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Abstract  

This study aimed to evaluate the physical and chemical quality of the water associated with 
aspects related to fauna and flora, socioeconomic community and alternative treatment, in 
six different sampling stations in the river Capibaribe, Recife, Pernambuco, Brazil, from 
December 2012 to October 2013, in the vicinity of the Community Cancer/Tabaiares. The 
parameters studied indicate poor water quality in six points studied in the river Capibaribe, 
Recife, Pernambuco. 
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Introduction, scope and main objectives 

The increasing use of water resources, according to Mota (1995), has resulted in problems 
not only grace but also the degradation of its quality. Gradelha et al. (2006) emphasize that 
in recent decades has been a quantitative and qualitative decline in surface waters, which 
can be attributed to activities in watersheds, being directly connected to the ascertained 
imbalance in these environments. 

According APAC (2014), Pernambuco has watersheds contain two steps: the São Francisco 
River and the Atlantic Ocean. The basins draining into the Atlantic Ocean, are the so-called 
coastal rivers, the pretense that the Capibaribe River.The Capibaribe name comes from the 
Tupi language and means river of capybaras or wild pigs. Contributed to changes in the 
state of Pernambuco, who not only gave the center to the periphery, but also of the mills to 
the mall. In the nineteenth century there were some places in Recife / PE, where people 
bathing in the Capibaribe and summering on its banks (Machado 2014). 



 

 

The river Capibaribe born on the border of Jataúba and Potion municipalities, through 
various urban centers and serving as a receiving body of industrial and domestic waste. The 
basin of the Capibaribe River has an area of 7454.88 square kilometers (7.58% of the state 
area) covering 42 municipalities of Pernambuco.In the course of Recife, the river Capibaribe 
receives cargo residues from a population estimated at 430,000 inhabitants, due to urban 
sprawl. Because of this reality, the waters that suggested the title of Venice of Brazil to 
Recife, resemble any polluted canal (APAC 2014). 

In this work we present an experimental study of physical and chemical parameters of water 
samples from the Rio Capibaribe, located in Recife, Pernambuco, Brazil, with the objective 
of evaluating the physical and chemical quality and observe the conservation status of the 
same, in six different seasons collection, complemented with community socioeconomic 
data, floristic surveys and fauna in the collection and testing stations with the Moringa 
oleifera. 

 

Methodology/approach  

1. Water Collection 

The water was collected from six monitoring stations previously defined, in the rainy and dry 
season, from December 2012 to April 2014 (five collections), in the vicinity of the 
Cancer/Tabaiares Community, the river Capibaribe, Recife, Pernambuco, Brazil. 

Station 1 - Imperial Street with Street Royalty, in Motocolombó bridge, next to a car 
workshop. Station 2 - Felipe Moreno Street Road with the remedies in the Community Crab / 
Tabaiares. Station 3 - Tabaiares Street on the bridge next to the parking lot exit the stadium 
Sport Club Recife. Station 4 - Prof. Bridge Lima de Castilho in Abdias de Carvalho Avenue, 
near the Chico Science tunnel. Season 5 - Beira Rio on the bridge of entry into the 
Community Crab / Tabaiares. Season 6 - Bridge overpass in Joana Bezerra next to the 
metal walkway. 

Water samples were subjected to physical-chemical analysis in accordance with Standard 
Methods of Water and Wasterwater (APHA 1998), as well as, statistical analysis of data was 
performed. 

2. Collection of Fauna  

For the collection of wildlife specimens, we used a corer of 5.0 cm long and 2.5 internal 
diameter, being extracted from sedimentary layer. All the collected material was fixed with 
formalin saline solution at 4%. In a laboratory for extraction of meiobenthos, samples were 
sieved in running water through sieves with meshes geological intervals of 0.044 mm and 
0.5 mm for the retention of meiobenthos in their maximum and minimum intervals. The 
material retained on the .044 mm sieve was placed in petri dish for manual centrifugation, 
and the supernatant poured into Dolffus plate composed of 200 square of 0.25 cm² each, 
and taken to a stereomicroscope for counting and identification of individuals by taxon. 

3. Flora Collection  

A survey of the local flora was carried out, using as an inclusion criterion the plant habit, be 
herbaceous, shrub or tree. Another criterion adopted was the coverage area: be adjacent to 
Capibaribe river. The popular names of plants were recorded and collected materials from 
those that were considered necessary for further identification. In addition, they also made 
photographic records of the plants found, the areas and possible traces of anthropogenic 
environmental impacts. From items available in bibliographic databases, they obtained 
information about the usefulness of the plant, which contributed information from 
ethnobotanical data. Based on the ethnobotanical data, species were grouped into 



 

 

categories of use defined by Prance et al. (1987), which were: (i) power, (ii) trade, (iii) 
construction, (iv) medical, (v) technological and (vi) others. 

4. Experiment with Moringa oleifera 

The water was collected at Station 4 - near the Chico Science Tunnel (by presenting turbidity 
16.62 UNT in the chemical determination) in the city of Recife, Pernambuco, Brazil, 
presenting no preliminary treatment process. The turbidity of the water collected was 
determined by ASTM method (2014).The seeds of Moringa oleifera were harvested, peeled 
and dried at 70 0C for 30 minutes. Following recommendations Ramos (2005), the coagulant 
was always prepared at the time of testing. They were then crushed with a multiprocessor to 
form powder and sieved through 14 mesh sieve (modified Ramos 2005). The powder was 
placed in a plastic container with a lid to avoid exposure to moisture. Also according to 
Ramos suggestions (2005) treatments were performed, with five replications using doses 
equivalent to zero, 50, 100, 200, 250 and 300 mg / 200mL of the Moringa oleifera seed 
powder, with the contact time / settling corresponding to zero, 1, 2, 4 and 6 hours. Moringa 
powder ratio (mg/L) and settling time (h) was adjusted by a central composite design 
(CCRD) and had their values combined an experimental array, generating twelve 
experiments. After the calculations Seed powder was weighed on an analytical balance and 
then applied to 200.0 mL of water Capibaribe River, according to the combination of the 
concentration and sedimentation of time indicated in the matrix. After the settling time each 
sample, the supernatant was filtered, and then immediately determined turbidity (NTU) using 
ASTM D6698-14 ASTM (2014) method. The data obtained from the treatments were 
statistically analyzed by analysis of variance (ANOVA), using the F-test with 95% confidence 
interval, which indicates the influence of the variables on the required responses, that is, 
they interact statistically the concentration of the seed powder (coagulating agent) and the 
settling time with the measured parameter (turbidity). 

 5. Survey Socioeconomic and Environmental  

The historical review of Cancer/Tabaiares Community was done through literature, as well 
as informal chat with the locals. 

 

Results and Discussion 

1. Water Collection 

The results found in six sampling sites were obtained through the medium of the five 
samples taken on December 11, 2012, February 19, 2013, September 17, 2013, October 21, 
2013 and April 24, 2014.It was used as comparator's resolution CONAMA n. 357 of 2005 
and the water was classified as saline Class 1, for all water collection stations of Rio 
Capibaribe, with high sulfate levels were found in all collection stations, except in the EC 2. 
Maximum values for Ca2 + were found in ECs 1 and 6, respectively with 100.8 mg/L to 90.18 
mg/L Mg2 + . For the maximum value found was 343.625 mg/L in CE 1 and the minimum 
value of 17,625 mg/L EC 2. The acidity higher values occurred in ECs 2 and 3, respectively 
88 mg/L CO2 and 112 mg/L CO2 and minor results for ECs 5 and 6, respectively each with 
36 mg/L CO2 and 22 mg/L CO2. One can also realize low levels of iron, with the value of 1 
mg/L of total iron in the EC-collection stations, except for EC4, which was not detected the 
presence of total iron. Considering the saline water as Class 1 in the resolution CONAMA n. 
357 (2005), water should contain a maximum of 0.3 mg/L of iron.There was a small variation 
in pH in the various stations, being approximately between 7.4 and 7.9, being within Water 
Class 1 CONAMA resolution n.357 (2005), where the pH must be in a range between 6.0 
and 9.0. According to Lima (2001), for the vast majority of bodies of water the pH varies 
between 6.0 and 8.0. 

2. Collection of Fauna  



 

 

The meiobenthos been characterized significantly in both seasonal periods (summer and 
winter), consisting of 10 taxa: Nematoda, Rotifera, Polychaeta, Turbellaria, Ostracoda, 
Gastrotricha, Tardigrada, Acari, Oligochaeta and Copepoda Harpacticoida. The highest 
average monthly density meiobenthos occurred in rainy season, with 1106.5 ind. 10 cm -2. 
Of these, 90% was constituted by Nematoda. Qualitatively the meiobenthos the Capibaribe 
River (PE, Brazil), do not differ from the biomarkers distribution patterns. Rocha (1991) 
reported average of 3,716 ind.10 cm-2, in estuarine areas. Silva (1999) recorded maximum 
density of 697 cm-2 ind.10 in the estuary of the river Jaboatão, also in the south coast of 
Pernambuco.So this research the sensitivity of meiobenthos pollution groups lets registered. 
The dominance of Nematoda in the environment studied was found to be conditioned to the 
high content of organic matter contained in the fine sediment and hydrodynamic changes in 
the estuary. 

3. Flora Collection  

The results, based on organized collection indicated a remaining flora in the immediate 
surrounding Community Cancer/Tabaiares profoundly modified. They found 19 plant species 
which revealed a low biodiversity of plants in areas adjacent to the community. There is a 
lack of plant for production use. The medicinal uses of plants and trade, mainly as firewood 
(or coal) are very significant in relation to other uses. 

4. Experiment with Moringa oleifera 

The results obtained show that the best combinations between the concentration of the 
Moringa oleifera seed powder and settling time for reducing turbidity, among treatments 4, 5, 
6, 7, 8 and 9 show a 100% reduction of turbidity water Capibaribe river, corroborating the 
findings of Esnarriaga (2010), Coelho (2010) and Lo Monaco et al. (2010). Therefore, the 
experiment with the seed of Moringa oleifera showed good results, demonstrating the 
efficiency of turbidity removing process as much water as the chemical coagulant. Finally, 
the use of Moringa oleifera is promising because it shows positive factors and economically 
viable, with amplitude of use, becoming thus sustainable and not posing a risk to humans 
and the environment. 

5. Survey Socioeconomic and Environmental  

The Community Cancer/Tabaiares is an urban settlement which occupies an area of 
approximately 7.4 hectares, belonging to some of the Ilha do Retiro neigh borhood and 
another to Drowned neigh borhood and is part of the bank of the dead arm of the Capibaribe 
River. The first people who occupied the Crab and Tabaiares communities were deprived of 
electricity, water supply, garbage collection, sewage and any housing infrastructure. In this 
way, the rooms were "raised" on tilts and built with pieces of wood, cardboard, plastic, iron 
plates, among other elements obtained in the streets of Recife. Due to the low purchasing 
power of the population of these communities, highlights the impossibility of buying or 
renting a property in another location, making remain to this day, the community Cancer/ 
Tabaiares. It is noteworthy that the deforestation actions, landfills and pollution made by 
community residents Cancer/Tabaiares were induced, in a way, the lack of urban 
infrastructure and housing supply for low-income population of Recife. In this scenario, the 
population it self, becomes the victim and offender at the same time as the time it contributes 
to the pollution in the Capibaribe river, the release waste into the river, also depends on the 
river itself to survive by fishing. Thus, their livelihood is compromised due to food offered by 
mangroves, which are increasingly scarce and / or contaminated, because the absence of 
an environmental development. Despite living on the banks of water bodies, the community 
Cancer/Tabaiares, faces problems of access to quality water. In order to survive and try to 
overcome this kind of limitation, the population turns to illegal connections to pipes that pass 
through the area, introducing taps or hoses to serve the community. In addition to this form 
of irregular water supply, there are also conductive networks made by residents to come to 
their homes. Another environmental issue to be discussed, refers to the precariousness or 



 

 

near absence of garbage collection and sewage. As a result of this situation the population 
suffers from flooding problems, open sewage, pollution, lack of drinking water. The lack of 
garbage collection and sewage compromises the quality of life of the population. The worms 
have great occurrence, especially in children. Respiratory problems are highlighted also due 
in part to the structure of the houses with little air circulation. Dengue, filariasis, superficial 
mycoses of skin, foot and hepatitis A were also recurrent diseases to community residents. 

 

Conclusions/outlook 

From the results, it can be concluded that:  

• The samples presented with temperatures and pH within normal limits;  

• For a single sample turbidity parameter that showed high value of the water sample was 
Station 3 with values above 40 UNT; 

 • The stations 1, 3, 4, 5 and 6 showed high sulfate and chloride values, which may cause 
problems such as odor and bad taste in the water;  

• The values of iron concentrations in each collection station also proved very being too high 
above the prescribed extent may cause biological contamination of the water by means of iron 
bacteria;  

• It has been proven that all water collection stations showed high levels of pollution. 
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