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RATIONALE  

   Is the access to potable water a concern for the community of San Luis, Az?   Drinking 

water fountains have been a popular drinking water source since the 1900’s. These water sources 

can be found in all sorts of public places containing organic and inorganic contaminants that can 

be harmful for our bodies. As a consequence, different methods of purification processes have 

been generated to help remove these pollutants, such as, filtration, distillation, and chlorination. 

This project investigated a way on, how to increase water potability through filtration with the use 

of citrus peels and moringa seeds in the City of San Luis, Az. 

 

City of San Luis Water Quality Reports  

           The community in San Luis, Az is provided with “groundwater pumped from 10 wells 

located at 6 sites throughout the city.” Therefore, because water quality is San Luis’ prime concern, 

each well site is supplied with disinfecting equipment that preserves potable water. As the water 

travels through the ground, our water is exposed to biological, physical, radioactive or chemical 

contaminants that are unconsumable for the public’s safety (this research increases water potability 

in the aspects of chemical contaminants). 

Biological Contaminants  

         Biological pollutants include mold, bacteria, viruses, protozoa, and parasites. The health side 

of effects of these contaminants can trigger allergic reactions, infectious illnesses and symptoms 

of problems with health, such as, “sneezing, watery eyes, coughing, shortness of breath, dizziness, 

lethargy, fever, and digestive problems,” (EPA,2021). 

Physical Contaminants 

     Physical pollutants influence the appearance of water with organic or sediment material (EPA, 

2021). 

Chemical Contaminants 

    Chemical pollutants include elements or compounds, such as, “nitrogen, bleach, salts, 

pesticides, metals, toxins produced by bacteria, and human or animal drugs,” (EPA, 2021). 



Pesticides and Herbicides 

       Pollutants that may come from agriculture and residential uses (City of San Luis, 2020). 

Radioactive Contaminants 

       Radioactive pollutants come from oil and gas production and mining activities (City of San 

Luis, 2020). 

 Annual Water Quality Data-Regulated Contaminants (1905, 2018, 2020) 

 

 

City of San Luis 2021 Coliform Bacteria Contamination 

 

 

 

 

 

 

 

 

 

 

 

            According to the City of San Luis, the community’s “water system tested positive for total 

coliforms at 1 of 40 sites sampled,” (State Water System, 2021). Coliforms are a type of bacteria 

that are present in environments and the digestive tracts of animals and humans (Department of 

Health, 2021). Although coliform is not a bacterium that could cause illnesses, there presence 



might indicate the existence of other pathogenic bacteria which do cause diseases. For example, 

there are three groups of coliform bacteria; fecal coliform, total coliform bacteria, and E. coli.  

 Total Coliform 

        This type of bacteria is harmless and is found in the environment, such as, soil or vegetation, 

water contaminated with surface water, and waste from animals or humans (Department of Health, 

2021). 

 Fecal Coliform 

           This group of total coliforms is harmless and is found in animal and human intestines or 

feces (Coliform Bacteria and Drinking Water, 2016). 

Escherichia coli (E. coli)  

          Is the major contributor of the fecal coliform group which does not grow or reproduce in the 

environment. It is responsible for the possible presence of pathogenic bacteria (Coliform Bacteria 

and Drinking Water, 2016). 

          Alternatively stated, the City of San Luis failed to conduct and file an assessment that was 

required by September 13, 2021, and the information was distrubuted when the problem was 

confirmed and addressed on October 29, 2021. In addition, inadequate water treatment may lead 

to “continued distribution system contamination,” (City of San Luis, 2021) and therefore, water 

could carry organisms causing diseases. Specifically, symptoms like “diarrhea, nausea, cramps, 

and associated headaches,” (City of San Luis, 2021). To solve this issue, “a new tap was installed, 

locked for Water Department use only, directly off the water main, so it was a representative of 

the water being provided by the San Luis Water Department regulated system,” (City of San Luis, 

2021).  

 

Citrus Peels 

Orange Peels 

         Orange peels carry a variety of properties that are beneficial to our bodies, such as, fiber, 

folate, calcium, and required nutrients, like, vitamin C, vitamin B6, provitamin A, riboflavin, and 



thiamine. Similarly, the main components of orange peels are cellulose (17.5%), lignin (6.4%), 

pectin (25.4%), and hemicellulose [12] (S. Rathinavel S. S. Saravanakumar, 2021). According to 

Advanced Science News, “cellulose and lignin, the main components of orange peel, are quite 

polar – a property which enables powdered orange peel to absorb various pollutants.” Meaning 

that, the cellulose and lignin components in orange peels can be an effective way to treat water by 

removing organic and inorganic components found in contaminated water. 

Lemon Peels 

           Lemon peels are composed of d-limonene, y-terpinene, terpinolene, and citral. Citric acid 

found in the lemon peel, carry antimicrobial properties that can kill bacteria, such as, e-coli. 

According to MDPI, “citric acid can cross the cell membrane and lower intracellular pH. A low 

pH within cells causes damage to DNA (deoxyribonucleic acid), protein, and extracellular 

membranes, leading to the death of the bacteria, such as E. coli O157: H7,” (MDPI, 2020). 

Moringa Seeds 

             A native plant to Bangladesh, India, Afghanistan, and Pakistan is moringa. The moringa 

plant and everything that surrounds it has been used for medicinal purposes. Moringa has the 

potential to cure and treat diseases, such as, cancer, heart problems, seizures, menopause 

symptoms and other illnesses. Moreover, moringa seeds have distinctive properties, such as, 

vitamins, proteins, and minerals essential for water treatment. For instance, vitamins found in 

moringa seeds are “vitamin A, vitamin B1, B2, B3, folate and ascorbic acid, calcium, potassium, 

iron, magnesium, phosphorus, and zinc,” (medical news today, 2020). 

 

Statement of the Problem 

      This project focused on improving water potability of water fountains in San Luis Az 

       To be specific, this project will seek answers the following questions: 

1. Can the potability of water fountains in San Luis, Az be improved through the use of citrus 

peels and moringa seeds?  

2. Which Citrus peel or moringa seed made a greater effect on the improvement of water 

quality? 



Hypothesis 

This project has this hypothesis: 

           If moringa seeds and citrus peels are used in the filtration of water from drinking fountains 

in San Luis, Az then, the water quality will be improved because moringa seeds contain essential 

properties useful for water purification, while citrus peels are effective for removing pollutants 

from water. 

                   

                                                        METHODS 

     This section of the research mainly deals with the methods, and procedures (experimentations) 

that will be done to perform the project. 

 

Materials and Procedures 

            The following are the materials that will be used and procedures that will be executed to 

test the hypothesis of the experiment. 

 

Water Fountain Collection Samples. To conduct the experiment, 5 different samples from 5 

different locations in San Luis, Az will be collected. The 5 locations where water samples are 

collected will be from MMS Alicia Montes, Del Sol Market, Ed Pastor Elementary School, Harvest 

Preparatory Academy, San Luis, Az, and Walmart. From each area, 32 oz of water from a drinking 

fountain is collected in a mason jar. 

 

Citrus Peels and Moringa Seeds. A total of 15 oranges and 30 lemons are required. Both fruits 

will be peeled (only peels from both citrus fruits are needed) and for 3 days, peels will be sun-

dried (at night peels are taken back inside) to remove the excess of water. A total of 400g of 



moringa seeds are required. To create powder from both citrus peels and moringa seeds, a coffee 

grinder is utilized. 

 

Water Testing Strips. To test the potability of water from drinking fountains, water testing strips 

will be used before and after experimentation for comparison.  

 

Filter. To create the filters, 8 plastic cups are needed. A knife and an alcohol burner (heat the tip 

of the knife for 10 seconds) will be used to make holes at the base of the plastic cup (this procedure 

is done in 4 of the 8 cups). Therefore, each cup with holes is placed on the top of the rest of each 

of the 4 cups. In the next steps, the mortar and pestle are needed. The first filter will have 3 tbsp 

of lemon peel powder and then press (use pestle). Next, we will add to the filter 3 tbsp of moringa 

seed powder and then will be press (pestle). Then, 3 tbsp of orange peel powder is added and then 

pressed (pestle). This filter is the only filter with mixed powders to have variations.  

Second Filter 

            Will contain 9 tbsp of lemon peel powder and then will be pressed (pestle). Then, 120 mg 

of water sample are poured to the filter and let sit until water is filtered. 

Third Filter  

            Will contain 9 tbsp of orange peel powder and then will be pressed (pestle). Then, 120 mg 

of water sample are poured to the filter and let sit until water is filtered. 

Fourth Filter  

            Will have 9 tbsp of moringa seed powder and then will be pressed (pestle). Then, 120 mg 

of water sample are poured to the filter and let sit until water is filtered. 

 

 

 

 



Potential Risks and Safety Precautions 

 

Site of Experimentation and Chemical Containment. The experiment will be managed within 

the science class with some people following safety rules. The laboratory’s sink and countertop 

will be used when conducting the experimentation. Mason Jars will remain closed until usage to 

avoid from impure substances getting into water. 

 

Procedures to Minimize Risk. The researcher will use PPE (gloves and mask) when performing 

the experiment. To prevent contamination, sink and countertop are sanitized before and after 

completing the experiment. 

 

Disposal Method. The tested powders will be wrapped into a bag to prevent unwanted odors. 

 

Experimental Design and Data Analysis. After acquiring the materials needed, the following 

procedures will be taken to perform the experiment: 

 

Engineering of Filter. To improve the water potability of water samples gained from water 

fountains in San Luis, AZ, this project designed a filter to remove pollutants. The experiment will 

involve the usage of grind citrus peels and moringa seed powder. 

1. Alcohol burner used to heat knife for 10 seconds to create holes at the base of plastic cup. 

2. Grind lemon and orange peel and moringa seed powder pressed with pestle. 

3. Untreated water is filtered. 

Retest of Water. After water is filtered water is retested with water testing strips. 
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