WATER MANAGMENT TECHNOLOGIES

LAKE TISCAPA-NICARAGUA DECONTAMINATION PROJECT
2004



CONTENTS

PROJECTSUMMARY

V1.

FRAME OF REFERENCE. o .« ettt it ettt et et e et e et et et e ee e ettt e ee e ieeae annrenennenn D

A. Background and scope of the operation ............cociiiiiii i, 6
B. Lake Tiscapa and itS ISSUES . .....coue ittt e e e et e aniiaeaeeen 6

C. Scavenger 2000 Oxy Plus Technalogy.........cccooeiiiiiiiiiiiiiiiiieen, 8

D. CoStand FINANCING .. ..vniieit et et et et e e e e e v e e e e e e e eae 8

THE PROJE C T ettt ettt ettt e et e e e e e et e e e et e e e et e e e e aan e e e e e e eenaeaee 9

A, OOV S . ..ot 9
B. Description and COMPONENTS. .. ......uiuuitiie ittt re e aans 10
1. Scavenger 2000.......o.ui it e e e 10
2. Benefits of the lonized Oxygen / Ozone in water treatment................ 11

PROJECTEXECUTION. .ttt ettt et e e et e et e e et e e e e e eeeneennn 12

A. Execution and timetable.............coooiiiiiii e 12
B. Project monitoring and evaluation system...................co e vviieiiennnnn. ... 16

A CONCIUSION. .t e e e e e e 16
B. Water ANalySiS.......cc.uiuiiiii i e a2 1O

OFFICIAL DOCUMENTS. .. ittt e e e e e e e e e e e e e e 43

] = = N[ =Y *



o gl
: |
i Pl Caribs
\ Sen
'
iy
™ W, ey &'
(TALE 1
CHOT l.:l.5 "0\' ] -~ -f'_.-" e
NORTH d (e el
PACIFIC OCEAN <
Nicaragua e
[ * Mo b oG
W National capitel alhy
- [l PP E S L L T Y] o
Frmerrpacd -
— Roed <
e e i AN '
L] Ead B iy = - = [
- _~ . A 2 -
L} 1 8 K A i 8 [ M
=00 e e
’ N
LAGO DE MANAGUA 1 SO
r (LAGO XOLOTLAN) "
ol I i P
e
| SANER
7T e L0 e i
b oot iRE |/ |
;i !
% ) - “5
# i
H
';.;Mm : 4 1 = b
4 oy “\i i,
» i g § "S‘ A‘ /f | "‘ B
Ko Ci Shrdo " | 10 SANTA R
ML A B 1"1',, P A | digE
S v f
T R 4 !“ I
- n AL ,\ BBl “ v |
e = Lyl T
i on coof ML= R n
R 2 s = j&ﬁ""\’ _ SHIOHORTONT:
i ) j |
i \Ii:“ s :I R0 LARREYNAGE “" ‘ ; |
wz‘i | ] = e‘J A 1 B |
8| / - L
! 5y = 1 4 = i
5 10/SAN JOSE ORIENTAL T 4
~ BB . e e
d S5 7 X
0 Ly )
y ST N 0 )
=t e, s § ;
,’cﬂw“m k = N fl it 2l B M




El Finalera's Website Managua City - hitpy'fni it as.biz

1 a i i
¥ z SAN PEDRO
s ) 4 \Cdm erio §pn Pedrs Ii-
45 Ruihas'c:Fpneh libol
anchgk de Aaeaditbol [ {gem

TBARRIOIBUENOS AR i

Wi, o ! |adion: al- inasy!
w A " = i "
A : e e a ?r‘_toe:_ AN/
J Canchasidef bolitiol = j @& ¥
QUEZA ~» = . MansidnfLuis’ 78 ll . 2l y
2 T R y amp e
i S - LT 0 EL/REDENDC Aepori ~_\i
22 [ (P : o) Bl ~) 2
icdga fl d 1 e A - > SR | i \\\"
/ ki 1 197_—je '
N dosey 3, d ‘=
. S kandsco 11188 1/ 10 /ARGAESA i
Gl s ~Tssol g, '
= 57 RRIO IANG j 7 I.‘ (
el OmclooNg f‘ v -
151 LN ¥ \g o (
Pl s : 1 T
10§ = A ) ]
A &\ Ao
OLONIA | an A
By N Jhooveiso |
/ o L ARTO SERRANO
\ ST e 2 =
. Parque res | arq ) '{/ 4 ~ e ——T\"
f ! 1 \ e
1111 Gagdlin i T 7. e e : ol







11

1.2

-6 -
l. FRAME OF REFERENCE

Background and scope of the operation

The Scavenger 2000 is the most effective pollution control andr wate
maintenance vessel available in the world today. It was rEsbigy the US
based company Water Management Technologies (WMT) to clean up and
rejuvenate watercourses in order to re-create a healthy #dersaronment.

In January 5th, 2004 the city of Managua, Nicaragua, solicN&V
Development Group (WMT representative in Nicaragua) to provideetivice

of cleaning and decontaminating Lake Tiscapa with Oxy Plus technatogynt

on Scavenger 2000 de-pollution boat.

Lake Tiscapa and its issues

Lake Tiscapa originated when a volcano erupted about ten thousasdage.
Its surface area is 0.16 km squared and it is located ihdhg of the city of
Managua. Lake Tiscapa has 200 million gallons of water. dssmum depth 39
meters and it is between 51 to 57 meters above sea level. akdheldes not
have any coasts and has no drainage system. It is enclosetdnylike vertical
walls. Its location has made it extremely vulnerable to comiaitnon,

especially because of the contribution of rain and sewage wadteh ws

conducted by an artificial canal. The lake releases a foul aabisaengulfed
by debris. The water is cloudy and natural wildlife of the lekeirtually non-

existent, with few sightings of fish, turtles and aquatic birBswater analysis
was initially made on Februar{'4February %, March ", and April 28" 2004 to

determine the level of contamination of Lake Tiscapa. (Pages 17-22)
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Scavenger 2000 Oxy-Plus Technology

The Scavenger 2000 is the most effective pollution control and water
maintenance vessel available in the world today. It was designelean up

and rejuvenate watercourses in order to re-create a healtlsaf@nenvironment.
This multifunctional vessel incorporates several vessels into Bhe.Scavenger
2000 simultaneously performs multiple functions, including water
decontamination, oxygenation as well as bulky waste and debrisctoml
from the water. The water decontamination system of the Scavetggr
performs its tasks without the use of any chemicals added to the bodies of water

Pollution of waterways by floating debris and storm wateioftiare developing
into a major concern worldwide. The Scavenger 2000 is the onlyl eessable
that can be used as a water depollution station capable of workimaugsta day,
year round. It can effectively reduce the number of undesirableriagctnd
algae species present in the surface waters, while ralsngdissolved oxygen
levels, improving water clarity and reducing odors associatéd ea@ntaminated
water. The Scavenger 2000 is capable of treating an apprexi®&00 gallons
of water per minute.

Environmental Benefits of the Scavenger

- De-contamination of bodies of water to inactivate viruses, bacteria, e-coli, and
improving water clarity.

- Re oxygenation of bodies of water

- Non-chemical means of weed control in water bodies

- High capacity and high efficiency extraction while handling and
discarding solid waste and floating debris.

Major Uses of the Scavenger

- Restoration of lakes, harbors, waterways to their natural state usingertsepat
Oxy-Plus and aeration systems.

- Removal of floating surface debris and bulky waste.
Fire fighting capability

Cost and Financing

The contract signed between the city of Managua and V&V IDawent Group
stated that the Scavenger 2000 would operate for ninety days, apgielyitwo-
thousand hours. The total cost for the project was eight-hundred seventy-f
thousand US dollars ($874,000). The payment conditions were as follaos: t
hundred thousand US dollars ($200,000) upon signing the contract, a hundred
thousand US dollars ($100,000) upon the installation of the Scavenger 2000
vessel in Lake Tiscapa, and the balance of five-hundred sewenmtyHousand
dollars ($574,000) upon completion of the project. V & V development group
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issue a bank guaranty for the total amount of $300,000 for the citpoadda to
secure the completion of the project

Il. THE PROJECT

Objectives

The main objective is to provide a professional service withphwad equipment

for the decontamination, cleaning, and treatment of the wdtéeske Tiscapa by
implementing the Oxy Plus technology.

Description of Services

- Total two thousand hours of boat and equipment operation

- Gather and extract solid waste and floating debris

- lonized oxygen/ozone in water treatment

- Eliminate petroleum and oil stains

- Reduce the total and fecal coliform

- Reduce concentration of bacteria and algae

- Elevate oxygen level to better the water quality

- To reach standard swimming water quality level type 4 according to the

technical standard of the Instituto Nicaraguense de Acueductos y
Alcantarillados about the classification of the hydraulic sources.

- Improve the clarity of the water

Objective parameters

- Dissolve oxygen above 5.0 milligram per liter

- Organic total/E-Coli coliform less than 1,000 parts per 100 milliliters
- Organic fecal coliform less than 200 parts per 100 milliliters
- Reduce algae

- Total of firmness: 63 per litter

- Ph: 7.85 units

- Clorox: 7.85 milligrams per liter

- Sulphate: 3.90 milligrams per liter

- Total Alkalinity: 106 milligrams per liter

- Sulphid: 0.007

- Magnesium: 4.8 milligram per liter

- Potassium: 60.57 milligrams per liter

- Sodium: 18.2 milligrams per liter

- Greases and Oil: 3.2 milligrams per liter

- Total Phosphorus: 0.29 milligrams per liter

- Total Nitrogen: 2.41 milligrams per liter
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- Total Coliforms: NMP/100ml less then 1000
- Fecal Coliforms: NMP/100ml less then 200

Duration The preceding objectives must be completed in ninety days from
August 15, 2004.

Description and Components
1. Scavenger 2000

The heart of the Scavenger 2000 vessel is an advanced on boartleattesnt
system utilizing redundant oxidizers. The purpose of treating ther Weat enters
through the bow of the vessel at approximately 36,487 liters per mimattean

be injected into the water from the surface of the water tqpthdd 30 ft is to
reduce or eliminate bacteria & viruses and to improve theclafithe water. In
addition it will oxidize inorganic, iron, etc. While removing odorstsas sulfur,
nitrogen, and organic odors. It is effective in algae control, it tiyr&dls algae

and algae food source. After treatment the water is thexygenated with
30,000 liters of oxygen per hour. This substantial oxygen enrichmentegeti
directly to reducing toxins suspended in the water.

Trash Recovery. An integral component on board is the vessels retractable
bucket. It's mounted on the front of the vessel and picks up debtisdlaa the
water surface. This bucket has a capacity of up to one quaréecubic meter.
The emptying of this bucket is activated by a hydraulic aysté cylinders
controlled from the cabin. The bucket is emptied in a large contairlvmentth a
capacity of 6 cubic meters.

Opening Bow The Scavenger 2000 is of metal construction, built in accordance
with internationally recognized marine vessel design standardas la length of

38 ft and a beam of 8 ft. gross weight is 10.5 metric tons its height form limater

is 10 ft. It is equipped with an opening bow and ballasting systenesbantial in

the operation of all on board systems. One crewmember can opfezabmat
either in cruising or in oil recovery modes. A small, yet corafug cabin
provides protection for the vessel controls and the crew.

Fire Fighting and Beach Clean UpAn auxiliary power plant in the form of a
marine diesel engine provides power to equipment such as theocaatesn and

the Oxy-Plus System all on-board hydraulic actuators and ielctystems meet
the requirements of recognized marine standards. The specsitinee deflector

enables the vessel to do 360 degree turns in place. This feataserndia when

operating in narrow areas and places, which are not easily accessible.



-11 -

2.9 Mobility. To facilitate rapid deployment, the Scavenger 2000 was designed for
easy transportation by road, rail, ship, or plane. The cabinily eamovable to
accommodate transportability.

GLEANING THE WATER

How the ‘Scavenger's’ onboard water treatment system works:

(OPEN BOW/BALLAST COMPARTMENT where DOOR to the WATER CANNON can be DEFLECTOR aids in
ballast is added to lower bow to 5600p up decontamination used for emergencey maneuvering the
trash and water chamber fire fighting boat. If can also push
TRASH clean water up to 30
HANDRAIL  BASKET : \ GREW CABIN feet down
Loy | - |
bow at about —
9,600 gallons per I l
minute
OXYGENATED
and clean
water

ey

S View of wat flow

il |

Trash is sucked into @l basket collects trash and dumps @ Water then enters the Decontaminated water
the bow along with it into a trash bin, while allowing decontamination chamber exits through the back of
the water water to flow through where it becomes decontaminated  the boat and is oxygenated

SOURCE: Water Management Technologles

2. Benefits of the lonized Oxygen / Ozone in water treatment

2.10 Physical

- Reduces turbidity: Ozone alters the surface charge which abosigended
particles to coagulate, they then are removed by sedimentéticatjon or
flotation

- Odor removal: Organic and inorganic compounds containing sulfur and nitrogen
are oxidized to simple odor free compounds

- Color Removal: Ozone treatment oxidizes double bonds to single bonds which
are simple compounds, generally speaking. Tests at Nova Univahsitythat
water clarity improved by more than 50 percent.

- Algae control: Algae is a natural odor generator. Ozone indirkitidyalgae by
oxidizing the organic chemicals that algae eat.

2.11 Chemical
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- Pesticide removal: Ozone effectively oxidizes most pesticidesecticides,
herbicides, and fungicides that get washed into the watershed.

- Polluting chemicals: Ozone will oxidize THM’s (trihalomethanas)well as
hundreds of others industrial by-products. Inorganic compounds are oxidized
from a soluble metal ion to an insoluble metal oxide making it dasy
precipitate.

- Increases DOC: (Dissolved Oxygen Content). The life forcenefwater is
oxygen. Ozone is a triatomic oxygen that becomes oxygen in argnivbar a
few seconds to a few minutes. This increases the oxygen in the water.

- Sheen: Ozone oxidizes the sheen in the water.

M. PROJECT EXECUTION

A. Execution period and timetable

3.1 The project started on August™®004 when the Scavenger 2000 arrived at
Lake Tiscapa. The cleaning began as soon as the vessel was in the water.
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The vessel was operated by four trained and certified Nicarag
technicians/operators in three working shifts of eight hours eadhthé\shifts
recorded data, events, and vessel functions in an operation log book. The
technicians/operator maneuvered the vessel throughout the entiren lalkeh

shift; first by circulating around the lake, and then by crisssing from side to

side to cover the entire surface. They also concentrated oificspeeas where
contamination was at its highest. While in operation, all of thesels
equipment and system operated at maximum capacity. The vesselochkkd to

refuel and for maintenance.

Vessel PerformanceThe vessel Scavenger 2000 and its equipment preformed
exceptional in the duration of the project, with minor technical problems that were
resolved on site rapidly by the operators and contracted mechdhictessional
divers were hired to examine the vessel.

Rain Obstacle. From the daily meteorological report made by INETER
(Nicaraguan Meteorological Institute), it was recorded that dutirgmonth of
August there was 125.7mm of precipitation and during the month of September
there was 165.7mm of precipitation. This heavy rain caused outfaltgyirygi
additional amounts of debris and contaminated water into the ldlerefore, the
time allotted for the project was extended by eighteen days. fh®@isystemized
monitors of the quality of water in Lake Tiscapa, it was ieifthat after the
intense precipitation the concentration levels of total and fec#bmrol rose
dramatically from the previous recorded levels. This demonstitzdeshe rains
contribute significantly to the contamination of Lake Tiscapaating an
inconvenience in the timetable.

In order to counter the effect of the outfall constantly sgepihand highly
contaminated water and bringing in debris into the lake, a boonmnatadled to
contain it in a closed area.
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3.6  The project was completed on December 2nd, 2004. On this dategativelgj
were achieved and all contractual obligations met. The goal ohingaa
swimming standard water quality level type 4 was achievasing-up to their
promise of being the first to swim in the clean lake after ghgect was
completed, both the Mayor of the city of Managua Herty Leviteistae Minister
of Environment and Natural Resources Arturo Harding swam in thealdkes

days after the objectives were met.

3.7  The water became clearer and there are signs that the wildlife imgtuo the
lake; aquatic birds have settled around the lake, turtles have peteds and
large school of fish have become visible throughout the lake. The d¢ampé
the project revealed the wildlife that was hidden behind the contaminated wate
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After two thousand hours of operation, a total of 1,200,000,000 gallons of water
were treated. A total of 200,000,000 litters of oxygen enriched with ozere
injected into the lake. Approximately 500 cubic yards of debris was collected.

Project monitoring and evaluation system

The method of monitoring and evaluating the project was through ayweateér
sample analysis that was conducted at two laboratories inagicar private
Laboriatorios Medico-Quimicos Dr. Bengoechea, S.A. and Laboratoridgdea
Residuales Centro de Investigacion y Estudios en Medio AmbienteM@IE
Universidad Nacional del Ingenieria, (UNI — RUPAP). The sampiged at
CIEMA were personally collected by their staff. At CIEMie method used for
the water analysis was M.N. 9222D and M.N. 9221B-C. At Private Latooios
Medico-Quimicos the method used for the water analysis was S.MXAX\&d.
9221C. The water samples were collected from 2 ft depth from 08:@0 Ain30
a.m. The oxygen level and water temperature was also monitowd dxygen -
probe that is installed on the vessel. A scientist who spexsalizwater treatment
was also hired by the company to personally conduct evaluar@hsonitor the
progress of the project. All samples were collected two deep at the same
twelve specific points of the lake each time. (Page 45hAatcompletion of the
project the Ministry of Health conducted its own analysis of the water.

V. RESULTS

Conclusion

The success of the project in a period of 4 months, a total ofhbusand
operation hours, proves the efficiency of the vessel Scavenger 2A0Qxy-
Plus Technology. After decades of Lake Tiscapa being contachinate
December 2004 it once again became a decontaminated and cleawitlak
wildlife and a quality of water that allows swimming and evagport activities.
Because the treatment cleared the water, ultra-violetafalse sun are able to
rejuvenate the lake, raise the oxygen levels in the water, and keep it clean.

Water analysis
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REPORT NUMAER: 04CE4
04CsT
04C58

DATE RECEIVED- 03~05-04
SAMPLE: WATER
LOCATION; NEW LAKE NOT TREATED

NICATRAID. LA (NICARAGUA)
LAS |.D. CLIA # 1000282547

HES: PODODT 154
HES: ER&77I
MANAGEMENT TECHNOLOGIES
ATTN: JACQUES DES AULNIERS
10400 MW 33+ STREET, SUNE 200
MIAML FL 31172
PH: T84-BA5-04D0 f 954-697-4250
FAX; TB&-845-0404
COMMENTS CII HNDIHGS
PARAMETER IESIJI.TS UHJTS METHOD
R
HFC, HPC -3 22X 104 CFlI / M1 tMYNse
FCC: FCC~< 1CFU-/ 100 ML SM 9222 D
BACTERIAL 1D: BACHLUS 5P SMe215 D
PROTEUS MIRABLIS
ENTEROAACTER CLOMCAE
AERCMONAS HYDROPHILA
PSEUDOMONAS STUTZERT
PEEUDOMONAS FLUORESCTENS
ACINFTOBACTER EAUMANSAI
STENQTRGPHCOMAS MALTOPHILA
KLEBSIELLA PHEUMONIAF
SET IJP DA!'I:' .ﬁH.ﬁlTSIS DATE ![‘FGITED Dﬁ'-l[ hHAl‘I’ST
03!05.-‘0‘ 03 10 - D-! DGIHUM /’_{_,-»j}-

AUt 1L b2ed Sirver, Soie M2 ot Doodendale 190 33334 T SR TTAB470 8 (RO T30.4376 o Dax, (9540 [ ib-MK]
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REPORI MUMBER: 048445
0AR48 4
O4p487

DATE RECEIVED: 04-25-04
SAMPLE 1
MATERIAL: H20 BLUF
LAB I.D. CEIA ¥ YODD282547
HR%: 700007154
HRS: EB&F7

WATER MANAGEMENT TECHNCLOGIES
ATTN: JACGUES DES AULNIERS

10400 NW 33= STREET, SUITE 200
MiAMI FL 31172

PH: 784-845-0400 / T54-5%F-6250
FAX:  784-B45 0404

COMMENTS OR FINDIMGS

PARAMETER RESULES UNITS METHOD
HPC: HAC - 29 X 10+ CFO /ML SMP2i5 e

FCC: FCC-30CFI /100 ML SM Y222 D

RACTERIAL tO: E COll
FROTEUS MIRABLIS
ENTERQBACTER CLOACAE
KLEBSIELLA FNEUMONIAT
AERCMONAS HYDROPHILA
PSEUDOMONAS AERIGINOSA
BLEUDOMONAS STUTZER!
FSEUDOMONAS FLUORESCENS
SHEWANELLA PUTREFACIENS
ALCALIGENES XYLOSOXIDANS
ACIMETORATTER BAUMANNII

SET UF DATE ANALYSIS DATE RIPORIED DATE ANALYST
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REPCOHET MUMBER: DABSAE

DAB43Y
D4B450
DATE RECEWED: 04 - 25 - 04
SAMPLE: 2
MATERIAL: H20 RED
LAR (.D. CLIA # 10DD2ZAZSAT
HES: POD0D1 154
HRS: E84773
WATER MANAGEMENT TECHNOLOGIES
ATTN: JACGUES DES AULNIERS
10400 NW 33~ STREET. S{ITE 200
MIAMI, FL 30172
FH:  786-BAS-DA0D / 954-499-4250
FAX: 786-845-0404
F COMMENTS OR FINDINGS
' FARAMETER RESULTS UNITS METHOD
HPC: HPC - 3.4 X 102 CFU /M1 SM 92158
FCC: §CC - 10 CFU / 100 ML SM Y222 D
BACTERIALID: £ COtl
PROTEUS MIRABLIS
ENTERDBACTER CLOACAE
AERDMOMAS HYDROPHILA
FSEUDOMONAS AERUGINOSA
FSEUDOMOMNAS STUTZERI
SHEWANELLA PUTREFACIENS
ACINETCBACTER BAUMANNY
SET UP DATE ANALYSIS DATE REPORIED DATE ANALYST
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V. OFFICIAL DOCUMENTS
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Legal document stating the contract was completed and terminated.
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V1. REFERENCE

Water Management Technologies
Jacques Des Aulniers, President
Sophie Mastriano, Logistics

Jule Des Aulniers, Technical Support

V&V Development Group LLC
Baruch Ben Jacob, Project Manager
Jessica Murillo, Project Assistant
Sara Cruz, Project Secretary

Dr. Jose Antonio Millan, Consultant
Dr. Irene Zuniga, Legal Consultant
Isaac Uchiyama, Logistics

Raul Marroquin, Accounting

City of Managua

Herty Levites, Mayor of Managua

Dr. Edgardo Cuarezma, Environmental Department City of Managua
Dr. Reynaldo Antonio Vega, City of Managua Lawyer and Public Notary

CIEMA Laboratory,Managua Nicaragau
Dr. Eduardo Jose Zamora, Lab Representative
Haydee Gross Guillen, Analysis Engineer

Laboratiorios Bengoechea S.A, Managua Nicaragua
Dr. Jaime Bengloechea, Director and Manager

MICRIM LABS Inc. Florida USA
John V. Pisani Ph. D, Chief of Microbiology

Shipping
Hans Madsen, Sabrina Shipping,USA



