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0.0  Team Project Documentation Writing Assignments

Team Name	Team Icarus

     Assign one lead author to each section except for Results and Analysis (that needs to be worked on by everyone!).  Each person should be the lead author on two sections.  Notice that the sections vary widely in length and complexity.  (Rev 0)

Introduction				Henry
Mission Overview			Ethan
Payload Design			Sean
Project Management			Ethan
Project Budgets			Nick
Payload Photographs			Nick
Test Plan and Results			Sean
Expected Science Results		Ethan
Launch and Recovery			Sean
Results and Analysis			Nick
Conclusions and Lessons Learned	Henry

Oral Presentation Assignments
     Assign two team members to help make slides for each of the first two oral presentations.  All group members need to pitch in when working on the final oral presentation.  (Rev 0)

Conceptual Design Review (CDR) 	Sean		Nick
	Flight Readiness Review (FRR) 	Henry		Ethan

Payload Build Assignments
     Assign one person to be the overall “team lead” (AKA “team contact”).  Their job is to keep tabs on the whole project and keep the teaching staff informed as need be, to organize team meetings, to make sure everything gets done in a timely manner, and once the build is complete to be in charge of ground testing.  Assign each of the other four team members to “lead” one item in the first 4 tasks and one item in the last 4 tasks listed below.  (Rev 0)

Overall team lead and ground-testing lead		Nick

Flight computer (BalloonSat Easy) build		Sean
Weather station build					Ethan
Payload box build					Nick
Photographer						Henry

Programmer (of flight computer(s)) 			Sean
Camera and camera experiment			Henry
HOBO (payload “health” (internal temp)) 		Ethan
“Other” science experiment				Ethan

Launch Day Assignments
     Assign each team member a specific responsibility for launch day.  (Rev 0)

Photographer						Henry
Prediction/tracking assistant				Nick
Balloon filling and release assistant			Sean
Payload/stack handling specialist			Ethan
Recovery specialist (needs to go on chase for sure) 	Nick





























1.0  Introduction

Near-space is defined by Paul Verhage in his February 2004 column in Nuts & Volts as the region of the atmosphere from approximately 75,000 ft. to approximately 330,000 ft. Near-space reaches 99% vacuum, it can get down to -90° F at 75,000 ft. (after which it rises to around 20° F), and the view of earth is much the same as outer-space. Since travel to near-space is much more attainable and affordable than travel to outer-space with little trade off in the conditions between the two, it is a great region in which to do research that can apply to outer-space flight. 

The main vehicle used to reach near-space is a high altitude balloon, often filled with helium. Attached to the balloon is a string of payloads which carry the various experiments to be performed. An average near-spaceflight involving a high altitude balloon lasts about three hours and reaches a height between 90,000 ft. and 100,000 ft. As the near-spacecraft ascends, the balloon increases in size with the drop in pressure and eventually bursts, causing the near-spacecraft to fall back towards Earth. Attached just below the balloon in the string of payloads is a pre-deployed parachute which expands as the air begins to become denser, eventually bringing the near-spacecraft to a relatively gentle landing. Upon landing, the payloads are tracked and recovered and the payloads are ready to be analyzed.

During the flight, a number of experiments can be performed. Many times these experiments involve confirming predetermined scientific notions about near-space environmental conditions or testing of possible systems to one day actually send into outer-space. Both types of experiments are important to building the knowledge base about spaceflight in a relatively cheap and easy manner. For example, one could send up a several Geiger counters with different shielding materials to test which would be best to send on a manned spaceflight in order to shield the astronauts from the increased cosmic radiation as they escape the shielding of earth’s atmosphere. 

Near-spaceflight is a wonderful hobby that is fun, accessible, rewarding, and useful. It gives everyone the chance to do their own experiments in an environment very similar to outer-space and for those results to have a real impact on current and future spaceflight. It is also much cheaper than actual spaceflight with little trade-off in terms of the quality of the experiments. In conclusion, near-spaceflight is the perfect medium for anyone interested in spaceflight who does not have the budget of a nationally funded space program.











2.0	Mission Overview                       							

Our payload has to be able to withstand a very harsh environment.  It has to be able to properly function at temperatures of negative sixty degrees and below.  We will test this ability by temporarily placing our payload and equipment into an environment where the temperature is regulated by dry ice, and seeing if all of our equipment can still function properly.  We plan to keep our temperature warm enough in our payload through insulation and a small heater made out of resistors.  Also we are using black foam on the outside of our box so that it will absorb more heat from the sun’s radiation.  Our payload also has to be able to withstand the jerking of takeoff and flight, as well as the post-burst chaos that will take place after the balloon bursts.  Finally, it has to pass our test of throwing it down a flight of stairs.  This is meant to simulate the impact of landing.  If not landing, then it has to be able to withstand the impact of falling if it lands in a tree and we have to cut it down.  This may mean a drop of around fifty feet or more, so our crash tests are very important.  If our equipment can’t survive the drop, then our data may not either.  
Our first experiment that we plan to perform is taking pictures of the sun’s corona.  We will do this using a mounted camera on a turntable, with servos to move the camera in the sun’s direction.  We placed three photo sensors around the camera to determine the sun’s position, and then programmed the flight computer to turn it to face the strongest source of light.  We placed a black stripe, the width of the sun, over the camera lens so that we would only have to deal with left and right movement because trying to adjust up and down as well would be much more difficult to accomplish. We hoped to gain some visual knowledge of what the sun’s corona looks like from the upper atmosphere, before a lot of its radiation is dissipated.  This is a very difficult task to accomplish, but it would yield very interesting results
Our secondary experiment to the first is mounting a stationary video camera with a partially blocked lens at an angle of 30 degrees and allowing it to rotate with the payload.  By doing this we can back up our first experiment. Although this may not get as good of data, we know that eventually it will cover all but a portion of the sun and allow us to hopefully see a small piece of the corona as the sun starts to peek out from behind it.
Our final experiment was to analyze the results of team “up up and away” and use them to observe a relationship between altitude and radiation, as well as the shielding capabilities of tin foil.  We will do this by comparing the values of the shielded counter to those of the unshielded, using the time to plot counts against altitude.
These were the goals that we set out to accomplish on this flight.  Later on we will see how well each project went, as well as what could have been improved.










3.0	Payload Design										

Requirements and limitations:
		The primary objective of this flight is to take pictures of the suns corona; therefore we need some specialty equipment. We are required to have a systems monitor to keep track of what the systems are doing, and should one fail, we will know what the cause of that failure was. Another requirement is that we be able to track the sun, which is a very tricky feat because if ones off by even the slightest amount, the entire trip could be a futile one. Because of this need for precision, and the need to track where the sun is, we will be using photo diodes to track how much light is being emitted and in which direction, based off of this information, we will be able to correct the rotational mechanism to point in the direction of the sun. Some of our limitations are the fact that time is very limited and the deadlines come very fast, which means some items on the ‘dream list’ will not be feasible this trip, namely another axis of stabilization.

	Parts/Equipment:
· Hobo
· Heater
· Heater battery
· Accelerometer
· BSE flight computer
· BSE battery
· Camera (Flip)
· Turntable
· Acrylic dome
· Styrofoam
· Mounting hardware.

Design:[image: ]


Test plan

Testing: 
	Our goal in testing is to make sure that the components we are producing will be able to withstand the violent path back to earth. Our box, which is our primary means of protecting our payload, will be tested by loading the box down with sand and tossing it down a flight of stairs. The next major component to test is the electronics of the payload. This gets tested by checking to see if they communicate as expected and if they operate in a vacuum. Following the test for electronics, we will then test the added in mechanical components in a vacuum and make sure that they will function properly. As the final test we will double check to make sure that everything is functioning as a whole and do a final once over before we launch the payload.

Test plan as list:

· Toss box down stairs
· Test electrical circuits
· Check electronics communication
· Check mechanical components
· Operate mechanical components in vacuum if possible
· Final once over, operate the box as if it were in flight.
· Check over just before flight of payload.  



4.0	Project Management  									

Project schedule
-	Sept 27: CDR proposal due
-	Oct 4: Build Session
-	Oct 5: Essay A1 due
-	Oct 6: Essay A1 peer review due
-	Oct 11: Check out of various systems
-	Oct 12: A1 final draft due
-	Oct 14: Rev A due
-	Oct 18: Flight Readiness review
-	Oct 25: Flight Predictions
-	Oct 27: Payload due
-	Oct 29: Payload Launch Day
-	Nov 1- Dec 13: Analysis of data and continue on essay and revisions

Out-of-Class
-	Oct 4: Build session
-	Weeks of Oct 3- Oct 17: Build sessions according to individual availability.
-	Weeks of Oct 3- Oct 17: Weekly group check-ins to discuss progress, difficulties and what needs to be done/ improved on.
-	Week of Nov 28:  Collaborate on Revision C, prepare presentation for Venus landing
-	Week of Dec 5:  Reassemble payload for show and tell day, prepare big presentation for Venus landing
-	Put all data and photographs onto a CD for Doctor Flate
Org Chart
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5.0	Project Budgets										
	
	Mass Budget:
· Servos: .04lb
· Adapter: >.04lb
· Camera Mount: >.06lb
· Camera: .386lb
· Nuts/Washers: > .06lb
· Hobo Logger: .11lb
· Heater: .05lb
· Heater Battery: .33lb
· Accelerometer: .037lb
· Zigbee: .28lb
· Video Camera: .38 lbs
· Structure: >.32lb
· TOTAL: 2.343 lbs  
We are .343 lbs over the limit even after eliminating the extra Geiger counter.

Actual Mass
· Heater: .05lb
· Heater Battery: .33lb
· BSE Flight Computer: .072lb
· BSE Battery: .10lb
· Structure: >.32
· Servos: .04lb 
· Flip Camera: .386lb
· Hobo Logger: .11lb
· Servos: .04lb 
· Acrylic Dome:.38lbs
· Turntable:.28lbs
· Vivatar camera:.61lbs
· Total:2.718 lbs
· Difference between Revision B: Heavier by .375 lbs


Money Budget:
· Heater- $5
· Heater Battery- $6
· BalloonSat Easy Flight Computer- $50
· BSE Battery- $2
· FLIP Camera- $140
· HOBO Data Logger-$130
· Servo-$18
· Acrylic Dome-$12
· Turntable-$4
· Vivatar camera-$50
· Total:$420
· Difference between Revision B: $500
	


6.0	Payload Photographs  

The inside of the finished payload box. The blue camera is mounted on a white box that houses our BSE and servo, which would turn the camera towards the sun. The box pivots on top of the turntable underneath it and is turned by the servo in the box. Under the self is the rest of our components.

[image: ]



The inside of the box that the camera rests on. The top component is our BSE flight computer. On the bottom we have a 9V battery and a battery pack with 3 AA batteries. In front of the battery pack is the servo.
[image: ]




A view of under the shelf. In the middle is the heater with the heater switch in the front left. Behind the heater switch is our Hobo (hard to see in this picture) which has the wire running outside to measure the external temperature. On the right is our Flip video camera angled at thirty degrees so it has a better view of the sun.
[image: ]



The payload box after it is all closed up. The blue still camera is in the acrylic dome and free to pivot. The Flip video can be seen through the hole in the side.
[image: ]


A view of our payload without the shelf in it. The heater is seen in the middle with the Hobo to the left and the Flip video camera to the right. The battery pack in the back is for the heater.  The clear section in the top of our payload is a clear dome so the camera can see outside.
[image: ]






A top view of the payload with the top and side open. The bottom left component is the Hobo. Again the Flip is in the upper left and in the center is the camera mounted on the white inner box.

[image: ]


7.0	Test Plan and Results	
								
Plan

-manually filter through individual photographs and pick out successful eclipses
-watch the video and mark times of potential eclipsing
-compare radiation versus altitude data between the ground, the unshielded counter, and the shielded counter and try to identify differences and correlations
-test the capabilities of a program to direct a camera to look at the sun


Results

Pre--flight
	Modifications were made to the design prior to launch, some were to increase the likelihood of success (i.e. another flight computer), and others were to make other previously installed items fit (i.e. changing battery locations). In terms of modifications made because of a failed test, non were made in particular. We were not able to perform a drop test with the dome on the payload, but we were confident enough with the acrylic dome that we did not need to do a test on it. Acrylic is a very impact and scratch resistant material which lead us to believe that the dome should survive impact from virtually any angle or direction.  Our BSE Flight computer was tested and hooked up to a camera, weather station, and servo. The BSE was also connected to a pc and a diagnostic test was done through the computer and all systems were nominal. Our servo went through a diagnostic test and passed it. Our heater also managed to successfully regulate our internal temperature of our payload during our cold test.

Post-flight
 Our final results were less than planned.  Our camera stopped taking pictures after 18 pictures, so we have no data from the mounted camera from the flight, although through the audio on the flip video camera he can hear that the servo continued to direct the camera (possibly toward the sun) throughout the entire flight.  The results from our video camera were much better though.  It recorded the entire flight, and got at least a few of the instances that we were hoping for where just a small speck of the sun was peeking out from behind the partial cover on the camera lens.  We have not yet examined the results from the Geiger counters flown on the payload of “up up and away” but as far as we know the counters took the data that they were expected to.  It may be difficult to coordinate these with altitude though because of the failure of the positioning systems during the flight.







8.0 Expected science results

For the mounted camera experiment, we hope to see more clarity of pictures as we get higher in the atmosphere.  The farther into the atmosphere you go, the unabsorbed radiation from the sun is left.  We expected to see better clarity of the sun’s radiation because it would be less dissipated than at the surface of the earth.  We did not expect perfection from this experiment because of its complexity.  It is dependent on a lot of factors and we weren’t able to test it nearly as much as we had hoped.  We expected to get a few good photos, if from nothing else then just from random alignment of our camera and the sun.  What we actually expected to see in the pictures were the gases in the corona that encompass the sun, for they are normally not visible because the sun is too blinding when looked at.
Our secondary experiment was a less precise version of the first, but we knew that it would yield results.  Given that the camera was tilted at the right angle to view the sun, every time that the payload made a revoltion, there would be a frame where the sun just barely peeked out from the tape that was placed over the camera lens.  The video still frames are not as high of quality as the camera shots, but this experiment would at least ensure that we got results.
For the Geiger counter experiment, we expect to see radiation levels increase significantly with altitude.  We expect minimal difference between the tin foil shielded counter and the non- shielded counter because of the minimal abilities of tin foil as well as the lack of certain particles (such as alpha particles) in this part of the atmosphere.  
For temperature, we expect to see temperature drop linearly until around 50,000 feet of altitude (stratosphere), then level off for around 5,000-10,000, and then steadily increase with altitude.  We expected the minimum temperature to be roughly negative 40 to negative 60 degrees farenheit, although the atmosphere’s temperature varies greatly with the seasons and with geographic location.





















Temperature vs. Altitude Graph
[image: ]
Ref: Paul Verhage Nuts and Volts article February 2004

We expect the pressure to steadily and linearly decrease until around 45,000 feet, and then asymptotically approach 0 millibars after that.  As we can see from this graph, the pressure is already below 100 millibars at around 50,000 feet, and by the end of the flight it is extremely low compared to the original, which is around 800 millibars at ground level. 


Pressure vs. Altitude graph
[image: ]
Ref: Paul Verhage Nuts and Volts article February 2004
9.0	Launch and Recovery


Launch: The launch and recovery of the payload occurred on October 29th, 2011. The balloon was launched from Gustavus Adolphus, in St. Peter Minnesota. Prior to launch, the payload was inspected to ensure that no wires or plugs were loose. Following the inspection of the payload, the payload was turned on, this consisted of turning on the flight computer which controlled how the servos interpreted data from the light sensing diodes. After the flight computer was turned on the servo power was enabled so that the servo could rotate when commanded to by the computer. The only step left was securing the payload by putting multiple strips of tape around the payload. The Icarus payload was then attached to the rest of the launch vehicles and finally attached to the already inflated balloon. During lunch, the payloads were carefully released one by one as to not tangle up the lines holding the payloads together. Once released, it was off to tracking.

Tracking: After launch we proceeded to tracking, tracking consists of getting signal, and following that signal until the payload is recovered. Once released, the load could be tracked using Global Positioning Satellites (GPS). One chase vehicle was sent out immediately following the launch while the other vehicles stayed behind to launch another balloon. During the course of tracking, not only were the tracking teams following the GPS signal, but they were also matching up how close the balloon was following the predicted paths. Unfortunately however, because of a turbulent ascension all communication was lost with the payloads, so using where the first balloon fell, and what information was gathered before communication was lost, we were able to create a search radius to determine where the balloon was. This leads to recovery. 

Recovery: Recovery took some time because of the loss of signal with the tracking devices. After finding the second balloon, the actual location of landing was compared to that of the predicted model, and after some modifications, a search radius was made that was roughly 10 miles. Following the search of the area, there was one optimistic ping, but it was never found out what it was. Of the initial four search vehicles, three of them returned to campus while the fourth stayed out to search for the payload. After about a half an hour, the payload was discovered in Hollandale Minnesota. The payload was spotted in a plowed corn field that had been tilled. Upon arriving at the landing site, the payloads where still attached to the main parachute, and the buzzer was still sounding. On the Icarus payload, the servo was still moving, this could be determined because the servo makes a distinct sound when it rotates. The flip and Vivatar cameras were both out of battery by the time they were reached. After retrieval, the payloads were turned off and the video and sensor data was analyzed.









[image: C:\Users\Sean\Pictures\2011-10-29\012.JPG]
Above: The Icarus payload before being finally taped up and attached to the balloon.

Below: The balloon with attached payloads ready for launch.
[image: C:\Users\Sean\Pictures\2011-10-29\020.JPG]


[image: C:\Users\Sean\Pictures\2011-10-29\022.JPG]
Above: The balloon being launched, roughly 1 min into flight.

Below: The payload as it was discovered, notice the truck in the far background.
[image: C:\Users\Sean\Pictures\2011-10-29\045.JPG]
[image: C:\Users\Sean\Pictures\2011-10-29\050.JPG]
Above: The Icarus payload as it was upon discovery.

Below: Sean Grogan with the payloads just before bringing them back to the University of Minnesota
[image: C:\Users\Sean\Pictures\2011-10-29\054.JPG]
10.0	Results and Analysis


The internal temperature decreases until the balloon reaches chaos (besides the dip in the graph showing where the stratosphere began.)  Once the balloon pops, the internal temperature increases until it reaches the ground and then settles around 70°F.  The lowest temperature that the inside of our payload got to was about -8°F.  Our heater worked but not the best it could have.

The relative humidity seemed to people kind of sporadic.  From T=0, the humidity decreased to about 5% but then jumped up to 22% and back down to 0%.  This is when the balloon popped.  Once the balloon popped, the humidity started to increase until almost 100%.  After the peak, the humidity decreased drastically and settled at around 10%.

The external temperature followed the same trend as the internal temperature just colder.  The external temperature decreased until it reached the stratosphere, and reached about -70°F.  Once the stratosphere was reached, the temperature began to increase and then decrease to -70°F again.  During descent, the temperature rose until it settled at 50°F.  The reason this is lower than the internal temperature even though it was on the ground is because the heater was on.  This shows that our heater did work.

This is another graph showing temperature that is similar to the graph previously shown.

This graph shows that as the balloon traveled through the troposphere the temperature decreased steadily.  As the balloon reached the stratosphere and got closer and closer to chaos, the temperature began to rise again.

This graph is very similar to the graph shown earlier.  The humidity increased and then decreased during the ascent.  Right before the balloon popped, humidity was increased to a peak.  After chaos the humidity continuously decreased until it reached the ground.

As seen, the humidity decreased until the balloon was about 20000ft above sea level.  The humidity then increased until about 40000ft and then started to decrease until the balloon reached its maximum altitude.

The pressure decreased until chaos and then increased until the balloon reached the ground.

This is the simplest graph collected.  As the altitude increases, the pressure decreases.

[image: ]
Above: The above picture is the predicted flight path of the balloon, showing launch in St. Peter Mn, and landing in Hollandale Mn.
[image: ]
Above: The above image is a 3 dimensional image of the flight that the balloon took

Overall Analysis:

· Launch was approximated at 7.25 minutes into data.
· We can estimate that landing was around 92 minutes into flight from data

























11.0	Conclusions

Our two main experiments were the sun tracking experiment and the imaging of the suns corona experiment. We learned from the sun tracking experiment that it was plausible to use a servo in conjunction with light-sensing diodes to point a camera towards the sun. Evidence that this system worked came from the second flight, during which the camera took many promising pictures of the sun. Unfortunately, it turns out that the photos taken of the sun did not actually show the corona. What we at first hoped would be the suns corona turned out to actually be a glare off of condensation in our acrylic dome.  We learned from this result that the chances our setup had of capturing a picture of the sun’s corona was much lower than we had originally thought. The NASA project which inspired this experiment, SOHO, is a satellite high in earth’s orbit with very stable positioning systems and a very accurate shielding mechanism that can just shield the whole sun and therefore make the corona very visible. Our system was limited to one plane of rotation with the acrylic dome between it and the sun, inhibiting the clarity of any pictures taken. In addition, our shielding method was simply a thin piece of tape over the lens of the camera. Although we did have promising results, we decided that our equipment was most likely too simple to have a very good chance of actually capturing a picture of the suns corona.

Some changes we would make would be to the camera programming, the type of servo we used, and the setup of the camera. One of the problems we had involving taking pictures of the suns corona was that we could not keep up with rotation of the stack. Our servo and sun tracking programs worked well, but since it would only correct every few seconds, it was not always perfectly aligned with the sun since the stack would rotate in that time. Therefore, we would switch the servo we used for a continuously running servo, so that it would constantly be turning and trying to point at the sun while the stack rotates. We would also then adjust the program for the camera to sense when the camera is pointing at the sun and only take pictures at those points instead of every three seconds. Although this would be another possible source of failure, it would also make processing the pictures much easier since we could then consider every picture taken to be a possible photo of the suns corona. We would not have to sift through a large portion of “empty” photos looking for the few that captured the sun. As far as the setup of the camera is concerned, our problems came from glare off of condensation inside the acrylic dome. The reason that we chose to put a dome on our payload was so that we would have better thermal insulation than if we just left a hole in the top of our box, but this also compromised the experiment. The only alternative would be to find some way to keep moisture out of our box, or find another system of insulation that would still allow the camera its full range of motion without a dome. Since it would be very hard to keep moisture out, we would most likely need to think of another way to deal with condensation or do without the dome.

Words of Wisdom:
· Make sure you know which way is off/on for your heater switch. You don’t want to accidently turn your heater off just before flight.
· Pick an experiment that interests you. It will make the entire class a lot more interesting and enjoyable.
· Don’t be afraid to try something new. Even failure is a valid result.
· You can never have enough tape.




12.0	Appendix:  Program Listings
The following code is for the BalloonSat Easy flight computer, this is telling the servo which rotates at one hundred and eighty degrees, to turn in the direction of the highest value. This value comes from the light sensing diodes on the camera body.

Icarus 2011 flight code for BalloonSat Easy to monitor 3 photodetectors and run servo (180 degree only) to point toward the Sun – subroutine to fire the hot-wired camera has been moved to a different computer’s code

'Constants
symbol ch_a=0  ' perpendicular to the sun
symbol ch_b=1  ' pointed at the sun	
symbol k1=2
symbol k2=1
symbol c0=127
symbol c1=150
symbol Servo_Pin=3
'End Constants

'variables
symbol x_diff =b0 
symbol x0 =b1
symbol x1 =b2
symbol position = b6
symbol pos_start=b7
symbol n = b8
'end variable declarations
start_up:
	servo Servo_Pin,150
	pause 100


main:
	do
		readadc Ch_b,x1
		if x1<100 then  main
		readadc ch_a,x0			'test to see what direction the sun is\
		if x0>130 then rot_to_x1		'based of ambiant brightness to the 
		if x0<125 then rot_to_x0		'directional bias 
		goto stay_there
	loop
goto stay_there


rot_to_x1:
	readadc ch_a,x0				' rough location of the sun 
	x_diff = x0-c0				'scale change function
	if x0<125 then rot_to_x0		' ensures right direction
	pos_start =140 + k2*x_diff		'pick a starting location based off of
 	n=0
x0=0
do
	readadc ch_b,x1 				 ' fine postion algorithm
	x_diff = x1-x0				 ' deduces position using the 
	if x_diff<5 then stay_there		 ' minimum resistance change 
	position=pos_start+n  			 ' from the original magnitude
	servopos Servo_Pin,position		 ' reposition servo
	pause 100
	n=n+1						 'ensures not out of range
	x0=x1						 'stack operations for difference					
loop while n<20
goto stay_there

rot_to_x0:
	readadc ch_a,x0				' rough location of the sun 	
	x_diff=c0-x0				'scale change function
							'the ambiant brightness to generate a  
	if x0>130 then rot_to_x1
	pos_start =160 - k2*x_diff			'pick a starting location based off of
	n=0
	x0=0
	do
		readadc ch_b,x1 				 ' fine postion algorithm
		x_diff = x1-x0				 ' deduces position using the 
		if x_diff<5 then stay_there		 ' minimum resistance change 
		position=pos_start-n  			 ' from the original magnitude
		servopos Servo_Pin,position		 ' reposition servo
		pause 100
		n=n+1						 'ensures not out of range
		x0=x1						 'stack operations for difference					
	loop while n<20
goto stay_there

stay_there:

	gosub camera
	pause 1000
	goto main
	
	
camera:


return

Endmission:
end




The following code is that which belongs with the camera. This code tells the camera to fire every five seconds regardless of if the target object is in view of the camera.

Icarus 2011 flight code for BalloonSat mini to take photos on the hot-wired camera every 5 seconds (regardless of the pointing direction)

main:
do 
high 2 
pause 100
low 2
pause 5000
loop
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Temperature (°F)
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Humidity (%)
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humidity vs time	0	0.25	0.5	0.75000000000000056	1	1.25	1.5	1.75	2	2.25	2.5	2.75	3	3.25	3.5	3.75	4	4.25	4.5	4.75	5	5.25	5.5	5.75	6	6.25	6.5	6.75	7	7.25	7.5	7.75	8	8.25	8.5	8.75	9	9.25	9.5	9.75	10	10.25	10.5	10.75	11	11.25	11.5	11.75	12	12.25	12.5	12.75	13	13.25	13.5	13.75	14	14.25	14.5	14.75	15	15.25	15.5	15.75	16	16.25	16.5	16.75	17	17.25	17.5	17.75	18	18.25	18.5	18.75	19	19.25	19.5	19.75	20	20.25	20.5	20.75	21	21.25	21.5	21.75	22	22.25	22.5	22.75	23	23.25	23.5	23.75	24	24.25	24.5	24.75	25	25.25	25.5	25.75	26	26.25	26.5	26.75	27	27.25	27.5	27.75	28	28.25	28.5	28.75	29	29.25	29.5	29.75	30	30.25	30.5	30.75	31	31.25	31.5	31.75	32	32.25	32.5	32.75	33	33.25	33.5	33.75	34	34.25	34.5	34.75	35	35.25	35.5	35.75	36	36.25	36.5	36.75	37	37.25	37.5	37.75	38	38.25	38.5	38.75	39	39.25	39.5	39.75	40	40.25	40.5	40.75	41	41.25	41.5	41.75	42	42.25	42.5	42.75	43	43.25	43.5	43.75	44	44.25	44.5	44.75	45	45.25	45.5	45.75	46	46.25	46.5	46.75	47	47.25	47.5	47.75	48	48.25	48.5	48.75	49	49.25	49.5	49.75	50	50.25	50.5	50.75	51	51.25	51.5	51.75	52	52.25	52.5	52.75	53	53.25	53.5	53.75	54	54.25	54.5	54.75	55	55.25	55.5	55.75	56	56.25	56.5	56.75	57	57.25	57.5	57.75	58	58.25	58.5	58.75	59	59.25	59.5	59.75	60	60.25	60.5	60.75	61	61.25	61.5	61.75	62	62.25	62.5	62.75	63	63.25	63.5	63.75	64	64.25	64.5	64.75	65	65.25	65.5	65.75	66	66.25	66.5	66.75	67	67.25	67.5	67.75	68	68.25	68.5	68.75	69	69.25	69.5	69.75	70	70.25	70.5	70.75	71	71.25	71.5	71.75	72	72.25	72.5	72.75	73	73.25	73.5	73.75	74	74.25	74.5	74.75	75	75.25	75.5	75.75	76	76.25	76.5	76.75	77	77.25	77.5	77.75	78	78.25	78.5	78.75	79	79.25	79.5	79.75	80	80.25	80.5	80.75	81	81.25	81.5	81.75	82	82.25	82.5	82.75	83	83.25	83.5	83.75	84	84.25	84.5	84.75	85	85.25	85.5	85.75	86	86.25	86.5	86.75	87	87.25	87.5	87.75	88	88.25	88.5	88.75	89	89.25	89.5	89.75	90	90.25	90.5	90.75	91	91.25	91.5	91.75	92	92.25	92.5	92.75	93	93.25	93.5	93.75	94	94.25	94.5	94.75	95	95.25	95.5	95.75	96	96.25	96.5	96.75	97	97.25	97.5	97.75	98	98.25	98.5	98.75	99	99.25	99.5	99.75	100	100.25	100.5	100.75	101	101.25	101.5	101.75	102	102.25	102.5	102.75	103	103.25	103.5	103.75	104	104.25	104.5	104.75	105	105.25	105.5	105.75	106	106.25	106.5	106.75	107	107.25	107.5	107.75	108	108.25	108.5	108.75	109	109.25	109.5	109.75	110	110.25	110.5	110.75	111	111.25	111.5	111.75	112	112.25	112.5	112.75	113	113.25	113.5	113.75	114	114.25	114.5	114.75	115	115.25	115.5	115.75	116	116.25	116.5	116.75	117	117.25	117.5	117.75	118	118.25	118.5	118.75	119	119.25	119.5	119.75	120	120.25	120.5	120.75	121	121.25	121.5	121.75	122	122.25	122.5	122.75	123	123.25	123.5	123.75	124	124.25	124.5	124.75	125	125.25	125.5	125.75	126	126.25	126.5	126.75	127	127.25	127.5	127.75	128	128.25	128.5	128.75	129	129.25	129.5	129.75	130	130.25	130.5	130.75	131	131.25	131.5	131.75	132	132.25	132.5	132.75	133	133.25	133.5	133.75	134	134.25	134.5	134.75	135	135.25	135.5	135.75	136	136.25	136.5	136.75	137	137.25	137.5	137.75	138	138.25	138.5	138.75	139	139.25	139.5	139.75	140	140.25	140.5	140.75	141	141.25	141.5	141.75	142	142.25	142.5	142.75	143	143.25	143.5	143.75	144	144.25	144.5	144.75	145	145.25	145.5	145.75	146	146.25	146.5	146.75	147	147.25	147.5	147.75	148	148.25	148.5	148.75	149	149.25	149.5	149.75	150	150.25	150.5	150.75	151	151.25	151.5	151.75	152	152.25	152.5	152.75	153	153.25	153.5	153.75	154	154.25	154.5	154.75	155	155.25	155.5	155.75	156	156.25	62.399193548387103	63.659274193548342	60.509072580645146	53.578629032258064	52.948588709677395	55.468750000000036	52.948588709677395	56.728830645161338	55.468750000000036	50.42842741935484	49.798387096774213	46.018145161290278	46.648185483870968	42.867943548387096	42.237903225806448	40.34778225806447	40.34778225806447	39.087701612903224	30.897177419354854	29.007056451612918	31.527217741935484	28.377016129032274	30.897177419354854	30.897177419354854	25.226814516129014	23.966733870967676	26.486895161290331	27.74697580645163	26.486895161290331	25.226814516129014	23.336693548387089	22.076612903225776	22.70665322580647	21.446572580645125	16.40625	17.666330645161253	13.256048387096769	11.365927419354847	10.105846774193546	10.735887096774192	7.5856854838709706	11.365927419354847	10.105846774193546	6.3256048387096717	10.735887096774192	8.8457661290322562	10.735887096774192	8.2157258064516121	11.995967741935473	19.556451612903224	22.70665322580647	22.076612903225776	25.226814516129014	32.157258064516093	30.267137096774189	35.307459677419288	35.9375	34.047379032258064	37.197580645161288	29.637096774193548	29.637096774193548	33.417338709677395	30.897177419354854	34.047379032258064	34.047379032258064	37.197580645161288	38.457661290322491	37.197580645161288	41.607862903225808	42.867943548387096	41.607862903225808	45.38810483870968	45.38810483870968	45.38810483870968	47.908266129032221	46.018145161290278	43.497983870967751	45.38810483870968	43.497983870967751	40.34778225806447	44.128024193548384	41.607862903225808	41.607862903225808	40.34778225806447	40.34778225806447	40.34778225806447	36.567540322580662	37.197580645161288	39.087701612903224	37.197580645161288	40.34778225806447	40.977822580645103	37.8276209677419	40.977822580645103	40.977822580645103	41.607862903225808	42.867943548387096	40.977822580645103	39.087701612903224	37.197580645161288	37.197580645161288	37.197580645161288	36.567540322580662	37.8276209677419	39.087701612903224	36.567540322580662	39.717741935483872	40.977822580645103	36.567540322580662	36.567540322580662	39.717741935483872	35.9375	38.457661290322491	35.9375	38.457661290322491	35.9375	37.8276209677419	35.9375	37.197580645161288	35.307459677419288	38.457661290322491	37.197580645161288	37.197580645161288	34.677419354838712	34.677419354838712	33.417338709677395	36.567540322580662	33.417338709677395	33.417338709677395	34.677419354838712	34.677419354838712	34.677419354838712	35.307459677419288	31.527217741935484	31.527217741935484	30.897177419354854	39.717741935483872	34.047379032258064	29.637096774193548	32.157258064516093	32.157258064516093	28.377016129032274	32.157258064516093	32.157258064516093	27.74697580645163	30.897177419354854	27.116935483870996	29.007056451612918	27.116935483870996	25.85685483870969	25.85685483870969	25.85685483870969	24.596774193548384	27.74697580645163	23.966733870967676	23.336693548387089	23.966733870967676	24.596774193548384	27.74697580645163	22.70665322580647	24.596774193548384	24.596774193548384	25.226814516129014	23.966733870967676	23.336693548387089	23.336693548387089	22.70665322580647	18.926411290322562	23.966733870967676	17.666330645161253	22.70665322580647	17.036290322580644	18.926411290322562	20.816532258064516	16.40625	16.40625	22.076612903225776	16.40625	18.296370967741929	17.666330645161253	20.816532258064516	18.926411290322562	13.88608870967742	13.88608870967742	17.036290322580644	17.666330645161253	13.256048387096769	16.40625	15.146169354838708	12.626008064516117	15.146169354838708	13.88608870967742	11.365927419354847	15.146169354838708	11.365927419354847	10.735887096774192	12.626008064516117	11.995967741935473	10.735887096774192	13.256048387096769	10.105846774193546	12.626008064516117	9.4758064516129146	9.4758064516129146	9.4758064516129146	8.8457661290322562	11.365927419354847	10.735887096774192	7.5856854838709706	10.735887096774192	10.735887096774192	7.5856854838709706	6.9556451612903265	10.735887096774192	6.9556451612903265	10.735887096774192	6.9556451612903265	9.4758064516129146	10.105846774193546	6.3256048387096717	9.4758064516129146	6.3256048387096717	5.6955645161290249	6.3256048387096717	9.4758064516129146	5.6955645161290249	9.4758064516129146	8.2157258064516121	5.6955645161290249	8.8457661290322562	8.8457661290322562	8.8457661290322562	5.6955645161290249	7.5856854838709706	8.2157258064516121	6.9556451612903265	8.2157258064516121	8.8457661290322562	5.6955645161290249	5.0655241935483861	5.6955645161290249	5.6955645161290249	8.8457661290322562	8.2157258064516121	8.2157258064516121	7.5856854838709706	8.2157258064516121	5.0655241935483861	8.8457661290322562	8.2157258064516121	5.0655241935483861	5.6955645161290249	5.6955645161290249	5.0655241935483861	8.2157258064516121	6.9556451612903265	5.0655241935483861	5.0655241935483861	7.5856854838709706	5.6955645161290249	5.0655241935483861	8.2157258064516121	7.5856854838709706	5.0655241935483861	5.0655241935483861	5.6955645161290249	6.9556451612903265	8.8457661290322562	5.6955645161290249	9.4758064516129146	9.4758064516129146	9.4758064516129146	11.995967741935473	10.105846774193546	14.516129032258064	17.666330645161253	19.556451612903224	18.296370967741929	19.556451612903224	21.446572580645125	26.486895161290331	27.116935483870996	34.677419354838712	36.567540322580662	40.34778225806447	42.867943548387096	44.128024193548384	47.908266129032221	47.908266129032221	50.42842741935484	47.278225806451644	46.648185483870968	44.128024193548384	45.38810483870968	46.018145161290278	46.018145161290278	48.538306451612854	47.908266129032221	41.607862903225808	41.607862903225808	38.457661290322491	31.527217741935484	22.70665322580647	23.336693548387089	17.036290322580644	17.036290322580644	16.40625	10.735887096774192	10.105846774193546	10.105846774193546	10.735887096774192	10.735887096774192	11.365927419354847	15.146169354838708	15.776209677419354	17.666330645161253	23.966733870967676	21.446572580645125	22.70665322580647	27.116935483870996	21.446572580645125	20.186491935483851	20.816532258064516	21.446572580645125	22.70665322580647	30.267137096774189	31.527217741935484	32.787298387096776	34.677419354838712	40.977822580645103	40.34778225806447	40.977822580645103	40.977822580645103	46.018145161290278	42.237903225806448	47.278225806451644	43.497983870967751	46.648185483870968	49.798387096774213	56.098790322580705	56.728830645161338	54.208669354838712	59.879032258064505	57.3588709677419	57.988911290322577	60.509072580645146	59.879032258064505	59.879032258064505	58.618951612903231	54.208669354838712	55.468750000000036	52.948588709677395	55.468750000000036	61.769153225806463	64.91935483870968	65.549395161290334	63.029233870967786	52.948588709677395	51.688508064516128	53.578629032258064	55.468750000000036	53.578629032258064	54.838709677419345	55.468750000000036	55.468750000000036	53.578629032258064	58.618951612903231	47.278225806451644	41.607862903225808	40.977822580645103	39.717741935483872	44.758064516129032	40.34778225806447	44.758064516129032	41.607862903225808	40.34778225806447	41.607862903225808	42.237903225806448	38.457661290322491	39.087701612903224	35.307459677419288	40.977822580645103	34.677419354838712	39.717741935483872	35.307459677419288	34.047379032258064	35.9375	34.677419354838712	35.9375	32.787298387096776	35.9375	34.677419354838712	32.787298387096776	34.677419354838712	30.897177419354854	37.8276209677419	30.897177419354854	35.9375	30.897177419354854	30.267137096774189	35.9375	30.267137096774189	29.637096774193548	30.897177419354854	30.897177419354854	30.267137096774189	29.637096774193548	32.157258064516093	29.637096774193548	29.007056451612918	29.637096774193548	30.267137096774189	29.007056451612918	28.377016129032274	30.267137096774189	32.157258064516093	30.897177419354854	31.527217741935484	29.007056451612918	35.307459677419288	29.637096774193548	37.8276209677419	30.897177419354854	33.417338709677395	33.417338709677395	30.897177419354854	32.157258064516093	33.417338709677395	28.377016129032274	29.637096774193548	34.047379032258064	32.787298387096776	29.007056451612918	33.417338709677395	29.007056451612918	27.74697580645163	30.897177419354854	29.007056451612918	28.377016129032274	28.377016129032274	27.116935483870996	27.74697580645163	29.007056451612918	29.007056451612918	29.007056451612918	30.267137096774189	32.157258064516093	30.267137096774189	30.267137096774189	31.527217741935484	32.157258064516093	27.74697580645163	30.897177419354854	32.157258064516093	35.9375	35.307459677419288	29.007056451612918	25.85685483870969	29.007056451612918	28.377016129032274	25.85685483870969	34.047379032258064	29.637096774193548	26.486895161290331	26.486895161290331	32.787298387096776	29.007056451612918	27.116935483870996	25.85685483870969	30.267137096774189	30.267137096774189	29.637096774193548	25.226814516129014	30.267137096774189	26.486895161290331	25.85685483870969	27.116935483870996	27.74697580645163	28.377016129032274	26.486895161290331	24.596774193548384	32.157258064516093	23.966733870967676	27.74697580645163	25.85685483870969	27.74697580645163	28.377016129032274	30.897177419354854	26.486895161290331	27.74697580645163	29.007056451612918	26.486895161290331	28.377016129032274	27.74697580645163	28.377016129032274	26.486895161290331	26.486895161290331	26.486895161290331	28.377016129032274	32.787298387096776	30.897177419354854	29.637096774193548	27.74697580645163	29.637096774193548	31.527217741935484	34.047379032258064	26.486895161290331	27.74697580645163	30.897177419354854	29.637096774193548	25.226814516129014	29.007056451612918	29.637096774193548	31.527217741935484	29.637096774193548	24.596774193548384	25.85685483870969	28.377016129032274	26.486895161290331	25.85685483870969	25.85685483870969	31.527217741935484	27.74697580645163	27.74697580645163	28.377016129032274	27.116935483870996	28.377016129032274	27.116935483870996	23.336693548387089	28.377016129032274	33.417338709677395	33.417338709677395	26.486895161290331	25.85685483870969	27.74697580645163	32.157258064516093	25.85685483870969	25.226814516129014	25.226814516129014	25.85685483870969	24.596774193548384	23.336693548387089	30.897177419354854	24.596774193548384	23.966733870967676	24.596774193548384	23.966733870967676	24.596774193548384	25.226814516129014	23.966733870967676	23.966733870967676	25.226814516129014	24.596774193548384	27.116935483870996	24.596774193548384	27.116935483870996	27.116935483870996	25.85685483870969	30.267137096774189	25.226814516129014	28.377016129032274	25.85685483870969	25.226814516129014	26.486895161290331	25.226814516129014	27.74697580645163	25.85685483870969	24.596774193548384	25.85685483870969	23.966733870967676	30.897177419354854	25.226814516129014	25.85685483870969	31.527217741935484	25.226814516129014	26.486895161290331	28.377016129032274	23.336693548387089	26.486895161290331	28.377016129032274	27.74697580645163	25.85685483870969	21.446572580645125	23.336693548387089	25.226814516129014	22.70665322580647	23.336693548387089	22.70665322580647	23.966733870967676	28.377016129032274	24.596774193548384	23.336693548387089	23.966733870967676	24.596774193548384	26.486895161290331	22.70665322580647	23.336693548387089	23.336693548387089	23.966733870967676	27.74697580645163	25.226814516129014	25.85685483870969	27.116935483870996	22.076612903225776	22.70665322580647	25.226814516129014	22.70665322580647	25.226814516129014	25.85685483870969	29.007056451612918	22.70665322580647	23.336693548387089	23.966733870967676	25.85685483870969	28.377016129032274	27.116935483870996	24.596774193548384	26.486895161290331	24.596774193548384	24.596774193548384	24.596774193548384	23.336693548387089	27.116935483870996	22.70665322580647	22.70665322580647	23.966733870967676	Minutes

Percent humidity
Humidity vs. Altitude (ascent)
humidity vs. altitude (ascent)	884	1274.75	1665.5	2056.25	2447	2837.75	3228.5	3619.25	4010	4400.75	4791.5	5182.25	5573	5963.75	6354.5	6745.25	7136	7526.75	7917.5	8308.25	8699	9089.75	9480.5	9871.25	10262	10652.75	11043.5	11434.25	11825	12215.75	12606.5	12997.25	13388	13778.75	14169.5	14560.25	14951	15341.75	15732.5	16123.25	16514	16904.75	17295.5	17686.25	18077	18467.75	18858.5	19249.25	19640	20030.75	20421.5	20812.25	21203	21593.75	21984.5	22375.25	22766	23156.75	23547.5	23938.25	24329	24719.75	25110.5	25501.25	25892	26282.75	26673.5	27064.25	27455	27845.75	28236.5	28627.25	29018	29408.75	29799.5	30190.25	30581	30971.75	31362.5	31753.25	32144	32534.75	32925.5	33316.25	33707	34097.75	34488.5	34879.25	35270	35660.75	36051.5	36442.25	36833	37223.75	37614.5	38005.25	38396	38786.75	39177.5	39568.25	39959	40349.75	40740.5	41131.25	41522	41912.75	42303.5	42694.25	43085	43475.75	43866.5	44257.25	44648	45038.75	45429.5	45820.25	46211	46601.75	46992.5	47383.25	47774	48164.75	48555.5	48946.25	49337	49727.75	50118.5	50509.25	50900	51290.75	51681.5	52072.25	52463	52853.75	53244.5	53635.25	54026	54416.75	54807.5	55198.25	55589	55979.75	56370.5	56761.25	57152	57542.75	57933.5	58324.25	58715	59105.75	59496.5	59887.25	60278	60668.75	61059.5	61450.25	61841	62231.75	62622.5	63013.25	63404	63794.75	64185.5	64576.25	64967	65357.75	65748.5	66139.25	66530	66920.75	67311.5	67702.25	68093	68483.75	68874.5	69265.25	69656	70046.75	70437.5	70828.25	71219	71609.75	72000.5	72391.25	72782	73172.75	73563.5	73954.25	74345	74735.75	75126.5	75517.25	75908	76298.75	76689.5	77080.25	77471	77861.75	78252.5	78643.25	79034	79424.75	79815.5	80206.25	80597	80987.75	81378.5	81769.25	82160	82550.75	82941.5	79876.097599999979	78212.657285545021	76586.815943749578	74997.658935546875	73444.284099999815	71925.801754295957	70441.334693750367	68990.018191795796	67571	66183.440348047749	64826.511943750076	63499.399973046042	62201.302099999091	60931.428466796882	59689.001693747938	58473.256879296227	57283.44159999866	56118.815910548008	62.399193548387103	63.659274193548342	60.509072580645146	53.578629032258064	52.948588709677395	55.468750000000036	52.948588709677395	56.728830645161338	55.468750000000036	50.42842741935484	49.798387096774213	46.018145161290278	46.648185483870968	42.867943548387096	42.237903225806448	40.34778225806447	40.34778225806447	39.087701612903224	30.897177419354854	29.007056451612918	31.527217741935484	28.377016129032274	30.897177419354854	30.897177419354854	25.226814516129014	23.966733870967676	26.486895161290331	27.74697580645163	26.486895161290331	25.226814516129014	23.336693548387089	22.076612903225776	22.70665322580647	21.446572580645125	16.40625	17.666330645161253	13.256048387096769	11.365927419354847	10.105846774193546	10.735887096774192	7.5856854838709706	11.365927419354847	10.105846774193546	6.3256048387096717	10.735887096774192	8.8457661290322562	10.735887096774192	8.2157258064516121	11.995967741935473	19.556451612903224	22.70665322580647	22.076612903225776	25.226814516129014	32.157258064516093	30.267137096774189	35.307459677419288	35.9375	34.047379032258064	37.197580645161288	29.637096774193548	29.637096774193548	33.417338709677395	30.897177419354854	34.047379032258064	34.047379032258064	37.197580645161288	38.457661290322491	37.197580645161288	41.607862903225808	42.867943548387096	41.607862903225808	45.38810483870968	45.38810483870968	45.38810483870968	47.908266129032221	46.018145161290278	43.497983870967751	45.38810483870968	43.497983870967751	40.34778225806447	44.128024193548384	41.607862903225808	41.607862903225808	40.34778225806447	40.34778225806447	40.34778225806447	36.567540322580662	37.197580645161288	39.087701612903224	37.197580645161288	40.34778225806447	40.977822580645103	37.8276209677419	40.977822580645103	40.977822580645103	41.607862903225808	42.867943548387096	40.977822580645103	39.087701612903224	37.197580645161288	37.197580645161288	37.197580645161288	36.567540322580662	37.8276209677419	39.087701612903224	36.567540322580662	39.717741935483872	40.977822580645103	36.567540322580662	36.567540322580662	39.717741935483872	35.9375	38.457661290322491	35.9375	38.457661290322491	35.9375	37.8276209677419	35.9375	37.197580645161288	35.307459677419288	38.457661290322491	37.197580645161288	37.197580645161288	34.677419354838712	34.677419354838712	33.417338709677395	36.567540322580662	33.417338709677395	33.417338709677395	34.677419354838712	34.677419354838712	34.677419354838712	35.307459677419288	31.527217741935484	31.527217741935484	30.897177419354854	39.717741935483872	34.047379032258064	29.637096774193548	32.157258064516093	32.157258064516093	28.377016129032274	32.157258064516093	32.157258064516093	27.74697580645163	30.897177419354854	27.116935483870996	29.007056451612918	27.116935483870996	25.85685483870969	25.85685483870969	25.85685483870969	24.596774193548384	27.74697580645163	23.966733870967676	23.336693548387089	23.966733870967676	24.596774193548384	27.74697580645163	22.70665322580647	24.596774193548384	24.596774193548384	25.226814516129014	23.966733870967676	23.336693548387089	23.336693548387089	22.70665322580647	18.926411290322562	23.966733870967676	17.666330645161253	22.70665322580647	17.036290322580644	18.926411290322562	20.816532258064516	16.40625	16.40625	22.076612903225776	16.40625	18.296370967741929	17.666330645161253	20.816532258064516	18.926411290322562	13.88608870967742	13.88608870967742	17.036290322580644	17.666330645161253	13.256048387096769	16.40625	15.146169354838708	12.626008064516117	15.146169354838708	13.88608870967742	11.365927419354847	15.146169354838708	11.365927419354847	10.735887096774192	12.626008064516117	11.995967741935473	10.735887096774192	13.256048387096769	10.105846774193546	12.626008064516117	9.4758064516129146	9.4758064516129146	9.4758064516129146	8.8457661290322562	11.365927419354847	10.735887096774192	7.5856854838709706	10.735887096774192	10.735887096774192	7.5856854838709706	6.9556451612903265	10.735887096774192	6.9556451612903265	10.735887096774192	6.9556451612903265	9.4758064516129146	10.105846774193546	6.3256048387096717	9.4758064516129146	6.3256048387096717	5.6955645161290249	6.3256048387096717	9.4758064516129146	5.6955645161290249	9.4758064516129146	8.2157258064516121	5.6955645161290249	Ft above sea level
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