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Abstract: 
Oil spills can be devastating to marine ecosystems so knowing how to track where the spills should go is a concern that could decide the fate of communities near spills. After contemplation on which design of drifter would be best suited for rapid response, a design of drifter created by Charlie Brennan and refurbished by Conner Laursen is set to be the most practical and cost-effective way to track said disaster. Two field tests were conducted to determine the performance of the drifter in different conditions; the first on a harsh windy day in Puget Sound and the second in the calmer waters off the docks of the old Oceanography building. The drifters showed that the design was not perfect, as it followed the wind in Puget Sound but showed more promise than tennis balls due to the above water surface ratio, allowing the drifters to more accurately follow the currents of the water. The drifters show excellent potential in reliably and accurately predicting where oil will float to, depending on how harsh the conditions in the area are. 

Introduction:
Scientific question: How does the drifter design perform in real world oceanographic hazard response?
A potentially catastrophic event that happens all too often in oceanographic environments are oil spills. Hazard response to oil spills and other disasters matters so much for the health of our ocean and everything in it. The more we can refine and perfect our disaster tracking methods, the better off we are in spreading education and emergency response. I believe using drifters to collect data would be the most efficient and practical way to accomplish what needs to be done and my intention is test the performance of a refurbished drifter design in its ability to track oil spill fronts in different weather conditions. Current methods in oil spill tracking include the use of satellites that are not only incredibly expensive to deploy, but if the satellite is not over the affected area it takes too much time to wait for it to be in the right area or is downright unusable (Migliaccio, 2013). Oil or diesel spills move through the water in a pattern that is trackable and knowing where the contamination is headed can lead to prevention in damage to sensitive areas such as biologically thriving ecosystems. One type of drifter that shows great promise in this application is the Davis star drifter first built by Davis et all. Another type that has a more cost efficient and practical design at the cost of depth of effect and durability was built in house at the University of Washington by a student named Charlie Brennan in years past. Both drifters have pros and cons to dealing with the problem at hand and both will yield different results depending on the conditions and environment they are deployed in. The type of the drifter chosen to tackle the problem at hand is incredibly important because the performance should simulate an oil spill front as accurate as possible and not vary by conditions that do not strongly affect the oil in the water in order to have the most accurate simulation as possible during testing and the most accurate results during real world application. Oil and diesel blend with the water in the surface mixed layer and are ultimately affected by Ekman transport, which furthers the movement of the oil away from the original site (Price, 2003). The ideal drifter to tackle oil spill response has the most negligible effect on wind as possible but is practical for transport to oil spills and rapid deployment. The drifters as assembled pieces are shown below with the large purple sailed drifter being the Davis Star drifter and the small red sailed drifter being the newly improved, Charlie made drifter.
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Both drifters are made from pvc plastic piping and the Davis Star drifter features rectangular sails that extend one meter down below the surface water in four different perpendicular directions. The red pvc housing that extends vertically from the top of the drifter is a watertight chamber that encases the GPS battery equipment being used. The four triangular sails that sit on top of the drifter near the buoys provide the drifter with the stability it needs to remain upright in the water. Inexpensive LED strobe lights are mounted to both drifter to aid in the recovery retrieval time of the drifter. The ideal surface to below surface ratio that makes the Davis Star drifter so effective is 1:40. This means that any wind around the drifter has a negligible effect on how it moves.  Although the Charlie made drifter does not have the ideal surface to below surface ratio that the Davis Star does, it excels in its ability to be assembled and deployed incredibly quickly. The Davis Star drifter takes two people around 30 minutes to assemble while the Charlie designed drifter takes a single person less than 1 minute. Both of the drifters are promising, but one will be chosen for reasons that make it the most practical and useful overall for real world hazard response.

Materials and Methods:
The most important decision I made for the sake of this project was determining which type of drifter I would test and why. I have determined that both the Davis Star drifter and the drifter created at the University of Washington by Charlie can accurately and efficiently measure the needed parameters. Both drifters are made of PVC plastic piping and water-resistant cloth masts done held together with glue and zip ties with attached buoys on top to create an overall buoyant instrument that penetrates one meter down below the surface of water with the Charlie designed drifters penetrating half of a meter below the surface. A watertight case is also included to house any electronical equipment needed. In this case, the GPS devices and external battery packs will be housed inside. The GPS can be programmed to record a coordinate at any time interval we choose, with all data being stored on board the memory of the GPS. 
	The drifters as assembled pieces are shown below with the large purple sailed drifter being the Davis Star drifter and the small red sailed drifter being the newly improved, Charlie made drifter.
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	The Davis Star drifter is already stellar in design, so nothing was altered to the design and build; it can be assembled with the provided parts in the exact way it was intended to take measurements. The drifter was tested and documented beforehand to prove that it is easily deployable and retrievable by two people maximum, shown in one of the pictures. Both drifters are made from pvc plastic piping and the Davis Star drifter features rectangular sails that extend one meter down below the surface water in four different perpendicular directions. The red pvc housing that extends vertically from the top of the drifter is a watertight chamber that encases the GPS battery equipment being used. The four triangular sails that sit on top of the drifter near the buoys provide the drifter with the stability it needs to remain upright in the water. The ideal surface to below surface ratio that makes the Davis Star drifter so effective is 1:40. This means that any wind around the drifter has a negligible effect on how it moves. Inexpensive LED strobe lights are mounted to both drifter to aid in the recovery retrieval time of the drifter.  The Charlie made drifter needed multiple design improvements to improve the quality, durability and rapid response capability of the drifter. Some of the drifter’s sails were ravaged and had holes in critical mounting points on the pvc piping. I repaired these in house and outlined the holes in metal to prevent tearing and aided in the overall quality of the sails and drifter. The drifter was originally designed with twist ties holding everything together. I replaced these with much more durable zip ties by drilling bigger mounting holes in the drifter and reattaching them all in the same places as the zip ties. This improves the durability of the drifter and will prevent anything from falling apart. The original drifter had latex surgical tubing elastically clenching some of the arms together so when it is taken apart, it folds nicely together and does not separate the arms from the spine. Some arms did not have this tubing at all. To make the drifter a much more able to be rapidly deployed, I replaced the tubing with more durable and quality bungee cord and added bungee cord to the arms that did not have tubing to begin with, making the drifters able to be full assembled in seconds. The watertight housing and buoys and mounted on top of these drifters as well. Although the Charlie made drifter does not have the ideal surface to below surface ratio that the Davis Star does, it excels in its ability to be assembled and deployed incredibly quickly. The Davis Star drifter takes two people around 30 minutes to assemble.
After careful consideration of how each drifter would perform, the quality and practicality of the design and how well each type would be for helping with the intended hazard response utilization I have in mind for it, I decided to ultimately go with the Charlie designed drifter. The material costs due to smaller size, ease of transport and short time to put together and deploy outweigh the accuracy of results durability of the Davis Star drifter. The first of two experiments planned to be carried out tested the drifter’s viability in windy conditions in the Puget sound. The intent is to compare how much the drifter was affected by wind to see if it can still be used when weather conditions are not ideal. 

Results: 
The first design test of the drifter was carried out in front of the Mukilteo beach. The GPS recording devices were set to take measurements 5 minutes apart. The drifters were taken out on the Wielander boat provided by the University of Washington. The wind speed was moderate-strong. At 10:42am on January 28th, the drifter was deployed and was retrieved again at 11:33am. The drifter was then taken back to approximately the same deployment location as the first go and set again at 11:38am. It was retrieved again at 12:23pm. This process was repeated one more time at 12:28pm and retrieved one last time at 1:07pm. 
The second design test was conducted of the old Oceanography dock to test the design against tennis balls to see which would be better in a controlled test to track oil spills. 9 tennis balls were thrown into a perimeter of 3 of the Charlie designed drifters and were meant to simulate an oil spill that can be retrieved because putting any type of liquid or oil into the water would be polluting. The drifters had the GPS tracking devices inside to record coordinates every 5 seconds and a drone flown by licensed drone pilot Hannah Rotta took pictures every 5 minutes while the drifters and tennis balls drifted. The drifters and tennis balls were deployed at 12:23pm on April 19th and pictures were taken at 12:23, 12:28, 12:34, 12:38, 12:43 and 12:48 before the tennis balls began to drift under the dock. The drifters were retrieved at 1:05pm. The current of the water tested was towards the canal, a South-Eastern direction from the deployment site compared to the North-Western wind. Wind speeds were taken one meter above the surface of the water and the 10 wind recordings taken averaged out to be 1.99 MPH NW and the overall weather during the day was sunny, nearly the opposite of the previous field test.
 Below is a figure depicting the path the drifters took during all 3 data sets. The map was generated using the program CanWay, which is the program used to import data from the GPS devices to import the data is has and export it to any other application. The red lines show the path the drifter took, and the blue lines show the route not recorded back to the original location for the drifter to be relaunched.
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The three figures below show the latitude and longitude coordinates over time during the tennis ball field test for each of the 3 drifters. The graphs were generated in excel using the latitude and longitude coordinates that the GPS devices recorded.




The figure below shows the path the drifters took during the experiment. The graph was generated in the program CanWay. The blue line is the followed path.
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The images below show the path that the drifters and tennis balls took compared to each other every 5 minutes. The pictures were taken in the orientation so that North is towards the bottom of the picture, and the wind direction, 1.99 MPH NW is towards the bottom right of the pictures.
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Discussion: 
	After careful analysis of the drifter locational data, both observational and through the coordinates recorded on the GPS devices, the performance of the drifter is more situational and is much better suited in addressing the problem of oil spill tracking when conditions are ideal. During the first field test, the winds were dominating, and the drifters showed a tendency to follow the general direction of the wind combined with little direction from the currents below. The map created in CanWay shows the path the drifter took, and it is believed to change the way it has over the three tests because the wind was switching directions and each test following the previous was impacted from a different direction of wind. 
The field test during the day with ideal conditions showed much more promise for the drifter becoming a viable option to deploy in real world scenarios. The above surface ratio for the tennis balls is different than that of the drifters. The tennis balls are more buoyant, so the majority of the ball is above water compared to the total surface area, as opposed to the drifter which more of the surface area is below water compared to the total. The results show themselves in the pictures taken from the drone. The current of the water tested was towards the canal, a South-Eastern direction from the deployment site compared to the North-Western wind. The drifters seemed to follow the path of the current nearly exactly, heading straight towards the entrance of the canal. The tennis balls followed a different path; what appeared to be a path created from a mix of the current forcing and the wind forcing. The current caused the tennis balls to move east at about the same speed as the drifters, the pictures show both moving parallel to the dock at nearly the same speed in the east direction. The tennis balls, with the forcing from the wind, took a more North-Eastern path causing them to dip under the dock they were deployed near. This means that the drifters were less impacted from the wind as opposed to the tennis balls because they followed the path of the current more accurately. 
The field tests show that the drifters are moderately affected by winds, but under ideal conditions can be an accurate tool for predicting the current of the water and the projected path the oil spill will float. This, on top of the drifter being the most practical, easily transportable, cost effective and rapidly deployable option makes it an excellent choice for any type of marine hazard prevention, with oil spill prediction being the most opportunistic choice for the design.
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Latitude




Latitude vs Longitude

Test 3	122.311269	122.311258	122.311288	122.311311	122.311347	122.31138799999999	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311402	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.311395	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.31138799999999	122.311381	122.311381	122.31137	122.31137	122.31137	122.31137	122.31137	122.31137	122.31137	122.31137	122.31137	122.31137	122.31137	122.31137	122.31137	122.31137	122.31137	122.31137	122.311363	122.311363	122.311363	122.311363	122.311363	122.311363	122.311363	122.311363	122.311363	122.311363	122.311363	122.311363	122.311363	122.311363	122.311363	122.311363	122.311363	122.311356	122.311356	122.311356	122.311356	122.311356	122.311356	122.31134400000001	122.31134400000001	122.31134400000001	122.31133699999999	122.31133699999999	122.311319	122.311319	122.311319	122.311319	122.311319	122.311319	122.311319	122.311319	122.311319	122.311319	122.311319	122.311319	122.311319	122.311319	122.311319	122.311319	122.311319	122.311319	122.311312	122.311312	122.311312	122.311312	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.3113	122.31129300000001	122.31129300000001	122.31129300000001	122.31129300000001	122.31129300000001	122.31129300000001	122.31129300000001	122.31129300000001	122.31129300000001	122.31129300000001	122.31129300000001	122.31128200000001	122.31128200000001	122.31128200000001	122.31128200000001	122.31128200000001	122.31128200000001	122.31127499999999	122.31127499999999	122.31127499999999	122.31127499999999	122.31127499999999	122.31127499999999	122.31127499999999	122.31127499999999	122.31127499999999	122.31127499999999	122.31127499999999	122.311268	122.311268	122.311268	122.311257	122.311257	122.311257	122.31125	122.31125	122.31125	122.31125	122.31125	122.31125	122.31125	122.31124199999999	122.31124199999999	122.31124199999999	122.31124199999999	122.31123100000001	122.311224	122.311206	122.311199	122.311199	122.311199	122.311199	122.311199	122.31119099999999	122.31119099999999	122.31119099999999	122.31119099999999	122.31119099999999	122.31119099999999	122.31117999999999	122.31117999999999	122.31117999999999	122.31117999999999	122.311173	122.311173	122.311173	122.311173	122.311173	122.311173	122.311173	122.311173	122.311173	122.311173	122.311173	122.311173	122.311173	122.311173	122.311173	122.311173	122.311166	122.311166	122.311166	122.311166	122.311166	122.311166	122.311166	122.311166	122.311166	122.311166	122.311166	122.311159	122.311159	122.311148	122.311148	122.311148	122.311148	122.311148	122.311148	122.31113999999999	122.31113999999999	122.31113999999999	122.31113999999999	122.31113999999999	122.31113999999999	122.311133	122.311133	122.311122	122.311122	122.311122	122.311122	122.311115	122.311115	122.311115	122.311115	122.311115	122.311115	122.311115	122.311108	122.311108	122.311097	122.311097	122.311097	122.311097	122.311097	122.31108999999999	122.31108999999999	122.31108999999999	122.31108999999999	122.31108999999999	122.31107799999999	122.31107799999999	122.311071	122.311071	122.311071	122.311071	122.311071	122.311064	122.311064	122.311053	122.311053	122.311053	122.311046	122.311027	122.311027	122.311027	122.311027	122.311027	122.311009	122.311009	122.311009	122.311009	122.311009	122.311009	122.311002	122.311002	122.311002	122.310991	122.310991	122.31098299999999	122.31098299999999	122.31098299999999	122.31098299999999	122.31098299999999	122.310976	122.310965	122.310965	122.310965	122.310965	122.310958	122.310958	122.310958	122.310958	122.310958	122.31094	122.31094	122.31094	122.31094	122.31093300000001	122.31093300000001	122.31093300000001	122.31093300000001	122.310925	122.310925	122.310925	122.310907	122.310907	122.310907	122.3109	122.3109	122.3109	122.3109	122.31089299999999	122.31089299999999	122.31089299999999	122.310874	122.310874	122.310874	122.310867	122.310867	122.310867	122.31086000000001	122.31086000000001	122.31086000000001	122.31084199999999	122.31084199999999	122.31084199999999	122.31084199999999	122.310835	122.310835	122.310835	122.310835	122.310828	122.310828	122.310828	122.310816	122.31080900000001	122.31080900000001	122.31080900000001	122.310802	122.310802	122.310802	122.310802	122.310795	122.31074700000001	122.310722	122.310722	122.310722	122.310722	122.310722	122.310722	122.310714	122.31069599999999	122.31069599999999	122.310689	122.310689	122.310689	122.310671	122.31065599999999	122.31065599999999	122.31065599999999	122.310649	122.310649	122.310649	122.310649	122.310649	122.310649	122.310649	122.310649	122.310649	122.310649	122.310631	122.310631	122.310631	122.310631	122.310631	122.310624	122.310605	122.310605	122.310605	122.310605	122.310605	122.310587	122.310587	122.310587	122.310587	122.31058	122.31058	122.31058	122.31058	122.31058	122.31058	122.31058	122.31057300000001	122.31057300000001	122.31057300000001	122.31057300000001	122.31057300000001	122.31056599999999	122.31056599999999	122.31056599999999	122.31056599999999	122.310559	122.310547	122.310547	122.310547	122.310547	122.31054	122.31054	122.31054	122.31054	122.31053300000001	122.31053300000001	122.310496	122.310496	122.310496	122.310489	122.310489	122.310489	122.310489	122.310453	122.310427	122.310427	122.31041999999999	122.31038700000001	122.310373	122.310355	122.310355	122.310348	122.310333	122.310333	122.310322	122.310322	122.310322	122.310322	122.310311	122.310311	122.310304	122.310304	122.31029700000001	122.310282	122.310275	122.31026799999999	122.310254	122.310254	122.310243	122.310232	122.310239	122.310239	122.310239	122.310239	122.310227	122.31022	122.310202	122.310188	122.310181	122.31015499999999	122.310148	122.310137	122.31013	122.31011100000001	122.31011100000001	122.31011100000001	122.31013	122.310137	122.31016200000001	122.310188	122.310232	122.310282	122.310322	122.31036899999999	122.310427	122.310485	122.310554	122.310605	122.310675	122.31071900000001	122.310762	122.310806	122.31084300000001	122.31089799999999	122.310946	122.311001	122.311052	122.31109600000001	122.31114700000001	122.31120199999999	122.311246	122.31129	122.31131499999999	122.311329	122.31134400000001	122.31138	122.311424	122.311457	122.31148899999999	122.311511	122.31155	122.311594	122.311616	122.31161899999999	122.311629	122.311639	122.31166	122.311677	122.311699	122.31171999999999	122.31174799999999	122.31178800000001	122.31180999999999	122.311842	122.311875	122.311896	122.31192900000001	122.311932	122.31196	122.31197	122.31196199999999	122.31195099999999	122.31192799999999	122.31191	122.31191	122.31191	122.311899	122.311865	122.311865	122.311876	122.311876	122.311876	122.311876	122.311876	122.311876	122.311876	122.311858	122.311858	122.311858	122.311858	122.311858	122.311858	122.311851	122.311851	122.311851	122.31183900000001	122.311751	122.31173200000001	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311739	122.311762	122.311772	122.311772	122.311772	122.311772	122.311772	122.311772	122.311772	122.311772	122.311772	122.311772	122.311772	122.311772	122.311772	122.311772	122.311772	122.311761	122.311756	122.31178199999999	122.311807	122.311847	122.311916	122.31196300000001	122.312014	122.31204700000001	122.31211999999999	122.312168	122.312223	122.31228	122.31229500000001	122.31229500000001	122.31229500000001	122.31229500000001	122.31229500000001	122.31229500000001	122.312299	122.31231	122.31231	122.31231	122.31231	122.31231	122.31231	122.31231	122.31231	122.31233	122.31237900000001	122.312428	122.312477	122.312552	122.312608	122.31268900000001	122.312754	122.312772	122.312845	122.312906	122.312906	122.312935	122.312935	122.312935	122.312935	122.312935	122.312935	122.312935	122.312935	122.312935	122.312935	122.312935	122.312935	122.312935	122.312935	122.31293100000001	122.312893	122.312878	122.31287399999999	122.312884	122.31289099999999	122.312884	122.312864	122.312798	122.312724	122.312624	122.31258699999999	122.31254199999999	122.312485	122.312511	122.31255	122.312577	122.3126	122.31262099999999	122.312594	122.31258699999999	122.312569	122.312527	122.31249200000001	122.31249099999999	122.312366	122.31231699999999	122.31230100000001	122.312286	122.31227800000001	122.312254	122.312236	122.312236	122.312224	122.31221600000001	122.312223	122.31223300000001	122.312246	122.312245	122.312252	122.31225999999999	122.31226700000001	122.31225499999999	122.312248	122.31225499999999	122.312252	122.312275	122.312268	122.312252	122.312271	122.31228900000001	122.312293	122.312309	122.312297	122.31228299999999	122.312251	122.312243	122.312248	122.312248	122.312243	122.312262	122.312251	122.31228	122.312269	122.312287	122.312291	122.312303	122.312332	122.312332	122.312344	122.31235100000001	122.31233899999999	122.31233899999999	122.31232799999999	122.31230600000001	122.31230600000001	122.312335	122.312369	122.312403	122.312403	122.312414	122.31241799999999	122.312414	122.312392	122.312392	122.312403	122.312392	122.31238	122.312358	47.648820999999998	47.648831000000001	47.648823	47.648815999999997	47.648814000000002	47.648749000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648766000000002	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648760000000003	47.648753999999997	47.648753999999997	47.648753999999997	47.648753999999997	47.648753999999997	47.648747999999998	47.648747999999998	47.648747999999998	47.648747999999998	47.648747999999998	47.648747999999998	47.648747999999998	47.648747999999998	47.648747999999998	47.648747999999998	47.648747999999998	47.648747999999998	47.648747999999998	47.648747999999998	47.648747999999998	47.648747999999998	47.648743000000003	47.648743000000003	47.648743000000003	47.648743000000003	47.648743000000003	47.648743000000003	47.648743000000003	47.648743000000003	47.648743000000003	47.648743000000003	47.648743000000003	47.648743000000003	47.648743000000003	47.648743000000003	47.648743000000003	47.648736999999997	47.648736999999997	47.648736999999997	47.648736999999997	47.648736999999997	47.648736999999997	47.648730999999998	47.648730999999998	47.648733999999997	47.648733999999997	47.648733999999997	47.648733999999997	47.648733999999997	47.648733999999997	47.648733999999997	47.648733999999997	47.648733999999997	47.648733999999997	47.648733999999997	47.648733999999997	47.648733999999997	47.648733999999997	47.648733999999997	47.648733999999997	47.648729000000003	47.648729000000003	47.648729000000003	47.648729000000003	47.648729000000003	47.648729000000003	47.648729000000003	47.648729000000003	47.648722999999997	47.648722999999997	47.648722999999997	47.648722999999997	47.648722999999997	47.648722999999997	47.648722999999997	47.648722999999997	47.648722999999997	47.648716999999998	47.648716999999998	47.648716999999998	47.648716999999998	47.648716999999998	47.648716999999998	47.648721000000002	47.648721000000002	47.648721000000002	47.648708999999997	47.648708999999997	47.648701000000003	47.648701000000003	47.648701000000003	47.648701000000003	47.648701000000003	47.648701000000003	47.648701000000003	47.648701000000003	47.648701000000003	47.648701000000003	47.648701000000003	47.648701000000003	47.648701000000003	47.648701000000003	47.648701000000003	47.648701000000003	47.648701000000003	47.648701000000003	47.648694999999996	47.648694999999996	47.648694999999996	47.648694999999996	47.648699000000001	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648693000000002	47.648687000000002	47.648687000000002	47.648687000000002	47.648687000000002	47.648687000000002	47.648687000000002	47.648687000000002	47.648687000000002	47.648687000000002	47.648687000000002	47.648687000000002	47.648690999999999	47.648690999999999	47.648690999999999	47.648690999999999	47.648690999999999	47.648690999999999	47.648685	47.648685	47.648685	47.648685	47.648685	47.648685	47.648685	47.648685	47.648685	47.648685	47.648679000000001	47.648673000000002	47.648673000000002	47.648673000000002	47.648676999999999	47.648676999999999	47.648676999999999	47.648671	47.648671	47.648671	47.648671	47.648665000000001	47.648665000000001	47.648665000000001	47.64866	47.64866	47.64866	47.64866	47.648662999999999	47.648651999999998	47.648643	47.648631999999999	47.648631999999999	47.648631999999999	47.648631999999999	47.648631999999999	47.648626	47.648626	47.648626	47.648626	47.648626	47.648626	47.648629999999997	47.648629999999997	47.648629999999997	47.648629999999997	47.648623999999998	47.648623999999998	47.648623999999998	47.648623999999998	47.648623999999998	47.648623999999998	47.648623999999998	47.648623999999998	47.648623999999998	47.648623999999998	47.648623999999998	47.648617999999999	47.648617999999999	47.648617999999999	47.648617999999999	47.648617999999999	47.648612	47.648612	47.648612	47.648612	47.648612	47.648612	47.648612	47.648612	47.648612	47.648612	47.648612	47.648606999999998	47.648606999999998	47.648609999999998	47.648609999999998	47.648609999999998	47.648609999999998	47.648609999999998	47.648603999999999	47.648598999999997	47.648598999999997	47.648598999999997	47.648598999999997	47.648598999999997	47.648598999999997	47.648592999999998	47.648592999999998	47.648597000000002	47.648597000000002	47.648597000000002	47.648597000000002	47.648591000000003	47.648584999999997	47.648584999999997	47.648584999999997	47.648584999999997	47.648584999999997	47.648584999999997	47.648578999999998	47.648578999999998	47.648583000000002	47.648583000000002	47.648583000000002	47.648583000000002	47.648583000000002	47.648570999999997	47.648570999999997	47.648570999999997	47.648570999999997	47.648570999999997	47.648575000000001	47.648575000000001	47.648569000000002	47.648569000000002	47.648569000000002	47.648569000000002	47.648569000000002	47.648564	47.648556999999997	47.648561000000001	47.648561000000001	47.648561000000001	47.648555000000002	47.648553	47.648553	47.648553	47.648553	47.648553	47.648550999999998	47.648550999999998	47.648550999999998	47.648544999999999	47.648544999999999	47.648544999999999	47.648539999999997	47.648539999999997	47.648539999999997	47.648542999999997	47.648542999999997	47.648538000000002	47.648538000000002	47.648538000000002	47.648538000000002	47.648538000000002	47.648532000000003	47.648535000000003	47.648535000000003	47.648535000000003	47.648535000000003	47.648530000000001	47.648530000000001	47.648524000000002	47.648524000000002	47.648524000000002	47.648522	47.648522	47.648522	47.648522	47.648516000000001	47.648516000000001	47.648516000000001	47.648516000000001	47.648510999999999	47.648510999999999	47.648510999999999	47.648508	47.648508	47.648508	47.648502999999998	47.648502999999998	47.648496999999999	47.648496999999999	47.648491	47.648491	47.648491	47.648488999999998	47.648488999999998	47.648488999999998	47.648482999999999	47.648477	47.648477	47.648471999999998	47.648471999999998	47.648471999999998	47.648470000000003	47.648470000000003	47.648470000000003	47.648470000000003	47.648457999999998	47.648457999999998	47.648457999999998	47.648457999999998	47.648451999999999	47.648451999999999	47.648451999999999	47.648456000000003	47.648443999999998	47.648443999999998	47.648443999999998	47.648439000000003	47.648439000000003	47.648432999999997	47.648432999999997	47.648426999999998	47.648414000000002	47.648401	47.648401	47.648401	47.648401	47.648401	47.648401	47.648395000000001	47.648387	47.648387	47.648381000000001	47.648381000000001	47.648381000000001	47.648372999999999	47.648361999999999	47.648356	47.648356	47.648350000000001	47.648350000000001	47.648350000000001	47.648350000000001	47.648350000000001	47.648350000000001	47.648350000000001	47.648350000000001	47.648350000000001	47.648350000000001	47.648347999999999	47.648347999999999	47.648342	47.648342	47.648342	47.648336	47.648333999999998	47.648333999999998	47.648327999999999	47.648327999999999	47.648327999999999	47.648325999999997	47.648325999999997	47.648325999999997	47.648319999999998	47.648314999999997	47.648314999999997	47.648314999999997	47.648314999999997	47.648314999999997	47.648314999999997	47.648314999999997	47.648308999999998	47.648302999999999	47.648302999999999	47.648302999999999	47.648302999999999	47.648296999999999	47.648296999999999	47.648296999999999	47.648291	47.648285999999999	47.648288999999998	47.648288999999998	47.648288999999998	47.648288999999998	47.648283999999997	47.648283999999997	47.648283999999997	47.648283999999997	47.648277999999998	47.648277999999998	47.648262000000003	47.648262000000003	47.648262000000003	47.648256000000003	47.648256000000003	47.648256000000003	47.648256000000003	47.648246	47.648232	47.648232	47.648220000000002	47.648195000000001	47.648166000000003	47.648164000000001	47.648164000000001	47.648152000000003	47.648141000000003	47.648135000000003	47.648144000000002	47.648144000000002	47.648144000000002	47.648144000000002	47.648153999999998	47.648153999999998	47.648142	47.648142	47.648130000000002	47.648113000000002	47.648100999999997	47.648096000000002	47.648079000000003	47.648079000000003	47.648082000000002	47.648091999999998	47.648102999999999	47.648102999999999	47.648102999999999	47.648102999999999	47.648107000000003	47.648094999999998	47.648086999999997	47.648069999999997	47.648057999999999	47.648049999999998	47.648038999999997	47.648035999999998	47.648031000000003	47.648023000000002	47.648023000000002	47.648023000000002	47.648031000000003	47.648035999999998	47.648049999999998	47.648063999999998	47.648085999999999	47.648113000000002	47.648156	47.648198999999998	47.648237999999999	47.648277	47.648307000000003	47.648327999999999	47.648358000000002	47.648373999999997	47.648395999999998	47.648404999999997	47.648415	47.648428000000003	47.648428000000003	47.648440999999998	47.648468000000001	47.648484000000003	47.648510999999999	47.648524000000002	47.648539	47.648561000000001	47.648581	47.648598	47.648615999999997	47.648626	47.648648000000001	47.648673000000002	47.648699000000001	47.648727000000001	47.648758999999998	47.648780000000002	47.648803000000001	47.648836000000003	47.648874999999997	47.648913	47.648941999999998	47.648986999999998	47.649022000000002	47.649051	47.649090999999999	47.649121999999998	47.649151000000003	47.649177000000002	47.649208000000002	47.649231	47.649256000000001	47.649282999999997	47.649318000000001	47.649357000000002	47.649386999999997	47.649403	47.649416000000002	47.649419999999999	47.649425999999998	47.649425999999998	47.649428999999998	47.649451999999997	47.649451999999997	47.649448999999997	47.649448999999997	47.649442999999998	47.649442999999998	47.649442999999998	47.649442999999998	47.649442999999998	47.649441000000003	47.649441000000003	47.649441000000003	47.649441000000003	47.649441000000003	47.649441000000003	47.649434999999997	47.649434999999997	47.649434999999997	47.649439000000001	47.649448999999997	47.649447000000002	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649453000000001	47.649445	47.64949	47.64949	47.64949	47.64949	47.64949	47.64949	47.64949	47.64949	47.64949	47.64949	47.64949	47.64949	47.64949	47.64949	47.64949	47.649500000000003	47.649515000000001	47.649535	47.649541999999997	47.649566999999998	47.649591000000001	47.649628	47.649655000000003	47.649673999999997	47.649689000000002	47.649683000000003	47.649689000000002	47.649666000000003	47.649647000000002	47.649647000000002	47.649647000000002	47.649647000000002	47.649647000000002	47.649647000000002	47.649631999999997	47.649622000000001	47.649616000000002	47.649616000000002	47.649616000000002	47.649616000000002	47.649616000000002	47.649616000000002	47.649616000000002	47.649582000000002	47.649546000000001	47.649510999999997	47.649487999999998	47.649472000000003	47.649453999999999	47.649473999999998	47.649512999999999	47.649521	47.649559000000004	47.649607000000003	47.649607000000003	47.649605999999999	47.649605999999999	47.649605999999999	47.649605999999999	47.649605999999999	47.649605999999999	47.649605999999999	47.649605999999999	47.649605999999999	47.649605999999999	47.649605999999999	47.649605999999999	47.649605999999999	47.649605999999999	47.649621000000003	47.649653000000001	47.649684000000001	47.649704999999997	47.649737000000002	47.649749	47.649737000000002	47.649771000000001	47.649763	47.649754000000001	47.649774999999998	47.649807000000003	47.649833000000001	47.649881000000001	47.649895000000001	47.649932	47.649897000000003	47.649889999999999	47.649918999999997	47.649948000000002	47.649935999999997	47.649940000000001	47.649993000000002	47.650058000000001	47.650100000000002	47.650212000000003	47.650252999999999	47.650272000000001	47.650297000000002	47.650326999999997	47.650388999999997	47.650387000000002	47.650387000000002	47.650396000000001	47.650427000000001	47.650438000000001	47.650477000000002	47.650548999999998	47.650596999999998	47.650607999999998	47.650620000000004	47.650638000000001	47.650646999999999	47.650635999999999	47.650641	47.650627	47.650626000000003	47.650626000000003	47.650657000000002	47.650664999999996	47.650672999999998	47.650658	47.650638999999998	47.650649000000001	47.650624999999998	47.650606000000003	47.650599999999997	47.650590999999999	47.650590999999999	47.650606000000003	47.650609000000003	47.650612000000002	47.650610999999998	47.650620000000004	47.650615999999999	47.650607000000001	47.650596999999998	47.650596	47.650596	47.650592000000003	47.650598000000002	47.650601999999999	47.650601999999999	47.650610999999998	47.650624000000001	47.650618000000001	47.650604999999999	47.650587999999999	47.650565	47.650565	47.650562000000001	47.650545999999999	47.650556000000002	47.650556999999999	47.650551	47.650547000000003	47.650551	47.650565999999998	47.650579	Longtitude
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