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Olympia Basic Navigation Course Field Exercises
All declinations set at 15° degrees East
All GPS coordinates are WGS84
Students will be organized and move as a group of eight to ten (including instructors). They will work individually or with another student to complete the exercises listed below. Instructors will assist and instruct students as needed. When all students have completed an exercise, they should move to the next. The exception to this are the Terrain, Triangulation, and Obstacle exercises. The group will occupy all of these at once. Students should work Terrain and Triangulation while awaiting slots in the Obstacle exercise. 
The stations are, in order:
1.	Pace and distance calibration
2.	Compass course
3a.	Navigate around an object
3b.	Terrain association
3c.	Triangulation
4.	Long navigation
When everyone in a group has completed all stations they should gather for a photo and may go home. The apple tree is a good background. It’s also traditional. 
1. Pace and distance calibration
Before leaving the gate, students should set up their GPS (assuming GaiaGPS on a smartphone):
· Airplane mode
· UTM Coordinates (Settings > Appearance)
· WGS84 (Settings > Appearance)
Students should then start a track before moving to the pacing station, which is along the road a hundred or so yards past the gate area. Students should count their paces (two steps) on the two separately measured 100-foot distances on the road to calibrate their personal pace length. Have them make a note of their pace length, as they’ll be using it later in the day.
After the pacing exercise, proceed along the road to the junction with the powerline road. Pause the group to discuss proper compass procedure, using these three checks:
1. Hold the compass level
2. Sight the target through the sight on the compass
3. Adjust the dial to box the needle
Repeat until no check requires a change, then read the bearing. Then continue to the next exercise. 
2. Compass Course
When you arrive at the compass course, have the students stop their tracks and save them. How far did they walk?
This is an individual exercise. Volunteers will assign students a starting point, find the marker with the assigned number along the dike/berm, and follow the instructions on a separate sheet.
Make sure that students get a good start. If they miss their first marker, then the rest will be wrong, too.

Assist the students with compass use and distance estimates. Their instructions are: 	
Starting at the numbered maker that you were assigned, walk the first bearing and distance in your route to arrive at the next marker. When you have arrived at the correct marker, write down the correct letter or number on the separate exercise sheet. Continue to the next marker in your assigned route until you arrive at the final marker. Be sure to write down each marker that you arrive at. Each route has two markers you will not walk to but will determine by shooting a bearing and estimating the distance from where you stand. 
When you have finished your assigned route, return to a volunteer, who will check your answers to see if you completed the assigned route correctly.
3a. Navigate around an Obstacle
This is a pair exercise. Students will work together to work around the obstacle, which is a patch of brambles, by setting an offset to the right (adding 90°) from the starting peg. A similar peg is the target. The original or starting bearing is 268°.
Before they start, have students run another track on their GPS.
Remind students of these elements:
1. Calculate the bearings before starting. Their instructions have a table to fill out. 
2. Decide on the general direction the offset indicates, use the compass to find a general target, then walk to that target. 
3. One person walks, while pacing, and the other waits.
4. Once the walking person is past the obstacle (keep an eye out, don’t walk too far), stop and record the pace count (no need to compute the distance). 
5. The walker then takes a back bearing to the waiting person, who also shoots the bearing to the walker and the two agree on where the walker should be.
6. Upon agreement, the waiting person joins the walker and then follows the next bearing far enough to get past the obstacle. No need to count steps. Again, back bearings and agreement.
7. The first walker paces the return offset. Again, back bearing and agreement.
8. The first waiter then follows the original bearing to the peg. It’s the other side of the road, in the weeds.
Have the students end their GPS track. Review the process with students and ensure they understand the 90° offset idea. Stress teamwork, communication, and back-bearings.
3b. Terrain Association	
Work this in the flat open field, east of the two power towers and west of the gravel path/dike, near the lone apple tree. Stand in one place when using the compass to take bearings on the terrain.
a. Move to a spot where you can see a peak off to the southwest. Looking at the peak and its location, what do you think its marked name might be? _______”271”_________. Use your compass to take a reading for the bearing on the peak: _team consensus_. 
b. Locate a hill East North East from your location. What named element runs south of the hill? __Schneider Creek___________.    Take a bearing on this hill: _team consensus_.
c. Identify the South Tower and Northeast (NE) Tower on your maps, they are shown as black dots on the map.  Take bearings on the middle of each. Bearing to the South Tower: _team consensus_ and Northeast Tower: _team consensus_.
d. Compare the paper map with the map on your GPS. What differences are there? Which is more useful and how?
3c. Triangulation
Work this in the flat open field, east of the two power towers and west of the gravel path/dike, near the lone deciduous tree. Stand in one place when using the compass to take bearings on the terrain.
a. On your map, use the bearings from the Terrain Association and your compass to draw a line from the peak, from the hill, from the South Tower and from the Northeast Tower to the open field where you stood.  
b. Do they converge to a single point on your map? _Probably not. Likely the line drawn from Peak 271 is to the south of your position.__ 
c. If not, what do you think happened? _What looks like the highest point of Peak 271 is the shoulder north of and lower than the peak mark. The angle from below and its closeness makes the shoulder look like the highest point.
d. Which terrain features proved most useful in finding your location on the map and why? _The two power line towers are clear and oriented a useful angle from each other. The hill and Peak 271 are near to inline with each other._ 
e. On your GPS, mark a waypoint for your location. How does it compare with your triangulated location? What could this mean?
4. Long Navigation
Student Instructions
This is a pair exercise. It starts up the power line clearing and works back down to the field. There are five starting pegs, each 60’ apart, and seven ending points, along the road in the field below, also 60’ apart. Each bearing course is about 2400’ long.
The first step is to navigate to the starting line. Start on the road we walked in on, at the junction of the power line road. The muster point is at UTM 10T 0493145E 5214628N. Enter this into GaiaGPS as a waypoint and use the Guide Me, Straight Line feature to navigate to the point. Once there, your instructor will assign you a start peg and a route. Your task will be to follow that bearing down to the ending line, where another volunteer will evaluate how well you did.
Use careful compass work — back bearings every leap — clear communication, and leap frog along your bearing.
Here are the rules:
· Start a GPS track when you start and stop it at the end line.
· Use the leapfrog technique to travel along the route.
· Use only your leapfrog partner as a target. Do no use trees, brush, or other objects.
· Use the road as much as you can.
· One person is always stationary, this is the only way to maintain your course.
· Do not use the intentional offset technique. 
Instructor Notes
The “long nav” exercise is intended to give students practice in using their compasses in a team situation and to accurately follow a bearing to an objective. There are five starting pegs, arrayed along the top of the hill, approximately 60’ apart, and seven target pegs, along the road used to get to the field, also about 60’ apart.
The start pegs are marked with paint around them. They are numbered 1 to 5 from east to west. Peg 1 is east of the powerline road.
There are ten defined courses, an average of 2400 feet long. None of them exactly hit the target peg, so arriving near the target peg is success. 
Have students record their route and start time and start a GPS track before they begin walking.
Start Line Instructions
In the briefing on the exercise, remember to stress:
· Team work – you each need the other.
· Communicate clearly and non-verbally where needed. Stay in communication throughout.
· Ensure accuracy with back-bearings.
· Keeping a marker on the course (only one student moves at a time).
· Freely avoiding hazards and dense brush by using the powerline road as much as needed.
· Safety (there is uneven ground and other hazards along the way).
Routes
The route names indicate the starting peg and bearing to follow. That is, route 1-342 starts at peg 1 and follows a bearing of 342° true, down the hill, across the road, and across the field to just over the second road, where the end line is. 
	Start Peg 1
	1-342
1-345

	Start Peg 2
	2-342
2-345

	Start Peg 3
	3-342
3-346

	Start Peg 4
	4-343
4-346

	Start Peg 5
	5-346
5-350



In-between Instructions
While the students are working down the hill, watch their process to make sure they’re working together, communicating effectively, and moving safely. 
Meet them above the road and have the students pause and consider how to see over the brambles lining the north side of the road. There should be a reasonable line of sight from above the road to the clearing on the other side.
Chat with them there about how it’s going and answer questions. Remind them that only one of the pair should move at a time (so they don’t lose their line) and that the person going out to be the marker for the next stretch doesn’t have to follow the bearing, only get back to it with a back-bearing. 
End Line Instructions
Have students stop their GPS tracks. Review them for bends and curves.
Note the ending time and compute the minutes to complete the journey. Record below and report this to Mike before you leave.
Because few of the routes are exactly the bearings the students are given, there is built-in error. So be generous. The criteria for success are:
· Arriving at the target line 
· Arriving at the target line with the team intact
· Closer to the target peg than another
· If not closer to the target, between the two pegs on either side of the target
Routes
	Route
	Target
	Perfect
	Actual times in minutes

	1-342
	G
	10’ right of mark
	

	1-345
	K
	18’ right
	

	2-342
	E
	12’ right
	

	2-345
	I
	15’ right
	

	3-342
	C
	7’ right
	

	3-346
	I
	3’ left
	

	4-343
	C
	9’ left
	

	4-346
	G
	0’ from mark
	

	5-346
	E
	0’ from mark
	

	5-350
	K
	16’ left
	



Since the bearings don’t aim exactly at the target points, the Perfect column indicates where the bearing actually hits, relative to the target point and the student’s direction of travel. 
Again, this is not a test, so be generous with the results. Finishing with smiles is a win!
Time Tracking
To help in planning this field exercise, please collect the times that your group starts each of the elements in the table below. It’s likely that the whole day will go faster this year because of the remodeled long navigation. Actual data will help to test that hypothesis. 
	Date
	

	Group (e.g. 8:00)
	

	Record start times for each of these:
	

	Leave cars for pacing
	

	Start compass course
	

	Start terrain, triangulation, obstacle
	

	Start lunch break
	

	Start uphill for long nav
	

	Final photo and exit
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