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The United States Coast Guard Auxiliary

Navigation Seminar

based on the

Weekend Navigator

STUDENT GUIDE

INTRODUCTION

This seminar uses the Weekend Navigator (WN) as the principal textbook.   This WN seminar covers navigation practices using traditional charting methods to demonstrate the correlation between manual and automated charting techniques, and to demonstrate the techniques you can use when your electronic system fails. 
 The seminar material furnished to each student includes the Weekend Navigator Book, this Student Guide and three training charts. 
This document contains:

· an outline of the five sessions,

· the homework assignments,

· the common reference material required to accomplish the homework.
Session 1.  Introduction, Charts and Charting Tools
.   Charts and Tools

· Explanation will be provided on these characteristics on a chart:
· All the information contained in Title Block – the area covered, Mercator projection, date of the datum, measurement of soundings, abbreviations, publisher of the chart, cautions, chart scale, etc. 
· Latitude, longitude and distance scales – how to measure distance
· Depth and Contour depth lines

· Bottom characteristics

· Prominent features on the chart – towers, bridges, shoals

· ATONs

· Source of chart symbol explanations- NOAA chart #1
·  Describe relationship between earth’s geographic and magnetic poles
· The compass rose – what do the outer and inner circles mean,  how are they used, and what is variation 
· How to plot a course and measure course distance.
· Demonstrate how chart plotting can be performed in an emergency with a piece of paper
· Homework assignment after Session 1:

· Complete cruise planning  exercise#1 on page 6 of this document using Chart #2.
· Read Chapters 1-5 and 10 of the Weekend Navigator
· Become familiar Speed/Time/Distance calculations in Appendix C.
· Suggest bringing a calculator or cell phone to do simple calculations at the next class.

Session 2.   Dead Reckoning and Fixes
· Review of Exercise #1 take-home problem done on Chart #2

Outline:

· Understanding Dead Reckoning  as a tool to plot cruises.   

· Includes notations of directions, intended speed and expected times at course changes.   It also includes the time expect to reach the destination.

· Understand labeling conventions in plotting a course.  Consult Plotting and Labeling Standards sheet found in the Appendix B.

· Understanding on how to take a bearing and establish a fix 

· GPS

· How the satellite system communicates with GPS

· Accuracy

· Screen functions

· Adding waypoints

· Routes
· Chart Plotting Software

· How to create a route

· Tablets
· How they can supplement other navigation equipment
· Homework assignment:  
· Do the cruise exercise #2 found on page 7 of this document using chart #1.
· Read Chaps. 6 to 9 and 11 to 13 in Weekend Navigator.
Session 3.  Navigating Underway
· Review the take-home cruise exercise #2
· How to make a course correction while underway
· Correcting for variation and deviation

· Taking bearings underway

· Taking fixes underway

· Using GPS while underway

· Waypoint navigation- to stay on course

· Navigating using the route feature

· Double checking to confirm present location
· Collision bearings

· Homework assignment: Read Chapter 14 -15  in the Weekend Navigator.
Session 4.  Tides, Winds  and Currents   

· Explanations will be given on:
· Cause of tides

· Tide patterns

· Old tide tables

· Set and drift

· Tide height calculations

· New tide tables

· Wind, waves and current

· Danger bearings

· Danger circles-GPS

Homework assignment:  Read Weekend Navigator Chapters 16 -19, and 26 

Session  5.  Other Electronics 

· RADAR

· How RADAR works

· VRM and EBL

· Integrating RADAR with GPS

· Relative motion between boats

· Sped and direction of targets 

· MARPA

· “Seeing” weather
· Electronic Compasses

· Fluxgate

· Gyrocompass
· GPS compass
· Autopilot

· VHF Marine radios

· Types

· Calling channels


· DSC operation and abuses

· Communication protocol 
· Integrating systems together
· Depth Sounders- how they operate, types

· Using sounders for navigation
· Integrating the electronics

 Summary



Cruise Exercises

 Session 1 – Homework Cruise Planning Exercise 1

(Use Chart #2)

You own a 22 ft. power vessel that has a draft of 2.5 ft.   It is docked at your pier located at the end of the road going from the Falmouth Tower to the water at Vineyard Sound.  The water depth at the end of your pier is 5 ft.

You are planning a fishing trip where you would like to try a fishing spot recommended by your brother.   He located the spot by reading his GPS which placed the location at Lat. 41°29.0N and Long. 070°36.7W.

After trying the new location, you also plan to return to an old reliable fishing hole located in the North Channel.   Its GPS coordinates are Lat. 41°30.9N and Long. 070°30.7W.   You then plan on going home.

Draw the route from the end of your dock to your brother’s recommended spot, to your old reliable location, and then back home.  For purposes of the exercise, ignore any shoals that may lay along your route.

Questions:

1. What is the Lat/Long at the end of your dock?    

      2.  What is the magnetic course and distance in nautical miles to:

a. Your brother’s recommended spot?

b. Your fishing hole? 

            c.  Back home?        
      3.  What is the shallowest water the boat will experience in the entire trip?

Cruise Exercises

Session 2. – Homework: Cruise Planning Exercise 2

Using Dead Reckoning

(Use Chart #1)

· COURSE:  From the blue boat outside Eastham Harbor through Western Channel to Destination.  Ignore the orange course line labeled C 205 M for this exercise.

· START TIME:  1030 hours

· WEATHER:  Clear

· INITIAL COURSE TO STEER:  250 degrees M to the Green ATON

· INITIAL SPEED 15 knots

· WATER DEPTH:   12 - 20 feet over the entire journey

· KNOWN HAZARDS:  Rocks on the north side of Channel Island

Proceed through this plotting exercise and label course, time, distance and speed for the following questions:

1.
Using Dead Reckoning (DR), calculate the distance and time of arrival at the Green ATON between the CUPOLA AND SPIRE.     

2.
Label your DR position on this, and all legs of your course.

3.
Next, you increase your speed to 18 knots.  Calculate the course, distance, and time of arrival at the Green ATON east of the STANDPIPE at Dutton Point.   

4.
Slowing down to 10 knots and following a course to a waypoint named “Turn” that you set at 41° 33.2’ N  070° 37.3 W.  Calculate the course, distance and the time at which you will arrive at Turn and make your turn into the Western Channel.

5.
While making the turn, you increase speed to 12 knots and steer for a spot midway between the Red and Green ATONs in the Western Channel. What will be your magnetic course to steer after your turn?   What is the distance to the mid-point?   At what time will you arrive at this point?    

6.
Determine the magnetic course to the DESTINATION for the final leg of the trip.    

7.  
Maintaining a speed of 12 knots, what is the distance of this final leg and what time do you expect to arrive at your destination? 

8.
What other factors may affect the accuracy of your piloting plan?
Appendix A

Selected Nautical Acronyms & Abbreviations

	BRG
	Bearing

	C
	Course or Compass

	COG
	Course over ground

	DEG
	Degree

	DGPS
	Differential GPS

	DIST/D
	Distance

	DOP
	Dilution of precision

	DR
	Dead reckoning

	EBL
	Electronic bearing line

	DSC
	Digital selective calling

	ELEV
	Elevation

	EST
	Estimated

	ETA 
	Estimated time of arrival

	ETD
	Estimated time of departure

	ETE
	Estimated time enroute

	FREQ
	Frequency

	GMDSS
	Global Maritime Distress & Safety System

	GPS
	Global Positioning System

	GS
	Ground speed 

	GTE
	Route

	HW
	High water/high tide

	KT /kn
	Knots

	Lat.
	Latitude

	Long.
	Longitude

	LW
	Low water/low tide

	LOP
	Line of position

	LOS
	Line of sight

	M
	Magnetic

	MHW
	Mean high water

	MLLW
	Mean lower low water

	MMSI
	Marine Mobile Service Identifier

	NAD
	North American Datum

	NAVAID
	Navigation aid

	nm
	Nautical mile(s)

	R
	Relative  bearing 

	RNG
	Range

	S
	Speed

	SOG
	Speed over the ground

	SPS
	Standard Positioning Service

	TOA
	Time of arrival

	UTC
	Universal time coordinated

	VAR
	Variation

	VHF
	Very high frequency

	WPT
	Waypoint

	VRM
	Variable range marker

	WAAS
	Wide Area Augmentation System

	WGS-84
	World Geodetic System-1984


Appendix B

PLOTTING AND LABELING STANDARDS

(Based on Chapman’s Piloting and Seamanship)
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Appendix C
CALCULATING SPEED, TIME, AND DISTANCE

If you travel two hours at 60 miles per hour, how far have you gone? You have gone:
2 x 60 = 120 miles
In this formula, time is in hours, speed in statute miles per hour, and distance in statute miles. The formula used was:
Distance = Speed x Time 

or D= S x T
In navigating, we use the same formula, but time is measured in minutes, speed in knots or nautical miles per hour, and distance in nautical miles.  Since nautical time is expressed in minutes, everything must be divided by 60 to convert to hours. Thus, the formula becomes: 
                D = (S x T) ÷ 60   or

            60D = S x T   


   S =  60 X D ÷ T  


   T = 60 X D ÷  S 
The diagram below expresses this formula with a symbolism that’s easy to remember:  Also, you may want to remember the expression “Sixty D Street”.
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Some Examples
Suppose that you drive your boat at a speed of 20 knots for 12 minutes. How far have you gone?
D = (S x T) ÷ 60
D = (20 x12) ÷ 60
D = 240  ÷  60
D = 4 nm
How long does it take to travel 4 nautical miles at a speed of 20 knots?


    T = 60D  ÷ S


     T = (60 x 4) ÷ 20


     T = 240  ÷ 20


     T = 12 minutes

How fast are you going if you travel 4 nautical miles in 12 minutes?
S= 60D÷ T  

S = (60x4)÷  12

S = 240 ÷ 12

S = 20 kn 
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