Appendix 1
Sunrise, Sunset Calendars and Local Time
For Pittsburgh, Pennsylvania
September 2006
 

	Sunday
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday

	
	
	12
START
Twi: 6:29am
Sunrise: 6:57am
Sunset: 7:35pm
Twi: 8:03pm
Moonrise: 10:17pm
Moonset: 1:00pm
	13

Twi: 6:30am
Sunrise: 6:58am
Sunset: 7:33pm
Twi: 8:01pm
Moonrise: 11:02pm
Moonset: 2:12pm
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14

Twi: 6:31am
Sunrise: 6:59am
Sunset: 7:32pm
Twi: 7:59pm
Moonrise: 11:56pm
Moonset: 3:17pm
Last Qtr: 6:16am
	15

Twi: 6:32am
Sunrise: 7:00am
Sunset: 7:30pm
Twi: 7:57pm
Moonrise: none
Moonset: 4:12pm
	16

Twi: 6:33am
Sunrise: 7:01am
Sunset: 7:28pm
Twi: 7:56pm
Moonrise: 12:56am
Moonset: 4:56pm

	17

Twi: 6:34am
Sunrise: 7:02am
Sunset: 7:27pm
Twi: 7:54pm
Moonrise: 2:01am
Moonset: 5:31pm
	18

Twi: 6:35am
Sunrise: 7:03am
Sunset: 7:25pm
Twi: 7:52pm
Moonrise: 3:06am
Moonset: 5:59pm
	19

Twi: 6:36am
Sunrise: 7:04am
Sunset: 7:23pm
Twi: 7:51pm
Moonrise: 4:10am
Moonset: 6:22pm
	20

Twi: 6:37am
Sunrise: 7:05am
Sunset: 7:22pm
Twi: 7:49pm
Moonrise: 5:12am
Moonset: 6:43pm
	21

Twi: 6:38am
Sunrise: 7:06am
Sunset: 7:20pm
Twi: 7:47pm
Moonrise: 6:12am
Moonset: 7:02pm
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22

Twi: 6:39am
Sunrise: 7:07am
Sunset: 7:18pm
Twi: 7:46pm
Moonrise: 7:11am
Moonset: 7:20pm
New Moon: 6:46am
	23
Autumnal Equi.
Twi: 6:40am
Sunrise: 7:07am
Sunset: 7:17pm
Twi: 7:44pm
Moonrise: 8:11am
Moonset: 7:39pm

	24

Twi: 6:41am
Sunrise: 7:08am
Sunset: 7:15pm
Twi: 7:42pm
Moonrise: 9:11am
Moonset: 8:00pm
	25

Twi: 6:42am
Sunrise: 7:09am
Sunset: 7:13pm
Twi: 7:40pm
Moonrise: 10:14am
Moonset: 8:24pm
	26

Twi: 6:43am
Sunrise: 7:10am
Sunset: 7:12pm
Twi: 7:39pm
Moonrise: 11:18am
Moonset: 8:52pm
	27

Twi: 6:44am
Sunrise: 7:11am
Sunset: 7:10pm
Twi: 7:37pm
Moonrise: 12:24pm
Moonset: 9:27pm
	28

Twi: 6:45am
Sunrise: 7:12am
Sunset: 7:08pm
Twi: 7:35pm
Moonrise: 1:29pm
Moonset: 10:11pm
	29

Twi: 6:46am
Sunrise: 7:13am
Sunset: 7:07pm
Twi: 7:34pm
Moonrise: 2:31pm
Moonset: 11:06pm
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30

Twi: 6:47am
Sunrise: 7:14am
Sunset: 7:05pm
Twi: 7:32pm
Moonrise: 3:25pm
Moonset: none
First Qtr: 6:04am


	October 2006


Sunday
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
1

Twi: 6:48am
Sunrise: 7:15am
Sunset: 7:03pm
Twi: 7:31pm
Moonrise: 4:10pm
Moonset: 12:11am
2

Twi: 6:49am
Sunrise: 7:16am
Sunset: 7:02pm
Twi: 7:29pm
Moonrise: 4:48pm
Moonset: 1:24am
3

Twi: 6:50am
Sunrise: 7:17am
Sunset: 7:00pm
Twi: 7:27pm
Moonrise: 5:19pm
Moonset: 2:41am
4

Twi: 6:51am
Sunrise: 7:18am
Sunset: 6:58pm
Twi: 7:26pm
Moonrise: 5:46pm
Moonset: 3:59am
5

Twi: 6:52am
Sunrise: 7:19am
Sunset: 6:57pm
Twi: 7:24pm
Moonrise: 6:12pm
Moonset: 5:17am
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6

Twi: 6:53am
Sunrise: 7:20am
Sunset: 6:55pm
Twi: 7:22pm
Moonrise: 6:38pm
Moonset: 6:35am
Full Moon: 10:13pm
7

Twi: 6:54am
Sunrise: 7:21am
Sunset: 6:54pm
Twi: 7:21pm
Moonrise: 7:04pm
Moonset: 7:54am
8

Twi: 6:55am
Sunrise: 7:22am
Sunset: 6:52pm
Twi: 7:19pm
Moonrise: 7:35pm
Moonset: 9:14am
9

Twi: 6:56am
Sunrise: 7:23am
Sunset: 6:50pm
Twi: 7:18pm
Moonrise: 8:11pm
Moonset: 10:34am
10

Twi: 6:57am
Sunrise: 7:25am
Sunset: 6:49pm
Twi: 7:16pm
Moonrise: 8:54pm
Moonset: 11:52am
11

Twi: 6:58am
Sunrise: 7:26am
Sunset: 6:47pm
Twi: 7:15pm
Moonrise: 9:46pm
Moonset: 1:03pm
12

Twi: 6:59am
Sunrise: 7:27am
Sunset: 6:46pm
Twi: 7:13pm
Moonrise: 10:46pm
Moonset: 2:04pm
13

Twi: 7:00am
Sunrise: 7:28am
Sunset: 6:44pm
Twi: 7:11pm
Moonrise: 11:51pm
Moonset: 2:53pm
Last Qtr: 7:26pm
14

Twi: 7:01am
Sunrise: 7:29am
Sunset: 6:43pm
Twi: 7:10pm
Moonrise: none
Moonset: 3:32pm
15

Twi: 7:02am
Sunrise: 7:30am
Sunset: 6:41pm
Twi: 7:08pm
Moonrise: 12:57am
Moonset: 4:02pm
16

Twi: 7:03am
Sunrise: 7:31am
Sunset: 6:40pm
Twi: 7:07pm
Moonrise: 2:02am
Moonset: 4:28pm
17

Twi: 7:04am
Sunrise: 7:32am
Sunset: 6:38pm
Twi: 7:06pm
Moonrise: 3:05am
Moonset: 4:49pm
18

Twi: 7:05am
Sunrise: 7:33am
Sunset: 6:37pm
Twi: 7:04pm
Moonrise: 4:05am
Moonset: 5:08pm
19

Twi: 7:07am
Sunrise: 7:34am
Sunset: 6:35pm
Twi: 7:03pm
Moonrise: 5:04am
Moonset: 5:27pm
20

Twi: 7:08am
Sunrise: 7:35am
Sunset: 6:34pm
Twi: 7:01pm
Moonrise: 6:03am
Moonset: 5:46pm
21

Twi: 7:09am
Sunrise: 7:36am
Sunset: 6:32pm
Twi: 7:00pm
Moonrise: 7:04am
Moonset: 6:06pm
22

Twi: 7:10am
Sunrise: 7:37am
Sunset: 6:31pm
Twi: 6:58pm
Moonrise: 8:05am
Moonset: 6:28pm
New Moon: 12:15am
23

Twi: 7:11am
Sunrise: 7:38am
Sunset: 6:29pm
Twi: 6:57pm
Moonrise: 9:10am
Moonset: 6:55pm
24

Twi: 7:12am
Sunrise: 7:40am
Sunset: 6:28pm
Twi: 6:56pm
Moonrise: 10:16am
Moonset: 7:28pm
25

Twi: 7:13am
Sunrise: 7:41am
Sunset: 6:27pm
Twi: 6:54pm
Moonrise: 11:21am
Moonset: 8:10pm
26

Twi: 7:14am
Sunrise: 7:42am
Sunset: 6:25pm
Twi: 6:53pm
Moonrise: 12:24pm
Moonset: 9:01pm
27

Twi: 7:15am
Sunrise: 7:43am
Sunset: 6:24pm
Twi: 6:52pm
Moonrise: 1:20pm
Moonset: 10:02pm
28

Twi: 7:16am
Sunrise: 7:44am
Sunset: 6:23pm
Twi: 6:51pm
Moonrise: 2:07pm
Moonset: 11:11pm
29
DST Ends


Twi: 6:17am
Sunrise: 6:45am
Sunset: 5:21pm
Twi: 5:49pm
Moonrise: 1:46pm
Moonset: 11:24pm
First Qtr: 4:26pm
30

Twi: 6:18am
Sunrise: 6:46am
Sunset: 5:20pm
Twi: 5:48pm
Moonrise: 2:18pm
Moonset: none
31

Twi: 6:19am
Sunrise: 6:48am
Sunset: 5:19pm
Twi: 5:47pm
Moonrise: 2:46pm
Moonset: 12:39am
 

 

 

 

November 2006


Sunday
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
 

 

 

1

Twi: 6:20am
Sunrise: 6:49am
Sunset: 5:18pm
Twi: 5:46pm
Moonrise: 3:11pm
Moonset: 1:54am
2

Twi: 6:22am
Sunrise: 6:50am
Sunset: 5:16pm
Twi: 5:45pm
Moonrise: 3:36pm
Moonset: 3:09am
3

Twi: 6:23am
Sunrise: 6:51am
Sunset: 5:15pm
Twi: 5:44pm
Moonrise: 4:01pm
Moonset: 4:25am
4

Twi: 6:24am
Sunrise: 6:52am
Sunset: 5:14pm
Twi: 5:42pm
Moonrise: 4:29pm
Moonset: 5:44am
5

Twi: 6:25am
Sunrise: 6:53am
Sunset: 5:13pm
Twi: 5:41pm
Moonrise: 5:02pm
Moonset: 7:03am
Full Moon: 7:59am
6

Twi: 6:26am
Sunrise: 6:54am
Sunset: 5:12pm
Twi: 5:40pm
Moonrise: 5:43pm
Moonset: 8:24am
7

Twi: 6:27am
Sunrise: 6:56am
Sunset: 5:11pm
Twi: 5:39pm
Moonrise: 6:32pm
Moonset: 9:40am
8

Twi: 6:28am
Sunrise: 6:57am
Sunset: 5:10pm
Twi: 5:38pm
Moonrise: 7:30pm
Moonset: 10:48am
9

Twi: 6:29am
Sunrise: 6:58am
Sunset: 5:09pm
Twi: 5:37pm
Moonrise: 8:36pm
Moonset: 11:44am
10

Twi: 6:30am
Sunrise: 6:59am
Sunset: 5:08pm
Twi: 5:36pm
Moonrise: 9:44pm
Moonset: 12:28pm
11
END
Twi: 6:31am
Sunrise: 7:00am
Sunset: 5:07pm
Twi: 5:36pm
Moonrise: 10:50pm
Moonset: 1:02pm
12

Twi: 6:33am
Sunrise: 7:01am
Sunset: 5:06pm
Twi: 5:35pm
Moonrise: 11:55pm
Moonset: 1:30pm
Last Qtr: 12:46pm
13

Twi: 6:34am
Sunrise: 7:03am
Sunset: 5:05pm
Twi: 5:34pm
Moonrise: none
Moonset: 1:53pm
14

Twi: 6:35am
Sunrise: 7:04am
Sunset: 5:04pm
Twi: 5:33pm
Moonrise: 12:56am
Moonset: 2:13pm
15

Twi: 6:36am
Sunrise: 7:05am
Sunset: 5:03pm
Twi: 5:32pm
Moonrise: 1:56am
Moonset: 2:32pm
16

Twi: 6:37am
Sunrise: 7:06am
Sunset: 5:02pm
Twi: 5:31pm
Moonrise: 2:55am
Moonset: 2:51pm
17

Twi: 6:38am
Sunrise: 7:07am
Sunset: 5:01pm
Twi: 5:31pm
Moonrise: 3:54am
Moonset: 3:10pm
18

Twi: 6:39am
Sunrise: 7:08am
Sunset: 5:01pm
Twi: 5:30pm
Moonrise: 4:55am
Moonset: 3:32pm
19

Twi: 6:40am
Sunrise: 7:10am
Sunset: 5:00pm
Twi: 5:29pm
Moonrise: 5:59am
Moonset: 3:58pm
20

Twi: 6:41am
Sunrise: 7:11am
Sunset: 4:59pm
Twi: 5:29pm
Moonrise: 7:05am
Moonset: 4:29pm
New Moon: 5:19pm
21

Twi: 6:42am
Sunrise: 7:12am
Sunset: 4:59pm
Twi: 5:28pm
Moonrise: 8:11am
Moonset: 5:08pm
22

Twi: 6:43am
Sunrise: 7:13am
Sunset: 4:58pm
Twi: 5:28pm
Moonrise: 9:16am
Moonset: 5:57pm
23

Twi: 6:44am
Sunrise: 7:14am
Sunset: 4:57pm
Twi: 5:27pm
Moonrise: 10:15am
Moonset: 6:55pm
24

Twi: 6:45am
Sunrise: 7:15am
Sunset: 4:57pm
Twi: 5:27pm
Moonrise: 11:05am
Moonset: 8:03pm
25

Twi: 6:47am
Sunrise: 7:16am
Sunset: 4:56pm
Twi: 5:26pm
Moonrise: 11:46am
Moonset: 9:15pm
26

Twi: 6:48am
Sunrise: 7:17am
Sunset: 4:56pm
Twi: 5:26pm
Moonrise: 12:20pm
Moonset: 10:28pm
27

Twi: 6:49am
Sunrise: 7:19am
Sunset: 4:55pm
Twi: 5:25pm
Moonrise: 12:49pm
Moonset: 11:42pm
28

Twi: 6:50am
Sunrise: 7:20am
Sunset: 4:55pm
Twi: 5:25pm
Moonrise: 1:14pm
Moonset: none
First Qtr: 1:30am
29

Twi: 6:51am
Sunrise: 7:21am
Sunset: 4:55pm
Twi: 5:25pm
Moonrise: 1:38pm
Moonset: 12:54am
30
 
Twi: 6:52am
Sunrise: 7:22am
Sunset: 4:54pm
Twi: 5:24pm
Moonrise: 2:01pm
Moonset: 2:07am
 

 




Definitions 


	Civil Twilight
Civil twilight is defined when the sun is 6 degrees below the horizon. This is the limit at which twilight illumination is sufficient, under good weather conditions, for terrestrial objects to be clearly distinguished; at the beginning of morning civil twilight, or end of evening civil twilight, the horizon is clearly defined and the brightest stars are visible under good atmospheric conditions in the absence of moonlight or other illumination. In the morning before the beginning of civil twilight and in the evening after the end of civil twilight, artificial illumination is normally required to carry on ordinary outdoor activities. 

Nautical Twilight
Nautical twilight is defined when the sun is 12 degrees below the horizon. At the beginning or end of nautical twilight, under good atmospheric conditions and in the absence of other illumination, general outlines of ground objects may be distinguishable, but detailed outdoor operations are not possible, and the horizon is indistinct. 

Astronomical Twilight
Astronomical twilight is defined when the sun is 18 degrees below the horizon. Before the beginning of astronomical twilight in the morning and after the end of astronomical twilight in the evening the sun does not contribute to sky illumination; for a considerable interval after the beginning of morning twilight and before the end of evening twilight, sky illumination is so faint that it is practically imperceptible. 


Information Source:
Griffith Observatory web site at http://www.sunrisesunset.com/
Downloaded September 12, 2006.
All information presented here is believed correct, but is not guaranteed.
Local Times are adjusted to Daylight Saving Time, if known.



Appendix 2

The chart below shows how to approximate angles. 

Hold your arm at full length, close one eye and sight along the arm with the other eye. 
Then, based on how you hold your hand, you can measure different angles: 

	Hand Position 
	Angular Size 

	[image: image2.png]“TIP OF LITTLE
FINGER




	1o 

	[image: image3.png]:MIDDLE THREE
FINGERS




	4o 
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	10o 
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	1.25o 



18o 
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 INCLUDEPICTURE "http://visit.geocities.yahoo.com/visit.gif?us1164039285" \* MERGEFORMATINET [image: image12.png]




 INCLUDEPICTURE "http://geo.yahoo.com/serv?s=76001544&t=1164039285&f=us-w59" \* MERGEFORMATINET [image: image13.png]


 Source:  http://geocities.com/drbob bailey/astro/Angles/
