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ABSTRACT 

The study was carried out in coastal region of Niger Delta, Nigeria. This study was aimed at 

evaluating the effect of seawater intrusion and corrosion tendency on coastal aquifer. In other to achieve 

this aim, 24 groundwater samples was measured and analyzed for various hydrochemical parameters. 

Results obtained from the study revealed that groundwater was considered to fresh water based on TDS 

value obtained. Findings from geochemical model showed that 71 % of groundwater samples showed 

trace of seawater intrusion, while the remaining 29 % showed no trace of seawater intrusion. The value 

obtained from corrosivity indices such as Chloride-Sulfate Mass Ratio (CSMR) revealed that 33% of 

groundwater showed no galvanic corrosion potential, 67% showed galvanic corrosion potential, findings 

obtained from Revelle Index (RI) showed that 2 % of groundwater was not influenced by salinization,  

96 % was slightly influenced by salinization and 2% strongly influenced by salinization. Values obtained 

from Larson-Skold Index (LSI) showed that groundwater samples were classified to be high in corrosion 

expect for sample locations pH/07 and 23. The plot of Cl¯/HCO3¯ against Cl¯ revealed that 98% of 

groundwater were classified to be slightly/moderately influenced by sea water intrusion, 2 % was 

strongly influenced by seawater. Findings from Chadba plots suggested that 97 % of groundwater were 

of Ca2+ - Mg2+- ˗ Cl¯ water type, 2% were of Na+ ˗ Cl¯ water type and 1% is of Ca2+ - Mg2+ - HCO3¯ 
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water type. On a general note, it was observed that seawater intrusion slightly influenced groundwater 

of the study area. 

 

Keywords: Corrosion, plots, seawater intrusion, groundwater, Chloride - Sulfate Mass Ratio, Revelle 

Index, Larson–Skold Index, Niger Delta Region 

 

 

 

1.  INTRODUCTION 

 

The South-south region of Nigeria is richly endowed with various mineral resources (e.g 

petroleum, sand, silicate and clay), outside that its known to house alots of oil wells especially 

within the coastal region of Niger Delta, Nigeria. The presence of these oil wells has attracted 

different oil firms this has in turn has trigged increase in population. Thereby increasing demand 

for potable water for domestic and other use. Steady increase in population, with unplanned 

urbanization, have exacerbated the impact of these anthropogenic activities on groundwater 

resources, and thus the sustainable groundwater management efforts have been seriously 

undermined in the region. According to [1] in recent times, exploitation of groundwater during 

the dry seasons have lead to reversal of aquifer flow leading to seawater intrusion on the inlands 

along the coastal areas and this has constantly lead to making borehole well and open well unfit 

for various use [2]. Further acknowledge that coastal area are generally susceptible to seawater 

intrusion more especially in territory where aquifer is over-pumped. Several scholars have 

stated that seawater intrusion is one the major challenge in coastal area due to high pressure on 

groundwater exploitation, and this exacerbated decline in fresh water aquifer. As a global 

menace, several scholar have conducted research on salt water intrusion in coastal region [3-5]. 

The intrusion of sea water into groundwater has been a source of treat to groundwater system 

especially along the coastal area of Niger Delta, this has lead to rise in the study of groundwater 

within the region see Table 1. In most cases coastal aquifer is influenced by variation of 

hydrogeochemical processes, saltwater intrusion, anthropogenic and geogenic process.  

The example of geogenic process include (weathering, ion exchange and rock-water 

interaction), and anthropogenic processes include (agriculture, industry and urbanization [6, 7]. 

Were of the view that groundwater is the most reliable and sufficient and widely distributed 

freshwater resource on the earth. It is considered to be of paramount interest to socio-economic 

development, natural habit and for human existence. 98 % of inhabitant of study area rely solely 

on groundwater is major source of water for domestic and other use .Hence, constant re-

evaluation of groundwater quality for various use is considered paramount due to the fact that 

there is a strong link between the water chemistry and the human health [7-9].  

In the same vein [10, 11], were of the view that hydrogeochemistry evaluation and water 

quality assessment are important in controlling groundwater contamination as well as 

maintaining safe drinking water. Although, previous literature within the coastal region of Niger 

Delta region, Nigeria suggested the presence of saline water intrusion in the region [12, 13], but 

detailed research has not been carried out within the study area to assess the presence of 

seawater intrusion. Hydrogeochemical evaluation and water quality assessment are important 

in controlling groundwater contamination. One other factor that tends to affect potability of 

groundwater for industrial use is scaling [14-16]. Were of the view that one of the major factor 

that affect water quality globally is scaling [17]. Further acknowledged that scale are often 

formed from a spread of dissolved chemical species, but two reliable indicators are hardness 
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and alkalinity. Corrosion and scaling tendency tends to affect water quality which in turn have 

effect on economic and health of the people. However, slight scaling in water distribution 

systems is considered important based on the fact that they function as blockage and tends to 

inhibit corrosion, moreover increased levels of scaling could be considered dangerous [17]. 

There have been several challenges that may arise due to corrosion and scaling tendency of 

water. They are staining of laundry, deterioration of plumbing, leakage in water pipes bitter 

taste water.  

The aforementioned effect of scaling and corrosion in water tends to have effect on water 

systems and adverse economic and public health issues [18-22]. Studies on water corrosivity 

and scaling potentials of groundwater is an important aspect of groundwater quality assessment 

because of the great impacts on the economy and public health [18]. Several parameters have 

being used in studying corrosivity index and these include Langelier Saturation Index (LSI), 

Larson Skold Index(LSI), Ryznar Stability Index (RSI) and Puckorius Scaling Index (PSI), 

Revelle index (RI) and Chloride-sulfate mass-ratio (CMSR) [16, 18]. Based on previous 

literature within the study area which pointed out that there is presence of sea water intrusion, 

corrosion and scaling in groundwater. It is of utmost importance to re-evaluate groundwater 

quality of the study area. This study is believed to provide guidance for the groundwater 

management and quality improvement for groundwater water supply within the study area. 

 

 

Table 1 Related references on water resource studies for irrigation quality in Nigeria. 

 

Authors Location Geology 
Field of 

Study 

Sampling 

Numbers 

Year of 

Publication 
Findings 

[23] 

Port 

Harcourt, 

River state 

Niger 

Delta 

Formation 

Journal 

article 
20 2017 

Groundwater were 

classified to be brackish 

and fresh water type 

based TDS classification. 

Hydrochemical 

charactertics of 

groundwater is influenced 

by geogenic and 

anthropogenic factors 

[24] 

Port 

Harcourt, 

River state 

Niger 

Delta 

Formation 

Journal 

article 
71 2009 

Hydrochemical 

assessment revealed that 

ion exchange, reverse ion 

exchange and silicate 

were the major factor that 

influence groundwater 

chemistry 

[25] 

Eastern 

Obolo 

Coastline 

Niger 

Delta 

Formation 

Journal 

article 
48 2019 

It was observed that water 

were highly polluted with 

heavy metals as a result of 

anthropogenic activities 

[26] 

Odihologboji 

community, 

Port Harcourt 

Niger 

Delta 

Formation 

Journal 

article 
 2012 

Human activities 

influence water quality 

[27] 
Epie creek, 

Port Harcourt 

Niger 

Delta 

Formation 

Journal 

article 
10 2001 

Anthropogenic activities 

played a major in 

degrading water quality 
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[28] 
Woji Creek, 

Port Harcourt 

Niger 

Delta 

Formation 

Journal 

article 
5 2018 

Human activities played a 

major decline in water 

quality. 

[29] 
Woji Creek, 

Port Harcourt 

Niger 

Delta 

Formation 

Journal 

article 
5 2008 

Detected presence of 

organic pollution, moreso 

water is influenced by 

human activities 

[30] Port-Harcourt 

Niger 

Delta 

Formation 

Journal 

article 
7 2016 

Groundwater showed 

presence of acidity, iron 

content and corrosivity. 

[31] Port-Harcourt 

Niger 

Delta 

Formation 

Journal 

article 
17 2014 

Hydrochemical processes 

influences groundwater 

[32] Port-Harcourt 

Niger 

Delta 

Formation 

Journal 

article 
21 1989 

Studies suggested 

saltwater intrusion, 

geology and hydrologic 

condition of the area had 

influence on groundwater 

[33] 

Eliozu 

Community, 

Port Harcourt 

Niger 

Delta 

Formation 

Journal 

article 
30 2015 

Studies revealed 

groundwater were slightly 

acidic to basic with high 

(Dissolved oxygen)DO 

and (Biochemical oxygen 

demand) BOD was 

observed 

 

 

Location/Climate/Topography 

 

 
 

Fig. 1. Map of the study area showing groundwater sampling Points 
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The study area is located within business hub of River state. Geographically it lies 

between latitude 4°41’ N – 4°51’ N and longitude 7°01’ N – 7°09’ E as shown in Fig. 1. It is 

of the tropical region and experiences two seasons the wet and dry season, with gentle slope of 

18m above sea level. The study area experience two major seasons, the wet and dry season. The 

wet season runs from the month of April and October, while dry season runs from the month of 

November and March [34, 35]. Stated that temperature and humidity of the study area do not 

exceed 28 °C with 80 % respectively, with annual rainfall of 3000 m [35]. Further pointed out 

that area is of the mangrove swamp forest, but human activities have greatly altered most of the 

forest with is now replaced by grassland.  

 

Geology/Hydrogeology 

Several scholars subdivided the Niger Delta Formation into three formations the Akata, 

Agbada and Benin Formations [36]. The sedimentary sequence comprises mainly of sand, shale 

and clay [13]. Were of the opinion that the sub-urban area of Port Harcourt is of saline/brackish 

mangrove swamp belt separated from the sea by sand beach ridges for most of the coastline. 

Aquifer of the Niger Delta formation consist of gravel and highly porous sand which makes it 

form multi-aquifer system. Two main type of aquifer exist with the area of study the confined 

and unconfined aquifer, the confined aquifer is in most scenario contains fresh water underlain 

by salt water [13] Further reported that although numerous boreholes have drilled within study 

but were later abandoned due to high salinity in the study area. In some other location of the 

study area, salt water intrusion into confined aquifer take place within the salt water bearing 

sands overlying fresh water bearing sands [13, 37]. Water supply problems relating to salinity 

are confined to the saline mangrove swamp with associated sandy islands and barrier ridges in 

the study area. 

 

 

2.  MATERIALS AND METHODS 

Sampling and laboratory analysis 

A total of 24 groundwater samples was collected within the study area. To evaluate 

seawater intrusion, corrosion and scaling in groundwater. Sampling was carried out in 

accordance with APHA procedure. Metallic cations and anions such as Mg2+, Ca2+, Cl¯ and 

HCO3¯ respectively were determined using EDTA titrimetric method [38]. While NO3¯ and 

SO4
2¯ ions were determined using Ion-selective electrode (Orion 4 star) and turbidimetric 

method (UV–Vis spectrometer) respectively. The alkali earths (K+ and Na+) were determined 

by Jenway flame clinical photometer (PFP7 model). Total dissolved solids (TDS) and the 

electrical conductivity (Ec) was measured with TDS meter (model HQ14D53000000, USA) 

and HACH conductivity meter respectively. The degree of acidity and alkalinity of groundwater 

was measured using pH meter Hach sensION + PH1 portable pH meter. 

Laboratory results were subjected to statistical software from which graphs and tables 

and was obtained 

 

CSMR = 
𝐶𝑙−

     𝑆𝑂42− 
                                                                                       (1) 

 

Chloride-Sulfate Mass-Ratio (CMSR) as [39]  
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(RI)  =  
𝐶𝑙−

𝐻𝐶𝑂3
−                                                                (2) 

 

Revelle Index (RI) as [40, 41]  

 

LSI =  
𝐶𝑙− + 𝑆𝑂4

2− 

𝐻𝐶𝑂3
−                                                         (3) 

 

Larson-Skold Index (LSI) as [42, 43] 

The Cl¯/HCO3¯ ionic ratios was used to characterize the origin of groundwater salinity 

in the study area  

 
𝐶𝑙−

𝐻𝐶𝑂3
−   Vs Cl                                                               (4) 

 

Plot of Cl¯ against HCO3¯ as (Eyankware et al. 2020b) 

 

Chadha Classification 

 

𝐻𝐶𝑂3
− − (𝐶𝑙− + 𝑆𝑂4

2− 
+ 𝑁𝑂3

−  ) 𝑚𝑒𝑞/𝐿                               (5a) 

 

𝐶𝑎2+ + 𝑀𝑔2+/(𝑁𝑎+ + 𝐾+)  𝑚𝑒𝑞/𝐿                                       (5b) 

                
Chadha Plot as [44, 10] 

 

Table 2. Result of Physicochemical Parameters 

 

Sampling 

Code 

Ec 

(µS/cm) 
pH 

TDS 

(mg/L) 
Temp 

Ca2+ 

(mg/L) 

Mg2+ 

(mg/L) 

Na+ 

(mg/L) 

NO3¯ 

(mg/L) 

HCO3¯ 

(mg/L) 

K+ 

(mg/L) 

SO4
2- 

(mg/L) 

Cl¯ 

(mg/L) 

PH/01 45.4 5.1 640.6 28.4 13.2 27.76 1.3 1.4 11.6 5.7 53.2 48.2 

PH/02 1357.0 6.3 197.3 29.2 10.8 5.9 4.4 3.7 27.2 1.4 79.1 84.7 

PH/03 23.5 5.8 392.8 29.7 3.6 7.4 1.6 7.1 8.3 2.2 103.2 20.5 

PH/04 19.3 6.6 86.2 28.1 1.7 11.8 0.2 5.3 9.11 6.1 67.2 32.6 

PH/05 31.8 6.9 58.3 27.3 4.3 6.3 1.5 11.9 5.02 2.4 22.9 111.3 

PH/06 60.9 5.3 189.2 29.2 8.3 7.0 1.9 3.2 14.7 15.6 14.6 94.8 

PH/07 644.2 6.4 47.8 26.5 14.6 11.6 0.2 1.4 93.5 4.2 34.7 29.1 

PH/08 35.3 5.9 102.1 28.2 2.9 25.1 1.3 0.36 11.9 1.04 53.2 50.3 

PH/09 28.4 6.6 38.5 28.5 4.4 47.0 0.6 0.82 48.0 13.5 10.1 68.1 
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PH/10 29.0 6.7 88.9 29.7 13.5 3.8 4.8 0.71 61.3 4.9 36.9 27.4 

PH/11 41.6 4.0 65.2 28.1 6.2 5.2 27 0.48 17.2 6.3 4.8 66.8 

PH/12 38.3 7.2 29.3 29.6 4.0 7.9 1.5 1.9 8.2 9.1 17.1 119.1 

PH/13 20.7 6.9 37.7 28.4 7.1 1.2 2.8 0.3 15.7 12.4 48.0 17.3 

PH/14 1102 6.1 109.3 27.2 10.6 6.9 4.6 2.9 9.0 0.45 12.2 22.4 

PH/15 33.1 4.3 38.4 28.3 15.2 0.7 1.9 0.4 13.7 14.3 4.4 62.8 

PH/16 26.8 4.5 68.1 28.7 4.9 1.8 1.4 2.7 28.4 10.5 11.1 102.1 

PH/17 30.0 5.6 47.2 28.2 10.9 3.6 0.2 8.2 16.5 2.4 8.2 22.6 

PH/18 41.4 4.1 182.7 28.4 11.4 2.1 4.1 2.9 20.9 4.1 40.4 34.2 

PH/19 36.2 6.3 45.1 26.6 1.16 8.4 0.2 2.6 17.4 5.2 24.1 19.8 

PH/20 51.8 6.5 68.3 29.0 7.4 5.7 2.6 6.1 7.7 6.6 17.3 7.4 

PH/21 124.9 4.2 35.3 25.9 2.9 2.0 1.8 0.3 14.5 2.9 10.1 11.2 

PH/22 11.3 4.1 12.9 29.4 4.1 4.7 4.5 4.4 10.9 2.1 3.4 36.5 

PH/23 36.5 6.3 44.0 28.8 1.6 2.6 2.8 1.9 24.6 5.4 19.7 5.2 

PH/24 28.4 5.7 8.2 27.9 0.38 1.5 1.7 7.3 18.1 0.1 10.1 17.1 

Minimum 11.3 4 8.2 25.9 0.38 0.7 0.2 0.3 5.02 0.1 3.4 5.2 

Maximum 1357 7.2 640.6 29.7 15.2 47 27 11.9 93.5 15.6 103.2 119.1 

Average 202.5 5.7 126.2 28.26 6.95 9.83 3.92 3.47 23.5 5.94 31.2 47.53 

 

 

3.  DISCUSSION 

TDS 

Were of the view that TDS values reflect level of salinization in groundwater and 

concentration of a solution in terms of the total weight of dissolved solids [45]. To determine 

the suitability of groundwater for various usage, it is off upmost important to category 

groundwater based on hydrochemical proprieties and TDS values [46, 47].  

Results from the study showed that TDS values varies with the highest value of 640.6 

mg/L at sample locations PH/01 followed by 392.8 and 197.3 mg/L in PH/03 and PH/02, 

respectively. The lowest TDS value (8.2 mg/L) was observed at sample location PH/24, with 

mean value of TDS was 126.2 mg/L. The high concentration of TDS at sample location PH/01, 

this could be attributed to domestic sewage that infiltrate into the groundwater [48]. According 

to TDS classification, groundwater fell within fresh water category see Table 3 
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Table 3. Classification of groundwater according to the TDS (mg/L) 

 

 TDS (mg/L) Water Class Number of Samples 

According to [53] 

<1000 Fresh water n = 24(PH/01 to PH/24) 

1000-10,000 Brackish water  

10,000-100,000 Saline water  

>100,000 Brine water  

According to [54] 

10-1000 Fresh water n = 24(PH/01 to PH/24) 

1000-10,000 Slightly-Brackish water  

10,000-100,000 Brackish water  

>100,000 Brine water  

 

 

Hydrogeochemical Assessment of saltwater origin 

Used geochemical assessment to evaluate seawater origin. Findings obtained from plot 

of Ca/Mg versus sampling points revealed that groundwater fell within seawater category [49]. 

For further evaluation of influence of seawater intrusion on groundwater Table 4 was used. Figs 

2a to 2c was used to evaluate influence of seawater intrusion. The ratio between Na/Cl (Fig. 4a) 

showed presence of saltwater intrusion from the sea based on the fact that groundwater samples 

where below 0.53. From Fig. 2b it was observed that the ratio of Ca/Mg Showed sea water 

intrusion at sample locations PH/02, 06, 07, 10, 11, 13, 14, 15, 16, 17, 18, 20, 21 this in line 

with previous study conducted by [37, 13]. Result from sample locations PH/01, 03, 04, 05, 08, 

09, 12, 19, 22, 23 and 24 revealed that sea water intrusion have little or no influence on 

groundwater within the study area. The lowest value of Ca/Mg was observed at sample location 

PH/09 and highest value at PH/15 respectively. The ratio of Ca against HCO3¯ + SO4¯ as shown 

in Fig. 2c was also lowest this implies that seawater intrusion have not influence on 

groundwater. 

 

Table 4 Geochemical critiea for distinguishing saltwater origin [49] 

 

Measurement Critiea 

Na/Cl ratio Na/Cl = 0.86 seawater 

 Na/Cl < 0.86 seawater intrusion 

 Na/Cl > 1.0 anthropogenic sources (i.e sewage) 
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Ca/Mg Ca/Mg > 1.0 seawater intrusion 

 Ca/(HCO3¯ + SO4
2¯) > 1.0 seawater intrusion. 

 

 

 
 

Fig. 2a. Plot of Na/Cl versus sampling date 

 

 
 

Fig. 2b. Plot of Ca/Mg versus sampling date 
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Fig. 2c. Plot of Ca/HCO3¯ + SO4

2¯ versus sampling date 

 

 

Plot of Cl¯/HCO3¯ 

The Cl¯/HCO3¯ ionic ratios was used to evaluate groundwater salinity in the study area. 

Previous studies by [48] have shown that seawater intrusion can be evaluated using ionic ratio. 

Findings obtained from this study, showed that the ratio of Cl¯/HCO3¯ value ranges from 0.21 

to 22.17 with an average value of 4.27. In the study, groundwater samples fell within 

slightly/moderately influenced by sea water intrusion expect at sample locations PH/05 and 12 

that which showed that groundwater is strongly influenced by sea water intrusion as shown in 

Fig. 3. From Fig. 1 it was observed that sample locations PH/05 and 12 were close to river that 

may be linked to the Atlantic Ocean.  Hence, the aforementioned sampling points PH/05 and 

12 were considered to be influenced by seawater intrusion. 

 

Chadba Plot 

Have been used for better characterization of groundwater chemistry. The 

characterization of factors that influences geochemistry of groundwater was studied using 

cross-plot as shown in Fig. 4. Result from Fig. 4 revealed that groundwater was classified into 

three category namely the (i) permanent hard water Ca2+ - Mg2+ - Cl¯ at sample locations PH/01, 

02, 03, 04, 05, 06, 07, 08, 09, 11, 13, 14, 15, 17, 18, 19, 20, 21, 22, 23 and 24), (ii) the water 

type with salinity problem  Na+ ˗ Cl¯ was observed at sample locations PH/12 and 16, the 

presence of salinity may be linked to seawater intrusion in aquifer. (iii) It is observed that 

sample location PH/10 groundwater was classified to temporary hardness Ca2+ - Mg2+ - HCO3¯, 

see Fig. 4. Ca2+ - Mg2+ - HCO3¯ this may be attributed to anthropogenic activities such waste 

from septic tank e.t.c  
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Fig. 3. Areal distribution of Cl¯/HCO3¯ ionic ratios in of the study area. 

 

 

Water Stability Index 

Chloride–sulfate mass ratio (CSMR) 

According to [43, 50] if CSMR >0.5 it implies that water facilities are may exacerbate 

galvanic corrosion of leaded connections in water distribution channel. The value of CSMR for 

this study ranges from 0.19 to 14.27 with an average value of 3.68. In the study, sample 

locations PH/01, 03, 04, 13, 20 and 23showed water has no galvanic corrosion potential, while 

sample locations PH/02, 05, 06, 07, 08, 09, 10, 11, 12, 14, 15, 16, 17, 18, 19, 21, 22 and 24 

showed water with galvanic corrosion potential, the presence of galvanic corrosion in 

groundwater may be attributed to seawater intrusion via streams and industrial waste as shown 

in Fig. 5a 
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Revelle index (RI) 

Stated that when RI values < 0.5 that implies that salinization does not influences 

groundwater chemistry [16]. For evaluation of impact of salinization on groundwater chemistry, 

corrosivity and scale tendency in groundwater samples were subjected to RI evaluation. Finding 

from this study, showed that the value of RI ranges from 0.21 to 22.17 with a mean value of 

4.27 (Fig.5b). Estimated values from RI showed that sample locations PH/07, 10 and 23 were 

not influenced by salinization. Further results showed that sample locations PH/01, 02, 03, 04, 

09, 11, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22 and 24 was slightly influenced by salinization. 

While sample locations PH/05, 06 and 12 was strongly influenced by salinization. One of the 

major reasons while groundwater can be said to be influenced by salinization may be due high 

concentration of Cl¯ in groundwater at sample PH/05, 06 and 12 

 

 
 

Fig. 4. Chadba’s diagram showing groundwater type of the study area 

 

 

Larson–Skold index (LSI) 

The LSI index has been used to study the relationship between weak acidic anions 

(HCO3¯) and strong acidic anions (Cl¯ and SO4
2¯) in water [16]. In this study, the LSI results 

varied from 0.68 to 26.73, with an average value of 6.54. It was observed that sample location 

PH/07 with value of 0.68 showed chlorides and sulfate, unlikely to interfere with natural 

formation film. While sample location PH/23 showed chlorides and sulfates may interfere with 

natural film formation.  It was observed that sample locations PH/01, 02, 03, 04, 05, 06, 08, 09, 
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10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22 and 24 showed high local corrosion tendency, 

as the index increases as shown Fig. 5c. High corrosion tendency in groundwater could be 

attributed to presence of HCO3¯ in water which may influence the acidity of water, this may 

exacerbate corrosivity of groundwater [51]. In the same vein, the occurrence of sulfate in water 

may trigger corrosion activities [54-60]. 

 

 
 

Fig. 5a. Plot of Chloride-Sulfate Mass Ratio (CMSR) against Sampling Points 

 

 

 
 

Fig. 5b Plot of Revelle Index (RI) against Sampling Points 
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Fig. 5c. Plot of Larson-Skold Index against Sampling Points. 

 

 

4.  CONCLUSIONS 

 

Groundwater is an important natural resources that no human on earth can do without, 

hence its necessary to constantly monitor its quality to avoid steady decline on groundwater. 

Results obtained from TDS value revealed that groundwater was classified to be of fresh water 

category. Findings from geochemical assessment of groundwater using various plots Na/Cl 

versus sampling, Ca/Mg versus sampling dates and C/HCO3¯ + SO4
2¯ against sampling points 

revealed that 56 % of groundwater is influenced by seawater intrusion. While 46 % was not 

influenced by seawater intrusion. The plot of Cl¯/(Cl¯ + HCO3¯) showed that sample locations 

PH/01, 02, 03, 04, 06, 07, 08, 09, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 and 24 

were slightly/moderately influenced by seawater intrusion. Further deduction revealed that 

sample locations PH/05 and 12 was slightly above the threshold value and considered to be 

strongly influenced by seawater intrusion. Estimated value obtained from Chadba plots showed 

that groundwater fell within three category namely; Ca2+ - Mg2+ - Cl¯, Ca2+ - Mg2+ - HCO3¯ 

and Na+ ˗ Cl¯ this may lead to permanent hardness and does not deposit residual sodium 

carbonate in irrigation use, Alkaline earths and weak acidic anions exceed both alkali metals 

and strong acidic anions and such water generally creates salinity problems both in drinking 

uses respectively. Water stability such as CMSR, RI and LSI that was used to evaluate effect 

on corrosion on groundwater.  

Deduction from CMSR revealed that 47 % of groundwater sample showed no galvanic 

corrosion potential, 53% of groundwater samples showed water with galvanic corrosion 

potential. Based on deduced values obtained from RI it was observed that 2 % of groundwater 

sample was not influenced by salinization, while 95 % was slightly influenced by salinization 

and 3 % was strongly influenced by salinization. Further findings, from LSI showed that 99 % 

was influence high corrosion tendency, while 2 % showed chlorides and sulfates may interfere 

with natural film formation. Findings from this research is believed to help in preventing further 
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diminution of groundwater quality, intrusion of seawater and corrosivity. It is recommended 

that regular monitoring of groundwater quality is mandatory to avoid further sea water 

intrusion, corrosion and scaling tendency as the area is bordering the coast.  
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