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ABSTRACT
The Mississippi River is the second longest River in North American. It runs from Lake Itasca, Minnesota to the Gulf of Mexico. It is considered the US national principal river. Otamiri is a river that rises from Egbu, Imo State, reaches Ngor Okpula where it is joined by River Ogochia and then joins Imo River that empties into the Atlantic Ocean. Since these two bodies of water are located on both sides of the Atlantic Ocean, there was a need to find out the similarities and differences in their water quality, hence this study. In January 2017, water samples were collected from the Otamiri River in Egbu, Imo State from 3 sites 50 meters apart, transported to the US and chemically tested in the Alcorn State University laboratory using the LaMotte water pollution detection kits. During the month of July 2017, water samples were collected from three different sites, 50 meters apart, from the Mississippi River in Port Gibson area. They were taken to the Alcorn State University laboratory and tested. The Results of the tests on the two rivers were recorded and analyzed. The Otamiri River met the Mississippi Water Quality Criteria (MSWQC/EPA) with the exception of alkalinity, Carbon dioxide, and phosphate. Coliform bacteria were negative.  The Mississippi River met the MSWQC with the exception of alkalinity, Carbon dioxide, dissolved oxygen (Low), hardness, and phosphate. Coliform bacteria tests were negative also. Of all the differences and similarities., the most outstanding was the Mississippi River’s very high water hardness concentration and Otamiri River’s none existence of hardness. 
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INTRODUCTION
The importance of water can hardly be overemphasized. Water is the driver of nature. It is the summum bonum of life. But good quality water is essential for good health (Acholonu 2016).
The Mississippi River is the second longest river in North America (Duffin and Acholonu 2019, in press). It runs from Lake Itasca, Minnesota and empties into the Gulf of Mexico (Fig. 1 and 2). It is considered the US national principal River. It used to be considered the 3rd longest river in the world. But the most recent information is that the Yangi River (also called the Chang Jiang River) in China is the 3rd longest river. Otamiri River is a river that rises from Egbu, Imo State, reaches Ngor Okpula where it is joined by River Ogochia and then joins Imo River that empties into the Atlantic Ocean. The Mississippi River and the Otamiri River are two lotic bodies of freshwater located on each side of the Atlantic Ocean. 
Acholonu and Harris (2013) did a comparative study on the water quality of two rivers in China located in Chuzhou and Suzhou, tap water from various cities or locations and Mississippi River in the USA and tap water from the Alcorn State University campus. The first author was one of those selected to participate in the 2005 Academic Scholars Program in China as a visiting scholar to teach at Huaiyin Teachers’ University from May 20 to June 5, 2005.Having been warned about drinking water in China, he used this opportunity of being in China to collect water samples from there and take them to the US to determine their water quality. It was concluded that no water sample from the rivers or taps from either of the two countries was better or worse in terms of pollution or contamination. Rather some individual parameter readings differed. The present study was conducted as a curiosity to know the situation between a river in Nigeria (Otamiri River) and Mississippi River in the United States of America – two rivers separated by the Atlantic Ocean and in two different continents such as with China in the continent of Asia and the United States in North America in the previous study. (loc.cit)
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                                                                      Gulf of Mexico                                                                                                                                          Figure 1:  Map of USA showing Mississippi River from the source to the mouth
So, the purpose of this study was to find out the similarities and differences in the water quality of these two rivers that are geographically separated. It was also to know to what extent they met the MSWQC/EPA standards (Environmental Protection Agency Standards). 
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Figure 2: Map showing the Lower Mississippi River. Asterik shows location of Port Gibson where water samples were collected.
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	Imo State


Figure 3: Map of Nigeria showing Imo State.
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Fig. 4 Map of Imo State Showing Egbu. Asterisk shows Egbu, where water samples from Otamiri River were collected.

Figure 5: Picture shows Basil Acholonu collecting water samples from the Otamiri River.


Figure 6: A closer picture of the Otamiri River.
MATERIALS AND METHODS
In January 2017, water samples were collected from Otamiri River in Egbu, Imo State, Nigeria, from three different sites, about 50 meters apart (Fig 5 - 6) and   transported to the US. The samples were tested chemically in the Alcorn State University Laboratory and according to the methods indicated in the LaMotte water pollution detection kits. The results were recorded and analyzed.
In July of 2017, water samples were collected from the Mississippi River in Port Gibson area (Fig 5), also from three different sites, about 50 meters apart and taken to the Alcorn State University Laboratory. They were tested as was done with the Otamiri River samples. Also, the results were recorded and analyzed. 
The biological profiles for both rivers were conducted by using nutrient agar and MacConkey agar as indicated by Carolina bacterial pollution of water kits. The results were confirmed by using Lauryl Tryptose Broth Fermentation tests ordered from Carolina Biological Supply Company and as indicated by the manufacturers. The results were recorded and analyzed. Then the data from the two rivers were brought pari passu and compared.
RESULTS
The results showed that the Otamiri River met the Mississippi Water Quality Criteria (MSWQC/ EPA Standards), with the exception of alkalinity (37.5/3.08), carbon dioxide (11.5/10), and phosphate (1.0/0.1). (See Table I)
The Mississippi River also met the MSWQC/EPA Standards but, with the exception of alkalinity (136/3.08), carbon dioxide (26.6/10), hardness (164/50), dissolved oxygen (3/4-5) and phosphate (1.0/0.1). (See Table I) The test for coliform bacteria for evidence of water pollution was negative for both rivers and confirmed by Lauryl Tryptose Broth Fermentation tests.
Similarities of River Waters from Otamiri River in Nigeria and Mississippi River in the USA.
An examination of the test results from the rivers showed that both rivers were 0.1/10 for Ammonia-Nitrogen, 0.0/ 10 for Iron and 1.0/ 0.01 for Phosphate.
Differences of River Waters from Otamiri River in Nigeria and Mississippi River in the USA
Mississippi River had higher alkalinity (136/35), chlorine (26.6/ 13), hardness (164/0.0….), pH (7.5/6.0) and carbon dioxide (26.6/13). Otamiri River had higher dissolved oxygen (8.4/3.0), and nitrate-nitrogen (4.0/3.0)
Comparison of Mississippi River and Otamiri River samples with the MSWQC/EPA Standards
Mississippi River samples met the MSWQC/EPA Standards with the exception of alkalinity (136/ 3.08), chlorine (26.6/10), hardness (164/50), carbon dioxide (26.6/10) and phosphate (1.0/0.01). Otamiri River met the MSWQC/ EPA Standards with the exception of alkalinity (37.5/3.08), chlorine (0.0/10), carbon dioxide (11.5/10) and phosphate (1.0/0.01). Both rivers were negative for coliform bacteria and therefore not polluted. 
Table 1: Chemical profile of Otamiri and Mississippi Rivers
	Parameters Tested        

	Test Result for Otamiri River
	Test Result for Mississippi River
	MSWQC/EPA Standards

	Alkalinity

	37.5ppm*
	136ppm*
	3.08/.02

	Ammonia-Nitrogen
	0.1ppm
	0.1ppm
	10

	Chlorine
	0.0ppm*
	26.6ppm*
	10

	Dissolved Oxygen
	8.4ppm
	3ppm*
	4.5

	Hardness
	0.0ppm
	164ppm*
	50

	Iron 
	0.0ppm
	0.0ppm
	0.2

	Nitrate Nitrogen
	4.5ppm
	3.0ppm
	10

	pH
	6.5ppm
	7.5ppm
	7.83

	Phosphate
	1.0ppm*
	1.0ppm*
	0.1


	Carbon dioxide
	11.5ppm
	26.6ppm*
	10

	Coliform Bacteria Test
	negative
	negative
	


Parameter concentrations are in parts per million (ppm)
DISCUSSION 
The alkalinity levels in the Otamiri River (37.5/3.08) and the Mississippi River (136/3.08) were different. But both exceeded the MSWQC/EPA Standards, with that of the Mississippi river being much higher.  The dissolved oxygen concentration of the Mississippi River was below the threshold (3/4-5), while it was above for the Otamiri River (8.4/4-5). Otamiri River had a lower concentration of carbon dioxide (11.5/10) than the Mississippi River (26.6/10). Of all the differences, the most outstanding was the Mississippi River’s very high-water hardness (164/50) and the Otamiri River with no existence of hardness (0.0/50). The biological test results of the Mississippi River and Otamiri River showed that the waters were not polluted. Coliform bacterial test results were negative for both.
A general review of the results shows that the differences between the two rivers are more than the similarities and that more parameters from the Mississippi River exceeded the threshold for MSWQC/ EPA Standards than the Otamiri River. So, an overall assessment shows that the water quality of Otamiri River appears to be better than the Mississippi River. This is an interesting unexpected result. Otamiri River in the third world or a developing country is expected to have a lower water quality than Mississippi River in an industrialized country. It is possible that the driving forces are the uses made of the two rivers which are more in the United States than in Nigeria. This includes use for agriculture, urban and industrial development, transportation and recreation.
It must be remembered that the water quality of any lotic body of water changes from time to time depending on the surrounding environment and the use made of it. This is why it is needful to monitor the quality of any river by conducting water quality studies periodically. For most human as well as some commercial and industrial uses, the quality of the water is as important as its quantity. Water must be substantially free of dissolved salts, plant and animal waste, and bacterial contamination to be suitable for human consumption (Enger and Smith, 2019). So, the need for monitoring the water quality of any lotic freshwater body can hardly be overemphasized.
CONCLUSION
This study shows that the river water in Nigeria has less contaminants than the Mississippi River water, especially with respect to water hardness which is 0.0ppm for Otamiri river and very high for Mississippi river (164ppm).
While the Mississippi River is not used for drinking, the Otamiri River is used by some people for drinking, especially the economically depraved people and when tap water is not available.  This is a compelling reason for water quality studies to be conducted periodically in the Otamiri river where people drink the river water and most other rivers in Nigeria. It is recommended that this kind of comparative study be conducted by subsequent investigators for Mississippi River and River Niger (the principal river in West Africa considered the 14th longest river in the world), in Nigeria, preferably in the area of Onitsha in Anambra State. 
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