Chapter 4.0:
Strokes and Maneuvers

The focus of this chapter is on paddle and rowing strokes for rafts, and on river maneuvers for rafts.
Essentially, the strokes in the stroke section are independent of river features. In contrast, maneuvers are
specific reactions to river features. An eddy turn describes how to maneuver the raft into an eddy. A ferry
describes how to move the raft laterally in the water. Setting the raft describes how to maneuver the raft
around a bend in the river. The strokes described in the previous chapter are used by guides and the crew
to accomplish these maneuvers.

In terms of strokes, they are kept fairly simple. First, there were two strokes presented for passengers: the
forward and reverse/back strokes. For guides, five strokes were presented. These were the forward,
reverse/back stoke, draw and pry.

Second, stroke mechanics can become quite sophisticated. This author wrote the stroke section for the
ACA book on Canoeing and Kayaking published by Human Kinetic (Dillon and Oyen, 2009). The stokes
in this chapter are “pure strokes” (e.g. forward, reverse, draw and pry strokes). “Compound strokes” are
stokes pure stokes are combined together to form new strokes (e.g. J-stroke or inside pivot turn). They are
not discussed nor are they necessary strokes for a rafter. Nor are “complex strokes” discussed. In complex
strokes the blade moves through the water at an angle rather than at right angles to the paddler and boat.
The stationary draw and sculling are examples of this concept. Although these advanced strokes are nice
to know and useful in rafting, there are many good raft guides who know how to use only the pure strokes
to maneuver their raft very successfully. And passengers don’t need to know them either.

Concepts and Principles

This section provides the setup or fundamentals needed for strokes and maneuvers. It includes the parts of
a paddle and oar, the paddle or oar as

a lever, blade placement in the waves,
and the turning circle. Parts of a Paddle and Oar

Parts of a Paddle/Oar (Figure 4.1) —

The parts of a paddle are listed in /:-m -

Figure 4.1. For passengers, the critical /'\N‘
paddle components are the grip, shaft , «— Oar Lock eard \

and throat. These components are N /
important because paddlers need to &

hold onto the grip and throat of the Framﬁl;\e

paddle. As noted later, there is a Grip f T
tendency for paddlers to hold the Shaft— Throat B,

paddle too high on the shaft. Guides K j l e
need to familiarize paddlers with these /
parts in order to orient them on how S E——

they should hold the paddle.

Figure 4.1: Parts of a Paddle/Oar — Source: author — [file:
\EQ_PaddleOars.cdr]
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Since guides are doing the rowing, they should be familiar

with all the parts of an oar, if only for informational purposes The Paddle as a Lever
(see Figure 4.1). For consideration, the overall length of the

oar should be sufficient to provide a good bite in the water. Paddle

Also, the inboard length should be sufficient to help offset the 7

weight of the outboard length of the paddle. Effort Paddler

The Lever (Figure 4.2) — The paddle is a lever. There are
three components in a lever. These are the fulcrum, the load
and the effort. The paddler is the effort. This leaves
determining the load and the fulcrum with the water and the
raft. Is the fulcrum the water or raft? Is the load the water or
the raft? Intuitively, many will answer that the water is the
load because in practice the blade is moving though the
water. This is particularly true with oar rigs because the oar
lock looks like a perfect fulcrum. However, the water is the
fulcrum, if only an imperfect fulcrum at best.

Think of it this way. The paddler is moving the boat past the ~ Figure 4.2: The Paddle/Oar as a Lever -

. . .. . Although it is not intuitive, the water is the
paddle. The lighter the boat, the more 'FhIS principle WI|| fulcrum and not the load, Source: author — [file:
become apparent to the paddler. The bigger and heavier the \ST_LeverPaddler.cdr]
boat the less likely this principle will be evident. Although
technically not correct, for most rafters and crew (i.e.
passengers), the paddle moves through the water with the water feeling as if were the load. Practically,
this is okay. From a guiding perspective where it is important to get the crew trained quickly, it is
perfectly okay to teach the passengers to move the paddle through the water. In a full raft, it will feel this

way anyway.

The guide should examine how the passengers hold the paddle. Often, they will have one hand on the grip
and the other hand about a foot or 18 inches down the shaft. In terms of leverage, these paddlers are
applying little if any power with their stroke. Because of the position of their hands on the paddle, they
can’t. They have no leverage. Examination of world class C-1 paddlers reveals that their hand grips the
throat of the paddle just above the blade. This allows them to apply maximum power and leverage.
Passengers won’t have their grip hand this low. However, guides can monitor the hand position on the
shaft to help obtain more power from the paddle strokes.

Blade Placement (Figure

4:3) - In whitewater, the Blade Placement in Waves
paddler and for that matter, Paddl
rower, wants to place the Travel p.az m:nt
blade in the water to obtain of Boat Oroat j\

(A) (B)

the maximum bite. Figure 4.3 Boocdiiie

shows a typical wave
configuration. Essentially,
catching the backside of the
wave (B) gives the most
support to the stroke taken.

Catching the front side or
face of the wave (A) will Figure 4.3: Blade/Oar Placement in a Wave — Place the blade on the backside of a
wave for best effect. Source: author — [file: \ST_LeverPaddler.cdr]

Face Backside Good Bite

Okay Bite
(C)
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generally result in catching air. ] .
Usually, there is an insufficient Turning Circle
amount of water to support taking
a power stroke. The problem
catching the trough (C) is that the
rafter may have to reach down to
get a good bite of water. Other
than this, there is sufficient
support in the water to take a
stroke.

Direction
or Travel

Center of
Turning Circle

Turning Circle (Figure 4.4) —

- - Stationar: Movin
Imagine a bicycle wheel placed A .
on its side. Any stroke applied Figure 4.4: The Turning Circle — Imaging a horizontal wheel. Any stroke applied
along the wheel (turning circle) along the wheel will maximize the turning force on the boat. Source: author — [file:

will rotate the boat on axis. For a \ST_TurningCircle.cdr]

stationary boat, the axis is in the
center of the boat. The further away from the axis that the power is applied, the greater the turning effect
on the boat. (e.g. the oars provide this distance).

As a raft moves forward, the turning circle and its axis move forward also. The greater the speed, the
further forward the turning circle tends to move. This means that turning strokes applied in the stern of a
raft will turn the raft more easily than strokes applied in the bow. Intuitively, C-2 canoeists have long
known this principle by placing the better boater in the stern where they can easily steer the canoe. As a
practical matter, rafts tend to move relatively slowly and the turning circle doesn’t change appreciably
with speed. Regardless, the turning circle explains why raft guides sit in the rear of the raft and not in the
bow. Sitting in the rear provides guides with greater maneuverability.

Strokes — Paddle

In general, passengers in a raft need to know two strokes: the forward and reverse strokes. In addition,
guides need to know the pry or push away and possibly the draw strokes. Working together with the
commands of the guide and the corrections provided by the guide, the raft can be successfully
maneuvered with these “pure strokes.” Maneuvers involve river features or situations. All maneuvers can
be created by using different combinations of these strokes. Guide commands for using theses strokes are
covered in Chapter 7, Trip Leadership.

Three Phases of a Stroke (see Figure 4.5) — Typically, a stroke has three phases. These are the catch,
power phase and recover phase. The catch occurs when the paddle enters the water. Most of the forward
power is provided initially with the catch. This is followed by the power stroke or phrase where the
paddle moves past the paddler. Technically, the boater and raft are moving the boat past the paddle (Note:
See lever discussion). However, given the weight of the raft and the inefficiency of the water as a
fulcrum, it more likely appears that the paddle is moving through the water past the paddler. The last
phase is the recovery phase. Normally, the blade is feathered, but in most rafting situations the paddler
simply lift their paddle out of the water and return it for the catch phase of the next stroke.
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Forward Stroke (Figure 4.5) — The forward
Forward Stroke stroke is one of two strokes used by passengers to
propel the raft forward. Keep it simple. Reach
forward with the paddle, catch the blade in the
water and pull the blade back to the hips. Lift the
blade out of the water (i.e. recovery phase) and
reach forward to take another stroke. Forget torso
rotation and other important nuances involved
with more advanced versions of the stroke. Again,
keep it simple.

Most guides will emphasize stroke coordination to
get paddlers to take their strokes in unison.
Technically, if one member of a crew of five takes
a stroke early without the help of others, the
paddler is pulling the entire weight of the raft.
Figure 4.5: Forward Stroke —The forward stroke propels the This is a lot of work. If all five paddlers catch the
raft forward. Source: author — [file: \ST_StrokeForward.cdr] water together and take their strokes in unison,

they are only pulling one fifth of the weight of the
raft. This is easier on the body and much more efficient.

One of the commands used by this author when guiding is to call out the strokes. It is reminiscent of the
old Roman galleys where the Roman in the galley of boat pounds out the beat and rhythm of the strokes.
All the oars are catching the water together and all strokes occur in unison. The raft command is simply a
loud “stroke,” “stroke,” “stroke.” With each “stroke,” the group catches the water together in unison. It
works exceedingly well in clutch situations when power needs to be applied and the raft needs to move
more quickly. Also, the passengers can tell the gravity of the situation by the inflection of the guide’s
commands. So be forewarned. Regardless, the cadence set by the stroke, stroke, stroke command is useful
in non-clutch situations for guides. The emphasis is on the coordination of passenger’s strokes with the
commands of the guide rather than developing
perfection of stroke technique.

Reverse Stroke Reverse/Back Stroke (Figure 4.6) — As its name
suggests, the reverse stroke propels the raft
backwards. Sometimes it is referred to as the back
stroke. Either term is acceptable. The passengers
may lean forward, reach back with the blade and
catch the water just behind the hip. They push
with the lower arm and pull with the upper hand.
Using their back, they may end the stroke leaning
backwards. When the paddle is in front of them,
they remove the paddle from the water and take
another stoke if needed. In the recovery phase,
they can feather the blade where the blade is
horizontal to the water or they can simply move
the unfeathered paddle forward for another stroke.
Most guides will find that the unfeathered paddle
Figure 4.6: Reverse Stroke — The reverse or back stroke is recovery works well and is more than adequate.

used to propel the raft backwards. Source: author — [file: Many paddlers will find it convenient to place the
\ST_StrokeReverse.cdr]
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blade on the hips and use it as a wedge. Technically, it is not the most efficient stroke, but it works well
and is a perfectly acceptable alternative.

Pry/Rudder/Reverse Half-Sweep (Not shown) — The pry and rudder are guide strokes. The pry and
rudder can be used to move the stern of the raft away from the paddle stroke. The pry is useful in a R4
configuration where the guide can literally pry off the side tube. The paddle is turned sideways, the shaft
of the paddle placed against the tube, and the stern of the raft literally pried.

When sitting on the stern of the raft the guide will often find the reverse half-sweep a more efficient
stroke. It can be a powerful turning stroke. Conceptually, it is a half-sweep because the sweeping action is
on the turning circle. A half-sweep maximizes the turning effect. If a full sweep is done, the second half
of the sweep stroke is off the turning circle and is counter productive.

The guide will also find the rudder useful. It is most useful when the guide is on the stern of the raft.
Place the shaft of the paddle on the tube of the raft with the blade in a feathering position (i.e.
perpendicular to the water). Simply use the paddle as a rudder. A rudder only works when the raft is
moving faster than the current. For a rudder to work the water moves at an angle against the blade. If the
raft and current are moving at the same speed, there is no force against the blade and hence, the rudder
doesn’t rudder. As a general rule, the rudder is a convenient stroke without a lot of power. In practice,
most guides will merge a rudder into a pry for more effect.

Draw Stroke (Not shown) — The draw stoke is another guide stroke. In its simplest form, a draw stroke is
really a forward stroke at a right angle to the boat. From there it comes into its own with an underwater
recovery. The draw stroke is a counter stroke to the pry, rudder, or reverse half-sweep. If they are used by
a right-handed paddler to move the stern toward the left, the draw is used to move the stern to the right.

In a raft, the draw stroke is considered a weak stroke and in some cases a half-back stroke on the opposite
side accomplishes the same thing. However, as a former C-1 (canoe) paddler, this author finds the draw
stroke a useful stroke in his repertoire.

Strokes — Oar

Most oar rigs are configured with the guide and oars located in the center of the raft responsible for
providing motive power. The passengers are along for the ride. To be a successful rower, there are three
things the rower needs to be able to do. First, the rower needs to know how to row a rowboat.
Surprisingly, the mechanics are the same. Second, the rower needs to know how to back ferry. The back
ferry covers for a multitude of sins. Some western rowers may disagree with this because the back ferry
slows down the speed of travel. Regardless, the back ferry slows down everything and allows for
increased maneuverability. The back ferry is covered in the maneuver section of this chapter. Third, the
rower needs to have river reading skills. This topic is covered in the previous chapter.

Phases of Stroke: Oar (Figure 4.7) — As with paddling, there are three phases to a stroke with oars.
These are the catch, power phase and recovery. The catch is when the oar enters or catches the water. The
power phase is applying power to the stoke. Recovery is feathering the blade back for the next catch and
stroke.
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“Qar rights” are a popular

device today that keep the Stroke Phases - Oar bl
blade of the oar perpendicular out of
or at right angle to the water. i
Unfortunately, they prevent | | »If
feathering the blade during the | } i
recovery phase. It is easy to { ] I "

1

—— i —

hit the top of a wave with the | Bladesin R o
blade during the recovery ihsoater ecovery Phase
phase. An advantage of the oar Power Phase

Catch

right is that during a crux

move when the blade is Note: The rafter is performing a reverse
inserted for the catch. it stroke where the raft is moving backwards.

catches the water. Without a Figure 4.7: Three Phases of an Oar Stroke — Caption: The three phases are the catch,
blade right, the oar may skip power phase and recovery. Source: author — [file: \MA_StrokePhases.cdr]

and miss the stroke. Although
the author prefers not using oar

rights, he has messed up a Crux move Reverse (Back) and

on occassion because of the blade Forward Strokes

placement. Oar rights would have

prevented the mess up. Biizcton ' o S

Forward Stroke (Figure 4.8) — In its
pure form, the forward stroke moves
the bow forward in the water with the
rafter facing toward the bow. The
stroke starts with the grips close to
the chest. The arms extend forward
completing the power phase of the
stroke. Physiologically, the stroke is
similar to doing a series of bench Reverse Stroke Direction
presses with considerable emphasis of el
on the use of the triceps. Although
this seems to tax some of the weaker  Figure 4.8: Forward Stroke The forward stroke propels the raft forward with
muscle groups, western rowers seem the rafter facing forward toward the bow. Source: author —

to row all day walking the raft with ~ [ST_ForwardBackStroke.cdr]

alternate forward strokes. For the

recovery phase, the blade is lifted out of the water and returned close to the chest for the next stroke.

Walking the Raft (Figure 4.9)- “Walking the raft” is a technique of moving the raft through the water
where the rafter is facing forward toward the bow and toward the direction of travel. It is a popular
technique on western rivers that tend to be continuous drop and where they are using a “follow-the-
leader” approach through the rapids (see Chapter 7). It is called walking the raft because the forward
stroke alternate like a person walking. When walking, the legs alternate with one foot going forward
while the other foot remains stationary. It is strictly a rowing technique and not applicable to paddling
situations.

There are two advantages of the method. First, the rafter is facing forward through the rapids. Second,
every stroke is used to propel the raft down the river. When covering twenty miles a day, this is not
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unimportant. Philosophically, it is similar to the slalom
racer where any stroke other than a forward stroke is
slowing their time.

There is one disadvantage of the method. There are times
when things need to be slowed down in order to make the
maneuver. The back ferry method of running the river
slows things down and makes for easier negotiation of a
rapids. However, it is energy not being used to move the
raft down the river. For some, it is considered wasted
energy.

In Figure 4.9, walking the raft is a technique where the
guide facing forward takes alternating forward strokes with
the raft. A forward stroke is taken with the left oar (catch
and power stroke phases). The stroke drives the raft
forward and the bow toward the right. Simultaneously, the
right oar is being repositioned for the next stroke (recovery
phase). It is lifted out of the water and the blade is
feathered toward the bow of the raft. (Note: If oar rights are
used, the blades cannot be feathered. Next, a forward stoke
is taken with the right oar and the left oar is repositioned
for the next stroke (recovery phase). The process is
repeated.

Reverse Stroke (see Figure 4.8) — In an oar rig, the reverse
stroke tends to be a more powerful stroke than the forward
stroke because the rafter can get his back into the stroke.
The major disadvantage of the reverse stroke is that when
facing downstream, the rafter has obstructed visibility.
Another advantage of the reverse stroke is that if the rafter
is walking the raft, the rafter can easily execute a reverse
stroke at an angle to the current and back ferry. This slows
the raft in the current and moves it laterally.

Right Turn (Figure 4.10) — In its pure form, a right turn
moves the bow to the right and the stern left. As pictured,
the raft will pivot on an axis in the center of the raft (see
turning circle Figure 4.4). As pictured, the handle of the
left blade is positioned close to the rafter. The handle of the
right blade is extended outward. Both blades catch the
water together. In the power phase, the left arm extends
forward and the right arm draws in toward the body. The
raft rotates on the center point of the raft to the rafter’s
right. For the recovery phase, both blades are lifted out of
the water, feathered (blades are horizontal to water) and
positioned again for the next catch phase. (Note: If blade
rights are used, the blades cannot be feathered.)
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Recovery Phase
Blade
Feathered

Recovery Phase
Blade
Feathered

Forward

Stroke
S

Recovery Phase
Blade
Feathered

Recovery Phase
Blade
Feathered

Forward
Stroke

Figure 4.9: Walking the Raft — Caption:
Alternating forward strokes walking the raft mimics
walking. Source: author — [file:
\MA_WalkingRaft.cdr]
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Left Turn (Figure 4.11) — Performing a left turn is the direct opposite of a right turn. The handle of the
right blade is positioned close to the rafter. The handle of the left blade is extended outward.

Power Phase. Both blades catch
the water together. During the Rig ht Turn
power phase of the stroke, the (Bow Moves Right)
right arm extends forward and the o

Blades

left arm draws in toward the ficis ey Lo

body. The raft rotates on the

center point of the raft to the

rafter’s left. In the recovery phase

both blades are lifted out of the

water, feathered (blades are N ok

horizontal to water) and
positioned again for the catch
phase.

Catch Power Phase Recovery Phase

Figure 4.10: Turn Right: Pushing forward on the left oar and pulling back on the
right oar turns the bow of the raft to the right. Source: author — [ST_TurnRight.cdr]

River Maneuvers -
Paddle

Left Turn

. . . (Bow Moves Left)
River maneuvers include ferrying,

eddy turns, peal outs, and setting a Blades

Start -
raft around a bend. These are the Here o
standard river maneuvers. These
maneuvers build upon the strokes
described above. Oar rig
maneuvers are included in the S 7

next section.

Catch Power Phase Recovery Phase
Forward and Back Ferry 2

(Figure 4.12) — In Figure 4.12, the Figure 4.11: Left Turn: Pushing forward on the right oar and pulling back on the
forward ferry is shown moving the  |eft oar turns the bow of the raft to the left. Source: author — [ST_TurnRight.cdr]
raft from one eddy to another

eddy. In a paddle raft the forward

ferry has more power and is more practical than the back ferry. For this reason, the back ferry is not
shown. In the figure, the raft is moving from an eddy on river right to an eddy on river left. Also, the
guide is in the stern of the raft on the right side.

Exiting the eddy, the raft leaves the eddy somewhere between the upstream current and the neutral
current. The closer to the rock the more powerful the current and the more the turning effect of the current
differential as the raft exits the eddy. As the raft crosses the eddy line of a big powerful eddy, it may be
necessary for passengers on the upstream side to lean inward to prevent falling out of the raft. In most
cases the raft is comparatively large and there is little tendency to catch the upstream side and lose
passengers.

As the raft crosses the eddy line (Scene A), the current differential will want to turn the bow of the raft
downstream and execute a peel out rather than a ferry. To counter this, the raft guide can do one of three
moves. First, the guide can do a hefty draw stroke in the stern and pull the stern out laterally into the main
current. This tends to negate the turning action and maintain the correct ferry angle. The second
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alternative is to have those on the left
side cease paddling and those on the
right take several strokes. This will
help to maintain forward momentum
and counteract the downstream force
of the current. Potentially, it has the
same effect as a good hefty draw in
the stern. The third approach is to do
a left turn where the paddlers on the
left to a reverse stroke and those on
the right do a forward stroke. The
disadvantage of this approach is that
it reduce forward momentum and the
raft will drift downstream.

Forward Ferry from Eddy to Eddy

Once in the main current (Scene B ),
the guide maintains a good ferry

('( E! Forward Ferry ! 7\
angle with sufficient forward

momentum from the forward strokes Figure 4.12: Forward and Back Ferry: In the forward ferry, the bow of the
of the passengers to ferry across the raft is pointing upstream at an angle to the current. The current hits the hull at

. . an angle and ferries the raft in the direction the bow is pointing. Source: author
river to the eddy on the other side. —[RR_FerryEddy.cdr]

The force of the current hits the boat
at an angle and propels it to the far
shore. If a correction in the angle is needed, the guide can use a pry or draw stroke.

Entering the eddy (Scene C) is the opposite of leaving the eddy. As the bow crosses over the eddy line it
may be necessary to apply power with one or more forward strokes on the left side to insure the raft
crosses over the eddy line an into the eddy. Once the bow is into the eddy, the guide may use a draw
stroke to straighten the raft within the eddy. Usually, this draw doesn’t need to be hefty.

Consider a couple of variations to the above scenario
from moving from eddy to eddy. The first is that the
forward ferry can be performed without the eddies.
Common use of this maneuver is when the raft is turned
around and the guide needs to ferry the raft away from
the obstruction.

Eddy Turn

Second is the back ferry. In a paddle craft it is a very
useful maneuver for minor corrections in the main
current or when the raft is about to plow head on into a
rock or other obstruction. It slows down the raft in the
current which makes maneuvering easier. The guide
simply changes the angle of the raft by applying a draw
or pry off the stern. Point the stern in the direction of
travel. Then command both sides to back or reverse
paddle. The force of the current on the hull of the raft at
an angle will move it laterally. As a footnote, the
backferry is a staple with an oar rig.

Figure 4.13: Eddy Turn: The raft needs to have speed an
angle to enter the eddy. Source: author —
[RR_EddyTurn01.cdr]
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Eddy Turns (Figure 4.13) — To make an eddy turn, the guide needs forward momentum and an angle to
drive the raft into the eddy. Examine the three parts of an eddy (see Figure 3.7). Where the raft enters the
eddy will influence what the guide does. Cutting across the eddy line (1) and into the upstream current
behind the rock, the raft will tend to be turned by the current differential so the bow is pointing upstream.
Depending on the strength of the eddy, the guide may need to augment the turn. Again, the guide can use
a half-back right and a half-forward left command. Also, as the raft crosses the eddy line with a strong
current differential, the downstream paddlers may need to lean inward to avoid the tendency of the
current catching the tube and throwing the rafters into the water.

If the raft enters the neutral current in the eddy (2) or
the downstream portion (3) in the eddy, the guide will
need to help facilitate the turn. Again the same
commands will work.

Peal Out

|

The rafter turns the raft and drives it into the eddy
(Zone #2). This is a conservative and safe entry point.
After entering the eddy, the rafter orients the raft
parallel with the shore or eddy current (not shown). rbk
Peel Out (Figure 4.14) — There are three distinct eddy
zones: (1) the water flows back upstream, (2) the water
is neutral and doesn’t flow upstream or downstream,
and (c) the water flows downstream but at a slower rate
than the main current. Rafts are big and unless the eddy
is very big, a guide can usually exit from any one of the
three zones without having to worry about edge control.
If there are any doubts, the safe exit point is the neutral
waters found in Zone #2 (see diagram). Also, it may be
necessary to have passengers lean inwardly to stay in
the raft when crossing the eddy line (Zone #1).

\@(

Figure 4.14: Peel Out: Rafts need to have speed an angle
to enter the eddy. Source: author — [RR_PeerOut01.cdr]

The rafter powers the raft out of the eddy, in this example between Zone #1 and Zone #2. This reduces
the differential effect of the eddy line. It is conservative and a relatively safe exit point. As the raft exits,
the main current swings the bow downstream. If needed, the guide may augment the turn or the guide can
increase the arch with a forward ferry that extends the peel out further out into the current. The rafter
continues on downstream. If the current differential is exceeding strong, it may be necessary to caution
the paddlers on the upstream side (i.e. left side) to lean inward.

If the guide pulls out of the eddy in zone #2 or #3 (i.e. neutral or slightly downstream current), the peal
out will require more assistance by the guide. There is less current differential because the raft is leaving
the eddy in the neutral area or in the current that is moving downstream but more slowly than the main
current. The guide can execute a simple right turn with one back stroke on the right side and one forward
stroke on the left side. This will line the raft up facing downstream.

Setting the Raft Around a Bend (Figure 4.15) — As the current goes around a bend, the current on the
outside of the bend is moving faster than the current on the inside of the bend. A raft that is pointing
straight downstream will have its bow in the slower moving water and its stern in the faster moving water.
The result is that the current differential will tend to turn the raft around in the current so that the bow is
pointing upstream.

Chapter 4.0: Strokes and Maneuvers page /4.10
Copyrighted © Robert B. Kauffman, 2018



Basic Surfing Techniques

The raft is paddling uphill toward the boil.

. Trim: The bow is higher than the stem

The raft is sitting on the bail. Trim: The raft is perfecily
level, A forward stroke and the raft will enter the hole. A
back stroke will kick it out of the hale.

Current on
the Bend

The raft has entered the hydraulic. Trim: The stern of the raft is higher
than the bow. The bow may burry itself in the up side of the hole. Drag
the paddie in the boil or downstream current lo maintain equilibrium,

If you burry the bow too far into the upstream side of the hole, it will
ride up and spit the raft out the back of the hole. Drag the paddie in
the boil or downstream current 1o maintain equilibrium,

Figure 4.15: Setting the Raft Around the Bend — The stern of
the raft is turned inward so that both the bow and stern of the

raft are going at the same speed. Source: author — Figure 4.16: Surfing: Rafts need to have speed an angle to
[RR_Setting02.cdr] enter the eddy. Source: author — [HH_HydraulicSurfing.cdr]

To set the raft, the guide moves the stern of the raft inward on the rapids so that both the bow and stern
are moving at the same speed in the current. A simple back ferry will help prevent the raft from being
swept to the outside of the bend.

Surfing (Figure 4.16) — Generally, surfing is either a result of a fun activity or a screw up. Surfing a hole
can be precarious or fun. As a fun activity, the guide will surf a hydraulic and provide the crew with a fun
ride. In contrast, a raft is thrust into a hole where the hole plays with the raft rather than the raft playing
with the hole can result in flipping the raft or dumping passengers into the water.

Figure 4.16 depicts the concept of the boat angle in the water. When teaching canoeing, the author would
sit on the shore of the Nantahala River and watch boaters surf a wave. For the author, it was a game of
determining when the boat fell off the wave. It was nothing more than watching the angle of the hull of
the boat as depicted in Figure 4.16. If the bow was leaning downhill, the boat was still surfing the wave.
If the hull was level, the boater could go either way and usually the boater needed to act quickly or they
would fall off the back of the wave. If the hull was lower in the stern, the boater was off the wave. It was
interesting to note when the boater realized they were off the wave and couldn’t get back onto it. We
would sit on the shore analyzing their situation. We would conclude that the boater was off the wave.
They didn’t know it. Now they do, but it is too late. For the instructor, the point is to be able to determine
the attitude of the boat and make conclusions about it.
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Back Ferrying from Eddy to Eddy

VL

River Maneuvers — Oar

Compared with paddle craft,
some things stay the same and
some thing change drastically
with oar rigs. With paddle rigs,
the forward ferry will find greater
utility than the back ferry. With
an oar rig the back ferry and its
variations are a staple.

Back Ferry from Eddy to Eddy
(Figure 4.17) — Leaving the eddy
with a back ferry is a fundamental
maneuver. The back stroke is a
more powerful stroke than the
forward stroke. It can be more
effective moving the raft across
the eddy line (1) and into the

Figure 4.17: Forward and Back Ferry: In the back ferry, the stern of the raft is
. g pointing upstream at an angle to the current. The current hits the hull at an angle and
main current. Figure 4.17 shows @ ferries the raft in the direction the stern is pointing. Source: author —

back ferry from eddy to eddy. [RR_FerryFerrying01.cdr]

However, back ferrying out of the

eddy positions the guide facing downstream. The guide can simply drop down with the current (see next
section).

When exiting the eddy (Scene A), the rafter is using a reverse stroke on the left side only. This helps
counter the turning effect of the current differential. This is a difficult stoke since the blade is in the main
current. However, it maintains the raft’s forward momentum and counters the turning effect of the current
as the raft leaves the eddy. If the rafter uses the right oar, the raft will turn but it will have a tendency to
drop further down river.

The rafter maintains the ferry angle and stokes hard enough with reverse strokes to move the raft laterally
across the river. If the rafter needs to change the ferry angle, the rafter can take strokes with one oar or
drag one of the paddles in the water. Dragging the paddle in the water works well but the raft will quickly
drop downstream and should be avoided, unless of course, dropping downstream doesn’t matter.

Entering the eddy, the rafter will need to counter the current differential (Scene C). The rafter may need
to take a reverse stroke or two with the right oar to drive the bow into the eddy. The left oar is feathered
and held out of the water. Taking a stroke with the left oar may tend to force the bow of the raft back out
into the main current.

The back ferry can be used in the main current. The guide simply takes a turning stoke with the stern
pointing toward the direction of travel. Then she takes some reverse strokes and ferries the raft.

There is some difference in use of the back ferry between eastern and western rafters. Western rivers tend
to be more open and rafters tend to walk their raft with alternating forward strokes. Eastern rivers tend to
be tighter in term of eddies and obstructions. Slowing things down with the back ferry is often a good
thing.
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Peal Out Using a Back Ferry
(Figure 4.18) — Pealing out using a
back ferry is a sweet move. It
utilizes the power of the
backstroke. The rafter can ferry
out as far into the current as
desired, turn and is facing
downstream. The rafter can walk
the raft down the river.

Leaving the eddy and setting up
the ferry is the same as in ferrying
from eddy to eddy (Scenes A, B).
Generally, it is okay if the raft
drops down in the current since
the raft is going to drop down in
the current anyway. The rafter
executes a left turn (Scene C)

Peal Out Using a Back Ferry

which removes the ferry ang|e_ Figure 4.18: Peal Out Using a Back Ferry Ferry — A sweet move, the maneuver
Normally, making the turn itself combines the power of the reverse stroke to exit the eddy, the back ferry to

will move the raft downstream in
the current. The rafter is facing
downstream (D). The rafter
proceeds down the river.

Eddy Turn (Figure 4.19) — When
performing an eddy turn, either a bow or
stern entry can be used. The bow entry is
depicted in Figure 4.19. As a general rule, if
more power and speed is need to pierce the
eddy line, use a stern entry with a series of
strong reverse strokes.

When entering an eddy there are three
considerations: speed, angle of entry, and
size of the eddy. The raft needs sufficient
speed and sufficient angle of entry to pierce
the eddy, enter it, and remain in the eddy.
The angle of entry is to turn the raft more
broadside to the current. This maximizes the
forward momentum driving the raft into the
eddy. If there is insufficient speed or too
narrow of an entry (i.e. raft is parallel with
eddy line), the raft will tend to be flushed
downstream and miss the eddy.

Chapter 4.0: Strokes and Maneuvers
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position the raft in the current and the rafter and bow of the raft both pointing
downstream. Source: author — [RR_PealOutFerryOar.cdr]

Eddy Turns
(Entering an Eddy)

Figure 4.19: Eddy Turn: The raft needs to have speed an angle to
enter the eddy. The oar rafter can enter facing either forward or
backwards. Source: author — [RR_EddyTurns.cdr]Figure 4.19: Eddy
Turn: The raft needs to have speed an angle to enter the eddy. The
oar rafter can enter facing either forward or backwards. Source:
author — [RR_EddyTurns.cdr]
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The size and attitude of the eddy will
determine where to enter it. Rafts tend to
be big and stable. In general they can
enter any one of the three zones. If the raft
enters zone (1) of a strong eddy, it may be
necessary to warn passengers to lean
inside to avoid falling out. The safe zone
to enter is zone (2) where there is no eddy
line and no current differentially. The
guide may need to add a turning stroke to Current on the
align the raft in the eddy. Entering in zone \. 2 Straight Section
(3), the guide may need to turn the raft 23
and add a stroke or two to remain in the
eddy.

Setting the Raft Around a Bend (Figure Ciﬂzrgr;tnc;n

4.20) — Conceptually, setting an oar raft
around a bend is similar to a paddle craft.
As the current goes around a bend, the
current on the outside of the bend is
moving faster than the current on the
inside of the bend (BB). The current in the
normal channel is shown in the (AA)
profile. As the raft goes around the bend,
a raft that is pointing straight downstream
will have its bow in the slower moving
water and its stern in the faster moving
water. The result is that the current
differential will tend to turn the raft
around in the current so that the bow is Figure 4.20: Setting the Raft Around the Bend — The stern of the raft is

pointing upstream. turned inward so that both the bow and stern of the raft are going at the
same speed. Source: author — [RR_Setting01.cdr]

To set the raft, the guide moves the stern

of the raft inward on the rapids so that both the bow and stern are moving at the same speed in the current.
Figure 4.20 shows the rafter turning the raft so that the stern is pointing toward the inside of the bend
(Scene B). In addition, a simple back ferry (Scene C) will help prevent the raft from being swept to the
outside of the bend.

Summary

This chapter presents the basic strokes and maneuvers used by rafters. Both paddle craft and oar rigs are
discussed. There are some significant differences. In a paddle craft, the guide needs to work with the
passengers to maneuver the raft. In an oar rig, the guide propels the raft and the passengers are along for
the ride. The strokes were kept simple. In a paddle craft, passengers need to know the forward and reverse
strokes. The guide needs to know these strokes also along with the pry and rudder and perhaps the draw
stroke. Using these strokes, the guide can eddy out, peel out of an eddy, ferry the raft, and set the raft
around the bend and preform virtually every maneuver needed on the river.
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For the oar rig, the forward and reverse strokes were introduced. Turns become variations of these
strokes. By using the strokes in opposition to each other, the rafter can turn the raft by pulling on one oar
and pushing on the other oar. In addition, the western technique of walking the raft was introduced. Using
these strokes, the rafter can pretty much negotiate the same maneuvers as a paddle craft.
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Chapter 6.0:
Rescue Techniques *

This chapter focuses on raft rescue techniques. Where the previous chapter focused more on general
safety, this chapter focuses on raft rescue techniques for rafters. The general flow of the chapter begins
with search and rescue techniques. Although the location of the victim is usually known in river rescues,
there are occasions where the victim’s location is not known. A primer on search technique is provided.
Next, throw bags are covered. This is followed by rescue techniques involving mobility in the water with
swimming and wading techniques. Then the chapter moves into rescue technigues. Initially, it focuses on
traditional entrapment cases. Then it moves to self rescue and reentry techniques. The chapter finishes
with raft rescue techniques including bumping, unpinning rafts, and using rafts as a rescue platform.

Search Techniques for Rafters

In most cases, the location of the victim is known and a search for the victim is not necessary. However
occasionally, the victim needs to be found. The following section is a primer applying search and rescue
techniques to a rafting situation. The case study used in this section is based on an incident on the
Arkansas River where the raft guides lost sight of one of the passengers. Also, the materials in this section
were adapted from Kauffman (2017), Swiftwater Rescue Manual.

This discussion is delimited in its focus to groups already on the river such as private boaters and
commercial rafters and not to rescue squads who usually arrive later. In terms of the rescue curve, its
focus is “rescue by others in your group.” It does not include extended searches by rescue squads. The
section draws upon three sources: (Kauffman and Moiseichik, 2013, Ch.10; Setnicka, T., 1980; Stoffel,
R., 2001). To a certain extent, the materials used are adapted from land base techniques.

<b>Search and Rescue Phases (Figure xx01) — In a normal search and rescue operation there are five
phases. They are the search, rescue, first aid (medical), evacuation and management Kauffman and
Moiseichik, 2013, Ch.10). Except for the management phase, the phases are generally sequential. This
means that before performing the rescue phase, the victim needs to be found. Before performing first aid,
the victim needs to be removed from the MOI (Mechanism of Injury). This reduces the likelihood of a
second victim. And, before evacuation, the victim needs to be stabilized and prepared for transportation
(i.e. first aid).

<c>Search Phase — The search phase is the first phase. The purpose of the search phase is to locate the
victim. Usually, but not always, the search phase is fairly easy because the victim is easily located.
However, this is not always the case and it is important to prepare for situations where a search needs to
be conducted. The search phase will be addressed in greater depth regarding swiftwater rescue in the next
section.

! This chapter was written by Robert B. Kauffman who is solely responsible for its content. This section is copyrighted
© Robert B. Kauffman, 2017.
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<c>Rescue Phase — The purpose of the
rescue phase is to remove the person Search and Rescue Phases
from the source of harm or
MOI (i.e. Mechanism of Injury). This ‘

is the primary focus of most swiftwater SEICH fid e viitin}
rescue skill instruction. It is the focus

of this book and subsequent chapters. Rescue; (e wain rwmol

<c>First Aid (Medica|) Phase — The First Aid (stabilize & transport)
purpose of the first aid or medical
phase is to stabilize the victim and Evacuation (transport)

prepare them for evacuation or
transport. Conceptually, this phase
follows the rescue phase. First aid
skills are generally covered in

Man agement (task group/Incident Command)

Wilderness First Responder and similar Source: Kauffinan, R., and Moiscichik, M., (2013). Integrated Risk
COUTSES. First aid techniques are not Management in Leisure Services. Champaign, IL: Human Kinetics. Ch. 10,
included here. Figure 6.1: Search and Rescue Phases — Caption: In general, the four

phases are sequential. Before extrication, the victim must be found (search).
<c>Evacuation Phase — The purpose Before rendering first aid, the victim needs to be extricated (rescue), Before
of the evacuation phase is to transport evacuation, the victim need to be stabilized and prepared to transport (First

the victim to a location where they can Aid). Source: Author — [file:\PHIL-S&RPhases.cdr]

be transported to the hospital or

appropriate facility. Usually, this phase receives passing consideration or everyone assumes the helicopter
will simply lift the victim out of the incident site. Unfortunately, not every site is accessible by helicopter
nor is a helicopter always available. Anyone who has done a mock evacuation carrying a loaded stokes
litter understands the difficulty and energy consumption of the evacuation process. Although more
consideration should be given to evacuation, it too receives limited discussion in this section.

<c>Management Phase — The purpose of the management phase is to provide the administrative support
to a search and rescue operation. In most search and rescue operations associated with private boaters and
commercial rafters, the management structure tends toward a task group in contrast to the incident
command structure associated with larger and more formal SAR efforts.

The incident command structure was outgrowth of efforts to fight wildfires in the 1970s. It divides the
administrative structure into operations, planning, logistics, and finance and administration. The incident
command structure is mentioned because it is usually associated with rescue squads and larger groups. In
contrast, swiftwater rescue situations associated with private boaters and commercial rafters tend to
involve a smaller group of rescuers, and they are not extended multi-day efforts. For this reason, they tend
to use a task group structure where one of the rescuers takes on the leadership role.

<b>Search Phases for Rafters — As noted in the beginning of this section, there may be times when it is
necessary to search for the victim. For this reason, it is appropriate to integrate some of the search
principles into swiftwater rescue training. In a river situation, the objective is to locate the victim as
quickly as possible. Usually, time is of the essence. Pre-incident activities are important because the first
step is to recognize that someone is missing. This is not always as easy as it may sound. Next, determine
the Point Last Seen (PLS) for the victim. This along with the river current and hazards determines the
search areas and where the hasty search is conducted.

Chapter 6.0: Rescue Techniques page 6.2
Copyrighted © Robert B. Kauffman, 2018



<c>Pre-Incident — Pre-incident behavior and procedures followed by the group is important. This is the
first line of defense because when an incident occurs, everything seems to unravel. This is the nature of
incidents. There are two important objectives of any group on the river. First, boaters need to keep track
of the people in their boat and when possible other boats also. Know the count. Be sure to keep track of
the other boats on the trip. Follow normal river running procedures and protocols. Second, when one or
more people fall into the water, it is important to keep track of the swimmers. Doing so minimizes the
need for a search. Key to the process is that once an incident occurs, people can easily become dispersed
and it is important to account for everyone so that a search can begin if someone is missing.

<c>Point Last Seen (PLS) — The Point Last Seen (PLS) is the location where a witness last saw the
victim. Determining the PLS is important because it helps determine the search area. It is one of the first
tasks of the rescuers to determine. Be sure to ask other people on the trip including passengers on
commercial trips. In Figure 6.2, the PLS was identified at the bend of the river. Area (a) is the logical

area to begin the search.

<c>Last Known Position
(LKP) — Some of the safety
literature mentions the Last
Known Position (LKP) also.
This is the last place where
the victim was known to be
based on physical evidence.
In a swiftwater rescue
situation, it determines the

upper limit of the search area.

In Figure 6.2, the LKP is
where the victim falls out of
the raft in the large breaking
wave. As a practical matter,
the LKP and PLS are often
the same location. It is
mentioned, but as a matter of
practicality, most rescuers
will refer to and use the PLS.

<c>Determining the Search
Area — Once the PLS is
determined, determine the
search area and prepare to
conduct a search. A hasty
search may already be
initiated. In river situations,
consider the following in
determining the search area.
It is unlikely that the victim
will be found upstream of the
PLS. It is likely that the
victim’s location will be
affected by river dynamics
and currents. It is more likely

Chapter 6.0: Rescue Techniques
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Figure 6.2: Determining the Search Area and PLS - Big Drop on the Arkansas River,
Colorado. Source: Author — [file:\PHIL-PLS.cdr]
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that the victim will be found on the outside of a bend in the river where the current is stronger than on the
inside of the bend where it is shallower and the current is less strong. Known hazards such as strainers
and undercut rocks are likely collectors of victims and are a likely place to search.

Using Figure 6.2 as an example, a raft dumps two passengers in a large breaking wave at the top of the
rapids (LKP). The one passenger drifts downstream toward river left and is picked up by another raft on
the inside of the bend at the bottom of the rapids. The other passenger drifts downstream with the current.
The PLS was determined by one of the passengers in another raft who thought he saw the victim above
the tight bend in the river. The importance of determining the PLS is that it focuses the search on the most
likely place to begin the search.

Based on the PLS, the first area to be searched is area (a). Based on the river currents and known hazards
present, a hasty search discussed in the next section can be conducted immediately. A second area in
which to conduct a search is area (b). This assumes the victim was swept through the rapids and further
downstream. Also, remember that the victim would float past the raft situated in the eddy on river right
without being noticed. After a search of area (a) and (b), area [c] and (d) may also be included. Area [c] is
on the inside of the bend where it is shallower and where the current tends to be moving toward river
right than river left. Area (d) is above the PLS site and less likely to have the victim. It depends on the
strength of the those who determined the PLS. If it is weak, this area may be included earlier in the
search.

<c>Hasty Search — As the name implies, the purpose of a hasty search is to perform a quick search in the
most likely area where the victim is most likely to be found. Its emphasis is on speed. If personnel are
available, it may be conducted simultaneously with determining the PLS. Searchers should use the buddy
system where the buddies are in close visual contact with each other. In a swiftwater rescue situation, the
hasty search is influenced by river dynamics, known hazards and if readily determined, by the PLS.

Returning to Figure 6.2, the main current plows into the river bend at the bottom of the rapids before
exiting river left. Also, there is a known hazard of undercut rocks on the bend. A drifting passenger is
very likely to become entangled in the undercut rocks on the bend. Even without identifying the PLS,
area (a) would be a logical location to search for the victim since the river current would normally sweep
a person into the eddies and undercut rocks located on the bend of the river. If the water is deep, paddles
or sticks could be used to locate an underwater victim.

<c>Take Care of Non-searchers — If there are passengers on a commercial trip or people in a private
boating group who are not involved in the search, make sure they are in a safe and secure area. If needed,
have someone supervise them. You don’t want a second victim.

<p>Search Technigues Summary — This section addresses a niche in swiftwater rescue. Often, but not
always the victim is readily found and the rescue can begin. However, there are instances where the
victim needs to be found first before the rescue can be performed. This section adapts basic search
techniques and protocols to swiftwater rescue situations.
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Safety and Prevention —
Throw Bags

Safety and prevention is
interwoven throughout the
manual. Wearing wetsuits,
drysuits and paddling jackets
covered in the previous chapter
on safety is an example of safety
and prevention. The same can be
said of most of the equipment in
Chapter 2. This section includes a
discussion of throw bags.

Throw bags come in many sizes
and shapes. One of the main
determinants for selecting a
throw bag is to ask yourself the
following question. “Will you
take it with you at all times?” If
you don’t have it with you, you
can’t use it. The bag may be one

Anatomy of a Throw Bag

Loops should be small enough to prevent
a hand from passing through them. “——————______)

Ellipse Toggle —

N
Fastex ® \ Figure 8 on a Bight

Backup Knot (optional)
Open to throw

Nylon Bag

Stuff rope randomly
into bag (Do not coil)

50°’-75’ rope - Spectra kern and
polypropylene mantle, or solid
polypropylene rope

Ethafoam or similar floatation material

Backup Knot (optional)
Figure 8 on a Bight

Figure 6.3: Anatomy of a Throw Bag — Caption: Throw bags come in may sizes
and shapes. The bag diagramed is a typical bag used by the author. Remember to
choose a bag that you will carry with you. Source: Author — [file: \BAG-
AnatomyThrowbag.cdr]

like the author’s pictured in Figure 6.3, a hip belt, or a small hand bag. Regardless, the first and most
important rule is that the throw bag is of no use if it isn’t with you.

<b>Anatomy of a Throw Bag (Figure 6.3) — The design of a throw bag is relatively straightforward. The

rope is stored in the bag. One
end is knotted and passes out the
bottom end of the bag into a
loop. The other end of the rope
passes out the opening in the top
of the bag. When the bag is
thrown, the rope in the bag feeds
out through the opening in the
bag. The following sections
discuss the items identified in
Figure 6.3.

<b>Types of Ropes (Figure 6.4)
— Generally, two types of ropes

are used in swiftwater rescues.
These are braided and static
kernmantle ropes. Static
kernmantle is preferred.

Generally, in river situations, a
kernmantle static rope
constructed using Spectra rope is
preferred over a braided throw
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Typical Throw Bag Rope Types

Solid Braid
A braided sheath is woven over the
o .o s Ty twisted-core which acts as a shock
::0. 7 : 0 {’- 0 absorber. (Note: The dynamic rope

g is provided for comparison and is
/ T not nomally used in river rescues.)

Dynamic Kernmantle

|

Mantle Kern

sl

Static Kernmantle

A protective sheath is woven
tightly over the load-bearing
parallel-fibers in the core.

Source: Smith, B., and Padgent, A..(1996). On Rope - North American Vertical
Rope Technigues Huntsville, AL: National Speleological Society, Inc.

Figure 6.4: Typical Throw Bag Rope Types — Caption: There are many different
types of rope construction. Typically, throw bags use either a braided or static
kernmantle rope. Source: Author — [file: \BAG-RopeTypes.cdr]
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rope. Spectra floats and is as strong as steel. Unlike nylon, it has little stretch even when wet. A less
expensive rope that floats uses polypropylene. Polypropylene has less tensile strength. Also, it is often
used as the mantle layer surrounding the Spectra kern.

<b>Stuffing a Throw Bag (Figure 6.5) — There are many different ways to re-stuff throw bags. The
method presented in Figure 6.5 was used by an employee whose job it was to stuff throw bags for sale. It
was the method he used to stuff
hundreds of bag for sale. The

key to stuffing the throw bag is .
to randomly stuff the rope into Sthfmg a Throw Bag
the bag. DO NOT COIL THE SCENE A: ﬂ i
ROPE, it will only become right Hand Wil Left Hand
entangled. There have been i
numerous tests performed and
randomly stuffing the rope into <
the bag results in the least “
chance or the rope becoming Throw Bag 2
- rok | I
entangled when the bag is e SR i
thrown. As a footnote, may 1) Thiow the rope over the shoulder. ‘ i
i i i 2) Hold th i f the throw b th th i i
graphlc artists |nC0rrect|y draw )sgcondeﬂ?lgzrlonfge‘;ch aanrdc!‘:ioiigﬁ; bagein Pgat o FJ'; ‘ Left Hand
a neatly coiled rope in the mild opposition to each other. }h
L. 3) Hold rope between thumb and first finger of the B
throw bag. This is incorrect. right hand. P
4) With right hand thrust rope down into bag and at -
the same time reposition the left hand back up g
The recommended method of the rope.
. . SCENE B:
re_Sthflng a thrOW bag IS as 5) Grasp rope with left hand thumb and first finger. Throw Bag =
follows. Open the end of the ) Thrust the rope downward into the bag and
reposition right hand.
throw bag. Hold the bag open

using the middle finger of each Figure 6.5: Stuffing a Throw Bag — Caption: There are many ways to stuff a throw
hand. The fourth and fifth bag. This method was used by an employee who stuffed hundreds of throw bags for

. sale. Source: Author — [file: \BAG-StuffingThrowbag.cdr]
fingers may be used also but

most people will find using the

middle fingers most comfortable. This frees up the first finger and thumb to grasp and stuff the rope.
Place the rope over the shoulder. The life jacket prevents the rope from slipping off the shoulder. With the
thumb and first finger, grasp the rope and thrust it downward into the bag. At the same time, the other
hand repositions itself up the rope. In a hand-over-hand motion, stuff the rope into the bag. If the rope
needs to be settled in the bag to create more room for rope, quickly drop the bag five to six inches so that
the inertia of the rope will pack it snugly into the bag.

<b>Throwing Throw Bag — There are three approaches to throwing a throw bag. These are the
underhand, sidearm an overhand approaches. All can be use effectively. Generally, the farthest throws
occur underhand. When standing in knee deep or deeper water or when standing in a raft, the underhand
throw may become impractical and a side arm or overhand throw will need to be used. Practice all three
methods and determine which works best in different situations.

Rather than throwing the entire bag, a second alternative is pull line from the bag, coil it and throw the
coil. The bag remains in the boat. Generally, most of the throws from a raft are less than 20 feet from the
boat. This is because most swimming victims remain in close proximity to the raft.
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Self-rescue — Swimming

Falling out of the raft is not an uncommon experience. Rafters and passengers should be familiar with
defensive and aggressive swimming and the back ferry in the following sections. In most cases, the guide
will provide swimming instructions to passengers. It may be to look for the raft and swim toward it where
the guide will pickup any swimmers. Or, it may be swim to the shore. Relevant hazards such as strainers
or undercut rocks should be noted by the guide also.

This author paddles R-1 in his Shredder. Around the rear tube is a nine foot NRS strap used to fasten the
spare paddle. Roughly four feet in length, its tail is left floating in the water. Others note the dragging tail
in the water. It serves the purpose that the author can tow the raft by the tail after falling out of the raft
and swimming to shore. It serves this purpose quite well. An no, it doesn’t become entangled.

<b>Defensive Swimming (Figure 6.6 and Figure 6.7) — In defensive swimming, the swimmer floats on
her back with her feet on the surface and pointing downstream. If the swimmer wants to move laterally or
across the current, she rotates her body so that is no longer parallel with the current and uses her arms to
back paddle. Back paddling at an angle against the current executes the basic back ferry. Also, it slows
the downstream movement of the swimmer. Both are good outcomes.

<b>Aggressive Swimming (Figure Defensive and Aggressive Swimming
6.6) — Aggressive swimming is the
crawl stroke with the head up out of
the water as much as possible so that
the swimmer can see where she is
swimming. When swimming, the
emphasis is on pulling the swimmer
through the water with the arms.
Excessive kicking uses more energy

Current

than the propulsion it provides. i

As might be expected, there is often a

controversy regarding which method

is better, which method is faster, or Defensive Swimming: Aggressive Swimming:
On your back, feet up Crawl stroke with head up.

which method is safer. Generally, and back paddle.
defensive swimming uses less energy,

and the swimmer moves slower in the
water. The butt absorbs hits and often  Figure 6.6: Defensive and Aggressive Swimming — Source:

there is a tendency for the butt to Author — [file: \SWR-DefensiveAggressiveSwimming]

hang down in the water because of

the sitting position. Also with defensive swimming, the swimmer has a broader view of the waterscape.
However, if the swimmer wants to get from one point to another quickly, aggressive swimming will do it.
Also, when using the swiftwater entry, the swimmer enters the water in position for aggressive
swimming. For these reasons, the two swimming methods are used interchangeably as a changing
situation demands.
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<b>Back Ferrying (Figure 6.7) — The back ferry is a fundamental technique used to maneuver a
swimmer or boat in moving water. In fact, most swimmers in the defensive swimming mode intuitively
preform the back ferry. In a canoe, kayak or raft, the back ferry occurs with the bow of the boat pointing

downstream and with the boater

facing downstream. This
differentiates it from the forward
ferry where the bow is point
upstream. Similarly, for the
defensive swimmer, the feet or bow
is pointing downstream and the
defensive swimmer is facing
downstream also. Also, the back
paddling of the swimmer has the
same effect as reverse strokes used in

LA

Scene #1
Initial State  Ferry Angle

Back Ferry -- Defensive Swimming

Scene #2 Scene #3 Scene #4

More Angle The other Shore

a canoe, kayak or raft. Hence, the ot Current " le:;r
defensive swimmer in defensive lll
swimming mode is back ferrying. ﬁ
Also, it is why this section is titled
back ferrying. , T
Scene #7 Scene #6 Scene #5
To perform a back ferry, the The other shore Back Ferry Drifting Downstream
swimmer must do two things. First,
the swimmer points her head toward  Figure 6.7: Back Ferry — Source: Author — [file: \SWR-BackFerry.jpg]

the shore where she wants to go.

This creates an angle with the main current. Her body is no longer parallel with the current. Second, the
defensive swimmer back paddles with her arms. Back paddling at an angle against the current creates both
a horizontal and vertical force. The vertical force slows the swimmer in the current and the horizontal
component moves the swimmer toward the shore to which the head is pointing. This method of moving
laterally or across the current is a back ferry. The simple instructions to passengers is to back paddle

toward where you want to go.

Self-rescue — Rafts

Self-rescue is defined as what the boater can
do to rescue themselves. The simple but
important self-rescue technique of high siding
is easily overlooked as a self-rescue
technique. It is no different than an Eskimo
roll for a kayaker. Other self-rescue
techniques included in this section include
aggressive and passive swimming, and self-
reentry into a raft. For the sake of discussion,
self-rescue includes the rescue of other in
your raft. Rescue by others in your group is
defined as rescue by other rafts in your group.

<b>High Siding (Figure 6.8) — High Siding is
a self-rescue technique. When the raft
becomes pinned broadside on a rock, the
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High sidem) 'gh Siding

Figure 6.8: High Siding — High siding is a self-rescue technique
where everyone on the upstream side moves to the downstream side
of raft pinned on a rock. The strategy is that the upstream tube will
float and not be pinned. Source: author — [file: \HighSide.cdr]
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current attempts to catch the upstream side of
the raft and thoroughly pin the raft on the Self-reentry
rock. If passengers remain on the upstream
tube, they can potentially fall into the water
as the tube is pulled underneath the water. In
addition, their weight on the tube helps to
submerge the tube and pin the raft.

Perimeter Line

The strategy of high siding is to move
everyone to the high side which is the
downstream tube pinned against the rock.
This enables the upstream tube to break the
surface. Once it breaks the surface the current
will go under the raft rather than over the
tube. This makes the extrication of the raft
off the rock much easier.

Figure 6.9: Self-reentry — Grab onto the perimeter line with both
hands, kick hard and role into the raft. Source: author [file:

High siding is a skill that should be practiced \ReentrySelf.cdr]

as part of the guide’s training of the crew. At

minimum, it should be verbal. In practice, the

passengers can practice it. An alternative is that the guide can demonstrate it. High siding is reactive and
when the command is given, there is little time for passengers to think about what they need to do. They
need to do it. So consider a demonstration and actually practicing it as part of the guide’s pre-trip
preparations.

<b>Self-reentry (Figure 6.9) — Self-reentry is dependent, in part, on the type of raft and how it is
outfitted. If the raft is outfitted with a perimeter line, the person in the water can hoist themself up and
onto the tube. The person can kick with their feet and gain some extra momentum. Boaters paddling
Shredders or similar boats can proceed to the stern, loop one leg over one of the tubes, and hoist
themselves into the raft. A third option is to
use the flip line or webbing to create a stirrup
to aid in stepping into the raft.

Assisted Reentry

<b>Assisted Reentry (Figure 6.10) — It is not
uncommon for passengers to fall out of the
raft. Some can reenter themselves using the
perimeter line to hoist themselves over the
side of the tube. Most people will need or
appreciate assistance. First, make sure there
are no other hazards or dangers present. If
need be, wait until after the drop and then pull
the swimmer into the boat.

Next, the swimmer should face the tube. They
can assist by hoisting themselves using the
perimeter line. Normally, it is recommended

that th_e rescuer grab the swimmer under the Figure 6.10: Assisted Reentry — Holding onto the should straps of
arm pits and lift them into the boat. As a the swimmer, lean backwards and use your body weight to pull the
practical matter this is easier said than done swimmer into the raft. Source: Author — [file: \RS-

and presents some disadvantages. First, it is ReentryAssisted.cdr]
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difficult to get a good grasp underneath the armpits. Next, it requires bending over which encourages
lifting with the back. In contrast, grabbing the life jacket shoulder straps is easy, convenient and easier to
lift without using the back.

If the swimmer is lifted using the life jacket, visually, make sure that when the victim is hoisted, the life
jacket will not come off. When pulling the swimmer into the raft. The rescuer should use his/her weight to
pull the swimmer into the raft. Step backwards to prevent falling over in the raft. This will result in less
strain on the back.

<b> Flipping a Raft (Figure 6.11) — Flipping Flipping the Raft
a raft is best practiced in a safe flatwater
stretch. Be sure there is adequate depth. The
first step is for one or more rafters to climb
back on top of the overturned raft. Several
methods may be used. The rafter can use the
perimeter line to hoist him/herself over the
tube. Sometimes the rafter can climb over the
end of the raft. The rocker of an overturned
raft creates a sloping bottom. If needed a sling
can be attached to a D-ring creating a step.

Once on top the overturned raft, the rafter can
attach a flip line to one of the D-rings on the
side tube of the raft. If easier, the flip line can  Figure 6.11: Flipping a Raft — Climb onto the overturned raft.
be attached to the perimeter line. The flip line  Attach a flip line to the side tube. Lean backwards on the other tube
is ten feet of webbing worn like a belt around anq flip the raft. Climb back into the raft. Source: author — [file:

. . . \FlipRaft.cdr]
the waist. It is buckled together using one or
two carabiners. The flip line should fit snugly
around the waist to prevent snagging and entrapment.

Some rafters will have a flip line pre-attached to the side tube. It is a mini-throw bag with ten to fifteen
feet on line in it. Before climbing up onto the raft, the line is tossed over the raft. It can be used to assist in
reentering the raft.

Standing on the side tube and as pictured in Figure 6.11), the rafter leans backward against the taught flip
line. As the rafter falls backwards into the water, the weight of the rafter and the thrust of the feet inward
on the side tube flips the raft over and right side up. Depending on the size of the rafter and the raft,
flipping the raft may require more than one person. Using one of the methods of reentry, the rafter needs
to reenter the raft.

Depending on the situation, it should be noted that it may be easier to paddle the raft to shore upside
down where it can be righted.

Rescue of Others in Your Group — Wading Rescues

Rescues of others in your group include the rescues of other rafts in the group. It should be noted that
some of the rescues techniques in the self-rescue section are applicable to this section also. If another raft
on the trip uses the assisted reentry to haul in a passenger from another raft, the reentry falls into this
group.
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The ACA Rafting course
lists several suggested Solo Wading with a Paddle
rescue techniques. Most of
the items in this section were
borrowed from the
Swiftwater Rescue Manual.
Wading and entrapment
skills are always worthwhile
skills to know.
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<pb>Solo Wading with a
Paddle (Figure 6.12) — The
river bottom is rocky and
uneven. A three-legged stool
is very stable, even on an
uneven floor. The three legs

te tri lati d th Triangulating: The Moving the Paddle: The Person Moves: After
Create triangulation an € paddle and two legs form  “feather” the blade (i.e. the paddle is planted, the
stool easi |y a_dj usts to the a stable triangle. The turnitatan angle) andlet  wader moves laterally.

. force of the water plants the water move the blade
ur!evenness. Solo Wadmg the blade. to a new location.
with a paddle creates the _ S— _
same type of stable Figure 6.12: Solo Wading with a Paddle The paddle and two legs of the wader triangulate

. . . and create a stable base in the water. Source: author — [file:\SWM-WadeSolo.cdr]
triangulation using the

paddle and the two legs of the wader. Triangulating with a paddle can create the stability provided by a
three-legged stool on an uneven river bottom.

To move in the water using this technique, place the tip of the blade on the river bottom. The current will
force the blade downward which helps to keep the blade fixed to the river bottom. This makes the paddle
very stable. Using the paddle for stability, the wader can move laterally in the water. Avoid crossing the
feet since this reduces stability. When the feet are stable, reposition the paddle.

Repositioning the paddle can be done two ways. The paddle can simply be lifted out of the water and
replaced where it is wanted. This works well in shallow water, but becomes cumbersome in waist deep
water. Also, this can lead to instability since the third leg of the triangle is removed, if only briefly.

The second method is to feather the blade of the paddle and use the force of the current to move the
paddle in repositioning it (see Figure 6.12). This approach works better in deeper water and maintains
stability because it lessen the time the blade isn’t in contact with the bottom. Feathering the paddle is
turning the blade so that it is parallel with the current. This minimizes the force of the current on the
blade. Angle the blade slightly and the force of the current will move the blade in the direction that the
top of the blade is pointing. Reverse the angle of the blade and the force of the current moves the paddle
the other direction. Quickly turn the blade to the current and the force of the current repositions it on the
bottom.

<b>Simple Rope Tether (Figure 6.13) — The simple rope tether illustrates that often simple techniques
can be done quickly and efficiently to effect a rescue. For this reason, it is included in this section. This
technique illustrates a technique that can be setup quickly and with little fanfare. In the simple rope tether,
the rescuer uses a belayed line for stability. In the solo rescue with a paddle, the paddle provides the same
stability. In the two person rescue, the second person provides this stability. In this rescue, the belayer on
the shore provides this stability. A belayer is shown in Figure 6.13. However, a rock, tree, or other object
can just as easily provide the belay point for the rescuer to pendulum out to the victim using the belayed
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line for stability.

<b>Stabilization Line (Figure 6.14) — The purpose of a stabilization line is to provide support with
which the victim can raise his head above the water to breath, particularly in a heads-down foot
entrapment. It provides enough support for the victim to brace themselves against the line with their
hands and arms.

The pressure on the belayers is considerable. Also, the stabilization line can be fatiguing when the time
frame becomes extended. Hip belays are recommended. Also, consider the 120° rule where if the angle
between the victim and the two belayers is 120°, the force is equal on the victim and the two belayers. If
there is 100 Ibs of force on the victim, there is 100 Ibs of force on each belayers. Although it is not always
possible, the belayers want to minimize the angle between them and the victim to reduce the force on the
belayers. When possible, the belayers should be backed up. Holding onto the shoulder straps of the life
jacket, the backup pulls downward on the belayer to prevent them sliding off the rock.

Position both upstream and downstream safeties. When there is a stabilization line or any line across the
river, use an upstream safety. The purpose of the upstream safety is to redirect or stop anyone coming
down the river. One or more downstream safeties should be provided. The downstream safeties provide
two services. If one of the rescuers becomes a swimmer, they can rescue the rescuer. When a conscious or
unconscious victim is extricated, they will need to be rescued or they will continue to float downstream.

Simple Rope Stabilization Line
Tether s
Tree, rock,
belayer or other
anchor
Belayer with
Current

L

Rope provides a
stable pendulum
out to the victim.

‘J () Current
zZ .Eto’ \\‘ “~ “l .'/I Downstream ']'.l,']'
l ) Safety
Figure 6.13: Simple Rope Tether — The simple rope Figure 6.14: Stabilization Lines — The purpose of the stabilization
tether illustrates that sometimes keeping it simple can line is to provide sufficien@ support to the yi_ctir_n S0 _that they can
create an effective rescue. The rescuer uses the belayed breath. Source: author — [file:\ROPE-StabilizationLine.cdr]

rope for stability as she wades out to the victim. Source:
author — [file:\ROPE-SimpleRopeTether.cdr]
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Rescue of Others in Your Group —

Raft Rescues Enpinmnga Rl

. _ v
Reentering the raft can occur several different vy
ways. The raft can eddy out along the shore 4
and the passenger or swimmer can step into v
the raft. Two rafts can gunwale up together
and the passenger can step over the two tubes
to enter the other raft. Discussed in the next
sections, two additional ways to reenter
include reentering the raft alone or with the
assistance of another person.

Flip Line

/

The focus of this section is on raft oriented

rescue_s. In terms of the ReSCL_Ie Cu_r\{e' Its Figure 6.15: Unpinning a Raft — A flip line is attached to the
focus is on self-rescue (e.g. high siding and underwater tube. The upward pressure lifts the tube toward the
flipping a raft) and rescue by others in your surface where it breaks free. Source: author — [file:

group (e.g. bumping and unpinning rafts). The \RS-PinnedRaft.cdr]

section on using rafts as a rescue platform is

an example of rescue by others outside your group. The raft trip performed a foot entrapment rescue when
they came upon another group conducting the throw bag drill.

<b>Bumping (not shown) — An overturned or empty raft can be bumped to shore by another raft. Two
words of caution. First, rescue passengers first. Usually, this assumes that others are picking up swimmers
or they are self-rescuing. Second, when bumping another raft, be sure not to endanger your own raft. It is
easy to pin your raft on a rock or to be somewhere you don’t want to be when bumping.

<b>Unpinning Rafts (Figure 6.15 and
Figure 6.16) — The force of the water against
the raft can easily pin a raft against a rock,
bridge abutment, or other obstacle. As a Unpinning a Raft
general rule, when the tube underwater
surfaces, the raft will float free. When
possible, the trick is to use the force of the
water and the flotation provided by the ‘
inflated tubes to free the raft. Unpinning a
raft is as much an art as it is a science. There |«
are numerous stories where a group is
working to extricate the raft without any
luck. Another rescuer comes along, tries a
different angle on the rope or does something
slightly different, and the raft pops free.

The author came across a pinned raft
depicted in Figure 6-_17 at WOI‘|_d’S End on Figure 6.16: Unpinning a Raft — A line is attached to the tube out
the Youghiogheny River. He climbed up on  of the water. The strategy is to rotate the raft reducing the current
the exposed tube, reached down and fastened pinning the raft and allowing the inflated tube to float to the surface.

a line with a carabiner h ream _ A mechanical adva_ntage system can be used on the haul line.
er o the upstream tube Source: author — [file: \RS-PinnedRaft02.cdr]
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Caution needs to be used to avoid pinning the
rescuer. Gently leaning backwards, the rescuer
pulls on the submerged tube. It begins to rise.
When it reaches the surface, the raft popped
free. Unlike in the raft flipping, the rescuer is
not off balance and doesn’t fall into the water.
Also, consider attaching an end line to pull the
freed raft into shore.

A second strategy is to pull on the exposed
tube with a line (Figure 6.16). The strategy is
to rotate the raft so that the water flows
underneath the raft. The rotation reduces

friction between the raft and the pinning object  Figure 6.17: Unpinning a Raft on the Upper Y

and inflated tube underneath the water begins
to float upward. As a general rule, this method
will work if at least half of the raft is exposed

or if the current is moderate. When possible attach the main line to more than one D-ring on the tube.

Consider using a self-equalizing anchor formed using an inline Figure-8 follow through. It may be
important to distribute the load to more than one D-ring. The “arm strong” method or mechanical

advantage can be used to pull on the haul line. Note
in the rescue on the Upper Yough in the Figure 6.17
that the line was attached to the out—of-water tube
and the raft was rotated until it popped free.

<b> Mechanical Advantage — For a complete
discussion of mechanical advantage systems, consult
Chapter 6 in the Swiftwater Rescue Manual
(Kauffman, 2017). Topics discussed include range of
the system, concept of throw, internal versus external
systems, and types of systems. If mechanical
advantage is used, consider the 5:1 pulley system
(Figure 6.18).

In terms of the previous discussion on extricating a
pinned raft, if there are enough people present
consider using the “arm strong” method. This is
where everyone pulls on the line. If mechanical
advantage is going to be used, consider starting with
the 5:1 system (Figure 6.18). It can work as either an
internal or external system. Also, it has good throw
where the system doesn’t need to be constantly
readjusted. Also, if more mechanical advantage is
needed, it can easily and quickly be converted to
double Z-rig system with a 9:1 mechanical
advantage.

As a practical matter, the use of a 3:1 Z-rig is of little
use. It is the commonly taught system and along with
the 2:1 system forms one of the three base systems
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Figure 6.18: 5:1 Pulley System — The 5:1 Pulley System
provides good mechanical advantage. It has good throw,
and it can quickly be converted to a 9:1 double Z-rig
system. Source: author — [file:\RS-51PulleySystem.cdr]
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ough — A line was
tied to the out-of-water tube and the raft was rotated until it popped
free. Source: author — [file: \5-7-05 sat may 062.jpg]




from which other systems are created. Angle of pull and friction can easily reduce its effective mechanical
advantage to a 2:1 system. If there are a lot of people present, the arm strong method will work equally
well without having to do all the setup. If mechanical advantage is needed, it only makes sense to
maximize mechanical advantage. The 5:1 system provides the mechanical advantage needed. It requires
two additional pulleys and two carabiners in the pulley bag over the traditional Z-rig.

<b> Rafts as a Rescue Platform (Figure 6.19) — Rafts can serve as a rescue platform. The first example
is from the Dzialo incident on the Deerfield River in Massachusetts (Kauffman and Gullian, 2006). Crab
Apple Rafting came upon the heads-down foot entrapment and proceeded to assist in the rescue. After
trying swimming and wading rescues, they stretched a line across the river using two throw bags. They
lowered a raft extricated Adam Dzialo from the foot entrapment and placed him on a backboard in the
raft.

It is important to transition from the type of
craft used and the affect of weigh on the
effect of the type of craft. Jokingly stated,
backpackers count ounces, canoeists and
kayakers count pounds, and rafters count
tons. The point is that larger rafts can carry
rescue equipment that canoeists and kayakers
would provide as prohibitively. Carrying
pulleys and lines is not usually an issue of
the carrying capacity of rafts.

st~ S
\f\jRapids <

Slackwater

Potpourri

The following items are a potpourri of safety
items listed in the ACA course syllabus.

Some of these items tend to be more
ancillary to raft safety. They are included to Figure 6.19: Using a Raft as a Rescue Platform — Rafts can be used

. . as a rescue platform. In the Dzialo incident on the Deerfield River, a
help this document be complete in terms of raft was lower to help extricate the victim. Source: author — [file:
the ACA syllabus. \RS-Deerfield.cdr]

RETHROG - RETHROG is an acronym

standing for REach, THrow, ROw, and Go. It originates with the lifeguard community. The problem was
that training tended to emphasize swimming rescues. In mock rescues the lifeguards tended to jump in the
water and enact a swimming rescue rather than reaching out to the victim or throwing a rope to them.

Other than swimming, the other rescues are used by rafters although not necessarily in the order
prescribed. The translation of RETHROG into the boating community is as follows. Assume a rafter is in
whitewater with a victim in the water. If the victim is close enough to the raft, extend a paddle to them. If
they are beyond the range of reach with a paddle, use a throw rope to reach them. If the raft is an oar rig,
row to the victim. Otherwise, paddle to the victim. It is unlikely that the guide will enact a swimming
rescue.

Rescue Priorities — The normal rule is to rescue people first and then rescue boats and equipment next.
As a general rule this is always true. Often, the victim is self-rescuing or there are other boaters assisting
in the rescue of the victim. In this case, it may be appropriate to rescue the boat and equipment which will
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flush downstream if no one pursues them. If there is any question, rescue the people first. Equipment can
always be replaced.

Towing a Swimmer/Boat — In general, this author has never had to tow a swimmer behind the raft.
Having noted this, there are two instances that conceptually are applicable. In the first, a swimmer grabs
hold of the perimeter line of the raft and drifts with the raft through the rapids. It is normal protocol for
the victim to move toward the stern (i.e. rear) of the raft and of course keep their feet up toward the
surface. Second, | do have a nine foot NRS strap around the rear tub of my Shredder. By design, the five
to six foot tail is purposely trailed behind the raft. As an R1 paddler, if I am a swimmer, I use the tail to
tow my boat to shore.

Summary

The chapter covers basic rescue techniques for rafters. There are the fundamentals such as search
techniques and throw bags. The chapter covers swimming and wading techniques including defensive and
aggressive swimming and the back ferry. Then it moves into self-rescue techniques including reentry into
the raft. From there it moves into raft rescue techniques including bumping, flipping overturned rafts,
unpinning rafts, and using rafts as a platform for rescue.
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