
- 1 - 

 

WATER MANAGMENT TECHNOLOGIES 
 

 
 

 
 
 
 
 
 
 
 
 

LAKE TISCAPA-NICARAGUA DECONTAMINATION PROJECT 
2004 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



- 2 - 

 

 

CONTENTS 
 

 

PROJECT SUMMARY 
 

I.      FRAME OF REFERENCE...………………………………………………………...........6 
 
        A.    Background and scope of the operation ………………………………………..6 
        B.    Lake Tiscapa and its issues.…………………………………………….....…….6 
        C.    Scavenger 2000 Oxy Plus Technology.…………………………………………8 
        D.    Cost and Financing ……………………………………………………………..8 
 
II.     THE PROJECT................................................................................................................9 
 
        A.     Objectives……………………………………………………………………....9 
        B.     Description and components………………………………………………….10  
      1.     Scavenger 2000………………………………………………………….10  
      2.     Benefits of the Ionized Oxygen / Ozone in water treatment…………….11 
 
III.    PROJECT EXECUTION……………………………………………………………….12  
 

A. Execution and timetable………………………………………………………12  
B. Project monitoring and evaluation system……………………………………16 

 
IV.    RESULTS……………………………………………………………………………16 

 
A.   Conclusion….…………………………………………………………………16 
B.  Water Analysis…...………………………………………………………...…16 

 

V.     OFFICIAL DOCUMENTS……………………………………………………………..43 
 
VI.    REFERENCE………………………………………………………………………...48 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



- 3 - 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



- 4 - 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



- 5 - 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



- 6 - 

 

I. FRAME OF REFERENCE 
 
 

A.  Background and scope of the operation 
 
1.1 The Scavenger 2000 is the most effective pollution control and water 
 maintenance  vessel available in the world today.  It was designed by the US 
 based company Water Management Technologies (WMT) to clean up and 
 rejuvenate watercourses in order to re-create a healthy and safe environment. 
 In January 5th, 2004 the city of Managua, Nicaragua, solicited V&V 
 Development Group (WMT  representative in Nicaragua) to provide the service 
 of cleaning and decontaminating Lake Tiscapa with Oxy Plus technology  mount 
 on Scavenger 2000 de-pollution boat. 
 

 

B. Lake Tiscapa and its issues 
  
1.2  Lake Tiscapa originated when a volcano erupted about ten thousand years ago.  
 Its surface area is 0.16 km squared and it is located in the heart of the city of 
 Managua.  Lake Tiscapa has 200 million gallons of water.  Its maximum depth 39 
 meters and it is between 51 to 57 meters above sea level.  The lake does not 
 have any coasts and has no drainage system.  It is enclosed by crater-like vertical 
 walls. Its location has made it extremely vulnerable to contamination, 
 especially because of the contribution of rain and sewage water which is 
 conducted by an artificial canal. The lake releases a foul odor and is engulfed 
 by debris. The water is cloudy and natural wildlife of the lake is virtually non-
 existent, with few sightings of fish, turtles and aquatic birds.  A water analysis 
 was initially made on  February 4th, February 5th, March 5th, and April 25th 2004 to 
 determine the level of contamination of Lake Tiscapa.  (Pages 17-22) 
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C. Scavenger 2000 Oxy-Plus Technology 
  
1.3 The Scavenger 2000 is the most effective pollution control and water 
 maintenance  vessel available in the world today.  It was designed to clean up 
 and rejuvenate watercourses in order to re-create a healthy and safe environment.  
 This multifunctional vessel incorporates several vessels into one.  The Scavenger 
 2000  simultaneously performs multiple functions, including water 
 decontamination, oxygenation as well as bulky waste and debris collection 
 from the water.  The  water decontamination system of the Scavenger 2000 
 performs its tasks without the use of any chemicals added to the bodies of  water. 
 
1.4 Pollution of waterways by floating debris and storm water run off are developing 
 into a major concern worldwide.  The Scavenger 2000 is the only vessel available 
 that can be used as a water depollution station capable of working 24 hours a day, 
 year round. It can effectively reduce the number of undesirable bacterial, and 
 algae species present in the surface waters, while raising the dissolved oxygen 
 levels, improving water clarity and reducing odors associated with contaminated 
 water.  The Scavenger 2000 is capable of treating an approximate 10,000 gallons 
 of water per minute. 
 
1.5 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. 
 
1.6       Major Uses of the Scavenger 

• Restoration of lakes, harbors, waterways to their natural state using its patented 
Oxy-Plus and aeration systems. 

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

  

  
D. Cost and Financing  
  
1.7 The contract signed between the city of Managua and V&V Development Group 
 stated that the Scavenger 2000 would operate for ninety days, approximately two-
 thousand hours. The total cost for the project was eight-hundred seventy-four 
 thousand US dollars ($874,000).  The payment conditions were as follows:  two-
 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 seventy-four thousand 
 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 city of Managua to 
 secure the completion of the project 
 
 
 
 

II. THE PROJECT 
 
 

A.  Objectives 
 
2.1 The main objective is to provide a professional service with the special equipment 
 for the decontamination, cleaning, and treatment of the waters of Lake Tiscapa by 
 implementing the Oxy Plus technology.  

 
2.2 Description of Services 

• Total two thousand hours of boat and equipment operation 
• Gather and extract solid waste and floating debris 
• Ionized 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 
 

2.3 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 
 
 

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

 
 
 

B.  Description and Components 
 

1.     Scavenger 2000 
 

2.5 The heart of the Scavenger 2000 vessel is an advanced on board water treatment 
system utilizing redundant oxidizers. The purpose of treating the water that enters 
through the bow of the vessel at approximately 36,487 liters per minute that can 
be injected into the water from the surface of the water to a depth of 30 ft is to 
reduce or eliminate bacteria & viruses and to improve the clarity of the water. In 
addition it will oxidize inorganic, iron, etc. While removing odors such as sulfur, 
nitrogen, and organic odors. It is effective in algae control, it directly kills algae 
and algae food source. After treatment the water is then re-oxygenated with 
30,000 liters of oxygen per hour. This substantial oxygen enrichment contributes 
directly to reducing toxins suspended in the water. 

 

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

2.7 Opening Bow The Scavenger 2000 is of metal construction, built in accordance 
with internationally recognized marine vessel design standards. It has a length of 
38 ft and a beam of 8 ft. gross weight is 10.5 metric tons its height form water line 
is 10 ft. It is equipped with an opening bow and ballasting system that essential in 
the operation of all on board systems. One crewmember can operate the boat 
either in cruising or in oil recovery modes. A small, yet comfortable cabin 
provides protection for the vessel controls and the crew.   
 

2.8 Fire Fighting and Beach Clean Up An auxiliary power plant in the form of a 
marine diesel engine provides power to equipment such as the water cannon and 
the Oxy-Plus System all on-board hydraulic actuators and electrical systems meet 
the requirements of recognized marine standards. The specially designed deflector 
enables the vessel to do 360 degree turns in place. This feature is essential when 
operating in narrow areas and places, which are not easily accessible.  
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2.9 Mobility. To facilitate rapid deployment, the Scavenger 2000 was designed for 
easy transportation by road, rail, ship, or plane. The cabin is easily removable to 
accommodate transportability. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 
2.10 Physical 

• Reduces turbidity: Ozone alters the surface charge which allows suspended 
particles to coagulate, they then are removed by sedimentation, filtration 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 University show that 
water clarity improved by more than 50 percent. 

• Algae control: Algae is a natural odor generator.  Ozone indirectly kills algae by 
oxidizing the organic chemicals that algae eat. 

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

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

• Increases DOC: (Dissolved Oxygen Content).  The life force of the water is 
oxygen.  Ozone is a triatomic oxygen that becomes oxygen in anywhere from a 
few seconds to a few minutes.  This increases the oxygen in the water. 

• Sheen:  Ozone oxidizes the sheen in the water. 
 
 
 
 

III. PROJECT EXECUTION 
 

 
A.  Execution period and timetable 
 

3.1 The project started on August 15th, 2004 when the Scavenger 2000 arrived at 
Lake Tiscapa.  The cleaning began as soon as the vessel was in the water. 
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3.2 The vessel was operated by four trained and certified Nicaraguan 
technicians/operators in three working shifts of eight hours each.  All the shifts 
recorded data, events, and vessel functions in an operation log book.  The 
technicians/operator maneuvered the vessel throughout the entire lake in each 
shift; first by circulating around the lake, and then by crisscrossing from side to 
side to cover the entire surface. They also concentrated on specific areas where 
contamination was at its highest.  While in operation, all of the vessel’s 
equipment and system operated at maximum capacity. The vessel only docked to 
refuel and for maintenance. 
 

3.3 Vessel Performance. The 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 mechanics.  Professional 
divers were hired to examine the vessel. 
 

3.4 Rain Obstacle. From the daily meteorological report made by INETER 
(Nicaraguan Meteorological Institute), it was recorded that during the month of 
August there was 125.7mm of precipitation and during the month of September 
there was 165.7mm of precipitation. This heavy rain caused outfalls, bringing 
additional amounts of debris and contaminated water into the lake.  Therefore, the 
time allotted for the project was extended by eighteen days. From the systemized 
monitors of the quality of water in Lake Tiscapa, it was verified that after the 
intense precipitation the concentration levels of total and fecal coliform rose 
dramatically from the previous recorded levels.  This demonstrates that the rains 
contribute significantly to the contamination of Lake Tiscapa, creating an 
inconvenience in the timetable. 
 

3.5 In order to counter the effect of the outfall constantly seeping oil and highly 
contaminated water and bringing in debris into the lake, a boom was installed to 
contain it in a closed area.   
 
 
 

 

 

 

 

 

 

 

 

3.5  
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3.6 The project was completed on December 2nd, 2004.  On this date, all objectives 
were achieved and all contractual obligations met.  The goal of reaching a 
swimming standard water quality level type 4 was achieved.  Living up to their 
promise of being the first to swim in the clean lake after the project was 
completed, both the Mayor of the city of Managua Herty Levites and the Minister 
of Environment and Natural Resources Arturo Harding swam in the lake a few 
days after the objectives were met.   
 
  

 

 

 

 

 

 

 

 

 

 

 

 

  

3.7 The water became clearer and there are signs that the wildlife is returning  to the 
 lake; aquatic birds have settled around the lake, turtles have been spotted, and 
 large school of fish have become visible throughout the lake.  The completion of 
 the project revealed the wildlife that was hidden behind the contaminated water. 
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3.8 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 ozone were 
 injected into the lake.  Approximately 500 cubic yards of debris was collected.   
 

 

B.  Project monitoring and evaluation system 
 

3.9 The method of monitoring and evaluating the project was through a weekly water 
sample analysis that was conducted at two laboratories in Nicaragua, private 
Laboriatorios Medico-Quimicos Dr. Bengoechea, S.A. and Laboratorio de Agua 
Residuales Centro de Investigacion y Estudios en Medio Ambiente (CIEMA) 
Universidad Nacional del Ingenieria, (UNI – RUPAP).  The samples used at 
CIEMA were personally collected by their staff.  At CIEMA the method used for 
the water analysis was M.N. 9222D and M.N. 9221B-C. At Private Laboriatorios 
Medico-Quimicos the method used for the water analysis was S.M.WW XX ed. 
9221C. The water samples were collected from 2 ft depth from 08:00 am to 11:30 
a.m. The oxygen level and water temperature was also monitored by an oxygen - 
probe that is installed on the vessel. A scientist who specializes in water treatment 
was also hired by the company to personally conduct evaluations and monitor the 
progress of the project.  All samples were collected two feet deep at the same 
twelve specific points of the lake each time. (Page 45) At the completion of the 
project the Ministry of Health conducted its own analysis of the water. 

 
 
 
 

IV. RESULTS 
 
 

A.  Conclusion 
 
 
4.1 The success of the project in a period of 4 months, a total of two thousand 
 operation hours, proves the efficiency of the vessel Scavenger 2000 and Oxy-
 Plus Technology.  After decades of Lake Tiscapa being contaminated, in 
 December 2004 it once again became a decontaminated and clean lake with 
 wildlife and a quality of water that allows swimming and water sport activities.  
 Because the treatment cleared the water, ultra-violet rays of the sun are able to 
 rejuvenate the lake, raise the oxygen levels in the water, and keep it clean.    

 
 

B. Water analysis 
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Legal document stating the contract was completed and terminated. 
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