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Abstracts:

Introduction-states question, hypothesis, and background information

Methods-explained the procedure that we used in the experiment

Results-explain and present the results of the NAA and our experiment

NAA- explains neutron activation analysis 

Discussion- goes over conclusion and how we came to it

Reference- list of sources we used in our research 

Introduction:


The project was to devise an experiment that was related to Arsenic in Sweet Home and vertebrates that live in the area. The team of five came up with an experiment that would test one of the abundant food sources of deer living in that area. They posed this question; what is the correlation between the concentration of high arsenic in the soil of the Himalayan Blackberries and the concentration of the arsenic in the leaflets of the plant? Their thought process was that if there was high arsenic in the leaves it could possibly be ingested by deer of that area. However before they came up with this question they did some research on the diet of deer as well as the types of vegetation that are prevalent in Sweet Home, and if it is possible for plants to absorb chemicals that are in their soil.


The group found that according to Canning College, there are many varieties of plants that do absorb chemicals. Using this information they figured out the blackberries were one of the plants that absorbed chemicals and were abundant in the Sweet Home area. The most abundant variety was the Himalayan Blackberries, and deer eat these plants so they decided to use them in their project. Logistically this was a good decision because blackberries would be easy to recognize and sample without much difficulty. 


They group then proceeded to establish a hypothesis about the outcome of the experiment. They hypothesized that the plants growing in areas of high arsenic would indeed contain a high concentration of arsenic in their leaves as well. However the group was not sure as to whether the arsenic would be concentrated in the leaves or not. They thought that maybe it could be in the roots because they are all in the soil, but deer do not eat the roots so it would defeat the purpose of the experiment. They finally decided that the new leaves should be sampled because deer eat them and the arsenic would be present while those leaves were being formed. 

Methods/Materials:


There were two days scheduled for the trip to Sweet Home to collect samples. Knowing that only so many samples could be sent to the reactor, they found a group that was sampling soil where blackberries were present, as well as high arsenic levels, and they used their data. The GPS coordinates for those sites were, Site #1(E-52’3689, N-49’14357), Site #2(E-52’3694, N-49’14294), Site #3(discarded), Site #4(E-52’5543, N-49’13269), Site #5(E-52’3187, N-49’14707). At each site the group located a blackberry bush and selected ten new leaflets from the selected bush. They combined the leaflets into on sample from that bush, giving them one overall sample for each site. They put their samples in ziploc bags and carefully marked them with the appropriate sample number. The number system that they used was the group number (C13), a “P” for plant sample, and the sample number, which coordinated with the site number. For example the plant sample taken from the first site was labeled C13P01, the second site sample was labeled C13P02 and so on. Also at each site the C11 group collected the soil that the C13 group would use the data from. Their method for collecting the soil was to measure off one square yard with the plant being the center. They then took soil samples from each of the four corners of the square they had created and one sample from the center near the roots of the plant. These four samples were then mixed into one soil sample for each location. They put the soil in ziploc bags as well and labeled them similarly to the plant samples only changing the “P” to a “S” and the group number (ex. C11S01). The groups repeated this process for each site. Once the samples where secured the group returned to the classroom to continue the process by preparing the samples for the reactor.


Three of the members from the group were instructed on how to prepare the samples for the nuclear reactor. They dried and crushed the samples and then proceeded to place them in a vial. The vials were sent to the reactor, where they were processed for a week. Once the samples were irradiated the Physics students went to the reactor and were taught how to count the samples using the machinery and equipment provided by the OSU professors. Finally, when all the samples were irradiated and counted we analyzed the results. 

Neutron Activation Analysis:


Neutron Activation Analysis is the process used to detect arsenic in the sample without destroying it. This process is so precise that it can measure an element in parts per million, which is 1.0x10^-6 grams/gram. What happens when an atom of arsenic is irradiated is the atom is bombarded with neutrons. As the neutrons collide with the atom the nucleus becomes excited and therefore unstable because at it stable state it would have one less neutron. Because this atom is now unstable it wants to become more stable so it emits a gamma ray to release energy that it has at its excited state. Now that the atom is radioactive it starts emitting delayed gamma rays as it decays. The interments in the reactor lab pick up these rays and can identify the element because each ray is specific to that element. The half-life of the element arsenic is about 26hr. So first we let the other elements in the soil like sodium decay before we analysis the sample for arsenic. The samples are put in lead oven type things that keep those gamma rays from escaping. As the arsenic puts off these rays the germanium crystal detects them and the computer plots them.  You interpret the results by looking at the peaks because they represent the most number of counts at that specific gamma magnitude. Thus the amount of arsenic can be found.

Results:


The results that were received back from the reactor were easy to use because they were directly related to the question about concentration of arsenic. The group did not have to interpret the results very much. This is the data received by the group.

	Data Number
	Amount of As
	Data Number
	Amount of As

	29 - C13P01
	0.4
	18 - C11S01
	47.2

	30 - C13P02
	0.6
	21 - C11S02
	9.5

	32 - C13P04
	0.29
	22 - C11S04
	5.7

	33 - C13P05
	0.4
	63 - C11S05
	38.9
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 The group plotted the data on a scatter graph and made a best-fit line. From that line they generated the correlation coefficient. Which was very low. Here is that graph. 

As you can see there was very sparse sampling, and that the results do not show specific trends.

Discussion:


In reviewing the data the group decided that their hypothesis was dis-proven and that there was no direct correlation between arsenic in the soil and arsenic in the blackberry leaves. They came to this conclusion because their correlation coefficient was so small and that area with even a little arsenic in the soil still had a fair amount of arsenic in the plants. While some of the high arsenic areas had a lesser amount of arsenic in the plants. Over all the amounts of arsenic found in the leaves were not significant enough to even be a threat to the deer that eat them. 


When the results for the experiment were inconclusive the group returned to there research to find out why or what other scientists or groups had found. They found out that blackberry plants, specifically the Himalayan blackberries, do not usually absorb arsenic. The plant will on the other hand bio-concentrate other chemicals it just do not absorb arsenic readily.(Earthwork 1) Knowing this it is easy to see why the results were vague. Still, they might of obtained better results if it had been a better time of growth. In the winter when the samples were taken the plants are in a dormant state therefore they won’t be absorbing much nutrients from the soil. This could throw off the results as well. 


 Other conclusions that might be made from our results are that blackberry leaves can have some amount of arsenic in them, which opens up a whole new path to explore. Now, people might be interested in how the plants have obtained arsenic and if possibly they naturally have small amounts of it. 


To improve the accuracy of the experiment there would have to be a lot more samples taken in more diverse areas. Also samples could be taken at a different time of year when the plants have more growth. Samples could be taken off different parts of the plants like the roots or the cane. You could have a control plant to make sure blackberries don’t just naturally have arsenic. If this experiment was to be redone the soil samples should be taken by the group doing the experiment. 


Next steps in our study would be to test different parts of the plants that deer eat or even test other plants that deer eat. If someone really wanted to know if deer are getting arsenic they could take blood samples from the deer and then go backwards and observe what the deer eat and then test that. Over all the study wasn’t helpful in answering the question it only helped narrow down the type procedures to use if you want to answer the question. The experiment never really told us anything about how the diet of the deer might be affected by the Sweet Home arsenic problem.    

Reference:

· 
http://www.canningcollege.wa.edu.au/flowerplants.html Oct 13th, 2003

·         http://www.agfe.com/pdf/whatdeereat_bro.pdf Oct 15th, 2003

·         Earthworks environment, by Vashon Island Remediation and public participation center
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