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ABSTRACT  
 
The Ranchos lagoon presents a eutrophic behaviour, covered by aquatic plants, 
mainly water cabbage or water lettuce (Pistia stratiotes). The situation prevents 
the use of the resource by the population and affects the local tourist potential. 
Ranchos Municipality requested an initial study to get basic management and easy 
application tools for adequate management of the lagoon, while ensuring its 
conservation and minimizing the problems resulting from inadequate 
management. A diagnosis of the situation was carried out considering climatic, 
topographic, hydraulic, hydrochemical, biotic and cultural aspects to determine 
the factors that alter its quality and prevent the conservation and use of the 
lagoon. Based on cabinet tasks, field studies (sampling of water quality, 
bathymetry of the lagoon and characterization of the current state of the lagoon 
banks) and periodic visits to the study area, the basin activities, contribution and 
functionalities were identified. Once the conflicts were detected, specific initial 
measures were proposed to mitigate the situation and the basis for a Lagoon 
integral management plan were established within a framework of environmental 
and social sustainability. 
 
Key words: Laguna de Ranchos, sustainability, management, resource recovery, 
water resources. 

 
 
INTRODUCTION 
 
The city of Ranchos, located in the municipality of General 
Paz, province of Buenos Aires, was losing the recreational 
use and tourist potential of the lagoon located at the north 
of the city and as a result, they requested a study to 
guarantee the conservation, protection, recovery and 
sustainable use of the lagoon. 

As soon as the activities and tasks were agreed and an 
agreement between the University and the Municipality 
was signed, the diagnosis of the current Lagoon’s situation 
began by performing a complete analysis of the climatic, 
topographic, hydraulic and hydrochemical aspects, etc. 

Basis for the development of a Lagoon’s Integral 
Management Plan and proposals for short, medium and 
long term activities carried out by the Municipality, were 
established by detecting the problems through the analysis 
of background information, coupled with the development 
of the cabinet and laboratory tasks, as well as, the 
realization of periodic visits to the area under study and 
field´s activities. This plan will allow the Municipality to 

make a sustainable use of it while defining what projects 
are needed, which is a priority, how to carry them out and 
the required funding to achieve the proposed actions. 
 
 
Objectives 
 
The objectives of this experiment is to carry out an analysis 
of the Ranchos Lagoon’s state by determining the quality of 
the water banks and the reversibility of the eutrophic state 
to propose solutions to administer the resource from the 
recreational and tourist point of view within safe 
conditions for population’s health and goods while 
preserving aquatic life. 
 
 
Study area 
 
Ranchos is the main city of the Municipality of General Paz 
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within the northeast of the Province of Buenos Aires. The 
Lagoon under study (35º30'28.87 "S 58º19'31.67" W), is 
located in the northeast limit of the urban area of Ranchos. 
It is an artificial lagoon excavated in a low area, adapted for 
tourist and recreational use. It has an area of 45 ha, with 
three islands of 9 ha in total, leaving an aquatic area of 36 
ha of water mirror. 

It represents an important space for recreation and 
leisure for the population since it is a green space with a 
Pampean region characteristic ecosystem. The neighbours 
use the lagoon for physical and aquatic activities. Currently, 
only the municipal camp located on the shore is used and in 
January the Municipal Festival of Los Fortines was held on 
the central island.  

The climate is temperate Pampean and wet, with 
prevailing winds of the southeast and north. The average 
annual temperature is 17ºC and the average annual rainfall 
is of the order of 900 mm, concentrated in the warm 
season. There is a data series of 86 years (1911 to 1996) of 
monthly rainfall and average annual temperatures of the 
National Meteorological Service, and it was calculated that 
during the analysed period the evapotranspiration does not 
exceed the rainfall. 

Geomorphologically, the study area is part of the Salado 
river basin in the Pampa plain, sunken zone. It is 
characterized by being a flat eolic plain with sandy and silty 
soils predominantly of the Pleistocene, with slopes that do 
not exceed 1.3%, as is the case of most of the Pampean 
region. 
 
 
Lagoon environments 
 
The Pampas region of Buenos Aires is dotted with 
numerous shallow lagoons having similar characteristics. 
The Pampásicas lagoons are superficial (lentic) bodies, 
permanent or temporary, lacking thermal and chemical 
stratification and as a result of their scarce depth, they 
suffer cycles of floods and droughts (Quirós and Drago, 
1999).  

The Pampean lagoons have a high concentration of 
organic matter and nutrients, usually in eutrophic state. 
These processes are relatively slow, but in several cases 
they are determined by human activities with an increase in 
the incorporation of nutrients and, as a consequence, 
accelerated eutrophication or cultural eutrophication. This 
acceleration can be due to several causes, such as the use of 
detergents, fertilizers and organic waste, which generate 
significant changes more evident in the water quality and in 
the use or exploitation (Quiróz, 2004). 

The Ranchos lagoon is of the arreica type, formed by a 
closed basin without tributaries or natural drainages, 
where the contributions correspond to the direct 
precipitation, the surface run-off of the basin and the 
income of the free aquifer. Currently, it has an artificial 
emissary that consists of a channel of 15.5 km in length that 

discharges the surplus to the Vitel stream and to some 
channels that enter it (Dangaus, 2005). In the current 
situation, it constitutes a reduced and transformed 
expression by human’s hand from the original depression 
that originated it. The alteration of the original water body 
is as a result of the work that began in the mid-1980s and 
was partially completed at the end of 1995; which 
continued in 1999. It is for this reason that the retention 
regime for surface water contributions was modified.  

The General Paz municipality in its ordinance No. 43 of 
30/78, seeks to channel and control urban expansion and 
preserve rural areas within the district’s jurisdiction and in 
accordance with the provisions of Provincial Law No. 8912, 
considers necessary the correct use of the different areas 
within the territory to achieve the optimal development of 
the various activities and the preservation of natural, 
landscape, historical and general interest resources.  

In this context, the Ranchos lagoon is surrounded 
alongside its perimeter by municipal lands, which is of 
great importance when defining the actions to define an 
integral management plan. 
 
 
METHODOLOGY 
 
To understand the water run-off functioning, a Digital 
Elevation Model (DEM) created from satellite images 
delimiting the basins and intermediate sub-basins was 
generated. The highest area is the N-NO of the General Paz 
municipality on the border with the Branden municipality 
and the height decreases gradually towards the S-SE 
(Figure 1). The city of Ranchos belongs to the basin of the 
Salado River, as can be seen in a basin divide. In this way, 
part of the city of Ranchos, as well as, the lagoon, drains 
towards SO Salado at the height of the General Belgrano 
municipality, while another part of the city unloads in the 
east direction, the lagoons Vitel and Chascomús belonging 
to the system of the Chained Lagoons, unloading 
downstream in the Salado River. 

The hydrological and hydraulic study and the possible 
sources of contamination determined that the entry of 
water to the system is done through direct precipitation in 
the lagoon, the run-off from the contribution basin of the 
banks and the anthropic income through channelling, while 
the outputs are evapotranspiration and discharged through 
the channel. In this study, the influence of the aquifer on the 
equilibrium of the lagoon is unknown. 

Based on previous research, image studies, field surveys 
and interviews with residents and officials, maps were 
drawn illustrating the contributions to the lagoon and 
identifying the possible sources of pollutants in the lagoon 
(Figure 2): 
 
(1) Admission channel: This include washing surfaces of 
adjacent fields (agrochemicals, fertilizers and nutrients); 
part of the run-off coming from the industrial park (organic  



 
 
 
 

 
 

Figure 1: Variation of the relief in the area of General Paz municiaplity. 

 
 

 
 

Figure 2: Location at the Party level of the sub-basins intervening in the study area. 

 
 
matter, nutrients and bacteriological), rainwater channels 
that provide the washing of the city, grain storage company 

(washing plant and possible effluent dump), washing of a 
deposit of outdoor vehicles (hydrocarbons). 



 
 
 
 

 
 

Figure 3: Entry and exit channels and sampling points for water quality analysis. 

 
 
  
(2) Discharge channel: This is regulated by a gate (to 
retain water in droughts and control floods); washing or 
overflowing of the wastewater treatment plant in the city 
near the lagoon (the effluents are discharged into the canal 
and downstream of the floodgate). Washing of the facilities 
of an abandoned cattle slaughterhouse: building very close 
to the lagoon with unused and abandoned treatment 
lagoons.  
 
(3) Central Islands: This represent a farm with constant 
presence of horses without adequate management of waste 
(organic matter, nutrients and bacteria) and party of the 
forts with generation of waste during the celebration, 
which takes place only one weekend a year, such that the 
final damage is reduced to a minimal. 
 
The bathymetric study was carried out to complement the 
hydrological analysis and determine the depth of the 
lagoon. In order to cover most of the surface, the depth was 
recorded in 40 georeferenced points with GPS, thus, 
determining the IGN coordinates of each point. In the same 
campaign and considering the possible sources of identified 
contamination, 7 sampling points were selected to observe 
the influence of each site on water quality (Figure 3). 
Samples of water collected in the lagoon were analysed to 
determine physicochemical and bacteriological parameters. 
The sampling points and sources of contribution selected 
include:  
 
- Point 1: Area in front of the camping grills, sector with the 
highest concurrence of the population throughout the year, 

in which there is a greater probability of exposure to 
contact with water;  
- Points 2 and 4: Area where it enters through the sewers, 
superficial aprotes of the adjacent fields;  
- Point 3: Watertight zone between the central islands, 
possible contributions for run-off from the dressage field, 
with scarce water circulation;  
- Point 5: At this point, it is proposed to observe the 
influence of the sewer inlet channel 1, which brings 
rainwater from the industrial park sector;  
- Points 6 and 7: The contributions coming from the channel 
of rainwater collection and neighbourhoods of the city are 
analyzed. 
 
 
Water quality index 
 
Water Quality Index (WQI), defines the ability of the body 
of water with respect to the priority uses it may have. The 
WQI of the National Health Foundation of the United States 
(NSF), a widely used index specifically designed to 
characterize the water quality in rivers was used. However, 
its application was considered valid for the case of the 
lagoon as one more data was taken into account for the 
evaluation of the situation. The method uses the 
parameters: Coliforms, pH, BOD5, nitrates, total 
phosphorus, temperature change (difference between 
ambient temperature and water temperature), turbidity, 
total dissolved solids, OD (percentage of saturation). For 
the calculation, the additive version of this index was 
applied: 



 
 
 
 

 
 

Figure 4: Sampling campaign and depth measurement (February, 2017). Surface of the lagoon covered with 
Pistia statiote. 

 
 
 

   (1) 
 
Equation 1 uses Wi weighting factors proposed by NSF for 
each parameter, with a variation between 0 and 1, and Qi 
scale factors calculated by means of polynomial 
adjustments to the standardization curves associated to 
each variable formulated by the NSF (Fernández and 
Solano, 2003). 
 
 
Calculation of the degree of eutrophication  
 
To calculate the degree of eutrophication of the lagoon, the 
method proposed by the Eutrofization Committee of the 
Organization for Economic Cooperation and Development 
(OECD), which relates the different trophic states with the 
chlorophyll contents determined in the body of water was 
applied. The ICOTRO trophic contamination index, which is 
based on the concentration of total phosphorus, usually due 
to being the limiting nutrient that defines eutrophication in 
aquatic ecosystems was used. The trophic state of the 
Pampean lagoons varies from eutrophic to highly 
hypertrophic (Miretzky et al., 1998).  

To quantify the degree of clarity or turbidity of the 
Ranchos Lagoon, the relationship between the average 
depth and the depth of the photic zone (Zmedio / Zofótico) 
was used (Figure 4). When this indicator is smaller or close 
to 1, it is very likely that the surface shows a high 
development of submerged and emerging macrophytes, 
resulting in a clear water lagoon. A lagoon of turbid waters 
with low transparency has a variable degree of 
phytoplankton and a higher algal biomass than the previous 
one with a relation close to 0 (Quirós et al., 2002). The 
morphometric data that emerged from the bathymetry  

 
 

carried out in the Ranchos lagoon defines it as a clear water 
lagoon because it has a ratio of 0.64. 
 
 
Bank conservation index 
 
For the evaluation of the banks, the methodology published 
in the International Congress of Hydrology of the Plains was 
adopted (Azul-Prov. Bs As, 2010) and "The conservation of 
the riparian areas of the pampean streams" as reported by 
Troitiñio et al. (2010). Although it is a methodology used in 
streams, it can be applied since at present there is no 
specific characterization for the Pampean lagoons. In 
bodies of water that meet or cross rural areas, a significant 
fraction of the pollutants and sediments transported by 
run-off enter diffusely along the perimeter, this is called the 
wash load. Therefore, protecting the coastal areas of the 
lagoon that function as buffer zones would be an effective 
measure to reduce the entry of pollutants such as nitrogen, 
phosphorus and pesticides into the lagoons and maintain 
acceptable limits of water quality. The conservation of the 
coastal areas of the lagoon increases the value of the land 
by improving the aesthetic quality of the properties and 
increasing the wildlife of the region (Troitiño et al., 2010). 
Some previously defined landscape attributes were used to 
construct a riparian quality index to identify those sections 
of the coastal area that present risk and warns of the need 
to adopt management measures to recompose the 
appropriate conditions of those areas. 
 
Width (A): Attribute that integrates the slope and length of 
river soils, considered as 100% of the soils that may suffer 
losses due to erosion. The classification of the buffer zones 
of width results in the decimal fraction of the floor of the 
riverbank effectively occupied as a buffer.  



 
 
 
 

Table 1: Intervals of validity of the I.C.R.  

 

Intervals of validity Variable 

I.C.R between 1 and 3 Severely altered sectors  

I.C.R between 4 and 6 Conditions that significantly reduce the capacity of cushioning  

I.C.R between 7 and 9 
Some level of alteration but that do not seriously affect the buffering 

capacity, nor the maintenance of biodiversity  

I.C.R equal to 10 

Sectors in ideal conditions of conservation (stretches completely 

conserved without evident signs of degradation) and of very low 

risk of alteration 

 
 
 
Use of adjacent lots (U): Classify the soils by their capacity 
of use. Soils subjected to an inappropriate use for their 
aptitude will be classified with a lower score when there is 
increased erosion and presence of degradation.  
 
Coverage of the plant (C): A maximum of coverage 
determined by the vegetation without grazing established. 
The minimum coverage is where there is bare ground, or 
isolated patches of vegetation. An intermediate degree is 
given by a grass of at least 20 cm of height of the cover, 
without obvious trampling and without deterioration of the 
soil. We seek to establish the percentage of coverage for 
each zone. The final evaluation is achieved with the 
measurement of height, stratum and the existence of 
vegetable mattresses. 
 
Use of margins (M): This variable refers to the habitual 
use of the coastal areas of the lagoon, such as occasional 
grazing, recreation, etc. The value of this variable is lower 
when the use has a negative impact on the conditions of the 
margins: landfill, transit of animals or vehicles, etc.  
 
Limits (L): The existence of fences that delimit margins is a 
measure to restrict entry. The maximum score for this 
variable was for lots completely fenced with barbed wire in 
conditions to reduce access. The minimum score is for 
batches without barbed-wire. The existence of barbed-wire 
with specific opening for access was weighted as an 
intermediate grade.  
 
Income (I): Entries are defined as delimited sites where 
water penetrates, evading the buffer zone and dragging 
sediments. These entries are considered when they 
contribute a significant amount of sediment that can be 
observed at the entrance to the lagoon. To classify this 
attribute, the percentage of sediment-free bottom was 
established. 
Once the attributes are weighted with a scale of 1 to 10, 
Equation 2 is applied to obtain the I.C.R. 
 

   [2] 
                                        (2) 

The stretches under study were classified according to the 
ranges in Table 1 to obtain the Conservation Index, on a 
scale of 1 to 10.  
 
 
RESULTS AND DISCUSSION 
 
From the measurements obtained in the field and the 
bathymetry carried out, it is observed that the lagoon 
presents greater depths in the northeast sector coinciding 
with the exit area, reaching a maximum value of 1.85 m and 
lower depths in the southeast sector, with an average of 
1.10 m and a minimum of 0.94 m, close to the entrance of 
the canal from the industrial park. The depth difference is 
due to the dredging tasks carried out in the discharge 
sector (Figure 5). 

Table 2 shows the results obtained from the analysed 
parameters are presented for the 7 water samples taken 
and the average value of each parameter for obtaining the 
ICA of the lagoon. 

The ICA adopts a maximum value of 100 for optimum 
conditions, which decreases with the increase in pollution 
to 0, for a totally deteriorated water quality. The 
application of the ICA for the lagoon gave a value of 56.32, 
determining a regular water quality, according to the 
method. Water with an ICA of this category generally have 
lesser diversity of aquatic organisms and frequently 
increased the growth of algae or vegetation, a 
characterization that coincides with the observations made 
in the lagoon. 

Considering the index obtained according to the NSF, the 
quality of water for Recreational Use is "acceptable but not 
recommended", so it is recommended to restrict immersion 
sports with precaution of intake and "doubtful for contact 
with water". For use in fishing and aquatic life it is 
"doubtful for sensitive species" and "doubtful fishing for 
consumption" since it entails health’s risks, but "suitable for 
recreational fishing". 

From the application of the Index in each sampling point 
(Table 3), it is observed that all the values fall within the 
range [51 to 70] indicating a Regular quality. Points 4 and 5 
show a slight improvement coinciding with the decrease in  



 
 
 
 

 
 

Figure 5: Bathymetry points with IGN coordinates. 

 
 

Table 2: Values of the parameters sampled in the 7 points of the lagoon. 
 

Points 1 2 3 4 5 6 7 Average 
Temperature [°C] 21.9 21.2 22.1 20.9 23 20.5 20.4 21.43 
Depth [m] 1.85 1.65 1.4 1.4 0.96 0.965 1.33 1.37 
Turbidity [UNT] 9 8 8.5 9.5 12.5 9.5 12.5 9.93 
electric conductivity 204.8 214 219.4 213.6 219 214 223.4 215.46 
Total solids at 105 [mg/L] 145 150 115 110 112 109 114 122.14 
Oxygen Biochemical Demand [mg/L] 5.9 4.5 4.1 2.9 5.5 6.6 3.9 4.77 
Chemical Oxygen Demand [mg/L] 46.7 38.4 32 26.6 71 69.8 34.9 45.63 
Total Phosphorus [mg/L] 0.17 0.15 0.13 0.14 0.13 0.13 0.13 0.14 
Ammonia nitrogen [mg/L] 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.10 
Organic nitrogen [mg/L] 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.40 
Nitrates [mg/L] 0.6 0.4 0.5 0.4 0.4 0.4 0.5 0.46 
Nitrites [mg/L] 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Chlorophyll-a [mg/L] 9.1 3.3 4.5 3.7 29.1 10.2 4 9.13 
Chlorides [mg/L] 23.1 17.2 15.2 15.2 18.6 17.8 18.2 17.90 
Sulfates [mg/L] 2.3 2.1 3.6 6.7 3 2.5 1.8 3.14 
Carbonates [mg/L] 1 1 1 1 1 1 1 1.00 
Bicarbonates [mg/L] 105 95 120 130 115 110 120 113.57 
Sodium [mg/L] 20.5 14.9 12.6 11.4 10.1 8.6 11.2 12.76 
Potassium [mg/L] 8.5 8.9 7.6 7 6.5 5.5 8.3 7.47 
Magnesium [mg/L] 11 10.4 8.1 8.1 7.9 6 8.9 8.63 
Calcium [mg/L] 12.6 12 10.4 10.6 10.4 9.4 10.6 10.86 
Fecal coliforms [NMP/100 ml] 380 90 430 43 40 200 110 184.71 
Dissolved oxygen [mg/L] 1.55 1.4 1.5 1.45 1.34 1.55 1.4 1.46 
pH 6.69 6.39 6.68 6.6 6.68 6.37 6.58 6.57 

 
 
 

Table 3: Water quality index (ICA-SNF) for each sampling point and average value 
of the lagoon. 

 

Point 1 2 3 4 5 6 7 Average 

ICA 56,9 58 58,7 62,2 62,2 55,4 59 56,3 



 
 
 
 

Table 4: Eutrophic grades. 
 

Degree of eutrophy  Clorophyll-a [mg/m3] Total phosphorus [mg/L] 

Oligotróphic 1-2,5 <0,01 

Mesotróphic 2,5-7,9 0,01-0,02 

Eutróphic 8-25 0,02-1 

Hipereutróphic >25 >1 
 
 

Table 5: Average values of chlorophyll and phosphorus in 
the lagoon. 

 

Variable Average values 
Total phosphorus [mg/L] 0.14 
Chlorophyll-a [mg/m3] 9.13 

 
 

 
 

Figure 6: Sectors where the I.C.R was applied. 

 
 
Fecal Coliforms, a parameter that has a weight of 15%. 
 
 
Degree of eutrophication 
 
Unlike other previous indices, in which a particular value is 
determined between 0 and 1, the total phosphorus 
concentration defines itself a discrete category, namely: 1) 
Oligotrophic <0.01 (mg/L-1); 2) Mesotrophic 0, 01 to 0.02 
(mg/L-1); 3) Eutrophic 0.02 to 1 (mg/L-1) and 
Hypereutrophic > 1 (mg/L-1). Similarly, it occurs with 
chlorophyll-a concentrations (Table 4). 

Table 5 shows the average phosphorus values, such as 
those of chlorophyll found in the Ranchos lagoon, indicating 
that the lagoon is in a EUTRÓFICO state. The survey of the 
area allowed to determine that the vegetation of 
macrophytes is composed of reeds (Juncaceae), totoras 
(Typha angustifolia) and water-repellent (Pistia stratiotes), 
the latter being the predominant species. Pistia is found on 

the surface and possess floating leaves that form a rosette, 
has its roots submerged and reproduced by stolons or by 
seeds lodged between the roots. They become large, 
preventing the passage of light to the deep areas of the 
body of water and limiting the transfer of oxygen from the 
air to the water, thus, reducing biodiversity. On the positive 
side, it competes with algae for the nutrients available in 
the water, decreasing the proliferation of unwanted algae. 

The study of the zone allowed to determine that the 
vegetation of the macrophytes is composed of reeds 
(Juncaceae and T. angustifolia) and aquatic cabbages (P. 
stratiotes), the latter being the predominant species. The 
study area was delimited in 4 sectors using the Google 
Earth tool, considering the homogeneity of the place to 
achieve a more representative attribute of the area (Figure 
6). 
 
Sector 1: This   represent   the   camp, the grill, recreational 
site, the   restricted   areas  for  public use, part of the urban 



 
 
 
 

Table 6: Value of the attributes and of the I.C.R in each sector. 

 

Attributes Sector 1 Sector 2 Sector 3 Sector 4 

Use of Adjacent lots (U) 5 5 3 10 

Use of Margins (M) 7 7 7 8 

Vegetable Cover (C) 1 1 1 7 

Income (I) 1 1 1 6 

Width (A) 1 1 1 10 

Limits (L) 1 2 2 6 

N 6 6 6 6 

I.C.R 3 3 3 8 

 
 
sector and the wastewater treatment plant of the city; 
 
Sector 2: This includes recreational use areas, the location 
of the municipal swimming pool, the rain channels of the 
city and part of the urban sector; 
 
Sector 3: This represents the zone of surrounding fields 
and channel of entrance to the lagoon that transports the 
pluvial of the industrial part; 
 
Sector 4: This represent a large field area, but with greater 
density of vegetation than sector 3, both near the lagoon 
and in all its delimited area. 
 
With the information obtained in the survey from images, 
photographs and field sheets, the calculations were made to 
obtain the average classification by attribute. 
As shown in Table 6, sectors 1, 2 and 3 according to the 
methodology used are "severely altered sectors", while 4 
has "some level of alteration, but does not seriously affect 
the buffering capacity". 
 
 
Conclusions 
 
Although the requested study is due to the total coverage of 
the body of water by Pistia, this is a "lesser evil", since, due 
to the consumption of nutrients and the pattern of 
reproduction it prevents the proliferation of algae. 
However, it is necessary to control it so as to be able to 
carry out sports and recreational activities in the lagoon. 
The maintenance coverage of 25% of the surface with P. 
stratiotes, allowing recreational use while conserving the 
nature of the ecosystem and reducing the degree of 
eutrophication is recommended. 

Although the relationship between the precipitated 
volumes and the evapotranspiration is positive, the water 
consumption of the Pistia has not been considered, which in 
the case of study is high given the population of this plant in 
the lagoon; as such, the value should be adjusted 
considering vegetation surface that will be left in the water  

mirror, according to the actual water consumption.  
Given that coastal areas collaborate with good water 

quality, it is recommended to increase the surface area of 
buffer zones, to delay the entry of surface water into the 
lagoon and reduce the amount of nutrients and 
contaminants. 

To improve water quality, it will be necessary to keep 
dissolved oxygen (DO) to values above 70% saturation and 
reduce fecal coliforms to the minimum possible. 

On the basis of the studies carried out, the municipality 
was recommended to carry out works in favor of the 
circulation of water, reducing the watertight zones and 
periodic control of the entrance channels to the lagoon, 
since the highest values of organic matter and 
contaminants were obtained in the points close to the 
discharges; implementation of a responsible management 
plan for the waste generated both in the field of dressage 
and in the camp area maintain the limits of the lagoon 
under municipality control and implement a 
comprehensive plan for the management, conservation and 
maintenance of the lagoon, contemplating an emergency 
sector for possible extreme flood events exclusively for 
recreational use. 

A correct environmental management of the water 
resource will allow recovering an area of high social value 
while achieving the ecosystem sustainability. 
 
 
REFERENCES 
 
Dangaus NV (2005). Aquatic environments of the Province of Buenos 
Aires, Report of the XVI Argentine Geological Congress. 
EPA Environmental Protection Agency (1994). "The quality of our nation's 

water" Washington, D.C., Pp. 209.  
Fernández N, Solano F (2003). Water Quality Indices and Pollution Indices. 

Contributions to your knowledge and Analysis. Vice-rectory of 
Investigations. University of Pamplona. 

Miretzky P, Herrero M, Galindo G, Fernández Cirelli A (1998). 
Characterization of water resources in the area of the Chascomús 
chained lagoons system. Rev. Argentina Association of Geology applied 
to Engineering and the Environment. 12: 85-100. 

NSF International Consumer 2004. Available at: <http: 
/www.nsf.org/consumer>  

Quirós R (2004). On the Morphology of the Pampean Lagoons" Working 



 
 
 
 

Document of the Area of Aquatic Production Systems Nº3.Faculty of 
Agronomy. Buenos Aires' University. 

Quirós R, Drago E (1999). The environmental state of Argentine lakes: 
Lakes and Reservoirs. Research and Management. 4: 55-64. 

Quirós R, Rennella AM, Boveri MB, Rosso JJ, Sosnovsky A (2002). Factors 
that affect the structure and functioning of the Pampean lagoons. 
Southern Ecology. 12: 175-185. 

 
 
 

Troitiñio E, Costa MC, Ferrari L, Giorgi A (2010). The conservation of the 
riparian zones of a pampeano stream". I International Congress of 
Hydrology of Plains Blue, Buenos Aires, Argentina. 2: 777-784. 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 


