
What’s in your 
water?



Abstract
For my science fair project, I tested the difference in tap water quality across Tucson. My goal 

was to show if there was a significant difference in water quality across the city. My hypothesis was 
that the water quality would not change greatly over the different areas, as Tucson is on one large 
water system. Therefore, the water that you drink in midtown comes from the same place as the 
water you would drink if you were in downtown. Although Tucson is all on one large water system, 
the results of my project show that the quality of water varies greatly throughout the city. I propose 
two main reasons for this variation: 1) different neighborhoods have different pipes and 
infrastructure that have varying ages which could affect the water quality. Newer houses have newer 
pipes which could lead to better water quality; 2) Tucson Water draws groundwater from 175 wells 
across the city and each well might have different quantities of dissolved solids. I collected and 
tested the water quality of 15 locations across Tucson. I measured the amount of total dissolved 
solids (TDS) expressed in parts per million or PPM that was in the water. The measurements ranged 
from the mid 100s to the high 400’s which were almost above the Environmental Protection 
Agencies’ limit of 500 PPM for drinking water. 



Question/Hypothesis
Question: Will the water quality of tap water change depending on where you test it from in 

Tucson?

Hypothesis: No, due to the fact that Tucson is on one large water treatment system. 



Background Research I 
Until 2001, Tucson fully relied on well water, but due to taking too much out of the water table, 

causing the water table to lose lots of it’s water which had a lot of unforeseen consequences, like 
causing the Santa Cruz River to switch from a perennial stream to an annual stream, which had 
provided water to the City in the early days of the settlement

Due to this, Tucson City Water switched from depleting our local water tables to depleting the 
Colorado River, but by doing this they are also adding water back to the water tables that we had 
taken so much from over the years (Tucson Water, 2021). On another note, lead pipes have not been 
introduced into the city's water system since the 1940s, and very few lead pipes remain in the 
Tucson metropolitan area (Foster. B, 2018).



Background Research II
Tucson Water built Tucson to have one system for the whole city, which means that the city has 

the same water quality because all of the water flowing to the taps is treated the same way. The list 
of potential contaminants is a long one that includes common contaminants like pesticides, and lead 
but also chemicals like PFas, which has made headlines due to it being a “forever chemical”. The 
process for treating these chemicals is through chlorine treatment which rids most of the 
contaminants (City of Tucson, 2021). Tucson City Water also tests the water for potential “backflows” 
where water from non-potable sources enter the system that can contaminate the system. (Tap Safe, 
2020).

Over all, Tucson as a city has very good water quality compared to other Cities around the 
country (Tapsafe, 2022). Since Tucson has one large system for water distribution, and very few lead 
pipes to contaminate the water My hypothesis is that the water should be at a good quality 
everywhere around the city and should not vary from location to location (City of Tucson, 2021). 



Procedure
I measured the amount of total dissolved solids (TDS) for each sample taken from 15 

locations throughout the city. TDS are the total amount of mobile charged ions, including minerals, 
salts, and metals dissolved in a given volume of water. TDS is expressed in parts per million (ppm). 
TDS affect everything that consumes, lives or uses water from fish to plants, to humans. A high 
level of TDS in the water means that there is a higher level of harmful contaminants that can pose 
health risks. The US Environmental Agency's (EPA) maximum contaminant level for TDS is 500 
ppm. 

For this experiment I used a HM Digital TDS water quality tester. This tester can measure a 
range of TDS between 0-9990 ppm with an accuracy of +/-3%.

For each location in Tucson, I sampled one cup of cold tap water. Then, I dipped the tester in 
the cup of water and slightly stirred the tester in the water. After each recording, I enter the result 
in a Google spreadsheet.



Materials
1. A cup of water
2. Access to a tap
3. An HM Digital TDS water quality tester



Data, Graphs, Results I
Figure. 1

Figure. 2 

Map of sample locations



Data, graphs, results II
Figure 1 on the previous slide indicates the amount of TDS, expressed in parts per million, 

figure 2 shows the location of the sampled water. The results indicate that the amount of TDS varies 
from the 150’s to above 400. This shows that there is a wide difference in water quality depending on 
where you live in the city, however it is not related to specific neighborhoods.

 I propose two main reasons for this variation in water quality. First, the different 
neighborhoods have different pipes and infrastructure that have varying ages which could affect the 
water quality. Newer houses have newer pipes which could lead to better water quality. Second,  
Tucson Water draws groundwater from 175 wells across the city and each well might have different 
quantities of dissolved solids. 



Conclusion
For my science fair project, I tested the difference in water quality around Tucson. My 

hypothesis was that the water quality would not change because the water was all on one system. I 
was proven wrong because I did not take into account the difference in pipe quality, how old the 
pipes are, and what materials they were made out of. Also, Tucson Water pumps groundwater from 
more than 175 wells that are spread across the city. The quality of water varies from area to area in 
hardness, sodium content, pH, total dissolved solids, and metals. 

My results show that there is a wide range of water quality across the city. The quality of the 
water tested ranged from the mid-100s to upwards of 400 DPPM, which is within the Environmental 
Protection Agency’s limit of 500 DPPM. DPPM stands for Dissolved Parts Per Million. This is the best 
measurement to use for testing water quality because it accurately shows how clean the water is. As 
for my procedure, it was effective as all of my tests went smoothly. If I were to change one thing, I 
would test the water quality at different times of the day and during different seasons, to see if there 
is a difference between the time of the day and if the seasons affect the water quality. 
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