@9@9@%7@% m&w&tﬁ{etgﬁghgnﬂag\ﬁgéqr 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 colors. For instance, if the plastic
would be black (usual in ponds), the desired color would not be obtained even if the water had high
guality and transparency. 2) a depth over 0.5 meters, preferably between 2 and 5 meters; Depth is
important to achieve the desired color "similar to tropical seas"”, since if it is too shallow the water does not
reach turquoise shades of color and resembles a light-colored water body. Moreover, due to the high
water transparency of these ponds, if depth is too low UV light penetration deters the liner rapidly, thus
not obtaining the desired low cost. 3) a recycling system by means of pipes with injectors that allow



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 gepairiea steRsansisinavdthe dsnlacrme Mot stiiraayrier containing impurities and oils
by means of a current generated by fresh water injection through the pipe systems of said structure, thus
removing sai .impu%ie%and oils throwgt} lfhaid skimmers. In the following, the suction device of the
present inve t8H T HERAPREA IR MBI O NSrRLURR TG S vice 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 réfigforeédshitvsibsaiasstiowiew dfthdlelsanirgssysieveryithitheralictiemthesice.flap, a steel
frame, high density polyurethane rollers, auto-lubricated plastic wheels, an opening in a PVC pipe to
suction the bﬁgm 2 isdineemerisieadiastichanes: tresagsiihss¥hetsR iatlesanda steel
platen with perforations or slots to fasten the brushes in a continuous line, supporting plates for the axles
of the wheel<I5M§¢he rollers, and a suction PVC line with openings (see description of figures for more
details). The suction device operates by suctioning dirt through connecting hoses by means of a
pumping systeigyresddshewica befregnatitadehy ol systertitmadevaiades a propelling device to move the
suction device, such as a boat, for instance, a draining chamber, plastic buoys for aiding a hose to float, a
platform for t%%@%&'ﬁ@s@%ﬁ@n@& Side s %egﬂg&wecg%g%toﬁ gegs propelling device, a
pulling tubular fabeled galvanized-steel connecting rod astern, a connection hose between the boat and
the cart, a connection piece between the connecting hose and the suction hose that connects the pump
placed at theHE&UHE QI ntafBPc oY tRE Broplisd e \iEd st thatslichotydelitecRIFaRY be formed
by a remote meehasical traction system arranged out of the structure or any other propelling device
useful to move the suction device. The suction device is mainly formed by a structuring frame, a
covering carcass with. coupling means to be coupled to the pumpi stem, ralling means for continuous
displacemen?c')(%/uerre thTe1 s%}iga\{\clzse {Eeoéj 'YELNE Ear\{('? g@&’niﬂg trtﬁ%ﬁgsd%%ﬁzi\évﬁr% oéf’l%asﬁlliG([‘:Télony Iirt%eand a brush
line to removeregsemiteeixtiao.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 rollingigfid$4SLier PLMIEnEAMR SRR BRGNS IHANRINE,GREBRSSEHPRRAIates 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 tHENEASL B AT A A MR TN AL AR b BT TN S W
reinforcements for supporting and sealing said suction tubes; whereas from said carcass collar a resin
mantle and aAaferal Mestoras eafl aptelivge oidw fofntht ebodycad sviridy . obisonisl tby sketiprebers handles for
pulling, hand‘w%m_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 perforated or slotted
steel platen i§gBG L &fﬁ@h@@rﬁfic&}ﬁﬁﬁ%W%Q&H?SFBWg@d%%‘fW%L&bFﬂ@e& e8I ing a plastic
base and synihaiigepolyeidwenadistles, or the like, which help in the task of removing the material to be
suctioned. To the rear section, the abovementioned supporting plates of the pulling tensors are joined.
The Cleaningﬂ%?é}fé% (c:jom(plri %agﬂﬁté n Lipeesformed by vertical PVC tubes, corresponding to suction
tubes emerging upwargrc’y M e Cov INg 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 rEitioiged Ai@sidheiedeyio becsnpaoaeE ana \iakedegtion tZe pbie suctiars important
to keep in migdithat HecoRipeting QltABrSUSHAREBNGE)(MstHon Ghisd eLanly B\aclsapingrof the bottom

in the described process, as is the case of vacuum devices of swimming pools, but that said suction
device replad@s g&?ﬁf&té%ﬂ?@*trﬁ%ﬁﬁ@%lTilt@'ﬁﬁg(g}st%tﬁ?bff@mﬁ]mé @Hﬁlﬂﬁwpmﬁiﬁsﬁﬁ% use of
flocculants anhetssKimmeugysten. platef{ adldheoahbyeammstioneckeleneeisaate ity gseny, water
impurities acgymylaie and t%ﬁ%ﬁre‘évatﬁh WA RS0 GIR' 8 f&“‘é%%thee &F‘ﬁ?eﬁ‘.ﬁig‘i%}ﬁf”: €.
obtaining water hodies with "co or, transparency ana cleanness charcterislics simifar to swi ming pools
or tropical seaisehplatercosth wedriaionseoostainédl AP FasEATIO RrESHAMEOE N a Tengangusut the
process of thg,mvention to implement and maintain water bodies larger than 15,000 m3 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 Bkilometer, an area of 80,000 m2 and a volume of
250,000 m3 (332059.91"S; 713910.10W). The bottom was built using clay and bentonite, and it was lined
with lineal low density polyethylene (LLDPE) and high density polyethylene (HDPE) plastic with white and
yellow color. The walls were built in cement and clay and lined with LLDPE and HDPE membranes.
Minimal and maximal depths were 1.2 and 3.5 meters, being 2.8 meters the average depth.



A pipe system of 100 to 250 mm diameter was installed all around the lagoon borders to facilitate
recycling. The system has homogeneously distributed injectors every 10 meters around the entire lagoon

that are placed in theapdans et heoRTRgUrHEABH @%iﬁFﬂth‘d@@r(MQ%ﬂeﬁkwm for the
removal of impurities and supeﬁtici | oils bals imqg% Werﬁi inﬁtalled. Wﬂgﬁ in ake§%rthis structure
was achioved M GO AL Ao G ReAUPRRLH BHSS oRtd oRTER: BXeS (RSP hiah isIe NS 2 turbidity
of 1.4 NTU. THuywatbahadaleld (f 1) 93aa—denmterablatechiwecomeahirgt@nswickB pprinatdiponsequently

o 2citon SHPTE SH St WA S T EPUIASOIN ) St e o0

at sea shore. The intake was performed at t incrusting e presence of

micro-mollusRéieedednibse T 485k Higoarshvythyike cting Ui venshihe rugHantif $h &RpiPmg walls and
lagoon structypeaniathan Persiblaway 8rvaifl tRerurtineemigionEplibipks ipire uasolwvateere-filtering.
ROP value was maintained over 600 millivolts (mV) during 4 hours in 24-hour cycles. This was achieved
by applying dXciARRUIRL AU PHYBAR FVWILER bet %,'Ba‘é@sﬁmsplﬁ’llghIé?é‘,peﬁ@%%aglorination or
sodium hypodidasitemeAtdteitd(dr were tested with good results. In an average September day with
an air temperature between 10 and 16C and a water temperature of 17C, 0.11 ppm of sodium

hypochlorite pmd“‘%ﬁ%igé(rgéegé’ %ﬁ'&'%”tﬂ‘é"d&a\’/‘{%esﬁﬂl?ﬂﬁg’ﬁ‘@ﬁ% a\ﬁr%#@iﬁiﬁr%t%{?g?tﬁ%%aﬁh{%op over 600

mV for more than 4 rs. This system Is advantageous when working with sa cause the

electrolytic pld¢e thenshsenecehiorite inWbaowansern Mahdrsrtae Jiameo Hded teaidcadslitional
chfmical)s reimbgzgét@h{%hf&f/?%@tw fglr Q%/wammi PiPeS HeatBe Qﬁunﬁi%?ﬂé}@ilc@ﬂaﬁigrer ROFf’
values (between an ermanently, but this is not economically viable in large volumes o
water and in (RRSTRUEHRICITR R BRISA Chion SHERLS (12) kbR HESP BYer BUFM AU hours in
24-hour cyclesarstarnyotlighijie s €2) et st éivelgtbovih sefctivor oahgae @wCnsootiorgaipsns iimkan@s water
bodies, thus ing low- [natiQn iti t for.swimming.: ria,Escherichia coil,
2 bacteral Pl s L S 0 soh D hGi Si LSl BE S5 T 00 e
consequentlyoRRNNGroWYhesaitn Eifs MMBRING Mgerdiihfbetapiopettienal toTHhe wastallsgd§usiome of this
example equggﬁ)ggﬁ})(olume of 6,000 familiar 8- meters-long swimming pools and is constructed in such a
way that it does not receive visible contamination from the surroundings (leaves, soil, watercourses), and
consequently contamination received from the environment is yery low.in relative terms when compared
With & swimming podB BRI B2 AN LN A S T s R SREHR o
power (for ex@npesuyppoitinmeratan @ Yeforilthe pnoliey) teh &6t ) 00rersasTieosinhb e tageoa) PVC Additionally,
the flocculati C ' i ' , t \V I erficial
impuriios by e T s A L S R e the use
of oxidants. fibea|gakidecingidprmad adHeleerdnste spinigranmaoeiadé)cispdeldasianifgeanster of around
0.3 ppm, andsdigiRpRIcAlivdNAHERAGRRALSIBY RABRAIFRIIStarReA Sy iR Pt alfatehin closed
sacs, which is aEPhed in the cheﬁrégbers through whic rec¥clin%§yst m water p%fﬁ]seqsl], in.such a way that
the salts dissEIv8 SOUR QRIS e Bs R BRs R & i ﬁﬁbm% hiSThr e iric current is
applied to sattieeleetioelesdicatingpher nonsray elirelease @ntnthéhmedivior inaveo(@jollégunaicMeasured
copper levels_ yari 0 - y ppm at 30 CC (2 ppm are
acceptable ins}éggégbdﬁaqgv%ﬁ%%eoe gkr)(]li]ee}eig% ‘ﬁmﬁa%@égﬁeﬁ: %%%ﬁﬁ%%&%%@lymer was added. The flocculant
used was HICAT1 TM in daily applications of 0.04 ppm through the recycling system. With the aid of
the suction cart or ddgi#8, fe H1aukc dfie HEWoR! dheheaui§BoreiLIEadEatithBaud/iipt
decantation. diecHeyi¢e) naAsafRNFE BHOSBYREOR EhRNIBRr BitikS ERWVIBNINSHRIAHMG RFRCIPIGIIRY Impurities
together with the ﬁg&/ er, which allows the bottom of the lagoon (membrane) to be seen. The device that
cleaned the (14§t é brane was pulled by a boat and did not leave any residual layer, because it was a
fine cleaning and not a dredging. This cleaning and suction method was permanent and the bottom of the
lagoon was cleanedrgailg, th Supksathegligratitine Systtion \systdmne sastes veecerplarstbratieesector every
four days. ,The WEier s MRIIATRA NMOKREEDPYMEADS.AlR0ks g Sysiam,hgs gperated 8

hours per day in low-wind seasons, thus kee&gg water homaogeneity. Injectors distribufed around the

structure thro®F thealirger (pse @%onpiaiferameB0Arer de piasEMavedid & ERSH ORREI @ JBSmentioned
that the watepgangaingerputheysiide aiarRism shAvE R0 ritRNEash Gifielbaton e @B firp«rkihe wind and
it should be possible 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 betwe@n 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

e



PARAMETERS MEASURED VALUE IN THE LAGOON NCh 1333 pH 7.96 6.5 to 8.3 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. ;3@ HagityutsaiaimabeBa rpakednixdauabizptisnpéapechbdiged plaaaptia of degbnmeters
Visible floatiné; solids and unnatural foams Absent Absent Floating gils an Igre%ses, mg/l, maximal *
evice (33), a connection hose (325 from the boat™(31) to the device (33), a
connection piece (35) of the connection hose (34) with the suction hose (36), and a
suction hose (36) that connects the movable electric suction pump (37) at the lake’s

shore with the boat (31).

Figure 7 shows a longitudinal section of the suction device in which the partial
configuration of the structural frame (10), the pulling rod (32) that connects the
device (33) (not shown in this figure) to the pulling boat, the set of symmetric suction
pieces (38) that connect the suction pipes (27) of the cart with the hose (34)
connecting the device to the boat is described. In this figure also appear the

projections of wheels (12) and rollers (11).

Figure 8 shows a lateral view of the pulling boat (31), the suction device (33)
placed in the bottom of the water body (41) of the lake, the placement of the roofed
platform (30) for the boat operator, the connecting rods (32) between the device (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 inlet 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.
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<5 5 Emulsified oils and greases, mg/l, maximal * <5 10 Color, Pc-Co Scale unit, maximal * 10 100
Absent Absence of artificial colors Turbidity, Silica units, maximal * 0.55 50 Fecal coliforms / 100 ml,

maximal * <2.0 1,0@fgriastanens thateaystbtemivanon) smab ootpstewisesbihranby @éfficial Chilean

regulations were used (Chile was the countg/ of the a t|igllica;t]ion examPIe),
present example; these photographs sho e characteristics ‘of color, transparency

and cleanness obtained by the present invention.

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

invention in the example disclosed below.

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

body of water of the example.

DESCRIPTION OF THE INVENTION

This invention comprises a process to obtain (i.e., to implement and maintain)
large water bodies or volumes for recreational use with excellent color, high
transparency 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:
a.- providing a structure with skimmers able to contain a large water body

larger than 15,000 m®.
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Chilean rule NCh 1333 Table 3: Comparison of the water treated with the process of the invention and
the regulation for swimming pools (NCh 209 *) PARAMETERS MEASURED VALUE IN THE LAGOON

NCh 209 pH 7.96 72 - Redmigetrrsiduataitoripe é‘t@p5'(é)5\Kﬂﬁmh@99}?§ﬁe(a|gé\ﬂﬁ@e®rﬁn%(ﬂ1@-38 15

maximal Bromine d|S|nf cta )I mg/l + 1 -3 Foam, %r(?as% d suspended ﬁarticles
manganese eve S rthan 1.5 ppm and turbidity lower than'5 NTU.

c.- measuring water pH, ideally it should be within a range lower than 7.8;

d.- adding an oxidizing agent to the water contained in the structure of step
(@), 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

(@).

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 large 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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Absent Absent Colonies of aerobic bacteria / ml 2 s200 Fecal coliforms Absent Absent Total coliforms
colonies / 100 ml s 2 s20 Algae, larvae or other living organisms Absent Absent Clarity 35 meters 1.4

meters " Offigial&ldegiovrR@datongyeia waas(@)ite wasthreauzhyidH hin aenlisalipsexample),
Chilean rule Ir\le%\ ezroevhen the structure specially designed for this invention is specifically

described.

In step (b), and only in the case where it should be required, a water pre-
filtering and treatment can be carried out on the water that is incorporated into the
lake, in the case wherein the water contains incrusting micro-mollusks or turbidity
levels over 5 NTU. Nevertheless, water inlet should not include micro-mollusks and
metals such as iron or magnesium in order to maintain the aforementioned ranges.
In other words, low turbidity water is preferable because the process of the present
invention does not have a traditional filtration process and the suction device and
skimmers would be inefficient in case of receiving high levels of suspended particles,

including both organic and inorganic contaminants.

If in step (c) the pH is higher than 7.8, it is necessary to add bromine salts
such as sodium bromide, always keeping minimal bromide concentrations of 0.6
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 persulfate, 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,

13



+ 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 *) PARAMETERS UNIT ASSAY

METHOD MEAGIJRIFDEALKE INsHaf, LG REBESANCIELdARE AMdudOR Ridtdhin88 By Fb<8.5

Turbidity NTU () Q2o

Notwithstanding the foregoing and without limiting the invention, it can be stated
that the usually used concentrations and the oxidant application ranges are those

indicated in Table 1:

Table 1: Oxidant Application

OXIDANT USUAL CONCENTRATION * MIN-MAX RANGE
Ozone 0.05 ppm 0.01 —0.58 ppm
Hydrogen peroxide 0.04 ppm 0.01 - 0.46 ppm
Sodium hypochlorite 0.16 ppm 0.04 — 1.50 ppm
Persulfate 0.28 ppm 0.07 — 3.30 ppm
Bromines 0.22 ppm 0.05-1.80 ppm

* 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

Aquarium Products in the United States (it is used in aquariums in concentrations
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True color at pH = 7.71 Pt-Co (I) 10 20 Smell (I) Odorless Odorless Taste (I) + Tasteless Ammonia mqg/I
NH3 (1) 0.12 1.5 Total arsenic

100 times higher) in concentrations between 0.04 and 2 ppm with maximal

frequencies of 4 days, preferably 0.16 ppm every 24 hours.

Additionally, this step can include adding algaecides such as quaternary
ammoniums (e.g. polyquats) and/or copper compounds (e.g. CuSO, - 5 HO or
copper chelates), keeping copper levels between 1 ppb and 1.5 ppm, depending on
temperature and sunlight; 0.3 to 1.5 ppm of copper for temperature ranges between
10<C and 30<C.

It is important to keep in mind that the objective of the suction device is not
only the cleaning of the bottom in the described process, as is the case of vacuum
devices of traditional pools, but that said suction device replaces completely the
traditional filtering system of swimming pools together with the use of flocculants.
Furthermore, the fact that the process contemplates the displacement and removal
of superficial water with impurities toward the structure slots complements the action

of the suction device.

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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mg/l As (I) <0.005 0.01(I) Cadmium mqg/I Cd (I) <0.002 0.01 Zinc mg/l Zn (I) <0.05 3.0 Total cyanide mq/I
CN (1) <0.05 0.05 Chlorides mg/1 CI (1)

non-porous material, such as a polyvinyl chloride membrane, lineal low density
polyethylene or high density polyethylene capable of being cleaned, with a depth of
at least 0,5 meters, a system for removing impurities and superficial oils by means of
skimmers, a feeding pipe system that allows water replacement by entrance of fresh
water, a feed water intake system, which can be marine water, well water, spring
water or water from other sources; in the case of marine water the intake system can

be through headers or wells positioned at a depth of more than 6 meters.{

The relevance of the structure to solve the technical problem proposed in the

process of the present invention is detailed as follows:

The structure must have skimmers to remove surface oils and patrticles, since
otherwise they accumulate and deter water quality, even after performing all the
chemical treatment steps, since these do not remove floating greases or solids. In
this way, the final objective of obtaining “color, transparency and cleanness
characteristics similar to swimming pools or tropical seas at low cost” would not be
fulfilled 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 obtaining “color,
transparency and cleanness characteristics similar to swimming pools or tropical

seas at low cost”.

16



18,914 400 (2) Copper mg/l Cu (1) 0.38 2.0 Phenolic compounds mg/I (I) <2 2 Total chromium mg/I Cr+6
(111) <0.05 0.05 Fluorine mg/l F (1) <0.10 1.5

The plastic liner must have special non-porous characteristics. In swimming
pools this may be irrelevant, but in large volume water bodies cleaning would be
unfeasible with adherent linings and a dark layer would form that do not allow
obtaining the desired result, namely “color, transparency and cleanness

characteristics similar to swimming pools or tropical seas at low cost”.

The bottoms and walls must be built with low-permeability materials such as
clay and bentonite, lined with a non-porous material such as polyvinyl chloride
membrane, etc. This is the economic way of constructing these large water bodies,
since if known building techniques for swimming pools or ponds would be used, the

objective of “low cost” would not be obtained.

Water intake must be done in such a way as to avoid micro-mollusks, since
besides blocking recycle pipes, said micro-mollusks adhere to surfaces generating a
dark color that prevents obtaining the objective of “color, transparency and

cleanness characteristics similar to swimming pools or tropical seas at 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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Iron mg/I Fe f0 0.08 0.3 Magnesium mg/l Mg fO 1.030+ 125 Manganese mg/l Mn fp <0.01 0.10 Mercury
mg/l Hg f0 0.001 0.001

colors. For instance, if the plastic would be black (usual in ponds), the desired color

would not be obtained even if the water had high quality and transparency.

2) a depth over 0.5 meters, preferably between 2 and 5 meters; Depth is
important to achieve the desired color “similar to tropical seas”, since if it is too
shallow the water does not reach turquoise shades of color and resembles a light-
colored water body. Moreover, due to the high water transparency of these ponds, if
depth is too low UV light penetration deters the liner rapidly, thus not obtaining the

desired low cost.

3) a recycling system by means of pipes with injectors that allow maintaining
water homogeneity and avoiding stagnating zones. This system can be avoided in

windy zones.

4) the structure must be constructed in such a way that it avoids dragging

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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Nitrates mg/l NO3 f0 4.54 50 Nitrites mg/l NO2 f0 0.04 3 Lead mg/I Pb fp <0.02 0.05 Total dissolved
solids at 105°C mg/I f0 34.310+ 1,500 Selenium

the axles of the wheels and the rollers, and a suction PVC line with openings (see

description of figures for more details).

The suction device operates by suctioning dirt through connecting hoses by
means of a pumping system, said device being pulled by a system that includes a
propelling device to move the suction device, such as a boat, for instance, a draining
chamber, 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 propelling device, a pulling tubular
labeled galvanized-steel connecting rod astern, a connection hose between the boat
and the cart, a connection piece between the connecting hose and the suction hose
that connects the pump placed at the structure edge. In any case, the propelling
device of the suction device can also be formed by a remote mechanical traction
system arranged out of the structure or any other propelling device useful to move

the suction device.

The suction device is mainly formed by a structuring frame, a covering
carcass with coupling means to be coupled to the pumping system, 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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mg/l Se f0 0.001 0.01 Sulfates mg/l SO4 f0 2,494+ 500(2) Free residual chlorine in laboratory mg/I (l11)
<0.05 0.2-2.0 Nitrate+Nitrite Ratio fO <1 1 Organic substances Tetrachloroethene

perforated or slotted steel platen is likewise attached to support by means of bolts a
continuous line of brushes having a plastic base and synthetic polyethylene bristles,
or the like, which help in the task of removing the material to be suctioned. To the

rear section, the abovementioned supporting plates of the pulling tensors are joined.

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.

It is important to keep in mind that the objective of the suction device (suction
cart) is not only the cleaning of the bottom in the described process, as is the case of
vacuum devices of swimming pools, but that said suction device replaces completely
the traditional filtering system of swimming pools together with the use of flocculants

and the skimmer system.

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; 71739°'10.10"W). The bottom was built using clay and bentonite, and
it was lined with lineal low density polyethylene (LLDPE) and high density
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pg/l (*) n.d. 40 Benzene 141 fl n.d. 10 Toluene 141 fl 0.01 700 Xylenes pg/l (*) n.d. 500 Pesticides
D.D.T+D.D.D.+D.D.E. 141

polyethylene (HDPE) plastic with white and yellow color. The walls were built in

cement and clay and lined with LLDPE and HDPE membranes.

Minimal and maximal depths were 1.2 and 3.5 meters, being 2.8 meters the

average depth.

A pipe system of 100 to 250 mm diameter was installed all around the lagoon
borders to facilitate recycling. The system has homogeneously distributed injectors
every 10 meters around the entire lagoon that are placed in the bottom to inject the
products and maintain water homogeneity. Systems for the removal of impurities and

superficial oils by skimmers were installed.

Water intake for this structure was achieved through headers. Inlet water had
0.08 ppm iron and 0.15 ppm manganese, and a turbidity of 1.4 NTU. The water had
a pH of 7.93 and natural bromine concentrations of 48 ppm, and consequently no
addition of bromine salts was required. The water was impounded 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 16T
and a water temperature of 17C, 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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fln.d. 2 2,4 D pg/l (*) n.d. 30 Lindane 141 fl n.d. 2 Methoxychlor pg/I (*) n.d. 20 Pentachlorophenol 141 fl
n.d.

The established regulations for swimming pools in other countries indicate
higher ROP values (between 650 and 750 mV) permanently, but this is not
economically viable in large volumes of water and in this invention it has been
demonstrated that keeping ROP over 600 mV during 4 hours in 24-hour cycles is
enough to decrease the growth of microalgae and microorganisms in large water

bodies, thus generating low-contamination conditions apt for swimming.

The bacteria Escherichia coli, a bacterial pathogen marker, dies after 100
seconds when exposed to a ROP of 600 mV, and consequently the 4-hour

treatments have a high disinfectant power.

The water body volume of this example equals the volume of 6,000 familiar 8-
meters-long swimming pools and is constructed in such a way that it does not
receive visible contamination from the surroundings (leaves, soil, watercourses), and
conseqguently contamination received from the environment is very low in relative
terms when compared with a swimming pool. Proportionally, human contamination is
also 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 10C and 1.5 ppm at 30T (2 ppm are acceptable i n 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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9 Secondary products of disinfection Monochloramines mg/l (*) <0.1 3 Dibromochloromethane mg/I (*)
<0.005 0.1 Dichlorobromomethane mg/I (*) n.d. 0.06 Tribromomethane mg/I (*) 0.037 0.1

With the aid of the suction cart or device, the plastic of the bottom of the
lagoon was cleaned subsequently to decantation. The device has a system of
suction chambers, thus removing all the precipitated impurities together with the
polymer, which allows the bottom of the lagoon (membrane) to be seen. The device
that cleaned the plastic membrane was pulled by a boat and did not leave any
residual layer, because it was a fine cleaning and not a dredging. This cleaning and
suction method was permanent and the bottom of the lagoon was cleaned daily, in
such a way that the suction system passes by every membrane sector every four

days.

The water was maintained in movement by means of a recycling system that
operated 8 hours per day in low-wind seasons, thus keeping water homogeneity.
Injectors distributed around the structure throw the water up to a long distance and
are placed every 10 meters. It should be mentioned that the water contained by the
structure also shows an important circulation as an effect of the wind and it should
be possible 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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Trichloromethane mg/I (*) n.d. 0.2 Trihalomethanes mg/l f0 <1 1 MICROBIOLOGICAL ANALYSIS
PARAMETERS EXPRESSED AS ASSAY METHOD MEASURED VALUE IN THE POND Official 2005

NCh 409 In this application example, the physicochemical conditions of water were
determined to comply not only with regulations for recreational waters with direct
contact (see Table 2), which are those applied in this case, but also with regulations
for potable water (see Table 4), with the exception of characteristics inherent to sea
water, and with regulations for swimming pools (see Table 3), with the exception of
chlorine permanent residual levels, which do not apply because of the applied

technology..

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
6.5t08.3
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, T, maximal 17.7 30

Visualization of Secchi discs at a

_ N
Clarity, minimal 35 meters depth of 1.20 meters
Visible floating solids and Absent Absent
unnatural foams
Floating oils and greases,
_ <5 S
mg/l, maximal *
Emulsified oils and . <5 10
greases, mg/l, maximal
Color, Pc-Co Scale unit, 10 100
maximal * Absent Absence of artificial colors
Turb_ldlty,*Slllca units, 0.55 50
maximal
Fecal coll*forms / 100 ml, <20 1,000
maximal
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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Total coliforms MPN/100 ml (V) <2.0 <2.0 Escherichia coil MPN/100 ml (V)-(*) ABSENT ABSENT n.d.
Indicates not detected " Official Chilean regulations were used (Chile was the country of the application
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The technology described in this invention

patent, i.e. the_replacement of filteri asuctlon dev nd sk|mmers lus the appli n of controlled
oxidation pulse -Iré”‘t%%%ch 8@%‘@8&%? a(t)? tﬁrg \é%g' ﬁg&?{é tHE’%%t}?E (g lﬁ’lnders the
construction of crystalline lagoons WHA U un |mrt)e8 ex en5|ons s, thus opening a new field of

tourist applications.

MEASURED .
PARAMETERS UNIT M’ESTSHAJD VALUE INTHE | Official 4200905 NCh
LAGOON
pH - () 7.96 6.5<pH<8.5
Turbidity NTU (N 0.55 2.0
True coor AP = | prco (1 10 20
Smell - (N Odorless Odorless
Taste - (N + Tasteless
Ammonia mg/l NH3 (N 0.12 1.5
Total arsenic mg/l As (1) <0.005 0.01®
Cadmium mg/l Cd 0] <0.002 0.01
Zinc mg/l Zn () <0.05 3.0
Total cyanide mg/l CN () <0.05 0.05
Chlorides mg/l Cl (1) 18,914 400 @
Copper mg/l Cu () 0.38 2.0
Phenolic compounds mg/l () <2 2
Total chromium mg/l Cr*® () <0.05 0.05
Fluorine mg/l F 0] <0.10 1.5
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The main advantage of the implemented process is evidenced by comparing the regulations for
recreational waters and the results obtained in the artificial lagoon of the example. Additionally, the level
of transparerCy obtainggdn the water isjghly importapy, being the Cigily equal or highey3han 35 ineters,
which is a result noiiymndimany watenhgedyglarger thay 15,000 m3 nesat the majority aiswimming pools;
in fact, the swimmingapgahesgulation gagmand only 1,4 meters of clardy ¢aee Table 3). Qfher advantages
of the disclosed procersirfhe presengignedyion are: (ihow maintenapoerosts. |Establsbed regulgtions
for recreational watensivdtbglirect cankagi are widely fylfilled (see Tablgs4) and ¢omparablg parameters of
the swimming pool amndtpieteble watermeguladions are @lso fulfilled (see0Fables 3 and 4). Ihe watef in the
lagoon is always absoligaty transparemigwittbno turbidity, with|the chay@aeristig turquog@olor of
swimming pQ J[s o téosgoqa eaB? nd with a clean bottom, whigh are optimal visual chafasdéristics for the
acceptation of I(w) SE of oxigént, algaecitle and disinfa4tah® concentrations up to 100 times
lower that those recommended to be applied in|conventional swimming pools; this advantage favors the
users and is more efgiemuientally-frieMdl/ SAs|these (Nater badies d&¥d@isconnected fréMlhe sealor near
natural lakes, they afulfetesifected hymehbeature vafidtions produ@etP8y ocednogragh®@Currents, ice
thawing, etc. Hﬂﬁ@ﬁ@slﬁﬂéh@ﬂéﬁﬁ?e ntal yayjables (tempgrature, solatgpgiation, wind). drppsagtical terms,
in the lagoon_of thdHBRREARN exa ple in summer, temperatures of more that|10C higher than those of
the sea are (‘hTNIIH@HE-'_IH'HHRI kdtion and hattom Ipanlr(R h\/ suction mrﬁg#hpr With lemmplq rpnlar‘p the

filter system jof conventional swimming poals %Q@HE@%@H%% tranqnarpnr‘\/ conditions a'r avery low
cost. The rern n\/ZEHﬁQBWWﬁm\/ 3ntq Q.’-HQ/EpdlmenTQ to (“éﬂ’lQllmF' m(ldaﬂi‘i and manpraﬁmgnm(i C
zones, and they nlln\ﬁeﬂée{'ﬂ@rfnm mpmhmn%gﬂ\ give an attrdhive to ality tdtHe I;mnr n's wakbr. \Water
bodies can haxmgH@Huma.LzIe.stheiﬁéJ_ph.)é eanLQSchmjitions,
which generates larg&¥ NSt attraction-poldd!1n order 8 nake more eVidhnt the surprRifg-effect of
the process disclosed-in-the presentinvention.Ta E§§t'@%§?§wn, which-illustrate the costs for both
cleaning meﬁthQi..’Lt . A%tt' uogy otthe é}ﬁ»eaﬂewe*amfl% (250-600 mg)d'Tab!e 5:-Coefiparison of the
traditional filtering me_t..c anhd-the-syetion r'ice Specificajfons-Valume cr?rau!ated hrcuuz pUmps
Installation cpsts indane Mg/ ( n.g.
Methoxychlor pg/l * n.d. 20
Pentachlorophenol pg/l * n.d. 9
Secondary products of disinfection
Monochloramines mg/l * <0.1 3
Dibromochloromethane mg/l *) <0.005 0.1
Dichlorobromomethane mg/l *) n.d. 0.06
Tribromomethane mg/l (*) 0.037 0.1
Trichloromethane mg/l *) n.d. 0.2
Trihalomethanes mg/l )] <1 1
\ MICROBIOLOGICAL ANALYSIS \
PARAMETERS EXPRESSED ASSAY MEASURED Official 2005 NCh 409
AS METHOD VALUE IN THE
POND
Total coliforms MPN/100 ml V) <2.0 <2.0
Escherichia coli | MPN/100 ml (V)-(" 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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Monthly operation costs 120 15 HP Three-phase Aral-C 3000 pumps (Astral code 01206) 60
Praga 3000 filters

In this example, it has been demonstrated that it is possible to maintain a
water body or volume similar to a large-volume (250,000 m°) artificial sea water pond
with a water quality similar to conventional swimming pools and tropical seas, both in
its aesthetic characteristics as in its physicochemical and bacteriological properties.
The achieved characteristics have not been found in any existing artificial lagoon in
the world up to date (see Google Earth) and this can be demonstrated by satellite
comparison of the transparency and color of the lagoon to be protected
(33"20'59.91"S ; 71739'10.10"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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(Astral code 15781) 714,000 kilograms of sand (Astral code 905000) 60 batteries of 250 mm
Traditional

In addition to the high costs, the traditional filtering system does not solve the

cleaning of the bottom of the lagoon.

The technology described in this invention patent, i.e. the replacement of
filtering by a suction device and skimmers plus the application of controlled oxidation
pulses, which are essential parts of the process, allows breaking the barrier that
hinders the construction of crystalline lagoons with unlimited extensions and

volumes, thus opening a new field of tourist applications.

The main advantage of the implemented process is evidenced by comparing
the regulations for recreational waters and the results obtained in the artificial lagoon
of the example. Additionally, the level of transparency obtained in the water is highly
important, being the clarity equal or higher than 35 meters, which is a result not
found in any water body larger than 15,000 m? nor in the majority of swimming pools;
in fact, the swimming pool regulation demand only 1,4 meters of clarity (see Table
3).

Other advantages of the disclosed process of the present invention are:

* Low maintenance costs.

» 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).

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

» 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.

» 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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filter valves (Astral code 19133) 2,893 Its/sec US$ 2,686,648k US$ 119,246 Installation labor ~ Shed of
2,500 m2  Total monthly energy required, 24 hours*30 days*1343.28 kW/hour

example in summer, temperatures of more that 10C higher than those of the
sea are obtained.

* Flocculation and bottom cleaning by suction together with skimmers replace
the filter system of conventional swimming pools, thus generating high
transparency conditions at a very low cost. The removal of sediments
prevents said sediments to consume oxidants and generate anoxic zones,
and they allow the bottom membrane to give an attractive tonality to the
lagoon’s water.

* Water bodies can be built with no size limit having optimal aesthetical,
physicochemical and sanitary conditions, which generates large tourist

attraction poles.

In order to make more evident the surprising effect of the process disclosed in
the present invention, Table 5 is shown, which illustrate the costs for both cleaning
methods in the water body of the application example (250,000 m®).
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(967,164.18 kW/hour)

Operators

Maintenance

Windglider boat

Protected outboard 9.5

Table 5: Comparison of the traditional filtering method* and the suction device

Specifications

Volume
circulated
through
pumps

Installation
costs

Monthly
operation
costs

Traditional
filter

120 15 HP Three-phase

Aral-C 3000 pumps
(Astral code 01206)

60 Praga 3000 filters
(Astral code 15781)
714,000 kilograms of
sand (Astral code
905000)

60 batteries of 250 mm
valves (Astral code
19133)

Installation labor

Shed of 2,500 m?
Total monthly energy
required, 24 hours*30
days*1343.28 kW/hour
(967,164.18 kW/hour)
Operators
Maintenance

2,893 lts/sec

US$
2,686,648 *

Uss$
119,246

Suction
device

Windglider boat
Protected outboard 9.5
HP motor

Suction device

Suction pump 7.5 HP
Hoses, accessories
Fuel

Flocculant

Operator

Maintenance

10 lts/sec

US$ 25,166

US$ 2,242

* 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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HP motor  Suction device Suction device Suction pump 7.5 HP Hoses, accessories 10 Its/sec US$
25,166 US$ 2,242 Fuel

required elements for water treatment and features that allow obtaining the desired
results. The isolated application of the physicochemical process for water treatment

would not be possible nor would it produce the desired results.
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Flocculant  Operator  Maintenance * 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 m2 shed.

CLAIMS

=

A process to implement and maintain water bodies larger than 15,000 m* for
recreational use, such as lakes or artificial lagoons, with excellent color,
transparency and cleanness properties at low cost, wherein said process

comprises:

a. providing an artificial structure, comprising skimmers and a bottom covered with
plastic liners, where said bottom is able to be thoroughly cleaned, and where the

artificial structure is able to contain a large water body larger than 15,000 m>;

b. feeding the structure of step (a) with inlet water having iron and manganese levels
lower than 1.5 ppm and turbidity lower than 5 NTU, wherein said feed water can

be sea water, well water, spring water or water from other sources;
c. measuring water pH, ideally it should be within a range lower than 7.8;

d. adding an oxidizing agent to the water contained in the structure of step (a), with
which a 600 mV minimal ORP is controlled in water for a minimal period of 4
hours and in maximal cycles of 48 hours, where said oxidant agents can be
ozone, sodium or potassium persulfate, chlorine derivatives, hydrogen peroxide,

bromine derivatives or are produced by electrochlorination;

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 injecting inlet water according to step (b), which generates said displacement
in order to remove said surface water by means of said skimmers provided in the

structure of step (a), which together with step (e) replaces traditional filtering.
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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 stiuc urerthzélg Qaf]\éeithelerrﬁlgmr%% (?Iem%rt}t%fov(la guetg 5r Igtn]grntea}nt g%a %%[Hwatﬂjg}/v obtaining
the desired results’ TRe 120 atendpapp ication of IRE physicochemical process for water reatment would not
be possible nor rworddtiopabdisee aheoddisigetbrefaiits. 1 CAekes 1inAtieocass wahiarplevatatt phdisaintain
water bodies laiger han4pP8G ’?%%@fe@s%ﬁ{@l ahuionsHesaRdakies ALl IBRReRE ¥ith excellent

color, transparency and cleanness properties at low cost, wherein said process com prises: a. providing
an artificial stru€re, YoMy srfiatirsdHane blb@erh-8dUFed with plastic liners, where said bottom is
able to be thoroughly cleaned, and where the artificial structure is able to contain a large water body
larger than 15,000 m3; b. feeding the structure of step (a) with inlet water having iron and manganese
levels lower thaft PERPH ARG RN RANENMWAGHBRAS S M98 A REdr P p@ 3R water, well
water, spring wateiredtivater fsenaotbedisguicesim measighisin \waie roxidacicaly itshkouldddewithin a range
lower than 7.8; d.ra@din%/zﬁw ﬂ(lﬁlzulp %gepsnt to the water contained in the structure of step (a), with which
a 600 mV minintar 5'esntroned MWater for a minimal period of 4 hours and in maximal cycles of 48
hours, where said oxidant agents can be ozone, sodium or potassium persulfate, chlorine derivatives,

hydrogen pejoxjde, Braming derierivan S RIS AL elsstiachiardantphe a0 opoulating

agent in concentrations within 0.02 and 1 ppm with maximal frequencies of 6 days and cleaning the
bottom of the stfEEfBAEGIFEETHoRARG IetRIAIRelicalterrimmaiditaaiiyitasePnslieadriifihe bottom

of said structuresogather yith the addisinna) BasrdiRnmasbijcaargatine rcdispacempptatisurface

water containing impurities and surface oils by injecting inlet water according to step (b), which generates
said displacemgﬁqﬂ'?ﬁd%‘?%%llﬁm@ DENESTIaLPRB PRy meBRY o SRR AR BB aRYSN the
structure of stegafr) swilighttogether with step (e) replaces traditional filtering. 2. A process to implement
and maintain water bodies larger than 15,000 m3 for recreational use according to claim 1, wherein in the
case where water pH is higher than 7.8 it is necessary to add bromine salts such as sodium bromide and
keep bromide. cAnpertessisotts igihemtnedd paintdn AatecdssdiesnipligencihibaniiTi@iotand viater bodies
arger than 15 000223 B1IGLR2HO0NIR RFSRINY [ ABEENAIRIDSA ardantagentspe added
preferably in 24-hour cycles. 4. A process to implement and maintain”water bodies larger than 15,000 m3
for recreational (RRO8RIMREG 1O 21and 1, wvbeieief se0pRntaNeMReRldedaagerdestareaddsd such as
guaternary amngpﬂily@@(,@gllygé{ﬁ;gpyand/or copper compounds, keeping copper levels between 1 ppb and
1.5 ppm, depending on temperature and sunlight. 5. A process to implement and maintain water bodies
larger than 15,000 m3 for recreational use according to claim 4, wherein the algaecides are added in the
range between A.privddsStppmsécrppesior iemeaintumsangescselivgen 6 amo8oCréspectively. 6.
A process to imPIeme[]t anld maintain atetr quies lar\%rrethan. 151000 mStﬁorf[ecrefticEnal us&e according
to claim 1, wher&if it Ste] (é')S theHSEENE NP a%]%'rqf iS’pre err%l'Bly'/naSc%%éﬁ?c p%lyﬁmcecru Ot R%34& in
concentrations Ipe¢hezebly) D2atimhiC ppiyimier riiestin o queibohs coiné etdyatiah sAbetoeess AdRroidment and
maintain water ?%meﬁwl'ﬁ? HQ?@&%@QBW@%Q recreational use according to claim 1, wherein said
flocculant agent'is applied in a concentration of 0.05 ppm, preferably every 24 hours. 8. A process to
implement and maintain water bodies larger than 15,000 m3 for recreational use according to any of the

foregoing claimg, Wheiei8 doMinfnahigialates pRawalEaee BhaRA dasehandn he meintanegy preferably

60 days, to avoid the accumulation of oxidation sub-products (ageing). _ o
recreational use according to claim 1, wherein said flocCulant agent is applied in a

concentration of 0.05 ppm, preferably every 24 hours.

8. A process to implement and maintain water bodies larger than 15,000 m? for
recreational use according to any of the foregoing claims, wherein a minimal total
water renewal rate of 150 days has to be maintained, preferably 60 days, to avoid

the accumulation of oxidation sub-products (ageing).
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