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Abstract. The present study area comprises the towns of Campos, San Francisco and São

João,  which  are  part  of  the  sedimentary basin  of  Campos, in Rio de Janeiro State, 

Brazil,  and  have  deep  wells  in  the coast. The increased demand for water supply in the 

region, for installation of new industrial centers, expansion of agricultural practices and 

population consumption leads to search for supply alternatives. The present study aims to 

investigate the risk of salinity in groundwater from deep wells. The methodology consisted  in  

recollection  of  water  in 16  wells  for  physical  and chemical  analyses, salinity and 

salinity risk classification using a software from United States Salinity  Laboratory  (USSL) . 

The classification of salinity  ranges  from  freshwater  (10 samples) to brackish water (6 

samples) with values varying from 159.9 mg / L to 1038.7 mg/L. The risk of salinity in 

groundwater ranged from high (6 samples), medium (9 samples) to low (1 sample). The  wells  

that  were  classified  as  brackish,  with  a  high  risk  of  salinity,  correspond  to  different 

aquifers in the region. According to the results of this survey, we conclude that groundwater 

from deep wells is beyond acceptable standards for human consumption in some wells, 

without a specific pattern detected. There must be  a  monitoring of these  wells  in order to 

perform  a  proper  management  of  these resources so important to the region. 
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1.  INTRODUCTION 

The State of Rio has considerable groundwater resources in its sedimentary basins, 

and the Campos Basin has the greatest potential of the state. The present study area 

comprises the area of Campos dos Goytacazes, Itabapoana of San Francisco and São João 

da Barra towns (Figure 1), which are located on the terrestrial portion of Campos 

sedimentary basin with deep wells in their entire coast. The region is located approximately 

279 km from t h e  state capital, Rio de Janeiro. Campos is the largest c i t y  o f  t he  S t ate, 

with an area of 4037 km
2
 and a population of 434,008 inhabitants (IBGE 2009). The 

increased demand for water supply in the Region c o m e s  f r o m  both a rapid industrial 

growth due to an oil industry boom, and the expansion of agricultural practices and 

population level of consumption. It leads to a search for alternatives to the water supply. 

The water abstraction through shallow and deep wells has been rapidly increasing in the 

past few years. Thus, it is necessary to know appropriately the chemical and hydrodynamic 

characteristics of these waters, since the local coastal aquifers represent the greatest 

groundwater  potential in the State of Rio de Janeiro, though it is poorly studied until the 

present days. 
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Groundwater is of fundamental importance to the  population in the region, since  the  existent 

supply system, coming from the Rio Paraiba do Sul  water  t reatment  plants ,  do not 

meet the entire population needs. Some authors have conducted studies on the groundwater 

potential in the Campos Basin (Caetano, 2000;  CPRM, 2001; Capucci, 2003; Martins et al.

2006). The unconfined aquifers are represented by Barreiras Formation and Quaternary 

sediments. As for  the  deep  aquifers,  there  are  different  interpretations. According to 

Caetano (2000) and CPRM (2001), the region has a large sedimentary aquifer system 

composed of Tertiary and Quaternary sediments: Fluvio-deltaic,  Barreiras, Emborê, São 

Tome I and São Tome II Aquifers. Despite the sedimentary aquifers of the onshore portion of 

the Campos Basin have been the subject of those studies, there are still uncertainties as  to 

their division and distribution, due to lack of consensus about the stratigraphy.

Figure 1- Location of study area.

The present study aims to investigate the risk of salinity in groundwater from deep wells, 

contributing to a better understanding of the hydrochemical characteristics of the study area in 

order to support the proper management of these aquifers.

2.  MATERIALS AND METHODS

The methodology consisted of a georeferenced record of deep wells, collection of water in

16 wells (Figure 2) for physical and chemical analyses, hydrochemical classification through 

the total dissolved solids (TDS) - salinity and salinity risk classification using the USSL 

software of the United States Salinity Laboratory. 
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Figure 2- Location of wells. 

3.  RESULTS

Groundwater salinity ranged from freshwater (10 samples) to brackish (6 samples) with 

values of 159.9 mg/L to 1038.7 mg/L. The distribution of brackish water occurs in different 

aquifers in the region (Fluvio-deltaic, Sao Tomé I, Sao Tomé II and Barreiras) except in the 

aquifer Emborê. It can be observed that the well with the highest level of salinity - 1038 

mg/L - occurs in the São  Tomé  aquifer and has a depth of 170 m, while the well with 

lower salinity is located in the Fluvio-deltaic aquifer, at a depth of 70 m. B oth a r e  far 

from the coastline. The Emborê aquifer occurs along the coastline but is the one with the 

highest quality water up to a depth of 220 m. This is probably due to a water circulation 

pattern with recharge coming from the freshwater lagoon system located distant from the coast 

that provides the confined aquifer a hydraulic head high enough to maintain a large fresh 

groundwater reserve near shore and even offshore – see Figure 3 (Capucci, 2006).  

The risk of salinity in groundwater ranged from high (6 samples), medium (9 samples) to 

low (1 sample).The waters were in general classified as brackish, with a high risk of salinity, 

corresponding to the aforementioned aquifers. The Emborê a q u i f e r  is the exception with 

freshwater that poses a medium risk of salinity. According to the results of this survey, we 

conclude that the use of groundwater from deep wells in terrestrial Campos basin area 

must be preceded by detailed studies and aquifer monitoring, to ensure a proper 
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management of these resources, so important to the Northern Region of Rio de Janeiro State.

Figure 3- Emborê aquifer groundwater circulation model (Capucci, 2006).
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