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OUTLINE OF THE STUDY RESULTS 

 

1．．．． Objectives of the Study 

(1) To formulate a water quality control plan that underscores strengthened water 
quality monitoring activities and wetland conservation for the Patos and Mirim lake 
areas.  

(2) To transfer technology to the Brazilian counterparts during the study.  

 

2．．．． Study Area   

The study covers Patos and Mirim lakes basin which is approximately 150,000km2. 
Because of the IDB financed Pro Guaiba Program in the Guiaba River basin, which is in 
the northern half of the Patos lake basin, only pollution load analysis based on available 
data was carried out therein. The study, therefore, mainly covered the Mar de Dentro 
area (approximately 66,000km2 with a population of 1 million) , which makes up the 
southern half of Patos Lake basin.  

 

3．．．． Present Environmental Conditions in the Patos and Mirim Lakes Area   

The Patos and Mirim lakes in the southern region of the state of Rio Grande do Sul are 
suffering from water quality contamination and sedimentation due to the inflow of 
domestic and industrial wastewater from the basin, felling activities, and the excessive 
use of agro-chemicals for cultivation. The expansion of farmlands and encroaching 
domestic animals have also resulted in changes in vegetation and loss in bio-diversity in 
nearby wetlands.  

As for water quality, human excreta (bacteria) has seriously contaminated the 
downstream section of rivers flowing through urban areas, e.g. Pelotas, Sao Lourenco 
do Sul, etc., and along the west coast of Patos Lake.  This dose not only deteriorate the 
urban living environment but also prevent lake-shore utilization for recreational purpose. 
Nutrient salt (nitrogen and phosphorus) level is also high in Patos Lake except the 
central water section through a year.  This eutrophic level is foreseen to obstruct the 
use of the water for various purpose. The slope areas in the Sutil and Duro river basins 
and the Cangucu area are considered to be the most highly prone to soil erosion.   
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4．．．． Problems   

In view of the previously mentioned present environmental conditions in the Patos and 
Mirim Lakes area as and how environmental administration is implemented at present 
in the RS state, the following seven (7) items are the issues relevant to water quality 
conservation to be addressed and resolved.  

(1) Solving contamination by human excreta 

(2) Prevention of eutrophication 

(3) Solving contamination by organic substances 

(4) Actual understanding of contamination by agro-chemicals and heavy metals 

(5) Strengthening monitoring of industrial pollution sources 

(6) Joint use of information on water quality 

(7) Promotion of environmental education 

 

On the other hand, the following are the five issues regarding wetland ecosystem 
conservation that need to be addressed and resolved. 

(1) Promote understanding of the value of wetlands 

(2) Organize a wetland committee 

(3) Preservation of significant wetlands and facility construction 

(4) Promote wise use of the wetlands 

(5) Collection and making public of information on wetland ecosystem 

 

5．．．． Outline of the Master Plan 

5-1 Target Area 

For the restoration and conservation of the environment in the Patos and Mirim lake 
areas, a plan solely targeting these objectives should be made. As above mentioned, 
however, this study will focus on the Mar de Dentro area (approximately 66,000km2) 
and as such the master plan will restrictively cover the same area, excluding the Guaiba 
River basin.  
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5-2 Components 

To solve the problems aforementioned, a Master Plan with the following eight 
components was presented. 

(1) Water Quality Control Plan, (2) Sewage Treatment Plan, (3) Solid Waste 
Management Plan, (4) River and Basin Management Plan, (5) Wetland Ecosystem 
Conservation Plan, (6) Water Quality and Hydrological Monitoring Plan, (7) 
Organizational Strengthening and Joint Information Use Plan, (8) Environmental 
Education and Capacity Building Plan 

 

5-3 Target 

The medium and long term target level of the Master Plan were established with due 
consideration of the present deteriorating state of the aquatic environment and the 
wetland ecosystem, the needs of the residents, scale of the countermeasures to be 
adopted, and the time it would take for the countermeasures to take effect. These targets 
are shown in the following table. 

 

Target Level 
Target Year Water Quality Wetland Ecosystem 
Targets for the 
Medium Term  
（（（（2010）））） 

Solving contamination by human 
excreta 

To attain the no. of fecal coliform groups 
(annual average) designated by water 
section 

A Class: less than 1,000MPN/100ml 
B Class: less than 1,000MPN/100ml 
C Class: less than 1,000MPN/100ml 
D Class: less than 4,000MPN/100ml 

For water areas used for recreation, 
however, the following should be attained 
during the peak season 

Less than 250MPN/100ml (primary) 
Less than 500MPN/100ml (secondary) 

1. Promote understanding of the 
  value of wetlands 
・Training of the staff of government 

agencies, schools, environmental 
NGOs.  
・Attain the target number of users of 

the visitor center 
2. Conservation of significant 

  wetlands 
(Del Rey wetland, Camaqua riverine 
forest, Pequena Lake, S. Goncalo canal) 
･ Maintain bio-diversity (number of 

species)  
・Maintain wetland area and water level 

Targets for the 
Long Term 
（2020） 

Solving problems concerning 
eutrophication and soil runoff 

To attain the TP level (annual average) 
established for every water section. 

A Class: less than 0.03mg/l 
B Class: less than 0.05mg/l 
C Class: less than 0.05mg/l 

For the majority of the northern water 
section, B class will be applied, while A 
class will be applied to the central and 
eastern sections, and C class will be 
designated for the most part of the 
southern water sections.  

1. Promote understanding of the value 
of wetlands 

Have at least 1 member of every 
household in the study area visit 
the wetlands.  

 
2. Preservation and recuperation of 

other wetlands 
Restoration and preservation of 
essential vegetation. 
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5-4 Program and Projects 

To attain the targets shown in the above table, it is necessary to implement the following 
twenty three (23) projects arranged in the seven programs. The implementation in the 
Mar de Dentro Area of projects marked with an asterisk should be given priority. The 
rest will be implemented in the entire RS state.    

 
1. Point source load reduction program 

(1) Construction of domestic wastewater collection and treatment system * 

Expansion of municipal sewerage network and construction of a sewage 
treatment plant in Pelotas, Rio Grande, Sao Lourenco do Sul, Tapes and 
Camaqua 

(2) Strengthening of industrial wastewater monitoring activities * 

Creating an inventory on industrial wastewater generation sources  

(3) Promotion of cleaner production  

Introduction and guidance of desirable production processes by industrial 
type 

 
2. Non-point source load reduction program 

(4) Improvement of domestic solid waste collection and disposal system * 

Establishing a separate collection system, providing collection equipment 
and constructing a sanitary landfill site in Pelotas, Rio Grande, Sao 
Lourenco do Sul, Tapes and Camaqua 

(5) Promotion project of an environmental conservation oriented agriculture * 

Introduction of an environmental conservation oriented agricultural 
system, including soil runoff prevention and the reduction of agricultural 
chemical use into the Cangucu are 

(6) Project for soil erosion and soil runoff prevention * 

Implementation of soil erosion and soil runoff prevention measures 
including terracing, afforestation/reforestation, etc., in the catchment areas 
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of the Stil and Duro rivers. 

 
3. Wetland ecosystem restoration and conservation program 

(7) Awareness and expansion project on the functions of a wetland 
ecosystem* 

Planning and implementation of events and hands –on-training in concert 
with the wetland committee and NGO. 

(8) Conservation of important wetlands * 

Establishment of development regulation, water level maintenance, and 
construction of visitor center and access roads for the Del Rey wetland, 
Camaqua riverine forest, Sao Goncalo canal and Pequena lake. 

 
4. Establishment of a hydrological and water quality monitoring system program 

(9) Transfer of monitoring techniques * 

Transfer of techniques to the municipality and NGO through the 
formulation of manuals on observation and sampling, as well as 
hands-on-training. 

(10) Monitoring facility expansion project * 

Providing the equipment for the surveys and observation works and 
construction of laboratories 

 
5. Joint use of environmental information program 

(11) Construction of an environmental information database * 

Data base construction and mapping of environmental information held in 
every sector , and publishing of the results in the web site. 

 
6. Environmental education and personnel capacity building program 

(12) Dissemination of environmental education activities * 
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(13) Expansion of environmental education facilities * 

(14) Training of local administrative personnel 

 
7. Surveys and monitoring program 

(15) Surveys on generation load per unit production 

(16) Surveys on actual contamination by agricultural chemicals * 

(17) Water quality monitoring of Patos Lake * 

(18) Water quality survey in the southern water section of Patos Lake * 

(19) Survey for the formulation of the Mirim Lake water quality control plan 

(20) Survey for the formulation of the Camaqua River basin conservation plan* 

(21) Survey for the formulation of the Piratini River basin conservation plan * 

(22) Survey for the formulation of the Guaiba River basin water quality 
management plan 

(23) Survey for the formulation of leachate prevention measures at the existing 
disposal site in Rio Grande * 

 

5-5 Implementation Cost of the Priority Projects 

The selected priority projects were classified into seven categories, and the cost of each 
category was roughly estimated. The estimated total initial cost, annual operation & 
maintenance cost, and the total renewal cost are US$ 66,031,970, US$ 6,620,250, and 
US$ 31,141,000, respectively. 

 

6．．．． Project Evaluation 

The benefits that can be gained from the attainment of the targets were estimated and 
compared with the implementation cost of the selected seven priority projects. 
Calculation for scenarios assumed under Case 1 showed an IRR of 13.10%, B/C of 1.31, 
and NPV of US$31,735,700（assuming a discount rate of 10%）. The benefits were 
calculated to exceed the project cost even if the latter increases by 10% and the former 
decreases by 10% as well. Further the results of the technical evaluation and the 
environmental impact assessment did not indicate any particular difficulties. Therefore, 
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the priority projects proposed in this Master Plan are really worth implementing. 

 

7．．．． Recommendations 

(1) The state of Rio Grande do Sul should, as soon as possible, formulate a 
development plan in harmony with the master plan proposed herein in accordance 
with the basic policies of the Mar de Dentro Program, which was implemented to 
develop the characteristics and potential of the area in order to increase the income 
of and create job opportunities for the residents.  

(2) Under the traditional land ownership system in the state of Rio Grande do Sul, 
many areas are careless with the use of the land and landowners are really not that 
concerned about developing an environmental conservation oriented agriculture 
and soil erosion and runoff prevention measures. But for the implementation of 
non-point source countermeasures landowners should be made to understand that 
these will improve land productivity in the long run, and their cooperation in the 
implementation of the measures should be acquired  

(3) Since actual production activities and wastewater and solid waste management 
conditions in the industrial point sources in the Mar de Dentro area not known, 
these will be determined, and monitoring will be carried out to determine the water 
quality in surrounding water areas.  

(4) In the master plan, the concept adopted for the sewage treatment plan for Pelotas 
and Rio Grande and the solid waste management plan for Pelotas is very basic. To 
come up with concrete schemes, the implementation of a feasibility study is 
required.  

(5) The runoff load from the Guaiba River basin makes up about 60% of the Patos 
Lake inflow load, and this is particularly evident in the northern half of the lake 
where eutrophication is reaching a critical level. In the future, it is necessary to 
incorporate into the PRO-GUAIBA Program sewage treatment and basin 
conservation measures that would affect nutrient salt reduction. 

(6) The state of Rio Grande do Sul should hasten the implementation of the policies 
proposed in the master plan based on the experiences gained from the preceding 
PRO-GUAIBA Program. In addition, the state should also expedite the 
strengthening of the planning and coordinating functions of SEPMD, the 
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executing secretariat for the Mar de Dentro Program.  

(7) The results of calculations using the runoff load simulation model, the hydraulic 
and water quality simulation model developed in this study, and the water quality 
monitoring results should be compared incessantly, to clearly identify the factors 
affecting changes in lake water quality and to establish more effective 
countermeasures.  
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