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Introduction


Pine School is located in Pine, Idaho (43.4777 °N, 115.3098°W). Mountains surround us, and the Boise River runs through our isolated valley. Pine is a recreational center that includes hunting, fishing, snowmobiling, boating, and many other outdoor sporting events. Pine School is a one-room schoolhouse that currently has eight students. Our school consists of students in grades K-8, and all students in our school take GLOBE measurements.  Our research team consists of two students in the 7th grade, Kayla and Erin, and one student in the 6th grade, BreAnna.

Abstract


How does the hot springs affect our river?  We have been conducting a comparison study among three sites along the South Fork of the Boise River. We have taken samples at the Featherville Bridge, at the point where the hydrothermal springs enter the river at Johnson Bridge, and then at the Pine Bridge before the South Fork enters Anderson Ranch Reservoir which is located very near our school (see Figure 1). We wanted to study any changes in the water that may be caused by the hydrothermal springs that we could document from the GLOBE data we have been gathering since October 2002.   We found dramatic differences in the readings of dissolved oxygen, temperature, pH, and electrical conductivity at the Hot Springs Bridge (Johnson Bridge) compared to the other two sites.  We concluded the hot springs didn’t affect our river in the long term since the readings had returned close to what they were before the hot springs entered the river.
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Figure 1.  Sample sites for the current hydrology project of the students of Pine School, Pine, Idaho.  The sites included a sampling location 9.66 kilometers (6 miles) before the hot springs, (Featherville Bridge), at the hot springs (Johnson Bridge), and 8.05 kilometers (5 miles) after the hot springs (Pine Bridge). 

Research Question/Hypothesis


Why is the hot water altering the readings on the site?   The hot springs seem to be affecting the readings on the pH, temperature, electrical conductivity, and dissolved oxygen compared to the other two sites. 

Research Method

We have been collecting water samples from the Boise River at three sites since September 27th, 2002; on average we have taken samples twice a month.  We have been following GLOBE protocols for the Hydrology Investigation.


We followed the GLOBE protocols to collect the water samples by using a bucket attached to a rope. We used a dissolved oxygen kit, pH indicator paper, an electrical conductivity meter and a thermometer.

Data Analysis 

The data collected consistently showed a difference around the hot springs.  We took the average of each data set from each site from Sept. 27, 2002 through January 31, 2003.  Figures 2-5 show our data.

We used the dissolved oxygen kit and followed the instructions. The accuracy of the dissolved oxygen would be limited to how closely the participant followed the directions. The dissolved oxygen (average Sept-Jan) of the water taken by the Featherville Bridge was 11.2 mg/L; Johnson Bridge was 7.9 mg/L; and Pine Bridge was 12 mg/L.


For pH we used the pH indicator paper. The pH indicator paper is limited in accuracy compared to other ways of reading pH.  The pH (average Sept-Jan) for Featherville was 5.1 mg/L; Johnson Bridge was 6 mg/L; and Pine Bridge was 5 mg/L.


Electrical conductivity was measured using a conductivity meter. The conductivity (average Sept.-Jan) for the water taken by the Featherville Bridge was 86 uS/cm; Johnson Bridge was 147 uS/cm; and Pine Bridge was 82 uS/cm.   

Temperature was measured using a thermometer.  The accuracy of the thermometer would be +-.5 degrees Celsius.  The temperature average for the water taken by the Featherville Bridge was 3.1°C; Johnson Bridge was 21.6°C; and Pine Bridge was 3.9°C.  
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Figure 2.  Conductivity measurements in microSiemens 

of three sites along the South Fork of the Boise River.  

Measurements were taken from September 27, 2002 to 

January 31, 2003
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Figure 3.  Temperature measurements in degrees Celsius 

of three sites along the South Fork of the Boise River.  

Measurements were taken from September 27, 2002 to January 31, 2003.

January 31, 2003.
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Figure 4.  Dissolved Oxygen measurements in 

Milligrams/Liter of three sites along the South Fork 

Of the Boise River.  Measurements were taken from 

September 27, 2002 to January 31, 2003.
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Figure 5.  pH measurements three sites along the 

South Fork of the Boise River.  Measurements 

were taken from September 27, 2002 to January 

31, 2003.
Data Summary

Temperature Averages:  Featherville -       3.1°C




    Johnson Bridge - 21.6°C




    Pine  - 
        3.9°C.


Conductivity Averages:  Featherville –        86 µS/cm





    Johnson Bridge - 147 µS/cm





    Pine -                     82 µS/cm

Dissolved Oxygen Avg.  Featherville -        11.2 mg/L





     Johnson Bridge -    7.9 mg/L





     Pine - 
          12    mg/L


pH Averages:

     Featherville -          5.1





     Johnson Bridge  -   6





     Pine - 

5
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Conclusions

We are getting hot water in the Pine Valley because the Earth’s crust is relatively thin and stretched in this area.  Dr. Roy Johnson, a scientist from Trinity Springs water bottling company, came to our school and shared his knowledge of the terrain and water.  Trinity Springs is located next to the hot springs at Johnson Bridge. According to Dr. Johnson, our valley is sitting on top of a 23,000 sq. miles by 20 miles down intrusive granite rock.  He also stated that silica is the major mineral contained in the hot springs they bottle from.  The water is also alkaline. 

The hot springs have a sulfur smell.  We found out that anaerobic bacteria living deep beneath the Earth’s crust cause the smell.  The smell indicates that the water bored to great depths.


We also found out that minerals are more readily dissolved in hot water.  We  found out that the type of minerals that are deposited depends on the temperature of the water and the type of rock it passes through. 

 The data collected at the hot springs was significantly different from the other sites. Since hot water dissolves minerals from the rocks it goes through, there will be more dissolved solids in the water.   This would account for the higher conductivity readings. Hot water doesn’t contain as much dissolved oxygen either.  That’s why the dissolved oxygen reading was lower.  Since the hot springs are alkaline, that’s why the pH was a higher number.  


The data collected five miles down stream from the hot springs have almost returned to the readings at Featherville (the first site).  Our river flow is about 161,568,000 gallons per day.  The spring at Trinity Springs flows about 38,880 gallons per day.  The volume of water flowing in the river dilutes the affects of the hot water.
Discussion

Since hot water dissolves minerals more readily, the conductivity and pH data collected at the hot springs were significantly higher than from the other sites.  The dissolved oxygen levels in the hot water were lower, which makes sense, because warm water holds less oxygen than cold water.


The data collected five miles down stream from the hot springs have almost returned to the readings at Featherville (the first site).  It would seem that the hot water doesn’t affect the life of the river for long-term because of the dilution.


In the future, we will continue collecting more data to help us to understand what is happening seasonally in our river. NASA has been studying samples of moss in space, the moss spirals. We want to study the moss here by the hot springs to see how the river affects it and to see changes in the water that drip off the moss and go into our river.  We also plan to investigate the macro-invertebrates that are found along the different areas of the river at our three sites and how the hot spring may affect them. 
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