Sea Scout Academy 

Lesson Plan

QM-7 Boat Handling

Time: 2:00?
Note:  These lesson plans may also be used for teaching in the ship.  For administrative convenience, they cover the entire specific numbered requirement.  Individual Sea Scout Academy lessons may only cover part of the requirements.  Similarly, ships may find that even just a portion of a subrequirement is all that can be done during a particular ship meeting.  Adapt these lessons as needed to fit your youth and your situation.  Share these plans with your youth who are teaching.

Philosophy:  Sea Scout Academy’s primary purpose is to teach the material to the Sea Scout.  If the Sea Scout demonstrates mastery of parts of the subject, then the instructor should annotate on the class roster what has been passed, in the instructor’s opinion.  Skippers have the right to re-examine any Sea Scout in any requirement.  (Knots are not a good subject to give a pass in.)
Requirements: 7.  Boat Handling
a. Take charge of the craft used by your ship and give all commands to the crew

for picking up a mooring buoy and properly mooring the vessel in several wind

and current situations.
b. Demonstrate and teach the principles of springing into and out from a dock,
from both bow and stern, using an engine depending on the type of vessel

used by your ship.

c. Teach Ordinary and Able boat handling requirements to a crew.
Reference: See SSM pp. 142-143 and Motorboating merit badge pamphlet, No. 33294. 
Equipment Required:  Suitable motor-powered boat.  Students may give orders, it is not necessary that a Sea Scout be on the helm in case of a large boat.
Ratio:  1:6 Instructor:Student.

Lesson Plan:  

7a. Take charge of the craft used by your ship and give all commands to the crew

for picking up a mooring buoy and properly mooring the vessel in several wind

and current situations.


The SSM has no information on picking up a mooring buoy.  The following article at http://www.captfklanier.com/articles/art37.html is instructive.  Please note that in many locations Sea Scout boats are kept in slips.  In Galveston Bay there are, to our knowledge, no actual mooring buoys.  Ships in that area must simulate a mooring buoy, which in some cases means using a channel buoy while insuring that the mooring vessel keeps a sharp eye out to make sure that there is no interference with channel traffic.
Picking Up A Mooring Ball
by Frank Lanier, Northeast Boating Magazine (2007), Chesapeake Bay Magazine (2007)

Picking up a mooring ball can be a simple, unremarkable affair that goes unnoticed by fellow boaters, or a pride devastating catastrophe of biblical proportions regaled in the yacht club Tiki bar for years to come. In efforts to ensure you fall under the first category, here’s some advice to make sure your name, the words mooring ball, and the phrase “I’ve never seen anything like it before or since” are never used in the same sentence. 

Get to know a mooring ball before picking it up.  Mooring balls are easy to identify, the standard being a white ball or can shaped buoy with a horizontal blue band visible above the waterline – vertical spars (utilizing the same color scheme) are also used in some locations. Most mooring buoys will typically be labeled for identification purposes. Public moorings may have a VHF contact channel or name, while privately owned ones are typically marked with the owner or vessel’s name, mooring permit number, and possibly its intended use (as in the case of yacht club moorings labeled “Guest” for visiting boats).

You can expect to pay a fee to the harbor master when using a public mooring, although most every case it’ll be cheaper than dock fees for the night. Once you’ve contacted the harbor master, they’ll let you know if the mooring ground tackle is sufficient for your sized vessel – if not, they’ll direct you to one that is.

Public moorings are normally professionally maintained, although that’s not always the case with those owned by clubs or private individuals. Mooring balls are often considered to be more secure and less hassle than anchoring, however they can and do fail if routine maintenance is lacking. For this reason (and to avoid interaction with an angry owner who returns to find his ball occupied) you should avoid picking up private mooring balls or those that appear poorly maintained.

A typical mooring system consists of a pennant (which you attach to your boat or bridle), buoy, riding chain, ground chain, various shackles and swivels, and finally some means of anchoring the whole system to the bottom (see the “Setting your own mooring buoy” article for additional information). You’ll find pennants constructed various types of rope, however braided polyester best meets the requirements of strength and resistance to both chafe and deterioration due to sunlight. Elasticity (as in the case of selecting an anchor rode) isn’t an issue due to the pennant’s short length.

Finally, as you are ultimately responsible for your vessel, it’s always a good idea to inspect the mooring buoy you’re using to the extent possible (pennants, hardware, etc). Every mooring buoy should have dual pennants, one primary and one back-up or safety pennant. If the one you’re directed to doesn’t, install a temporary one after mooring. Mooring balls typically have a galvanized rod that transits the ball with eyes at each end – the bottom eyelet attaches to the ground tackle rode, while the top one is normally used as an attachment point for the pennants. As this rod can suffer from corrosion (often out of sight inside the ball) and eventually break, some boaters attach a back-up pennant to the lower eye just to be on the safe side.

Picking up a mooring ball can be divided into two basic scenarios, approaches under power or sail. Picking them up under power is generally easier for most boaters, however sailors should at least know the basics of picking up a ball under sail, a particularly useful skill in the event of an engine casualty.

As with any successful evolution, planning, preparation, and practice are the big three. We’ll break down tips for pick-ups under both power and sail in a moment, but the following basic guidelines apply to both. 

Planning.  Plan out your strategy and walk the crew through it beforehand, ensuring everyone knows their role and that “the plan” addresses any special circumstances to the extent possible (opposing winds and current, proximity of other vessels, etc). Two crew members on the foredeck is a good number, one to pick up the mooring pennant with the boat hook, another to take the boat hook (once the pennant is onboard) place it safely out of the way, then assist as needed – additional crewmembers will likely just be in the way.


Establish hand signals or review existing ones used between helmsman and crew to convey information such as distance and direction of the mooring ball, speed of approach, etc. Use of FRS hand held radios or wireless headsets are also good options to consider.


If you carry an anchor at the bow, it may interfere with the mooring line – plan ahead and know what you’ll do if it does (temporary relocation, etc).


After assignment by the harbor master or while selecting a mooring ball, cruise by to check it out – a “dry run” prior to an actual attempt to pick it up is also a good idea. Scoping out the situation lets you see the type and condition of the mooring ball and pennants, while a practice run provides insight on how existing winds and current will affect your approach. For example, if the pennant isn’t floating in the lee of the mooring ball, you’ll likely have some current to deal with.

Preparations.  Have crewmembers don PFDs.


Have a boat hook handy – gloves too, as floating mooring pennants can be encrusted with barnacles or other marine growth.


Some moorings require you to pass a line from your boat through the eye of the painter and back to your vessel. Prepare this line in advance, making sure it’s rigged properly and of sufficient length. You may want to use your own line to attach directly to the ball if the mooring pennants are worn or encrusted with growth.


Stage a small anchor or “lunch hook” out of the way, but ready for quick deployment should the need arise (engine failure, fouled props, etc). Having an anchor ready to deploy provides additional time to address the situation without damaging other vessels or running aground.


If towing a dingy, shorten up the painter prior to mooring (to prevent it from fouling the prop) or better yet secure it alongside using a bow and stern line.


Keep an eye out for smaller vessels or swimmers and snorkerlers in warmer waters.


Practicing your mooring ball pick-up skills is time well spent. One stress-free way to accomplish this is to attach an empty laundry detergent jug to a brick and drop it into the water at a location where you have plenty of room to maneuver. If this area is near where you normally dock, leave it for a few weeks or so if possible, which allows you to stop by and practice picking up your “mooring” each time on the way in (just verify it’s OK with whoever has jurisdiction over the location). This is an excellent way to see how your vessel handles under various conditions, such as how far your boat will coast once placed in neutral at different wind speeds.

Picking up a mooring under power.  Under power you’ll typically want to approach a mooring slowly from dead downwind/current, which provides better control and maneuverability. Once the mooring ball is at the bow, slow or gently reverse engines to halt forward motion. The goal here is to gauge boat speed and wind effect so that once the boat is placed into neutral it coasts to a stop with the bow above the mooring, at which time you (if single handing) or your crew grabs the pennant and ties off before the wind pushes you away.

The most common mistake while picking up a mooring is approaching too fast – you can’t go too slow (as you then simply increase throttle as needed to overcome the affects of wind or current) but you can over shoot the mooring, which can lead to fouling of the pennant or mooring rode on the keel, rudder, or prop.


Another option is picking up the mooring ball at the stern or even backing up to it, which may be easier (particularly while single-handing) as the helmsman is closer to the action and the stern is typically closer to the water, providing an easier pickup. That being said, there are those with the opinion that everything you want to avoid getting tangled (props, rudder, etc) is at the stern, and suggest using the bow.

The procedure for picking up a mooring at the stern (whether using a bow approach or backing up to it) are essentially the same:

1. Cleat off one end of a long line at the bow (to act as a bridle) and route it outside the stanchions aft to the helm.

2. Slowly motor up alongside the mooring (or back up to it, depending on you plan) until the mooring ball is at the corner of the stern.

3. Shift the engine into neutral.

4. Grab the pendant with a boat hook, then slip the end of your bridle through it and walk the line back up to the bow and cleat it off.

5. Turn the engine off, afterwards adjusting the bridle length as necessary.

Sailing on to a mooring.  The best way to accomplish this will ultimately be determined by your boat’s characteristics under sail, meaning you’ll want to become familiar with how she carries way, how long she takes to drift to a stop under various conditions, etc.

One method would be to approach the mooring ball on a tack perpendicular to the wind, aiming 3-5 boat lengths down wind of the ball. Then, when dead downwind of the mooring, release all sail and head upwind towards the mooring (here’s where knowing how much “way” your boat will continue to make in various wind speeds is a plus).

With a little practice, you’ll soon be able to gauge it so that you simply coast to a halt above the ball, allowing you to leisurely stroll up to the bow and pick up the mooring ball pennant. If you come up short, simple raise sail and try again.

After the mooring.  Once secure to a mooring ball, let the boat drift back and verify that you’re clear of other vessels moored or anchored around you. You don’t have to back down to set a mooring ball (as you would when anchoring) however you should look to see how your boat is riding. Is the mooring buoy vertical or being pulled under? If so, you’ll want to increase the length of your bridle to create more of a horizontal pull, which both improves the ride of your vessel in rougher weather and reduces wear on the mooring system. Keep an eye out for chafing of the bridle or mooring pennant as well.

Finally, when you get ready to leave your mooring, slowly motor forward or use the pennant to pull your boat up to the ball, release the line, then drift back or maneuver forward to clear the mooring ball pennant and ground tackle. If using a bridle, simply release one end and pull onboard prior to getting underway.
7b. Demonstrate and teach the principles of springing into and out from a dock,
from both bow and stern, using an engine depending on the type of vessel

used by your ship.

Using a bow spring line to either spring into a dock or to spring out from a dock is illustrated in the SSM, pp. 142-143.  Boat US published the article below in 2013 which covers pretty much all situations.  Following the article, there is a short summary of each of four possible maneuvers.
Docking With Spring Lines
By Greg Jones
Published: February/March 2013
You don't need a bow thruster to gracefully bring your boat alongside or to leave the dock, you just need to master the use of spring lines.
Springing Off A Dock
Let's go through, step by step, how to get off a dock where you're tied up with a boat directly in front of you. The dock is to port, and a breeze is piping up from the starboard-side bow quarter, pushing you aft and onto the dock. You need to swing the bow out while keeping clear of the boat in front of you.

Begin by briefing your crew on the maneuver. Double back the forward spring line (the one running from the stern diagonally forward), and cleat off the bitter end on the stern cleat. Designate one crew member to handle the forward docklines and to be ready to deploy a fender if you get too close to the boat ahead. Designate another crew member to handle the stern docklines and to be ready to deploy a fender between the stern and the dock. Now you're ready to spring off the dock, which you do in three steps as shown in figure to the right.
1. With rudder amidships, start the engine and put the transmission into reverse. When the boat comes up against the forward spring line, all of the other lines should be slack and can be retrieved. The only line left holding the boat to the dock is the forward spring line.
2. Have the stern crew take the fender and place it between the boat and the dock, holding on to the fender's line. With the engine still in reverse, steer as though to back down into the dock. The boat will want to back to port, and prop walk will exacerbate that, but the spring line will prevent the boat from moving backward and pull the stern into the dock. Apply gentle power astern. The bow will slowly pivot out, away from the dock, and the stern crew's job is to keep the fender deployed properly.
3. When the bow has fully cleared the boat ahead, bring the rudder amidships and shift into forward as the stern crew pulls in the spring line. Steer to starboard if necessary to clear the boat in front of you while the bow crew stands by with the fender until you are past.
If it's the stern of your boat you need to move out first, the technique is the same but now you pivot on the aft spring line. Prop walk can make a big difference. If the boat is lying starboard side to (with the dock on the right), the prop walk on most boats will swing the stern away from the dock, accentuating the pivot around the spring line. But if the boat is lying port side to with the dock on the left, the prop walk will pull the stern into the dock, and the spring line may not be able to overcome the prop walk to swing the stern out. So when you're docking, think ahead and try to put the dock to the right of the boat. The figure to the right shows how to leave the dock stern first.
1. When the boat comes up against the aft spring line, the bow crew releases the bow line and mans the fender, keeping it between the boat and the dock. The stern crew retrieves the other lines, leaving the boat held in place by the engine and the forward spring line.
2. Turn the wheel or tiller as though to turn the bow into the dock. Power gently forward. The aft spring line will hold the bow against the dock. The stern will swing away from the dock.
3. When the stern is clear of any obstacles aft, retrieve the aft spring line, bring the rudder amidships, put the engine in reverse, and continue astern until you are clear.
Previous | 1 | 2 | 3 | Next
 Springing Around The End Of A Dock
You've entered the aisle where you're berthed and need to make the turn to enter your slip and tie up on starboard. The wind is pushing you down the aisle and will blow you away from the dock once you're alongside. Your slip neighbor's new trawler is tied up in the berth next to yours. Be careful, or the wind will induce some embarrassing paint swapping. The figure below shows how to handle this situation.
1. Have a crew member set up a forward spring line at the midship cleat on your starboard side. The line shouldn't be cleated off but passed under the horns of the cleat so the crew can control it. Heave the other end of the line to someone on the dock. Have that person cleat it to the outermost cleat alongside your slip at the end of the dock.
2. As you approach the dock cleat, your crew should take up the slack in the line without putting any pressure on it. When the cleat on your boat is near the dock cleat, have the crew member gently snub off the spring line as you turn into the slip and gently apply some throttle.
3. As the bow swings around and points into the dock, your crew can control the boat's movement with the spring line, slowly letting it out to allow the boat to move forward into the slip. You will need to apply more throttle to keep the boat moving forward if the bow starts to blow off. Once in the slip, have your crew cleat off the spring line while you continue to power against it. You may need to steer as if to turn the bow away from the dock to keep the wind from blowing the stern off. The boat will remain in position long enough for your crew to put out additional lines.
Close-Quarters Docking
A spring line can also be used to get into a tight space on a fuel dock. When you're approaching the dock, have the bow crew set up a spring line off the bow cleat on the side nearest the dock. The line should be looped under the bow cleat, not cleated off, so that the bow crew can control it as you pull into the slip. The figure to the right shows how you get into that tight space.
1. Bring the boat almost alongside the boat behind the space where you want to dock with the rudder amidships and at dead slow speed.
2. Turn into the space with the bow at a 45-degree angle to the dock. Have your bow crew pass the spring line to a person on the dock, who should secure it on a cleat near where your stern will end up. As the line is secured to the dock, ease back on the throttle and turn away from the dock. Your boat will come up against the dock.
3. As your crew slowly lets out the spring line, the boat's momentum should carry it forward into the space. The bow crew can snub off the spring line to stop the boat when it is perfectly "parked." To help swing the stern in, apply gentle throttle. Finish tying up at your leisure with the engine and spring line holding the boat in place.

You and your crew need to learn to coordinate the use of the throttle and the tension on the spring line to get the boat to move in the direction you want. Your first few attempts may not be pretty. Airplane pilots spend a lot of time practicing "touch-and-goes" to improve their landings: At the moment the wheels touch the runway, they apply throttle and take off again. You can do the same thing at a quiet dock. As soon as you've successfully come alongside the dock, head back out. Once you understand the principles, you'll find other ways to use spring lines to make docking less stressful.
  


Springing.  SHAC students will probably have little experience in using spring lines to dock or undock, since we almost exclusively use slips or trailers.  Explain the theory and then give them a chance to practice.



Springing forward into a dock.  Pass a line ashore, secure it ashore where you want the stern to be, and forward on the bow or shore forward quarter so that is where you want the bow to be.  Apply the engine ahead slow to contact the dock, then turn the rudder away from the dock to force the stern into the desired location.   



Springing aft into a dock.  Pass a line ashore, secure it ashore about midships and apply reverse thrust.  The spring line will control where your stern meets the dock, but you bow will not be well controlled.  You may need to pass a bow line to bring the bow in where you want it.



Springing forward out of a dock.  With wind or current from the side, on an aft spring, apply forward thrust and rudder toward the dock, moving the stern out.  When the desired angle is obtained, center the rudder, apply reverse thrust and cast off.  Also usable with the wind or current astern, with some rudder adjustment.



Springing aft out of a dock.  With wind or current ahead, on a forward quarter spring, you can back allowing the bow to turn out, then release the line and go straight out at an angle.  



This should be done against a wharf or pier, not into a slip, for most Sea Scouts.  Have them approach from upwind, downwind, and crosswind, if possible.  Current variations may not be possible unless in a river.


The requirement includes teaching the principles of springing to other Scouts.  See below for teaching methods.

7c. Teach Ordinary and Able boat handling requirements to a crew.
Let’s split teaching Ordinary boat handling into two parts.  Ordinary 8a/b/c can be easily taught on shore, with models and pictures.  Then move to your ship’s vessels, and have the students identify real parts of real boats.  If you are near a marina, go there and walk the docks, having them identify the kinds of boats and the individual parts of the boats and their rigging.  Point out the common thread among individual differences.

The rowing part of boat handling is best taught with a boat.  Put your students in a rowboat.  You take the oars and demonstrate the basic stroke, traveling in a straight line, correcting your course, lining up on something behind you, doing a pivot turn, and backwatering.  Then swap places with the student, have them practice, and you provide correction.  Tell them what they are doing right first.  Then correct any mistakes they make.  Once they demonstrate the ability to correct themselves, let them practice with a minimum of correction.  As they approach the needed proficiency, ask them to help evaluate their performance.  Provide praise and congratulations when they pass the test.

For Able, operating a small boat, executing docking commands, and springing into/out of a dock must be done like rowing, with an actual boat.  Demonstrate, then let the student practice, then perform.  Use the same teaching techniques that you use in teaching rowing.


Let's discuss the Teaching EDGE method.  It is the official BSA method of teaching.  First, there a couple things lacking that you must fill in.  First, what are your teaching objectives?  Well, in BSA rank advancement, the objectives are the rank requirements.  So, half your problem is solved, you are teaching the rank requirements for the skill involved.  


The second half the problem is how much the Scouts know, and are they willing to learn what they don't know?  You may have to give them a pre-test of some kind, or observe they they don't know something they they should, to find out what they don't know.  What if their pre-test shows they already know it?  Stop teaching, you and they are done!  Sign them off!  On the other hand, if they don't know it, we now have to persuade them that they do need to know it, so they will be willing to learn it.


Now for the official Teaching EDGE method, and an example.  


Explain



Demonstrate



Guide


Enable


The first step is to explain what needs to be done.  We need get out into a channel when we are docked between two relatively close boats.  We can't hit them.  We can attach a spring line to our bow, stretch it toward our stern, and secure it.  If we put the motor in forward, and turn the rudder (or outboard motor) toward the dock, our stern will swing out until we have a clear path to back out.  Loose the spring line, back out straight, turn, and go about your business.


The second step is to demonstrate how to do it.  You may start with a series of illustrations or a simulator.  It is probably just as easy to go to a motor boat of some kind and do it (even if you have to imagine the boats on either side of you).  Make sure your students can see your actions in the cockpit.


The third step is to guide the students doing it themselves.  They need to operate the helm and the motor, while commanding the crew in the necessary actions.  They may need to do just one task, then add a second, then add the third.  They must practice until they can do the entire task correctly.


Fourth, you enable your students to actually execute the task when needed.  If they know the skill to meet the needs of the requirement, you may pass them on it.


EDGE is a simple teaching method for relatively simple tasks.  The principles above apply to all the tasks of this requirement and other Sea Scout requirements.  It is effective for many Scouting tasks.  
From: Charles Doolin [allangels@centurytel.net]

Sent: Monday, January 29, 2007 3:16 PM

To: George Crowl

Cc: James_Vornberg; Dan Mingea; Rosemary D

Subject: Re: Lesson Plans on Point Glass

Dear George:

The lesson plans that I followed for QM 6, 8, 13 and 15 were largely from the Sea Scout Manual and the Boy Scout Merit Badge books "Motorboating" and "Weather."

QM-8 Anchoring and mooring.  I brought two complete anchoring systems to demonstrate.  One was from a cruising 37' sloop sailboat with a 35 lb. CQR anchor, six feet of 5/8" stainless steel chain with triangular fittings on each end, 3/4" shackles and jaw-and-eye swivel.  The swivel was attached by a crown splice to 300' of 3/4" nylon three-strand rode.  The second system was a 16 lb. Claw (Bruce-type) anchor on a bow roller, connected by swivel and shackle to 150' of 6 mm. (1/4") BBB galvanized all-chain rode.  

After looking at these two systems, scouts put together an 18 lb. River anchor (notched mushroom), 10' of 1/4" galvanized proof coil chain, two 5/16" shackles, a jaw-to-jaw swivel and a pre-made 100' nylon rode.  The line coming out of the box was easily fouled, so we had one scout demonstrate 6' French flakes on deck.  The informal method of flaking an anchoring line into a box was discussed.  Scouts secured the shackles with nylon tie-downs, and then marked each 10' of rode with color-coded nylon ties.  This system, we took to the Zodiac to do our hand-on anchoring.  We made up a mooring bridle to use in our anchoring exercises.  

Working in teams of three scouts and one adult leader, each scout took a turn at the helm, giving commands to the team for anchoring.  Scouts tested the initial depth plus freeboard and computed a 4:1 scope and then a 7:1 scope.  They let out line to a 4:1 scope and set the anchor using the motor, then played out line to a 7:1 scope.  Each then gave commands to retrieve the anchor.  

For mooring, scouts put together the River anchor, with its 10' of chain, swivel, and shackles, with another 6' lead chain and a Mooring Buoy.  This left the buoy on short scope for demonstration purposes, although it would normally be at least 7:1 to 10:1.  Each scout took a turn at the helm, maneuvering the boat and giving commands for picking up the buoy, attaching it to the mooring bridle with a short pennant, and then departing.  

The method of mooring that we practiced was from the manual and the merit badge book, using the top ring of the buoy.  However, we discussed its shortcomings and the better, New England style of mooring, attaching their pennant to the chain beneath the mooring ball's swivel.  We also discussed the use of a pickup buoy.  We talked about the NOAA maintained mooring buoys at sea, their floating line pennants, and special boathook for picking up a pennant at sea.

We did not do the teaching portion, QM-8(a).

QM-13 Heavy Weather precautions.  We went over the precautions taken aboard the Point Glass when encountering seas over two feet.  Scouts formed a team to secure the galley, crew quarters, and main deck.  They lashed down the small boat with nylon straps.  We toured the Lazarette, and I gave instructions for the emergency steering system located there.  We then toured the forward hold, which contains the anchoring equipment, stainless steel chain with firehose chafing protection, nylon rode on two reels.  We located the main anchor on the gun deck and the emergency, spare anchor in the main hold.  We then went over abandon ship procedures, donning life preservers, deploying the liferaft canisters, and deploying the 8-main Zodiac.  Scouts deployed the Zodiac under adult direction, and entered it using the Jacob's Ladder.  

We also discussed the additional precautions needed on sailing vessels, such as reefing early, reducing sail, using jack lines and harnesses, deploying sea anchors or drogues.

QM-15 Weather:  (a).  Discussed and demonstrated the ship’s Davis weather instruments and we discussed historical uses of barometer and psychrometer.

(b). Students were instructed how to download forecasts from nws.noaa.gov and noaa.gov for local and offshore forecasts.  They need to follow through on downloading.  We also discussed the newest weather reporting format, GRIB files, grib file readers, and weather overlays to the chartplotter.  

(c). We discussed how to identify approaching squalls and thunderstorms, but scouts need more work in merit badge book “Weather.” 

The weather portion could have been done much better with better instruments, an XM weather satellite receiver, and an internet connection.  A beginning level aviation weather book would be a better source for cloud types, fronts, and tropical weather.  

Thanks for offering the Sea Scout Academy.  It was fun and we all learned a lot.

Sincerely,

Charles Doolin
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Leaving the dock stern first.
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Leaving the dock bow first.
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Coming into a dock.


 








