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Summer Stem Internship Proposal
This summer, I will research the effects of temperature on the turbidity levels, pH levels, and chlorine residuals of raw and treated water. Since temperature is unpredictable, my research will also include the collection of both air and water temperatures. 
The raw water I will be testing comes from a variety of streams and rivers within the Baltimore City area. The treated water is the water that was once raw and is now drinkable according to Baltimore City and Maryland State standards. In order to determine what is safe, the “Safe Drinking Water Act” (SDWA) was first passed in 1974 by Congress in an attempt to regulate the entire United States’ drinking water supply. The SDWA provides standards for all types of water systems- Community Water System, Transient Non-Community Water System, and Non-Transient Non-Community Water System. The standards determined by the SDWA must go through a cost-benefit analysis by the EPA to be sure the benefits of a drinking water standard justify the price. 
When in the lab, I will be working at the Ashburton Filtration Plant in Baltimore, Maryland. The plant was constructed in the mid-1950’s and is one of the two main water treatment facilities serving Baltimore City. The two water treatment facilities together supply water to five zones. However, the Ashburton plant supplies water to the second zone by gravity and to the third, fourth, and fifth zones by pumping. I will test the turbidity levels by using a Hach 2100 N Turbidimeter and will measure the turbidity in NTU. I will test the pH levels by using the HQ440d multi Benchtop Dual Input, Multi-Parameter Meter. Both these machines must be calibrated before I begin my data collection, so I must check the lab notebook before I begin my experiment to be sure a more seasoned chemist has calibrated the machines. The lab will provide me with my own Hach Pocket Colorimeter 2 with DPD Free Chlorine Reagant for 10 mL samples. I will use this device to run chlorine tests for the raw and treated water. After my data collection is complete, I can look at my results compared to the limits allowed by the city and state. Due to my age and lack of experience in the lab, I am unable to run tests on some of the chemicals put in the raw water such as lime, fluoride, and alum. However, I am able to watch the other chemists run the tests and ask questions as they collect their data. I can also look at the data in the lab notebooks to see if trends develop based on the temperature I collected for that particular day. I will collect the air temperature by using an online weather source (The National Oceanic and Atmospheric Administration) for the outside air temperature. I will collect the water temperature by using the Ashburton thermometer. The Ashburton thermometer is the one tool in the entire plant that follows the customary system so in my data collection chart I am sure to make a special note that the temperature is in Fahrenheit.  
For contact information you may be in touch with: 

Ms. Deborah Pitts

Deborah.pitts@baltimorecity.gov
410.396.0150

3001 Druid Park Dr, Baltimore, MD 21215
Or  

Ms. Deneen Gordon 
Deneen.gordon@baltimorecity.gov
410.396.0150

3001 Druid Park Dr, Baltimore, MD 21215
Throughout my time interning at the Department of Public Works in Baltimore City at the Ashburton water filtration plant, I learned about the details of all the efforts and meticulous work that goes into making sure the raw water turns into clean, drinkable water. While I did learn a lot through my data collection, I certainly believe I gained a lot of wisdom through my interactions with the chemists who work at this lab. The chemists were all very knowledgeable and helped teach me certain techniques to make the testing easier, explained to me how and why certain things happened in my data collection, and taught me about the different aspects of their jobs. I was most surprised by the chlorine test. The simplicity of placing a packet of chemicals into a small test tube of water somehow revealed a lot of information. As I completed more chlorine tests, I was able to slightly estimate the levels based on the shade of pink the water turned.
For my experiment, my independent variable was temperature. However, during my testing period, the temperature remained relatively the same so I began to record the humidity levels as well. The highest temperature I recorded for the air was 84 degrees Fahrenheit. On the other hand, the lowest temperature I recorded for the air was 79 degrees Fahrenheit. When the temperature was higher, the pH levels would increase. On the hottest day, the pH for the raw water was 7.04 and the pH for the treated water was 7.64. On the coolest day, the pH for the raw water was 6.75 and for the treated water the pH was 7.39. This shows that as temperature increases so does the pH level. Chlorine had the same effect. As the temperature of the air increased, the chlorine levels increased as well. Respectively, the raw and treated water chlorine levels on the hottest day were 0.05 and 1.35. For the coolest day, the raw and treated water chlorine levels were 0.04 and 1.22. For turbidity, not as much of a pattern was found. However, I could determine that as the temperature rose, the turbidity of the raw water rose as well. For example, on the chilliest day the raw water had a turbidity of 0.48 NTU, but on the hottest day the turbidity was 0.70 NTU. There was no correlation between the temperature and turbidity of the treated water since it was 0.18 NTU on both the hottest and coldest days. I also received a result of no correlation for the relationship between humidity and pH or humidity and chlorine. Although, as the humidity increased, the turbidity of the treated water increased as well. On the most humid day (85% humidity), the turbidity was 0.18 NTU. On the least humid day (45% humidity), the turbidity was 0.16 NTU. Therefore, the weather does have an impact on the chlorine, turbidity, and pH levels of water but it is certainly not drastic. 
