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Abstract

This was a study of arsenic levels in the fossilized wood near the area of Sweet Home, Oregon. The purpose of this investigation was to find a correlation between the location of the fossil and the arsenic content of said fossil in order to better understand the abnormally high levels of arsenic found in the groundwater and to aid future investigations. About 30 different samples were analyzed for arsenic content. The results were inconclusive due to what the researchers suspect to be erroneous data.

Introduction

Background


The goal of this study was to determine a geographical relation of arsenic content in petrified wood along Ames Creek Road in Sweet Home, Oregon. If successful, this study will refine the information in previous maps by adding data on fossils in the region, which are reported to have high levels of arsenic (Kirsch, 2003). Whether or not a correlation is found, the study will make new types of information available, which will help future studies and may give rise to new questions.


This study is being conducted because abnormally high levels of arsenic were discovered in the well water near the city of Sweet Home, Oregon (Hinkle and Polette, 1999). The source and reason behind these abnormally high levels of arsenic will be valuable information for the scientific community and the general populace. Discovering this information will aid prediction and analysis of similar situations. Knowing what chemicals have an influence on a piece of property is vital knowledge in determining the value and safety of the property.

Specifically, the Environmental Protection Agency has restricted the use of industrial sources of high levels of arsenic and limits the safe level of arsenic in drinking water to 0.01 parts per million (Agency, 2003). High levels of the element of arsenic are a problem for our society because it can lead to certain negative effects on the health of living things. Reportedly, high levels of arsenic in the human body can cause nausea, vomiting, decreased blood cell production, damaged blood vessels, abnormal heart rhythm, cancer, or even death (Agency, 2003).

Hypothesis


The researchers do not expect to see a specific correlation between a certain location and the arsenic content of the fossils there. This is because fossils can be very old and may change location during the course of their existence. However, if this hypothesis is disproved and a relation is found, then that might suggest that the fossils in a particular area had become contaminated with arsenic in recent time. The fossils have been reported to have a high level of arsenic content (Kirsch, 2003), which suggests that these fossils have been contaminated by the same source that contaminated the Sweet Home area.

Methods 

Data to be Collected

To find a correlation between the location and the arsenic content of the fossils, the following pieces of data must be collected:


-Arsenic content of the fossil


-Location of the fossil in terms of GPS coordinates (northing and easting)
Materials

There were six groups collecting samples. Each group needed the following set of materials to properly collect the samples:

	Materials
	Purpose

	4 Data spread sheets
	Recording Data

	Digital Camera
	Photographing Locations

	GPS Receiver
	Determining Location Data

	Length of String
	Identifying 1m Distance

	4 One Gallon Ziploc Bags
	Holding Samples

	Pencils
	Recording Data

	Sharpie
	Marking Flags

	4 Sprinkler Flags
	Marking Sample Sites


Collecting Samples


First, a search was held on March 11, 2004 for fossilized wood in a random location in the Ames Creek area. Once a fossil was found, a GPS receiver was used to determine the altitude, slope, northing, and easting of the location. This information wasrecorded on a spreadsheet.


Next, the area was quantified in the following manner: First, a 1-meter string was stretched tightly in a random direction from the fossil to be collected. A picture was taken of the fossil and the string specifically. Then, a picture was taken of a ten-meter radius around the fossil. This picture was used to quantify and correlate the information in the first picture.


Lastly, the location of the sample was marked via one of the sprinkler flags. The identification number of the sample was written on the flag. The sample was then collected and placed in one of the Ziploc bags. Meanwhile, the flag was placed in the precise location from where the sample was taken.


This process was repeated for 23 other samples (6 groups collecting 4 samples each) under the condition that no two samples were within 50m of each other. This insured that a broader region of the Ames Creek area was analyzed.

Analyzing Samples


The samples were dried and ground down according to the steps outlined in Appendix C. They were then prepared by using acid digestion (refer to Appendix B) at Crescent Valley High School in Corvallis, Oregon. The samples were then analyzed via an Inductively Coupled Plasma Spectrometer (ICP). The arsenic content was recorded and the researchers observed the data in order to determine any patterns.

Timeline

	3/11/04
	Samples of fossilized wood were collected from the Ames Creek region.

	4/06/04
	The initial scientific proposal was completed.

	4/15/04

4/16/04
	The samples were prepared for ICP analysis.

	?
	The samples were analyzed for arsenic content by ICP.

	6/04/04
	The researchers reviewed the resulting data.

	6/07/04
	The final scientific report was completed.


Results 

For a complete list of all relevant data, refer to Appendix A.

For a complete list of all data obtained in this investigation and joint investigations, refer to the following website on the Internet: 

http://www2.corvallis.k12.or.us/cvhs/science/SH%20Spring%202004%20Data%20Entry%20Spreadsheet.xls
The list of data in Appendix A includes all fossilized wood samples collected and analyzed for this investigation. One major trend emerged in this set of data. With the exception of four samples, all of the samples tested registered as having 0 arsenic content. The four exceptions were samples #126, #128, #142, and #146. Unfortunately, the data for samples #128 and #146 is questionable. #128 has an unusual value for the northing, which is data relevant to this investigation. This value differs from all others by a magnitude of approximately 10. #146 is suspected to be the same sample collected as #205, but the two samples differ greatly in the values listed for arsenic content. 

Discussion


The researchers have determined that these results are inconclusive. Because sample #128 differs by a magnitude of 10 and most of the digits are synonymous with the region, it is not unreasonable to believe that the unusual value is due to a clerical error. Unfortunately, this clerical error makes it impossible to determine what the originally recorded value for the northing of this sample was. Also, due to discrepancies in data between samples #146 and #205, they are unusable.


The most important anomaly, however, is the trend of 0’s in the column for arsenic content. It is important to note that soil samples collected for use in joint investigations of sweet home returned similar results; these samples were tested in the same manner and location as the fossilized wood samples. Due to previous investigations regarding the Sweet Home area and soil in general, one would expect at least trace amounts of arsenic in most, if not all, of the samples.


There are several possibilities for such unusual data. It is possible that the samples actually do not contain any arsenic, but highly unlikely. There is a chance that the procedure used to prepare the samples for ICP analysis somehow rendered the samples useless. Perhaps the samples themselves are not susceptible to analysis from an ICP. Finally, it would not be unreasonable that some human error to properly calibrate or utilize the ICP resulted in erroneous data. These are not the only possibilities, but might be looked into as causes for the anomaly.


As such, the researchers have decided to disregard the data from any samples that are read to contain no arsenic, as it is most likely erroneous. Even if the figures are true, the level of precision is too low to make any comparison. That left two samples: #126 and #142. Two samples are not nearly enough to base an entire investigation on and therefore any conclusions that the researchers hoped to make would have been unfounded. Had the results been more acceptable, a plot would have been generated to illustrate similarities in arsenic content by region. Perhaps future investigations will verify or prove false these results and, using more reliable information, will be able to draw conclusions more successfully than this investigation could. Future investigations might consider the use of INAA (Incident Neutron Activation Analysis) rather than ICP analysis, as INAA has proven a reliable method of determining the arsenic content of soil samples in previous investigations of the Sweet Home area and ICP analysis is one suspect for what may be erroneous data.
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Appendix A: Data

	Sample #
	Sample Analyzed by ICP?
	ICP Result    As (mg/kg) 193.696 nm
	UTM Northing (NAD 27) - Meters
	UTM Easting (NAD 27) - Meters

	1
	Yes
	0
	4913669
	524265

	2
	Yes
	0
	4914123
	523521

	3
	Yes
	0
	4914133
	523641

	4
	Yes
	0
	4910536
	519801

	5
	Yes
	0
	4910549
	519757

	6
	Yes
	0
	4910770
	519707

	7
	Yes
	0
	4910574
	519767

	8
	Yes
	0
	4912938
	522601

	9
	
	
	4913001
	522575

	10
	Yes
	0
	4913022
	522577

	11
	Yes
	0
	Lat:44 20.984
	Lon:122 35.576

	12
	Yes
	0
	Lat:44 20.984
	Lon:122 35.576

	13
	Yes
	0
	Lat:44 20.984
	Lon:122 35.576

	14
	Yes
	0
	4910470
	819925

	15
	Yes
	0
	4910479
	519950

	16
	Yes
	0
	4913945
	523803

	17
	Yes
	0
	4914184
	524005

	18
	Yes
	0
	4912352
	527010

	19
	Yes
	0
	4913197
	522525

	20
	Yes
	0
	4912958
	522554

	21
	Yes
	0
	4913681
	524054

	22
	Yes
	0
	4913659
	524067

	23
	Yes
	0
	4912451
	5269381

	24
	Yes
	0
	Lat: 44 20.994
	Lon: 122 35.576

	25
	
	
	Lat: 44 20.984
	Lon: 122 35.576

	26
	Yes
	0
	Lat: 44 20.994
	Lon: 122 35.576

	27
	Yes
	0
	4936919
	5515534

	28
	Yes
	0
	4936911
	551551

	29
	Yes
	0
	4937265
	549823

	30
	Yes
	0
	520034
	5910545

	31
	Yes
	0
	4910550
	519984

	32
	Yes
	0
	4913621
	524820

	33
	Yes
	0
	4913272
	526082

	34
	Yes
	0
	49113259
	522481

	35
	Yes
	0
	4913627
	524852

	36
	Yes
	0
	4913288
	526044

	37
	Yes
	0
	4913226
	522483

	38
	
	
	4913332
	525783

	39
	Yes
	0
	4913425
	526005

	40
	Yes
	0
	4913385
	525980

	41
	Yes
	0
	4914201
	

	42
	Yes
	0
	5435473
	703547

	43
	
	
	4913935
	523991

	44
	Yes
	0
	4913729
	524403

	45
	
	
	4913530
	525350

	46
	Yes
	0
	4913850
	524527

	47
	Yes
	0
	4913913
	524386

	48
	Yes
	0
	4913911
	524384

	49
	Yes
	0
	4991392
	524386

	50
	Yes
	0
	4914162
	523622

	51
	Yes
	0
	4914114
	523664

	52
	Yes
	0
	4914103
	523629

	53
	Yes
	0
	4914245
	523608

	54
	Yes
	0
	4914218
	523560

	55
	Yes
	0
	4914203
	523533

	56
	Yes
	0
	4913142
	522610

	57
	Yes
	0
	4913168
	522582

	58
	Yes
	0
	4913251
	522507

	59
	Yes
	0
	4914525
	523581

	60
	Yes
	0
	4913804
	524062

	61
	Yes
	0
	4913807
	54079

	62
	Yes
	0
	4913296
	522227

	63
	Yes
	0
	4913280
	522238

	64
	Yes
	0
	4913259
	528219

	65
	Yes
	0
	4912365
	527003

	66
	Yes
	0
	4912335
	527008

	67
	Yes
	0
	4912378
	526966

	68
	Yes
	0
	4913822
	524088

	69
	
	
	4914035
	522196

	70
	Yes
	0
	4913470
	522305

	71
	Yes
	0
	4914076
	523753

	72
	Yes
	0
	4914525
	523584

	73
	Yes
	0
	4215551
	521858

	74
	Yes
	0
	4914022
	523904

	75
	Yes
	0
	4913929
	523972

	76
	Yes
	0
	4914639
	524072

	77
	Yes
	0
	4910666
	519077

	78
	
	
	4910511
	519952

	79
	Yes
	0
	4910468
	520060

	80
	Yes
	0
	4910486
	520062

	81
	Yes
	0
	4914226
	523598

	82
	Yes
	0
	4914105
	523591

	83
	Yes
	0
	4914118
	523514

	84
	
	
	
	

	85
	
	
	
	

	86
	
	
	
	

	87
	Yes
	0
	
	

	88
	Yes
	0
	
	

	89
	
	
	
	

	90
	Yes
	0
	491332
	525783

	91
	Yes
	0
	4913427
	526002

	92
	Yes
	0
	4913439
	526011

	93
	
	
	
	

	94
	
	
	
	

	95
	
	
	
	

	96
	Yes
	0
	4913417
	522225

	97
	Yes
	0
	4914170
	522151

	98
	Yes
	0
	4913401
	522157

	99
	Yes
	0
	4913617
	524145

	100
	Yes
	0
	4913662
	524179

	101
	Yes
	0
	4913463
	525267

	102
	Yes
	0
	Lat: 44 23 312
	Lon: 122 42 726

	103
	Yes
	0
	Lat: 44 23 215
	Lon: 122 42 593

	104
	Yes
	0
	Lat: 44 22 914
	Lon: 122 43 416

	105
	Yes
	0
	4914151
	522159

	106
	Yes
	0
	4913413
	522144

	107
	
	
	
	

	108
	Yes
	0
	Lat: 44 20 988
	Lon: 122 35 629

	109
	Yes
	0
	Lat: 44 20 998
	Lon: 122 35 644

	110
	Yes
	0
	Lat: 44 20 994
	Lon: 122 35 640

	111
	Yes
	0
	4913414
	526003

	112
	Yes
	0
	1112223
	371450

	113
	Yes
	0
	491382
	526033

	114
	Yes
	0
	4913425
	522108

	115
	Yes
	0
	4913405
	522192

	116
	Yes
	0
	4913420
	522224

	117
	
	
	4913318
	522223

	118
	Yes
	0
	4913410
	522176

	119
	Yes
	0
	4913428
	522195

	120
	Yes
	
	4913907
	524395

	121
	Yes
	0
	4913910
	524389

	122
	Yes
	0
	4913907
	524395

	123
	Yes
	0
	4910598
	519766

	124
	Yes
	0
	4910767
	519724

	125
	
	
	4910549
	519757

	126
	Yes
	411
	4910536
	519801

	127
	Yes
	0
	4910770
	519767

	128
	Yes
	2
	49101810
	519817

	129
	
	
	4910574
	519767

	130
	Yes
	0
	4910744
	519728

	131
	
	
	
	

	132
	
	
	
	

	133
	
	
	
	

	134
	
	
	
	

	135
	
	
	
	

	136
	
	
	
	

	137
	
	
	
	

	138
	
	
	
	

	139
	Yes
	0
	4910553
	519997

	140
	Yes
	0
	4910545
	520034

	141
	Yes
	
	4910550
	519984

	142
	Yes
	13
	4910536
	519954

	143
	Yes
	0
	4910591
	519920

	144
	Yes
	0
	4910634
	519956

	145
	Yes
	0
	4910562
	519980

	146
	Yes
	33
	
	

	147
	Yes
	0
	4910468
	520060

	148
	Yes
	0
	4910500
	520080

	149
	Yes
	0
	4910483
	520062

	150
	Yes
	0
	4910509
	520131

	151
	
	
	4914421
	523515

	152
	Yes
	0
	
	

	153
	Yes
	0
	
	

	154
	Yes
	0
	
	

	155
	Yes
	0
	
	

	200
	Yes
	0
	4910479
	519950

	201
	Yes
	0
	4910470
	519929

	202
	Yes
	0
	4910538
	514941

	203
	Yes
	0
	4910481
	519958

	204
	Yes
	0
	
	

	205*
	Yes
	0
	4910562
	519960


Sample #205 is likely original sample #146; renumbered for lack of data sheet.

Appendix B: Digestion Procedure

Summary of soil sample preparation for ICP analysis

ACID DIGESTION

1. Wash glassware

2. Rinse glassware with distilled water

3. Label beaker with group number and sample number

4. Determine mass of empty beaker and record

5. Tare balance and add 1.0 grams to 1.5 grams of soil sample to beaker.

6. Record mass of sample.

7. Add 10 ml dilute nitric acid (“DIL HNO3”)

8. Cover beaker with watch glass.

9. Record time and sample number.

10. Place beaker on hot plate.

11. Monitor sample to see that it does not boil

12. After 15 minutes, remove beaker from hot plate and place on lab bench to cool.

13. After beaker is cool, add 5 ml concentrated nitric acid (“conc HNO3”)

14. Record time and sample number.

15. Return beaker to hot plate.

16. After 30 minutes, remove beaker from hot plate.

17. Add 5 ml concentrated nitric acid 

18. Record time and sample number

19. Return beaker to hot plate

20. After 30 minutes, remove beaker from hot plate.

HYDROGEN PEROXIDE DIGESTION

1. After the sample has cooled, add 2ml of distilled water to the beaker.

2. Add 3ml of 30% hydrogen peroxide (H2O2)

3. Cover the beaker with a watch glass and CAREFULLY heat the sample on a hot plate.  IF THE SAMPLE BEGINS TO EFFERVESCE (BUBBLE) ENOUGH THAT MATERIAL MAY BE LOST FROM THE BEAKER, REMOVE THE BEAKER FROM THE HEAT.

4. When the effervescence subsides, cool the beaker and repeat steps 1 – 3 above.

5. If the sample continues to effervesce strongly after adding the second 3 ml of hydrogen peroxide, steps 1 – 3 may be repeated again for a total of 9 ml of hydrogen peroxide added.  Do not add more than 9 ml hydrogen peroxide.

6. Allow the sample to cool.

FINAL ACID DIGESTION

1. To the cooled sample, add 10ml distilled water and 5 ml concentrated hydrochloric acid (HCL).

2. Place the sample on a hot plate and heat without boiling for 15 minutes.

3. Remove the sample from the heat and allow to cool.

Appendix C: Grinding/Screening Procedure

FOSSILIZED WOOD SAMPLES:

1. Put on a pair of gloves.

2. Select a fossil.

3. With a rock hammer, break a piece of the fossil sample off.  Return the sample to its bag.

4. Break the fossil piece into little pieces using the hammer, PVC pipe, and steel pieces.

5. Use a mortar and pestle to grind the fossil to as fine a powder as possible.

6. When there is well over a gram of powder (check with a balance), sift the sample through the mesh screen.

7. Verify that the sample is at least one gram.

8. Place the screened sample into a container.

9. Label the container with both the sample number and the group number.

10. Clean all tools and the screen with alcohol and allow to dry before processing a second sample.

