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How to UseThis Pamphlet 
The secretto successf üiiy earning a merit 

badge is tor you to use both the pamphlet and  
the suggestions of your counselor. 

Your counselor can be as importantto you as a 
- -w 	 .- 

• 	k 	
coach isto an athlete. Use all ofthe resources / 

your counselor can make available to you. This  
may be the best chance you will have to learn 
aboutthis particular sbect. Make it count. - 	- 

If you or your counselor feels that any information 
r 	in this pamphlet is incorrect, please let us know. 

Please state your source ofinformation. 

Merit badge pamphlets are reprinted annually 
and requirements updated regularly.Your 

suggestions for improvement are welcome. 	' 

( 	
Who Pays forThis Pamphlet? 
This merit badge pamphlet is one in a series 

of more than 100 covering all kinds of hobby and 

	

lt 	 for 	buy 

	

career subjects. 	is made available 	you to • 

as a service ofthe national and local councils, Boy 
Scouts of America. The costs of the development, 
wrffing, and editing ofthe merit badge pamphlets are 

paid for bythe Boy Scouts ofAmerica in orderto bring 
you the best book at a reasonable price. 

Send comments along with a brief statement about yourself to 
Pilots and Program Development, S272 

. 	Boy ScoutsofAmerica.l325 West Walnut Hill Lane 	Irving, TX75038 
lt you prefer, you may send your comments to meritbadge@Scouting.org . 
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Note to the Counselor 
MeF: badge ccu:ic'rs are  

he 	 :ig hat eam Scauz ei: 

ge able to iens:are 	 no, 	j: 

:siste: vih 	uire 	I:  

re :zM ap c.:e BA sareu, pc'ie, ciLng Sc 

Svi:: Deeiense ari 	Aaa:, are r:g 
ad revev. 

Counstors ior :e Whiwicawer :er aige must he :egs:eei 

embers oi tie By: Sxurs ofkrnerca, 	e cer: ::ang 
in faul eGem. a in je 	 ...:.hvt.: OC::rua:ue- 
:ue::: 	 Ceunzis wr aua:s 

suche War commhee u :i:iae 	:he a:a::eme 

rrirree fcr 	of 

L 	ers shu 	ave 	 a :us ::vee 

skI1s to Y)utfl. ar e\re:.J 	anda'sg. 
das awedm1A WA  he a:;i::es aTve F: :e Vb:ewa:er 

mer: badge. app:cpae :rede::ras :uude A mencan Cae 

‚r nigher rve:  

suc:: .e::ulaLiOfl. The cu a:eer: 	u:::ee 
ma ap::ve 	sers v:h s:ui!3: eXper:eZe :d 

k:'.v1edze. s; 	afer., ar.d  



Requirements 
1. Do the foIIo.;g: 

a. Revie:..:± vour co.::elor 	;i 	 :..;•ards 
rnav c c.:rter while nrtici::: 	. vh 	.:cr act; 
ties :: :;:at you s1d dc 	.1:cipate, heip prevent, 

and respond to thes 	 branches 
es in ivater along t 1 .0 	i. a. .. 	 ::T.:.g across 

the £:cam, rocks, hvdra:::.s over le 	:.'head 
iarns, strong wind, bw temperature of either the vater 
or air, and thunder and lightning sta: ....  

b. Re\v vith 

	

	c•unse'. 	prev:  

fc::'.. II-
nesses that couid occur whiie  
activ:::, including c: 	-.::: :::.: 	 - 

he•?d. :-ck. and hac.. :H.::. 	'.:c::-:...:ed ii::cs; 
cuts: .ains and 

strains: shoulder disbocation: and submersion inluries. 

c. Ds:.•s with vour cc:::e1or the S\ Safetv Afloat policv 
Ar.arican \Vcwatc ....... --, - ei 

	

- d 	includ- 
1::: 	:)f heirne:s - nd Ii::' 

Do the foIio'.''g: 

a. Pemi~ -sI i dieundesta !c, of thefcflc'.ving river 
bv drav: :c 	:: show thc .aw of \vater: 

	

i V, riffle, ed. 	v::: an eddv 
l::.....•‚:ac. 	:: 	:.'ws, .: 	 rent at different 

........ 	. 	 .:. ..::‚ and h:.au1ic. 

b. Descrihe how 	form, inciuding standing waves and 
w:e trains. 

c. Explain how to tut or edge the boat •.v::iout leaning 
: bodv 

cn entering ann exiting an ed:.. 

(2) 	:n ferrving in do :: :a: anti up:::. 	Jirections. 

d. Expiaiii 	- c:. .:hv, a::' iiow ‚ou shoulu sc...... . 

while as1.:: :cJ wlc an the river and whc:. 
should portage your boat. 
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3. Before doing rcquirements 4 through 11 earn the Canoeing 
merit bidge if von will he using a ctnoe [0 earn this merit 
badge. If von will l 	sing a kaak. 1: ; :'layaking mord 
badge. 'Phon do id.. touowing: 

3. If von will bo using 3 canoe to earn this mord haogs deno 
onstrare strodes and maneuvers front the Canoeintz merit 
hadg: a de saiisiacuon of vour mord hadge .. 	.lcIor. 

OR 

h. If von will h: . 1:::;: a havak to e: :' this nierit hadge. dem-
onstrate strokes ancl maneuvers from the itvaking mord 
l3dge to the satisfaction 01 Ivur merk hadge counselor. 

4. t)o ONE of de Tollowing 

a. Ii vou aro completing these requ: nennen -s : tode 
ci000tst. pertorrn the fo1loving 	. 

I)emonstrate th  
r'ross forwa.  

tod sculling drav. 

.:istrate tlle following stroh-: .n th: :c - n: :'::: n 
p'. sculittig draw, 	forwa:; vid 

ster. 

1::: 	itrate a 1::::: hrace. 1. 	hrace. an... 
ripft.: ........... 

OR 

h. 	.nu ‚ire compleung these requirement -: - 3 se 
perform the toliowing on cairn wate:: 

Demsnstrate 

 

de folft'ftnn urokes: cross rivard. 
00w 	0v. cross-ho.: . :. 	.stern draw. :1. str.... 

tod fort 	::::.rn prc. 

.1 	nonstrat: 	.. :.: brace. 1 - hraco, ‚tod 

OR 

c. lf von an notnpleting these requirements as a solo kav-
ader. pc: iii de following on caim vater: 

Deinorisuate the :.lowing strokes: how draw. v.. :  
der, 	. 	. 	:. llin:. .... 

Den:.: .. ......i:e a 1:. :: ::::: :nd low::.e. 
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5. Do the following: 

a. Explain the International Scale of River Difficulty anti apply 
the scale to the stretch of river approved by your counselor. 

b. ldentify the specific characteristics of the river that 
art' factors in yQIÄr ciassification according to the 
ltcrnatinnal Scait. 

c. Discuss how the level of flow changes a river frorn one 
dass to another and what effects different flow rates have 
on the features of a river and its hazards. 

Explain the importance of communication during evers 
whiicva1t.r outing. Dc111si:a1' C\v]etige anti altiuitv to use 
the ollw, 	Amercan '.Vh 1c\\ aLur  Uni'. cisw 1(1 ve Sn.nals, 
both visual anti auOn.n Sinn," "Are vou OK?,"" i elia/ 
ernt'ign.v." "Run river right," "Run river left," anti "All 
cledr---cone ahead. 

7. Ob ONE of the following: 

a. If c rnpiciing th 	ihn 11 bad-e in a canon. desc.ihe the 

	

.Ln.S of 	used on mm 	n. an.n anti ho 
n den1 	1nna1s, an(] nrno.e. 

OR 

b. If completing this merit hadge in a kayak, dcscribe the 

	

\anous '.:'cs Ci 	 ks used on nioving 'vater anti 
expiain 10'« tiIC di1er in design, matel iais, anti purpose. 

S. nL'\ie\' 	 pcponaI anti gnin 
innt ntn L':'sa In 	JIc \ iRcwaer outing anti iow and 
vhv it 	sed. 

9. Denonstrate vour abilitv to reati a Class II section of river 
appo'cd 1 1 „. 	tounselor. i 'nscribe thn lOSt (nsftable taths 
orlines n 1 	nlyriiallve rouia 	tions. 
Point 011 ',. 	‚..SCiiL .-in; nater 	In nior ativan- 
i:ue, al 	t''i'iai 	i0\V 10 ',aSl ‚‚‚iL the 

10.Wearing proper life jacket anti belog 51 	dateI'.' rlresseti 
for the \vnalhnl anti \vater UCiltOliS. nnr:; 1 ihn 	in'«- 
ing skills in nioving water in a prof 	:n!i. 	cd whitewa-• 
ter .'raft of ocur choice 	'' 1 ,'l' ca . ' n. 501 	.:noe, o solo 

kavak. If a 15 Ion canon 	o.ni. ihn .\:U most h' Lionion- 
strateti fron hoth the bow anti stern positions. 

WHITEWATER 



a. Launch and land. 

b. Paddle tbrward in a straiglit line at least 10 boat lengths. 

c. Backpaddlc in a siraight line at least five boat lengths. 

d. Fern' upstream frorn both sides of the river. 

e. Fern' downstreain frorn both sides of the river. 

f. Eddv turn front both sides of an edd'. 

g. Peel out frorn both sides of an eddy. 

II. Explain and dernonstrate the folloving to your counselor: 

a. Self-rescue and procedures when capsized in moving 
vater, incluiin; a wet exit if necessan: 

b. Proper use of a throw rope 10 rescue a swininier 
in whitewater 

c. Proncr:cchnique für receiving a throw rope as 
3 sv, 1Ui3 

d. Portaging—where portaging would he appropriate, and 
whee ar how 10 do it 

e. The whitewater buddv system using at least three per-
sons and three craft 

12. ParUce)ate in one or more vhitewater trips using either a 
canoe or kavah 	Class 1 and/or Class 11 river. The tvi:'s) 
must have as a •.«umum a total of at least three hours eI 

pa(iii]]ng. For each trip: 

a. Flelp to prepare a written plan, specifying the route (put-
ins and take-outs), scheduic, equipment, safety precau-
tions, and enlergency procedures. 

b. Deterrnine local rules and obtain permission from !and-
owners and land mlnagers in advance. 

c. Explain what steps havc bcen taken 10 comply with 
BSI\ Safete Afloat and the American Whitewater 
safely guicielines. 

d. Show heu: to nrotect persona! "c1  group equiprnent 
fron witec acil how to eid u; 	cuc du con:aiters in 
boats to be used in the trip. 

e. Execute the plans willi other paddlers. Prepare a short 
report of each trip descrihing how well the plans worked. 
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Co nte nts 

Otc 	nn ; 
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Safe Fun 
dem.id r .eCt—reTjCE fc'r the rivers 

v.r abs. .nd vur 	ipancn 	aeu. C.anoeng 

SMI 	whewater a matter ei deveioping 

ard practidng 	.. kIs  

Have great 111C :d 	hard. hut pav afe. 

BSA Safetv Afloat  f~U 
tVh 	 aauat reru dee. 

	

. 	 . 	 ..... ........ 

tIoat 
--n ~ e 

and 
.. 1oa eudned 	. -. These 

zudedr 	.: . eurted urom 	eannr and 
aunutv aneat 

1. OUAUFEtY SUPERVISION 

:ua 	ner. 	.: .3ture aie 

- 	 .. CL 	 .rjS ariJ 

uewedinanda!etet 
L................ :aneddi 	comneto 

5-2  C 71 C cr.itt tu: the 
............................................. 

:rahhng 	the ue.:•..:-.- ru 	d 

:.avsereahusuper s.- ru-n 	:assh:f.bvu:her 

adu., camp 	aii u-en -:nneL er 	u:hsheue :uur t.udes vhe have 
fl 	 -. ne-na! leade !hu 	urrnhi 	rar!e 	ei 

ne taued kit. staff nenhen 	ne:  
in iir 	a!d ineiudinu CPR. 	v 

The compete text 

ofSafet Zat 

nay be 1: 1 `IC h• 

tte Guide tu Safe 

Scoutine on the 

BS 

w.scoeting.org. 
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4. LIFE JACKETS 

5. BUDDY SYSTEM 
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accounted for at regular intervals during the activity and 
checked off the water by the qualifiecl supervisor at the conclu-
sion of the activity. Buddies either ride in the same boat or stay 
near each other in single-person craft. 

6. SKtLL PROFICENCY 
Everyone in an activity afloat rnust have sufficient knowledge 
and skill to participate safely. Passengers should know how 
their movement affects boat stability and have a basic under-
standing of self-rescue. Boat operators most meet government 
requirements, be ahle to maintain control of their craft, know 
how changes in the environment influence that control, anti 
undertake activities only that are within their personal anti 
group capabilities. 

• Content of training exercises should be appropriate for the 
age, size, anti experience of the participants, and should 
cover basic skills on caim water of limited extent before 
proceeding to advanced skills involving current, waves, high 
winds or extended distance. At a minimum, instructors for 
canoes and kayaks should be ahle to demonsirate the han-
dung and rescue skills required for BSA Aquatics Supervision: 
Paddle Craft Safety. All instructors must have at least one 
assistant who can recognize and respond appropriately ii the 
instructor's safety is compromised. 

• Self-guided unit trips on Ciass III whitewater may only be 
done after all participants have received American Canoe 
Association or equivalent training for the dass of water anti 
type of craft involved. Unit trips on whitewater sections of 
rivers rateti Ciass IV are only allowed in rafts with a profes-
sionally trained guide in each raft. Trips above Class IV are 
not allowed. 

Proper planning is necessaiy to ensure a safe, enjoyable 
exercise afloat. All plans should include a scheduled itinerary, 
notification of appropriate parties, communication arrange-
ments, contingencies in case of foul weather or equipment 
failure, anti emergency response options. 

Preparation. Any boating activity requires access In the proper 
equipment and transportation of gear anti participants In the 
site. Determine what state anti local regulations are applicable. 

WHITEWATER 	11 



Get permission to use or crms pri, le property, ft:ermine 
whether personal resources will be used or whether outfitters 
will supply equipment, food, and shutele services. Lists of group 
and personal equipment and supplies rnust be compiled and 
checked. Even short trips require selecting a route, checking 
water levels, and determining alternative pull-out locations. 
Changes in water level, especially on moving vater, Inay pose 
significant, variable safetv concerns. Obtain current charts and 
information about the waterway and consult those who have 
traveled the route recently. 

Float Plan. Complete the preparation hy writing a detailed itin-
erary, or float plan, noting put-in and pull-out locations and 
vaypoints, along with the approximate time the group should 

arrive at each. Travel time should be estimated generously. 

Notification. File the float plan with parents, the local council 
office if traveling on running water, and local authorities if 
appropriate. Assign a member of the unit committee 10 alert 
authorities if prearranged check-ins are overdue. Make sure 
everyone is promptly notified when the trip is concluded. 

Weather. Check the weather forecast just before setting out, 
and keep an alert weather eye. Anticipate changes and bring all 
craft ashore when rough weather threatens. Wait at least 38 
minutes before resuming activities alter the last incidence of 
thunder or lightning. 

Contingencies. Planning must identify possible ernergencies 
and other circumstances that could force a change of plans. 
Develop alternative plans tor eacli situation. ldentify local emer-
gency resources such as EMS systems, sheriff's departrnents, or 
ranger stations. Check your primary communication system, 
and identify backups, such as the nearest residence to a camp-
site. Cdl phones and radios may lose coverage, run out of 
power, or suffer water damage. 

siI1ttIti 

All craft must he suitable tor the activity, be seaworthy, and float 
lt capsized. All craft and equipment most meet regulatory stan-
dards, be properly sized, and be in good repair. Spares, repair 
materials, and emergency gear must he carried as appropriate. 
Lift,  jackets and paddles must he s'd to the participants. 
Properly designed and fitted helmcs must be worn when pad-
dling on rivers with rapids rated (Lus II or higher. Emergency 
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1. BE A COMPETEE'JT SWIMMER 

2. WEAR A LIFE JACKET 

WATER 	13 



3. WER A SOLID CORRECTLY FITED HELMET 

.r 
'r rer c 
	img tlgh 	.... 

ir 

4. DO NOT BOAT OUT OF CONTROL. 

	

1:: 	e 	et:; 	...... : 	. . 

5. BE AWARE OF RIVER HAZARDS. 

	

. 	 . 	 ...: 

•. 	
. 	 ..... .. ...-.-. 	 -.-‚ 	 - 

3 

6. AVOID BROACH ING. 

dewcvz 3 . ... 

.V:' 
 

.:.. 	 ••. 	 •.:s 

7 AVO!D BOAG ALONE. 

	

:.:: 	. ........ 

8. KNOWTHE LIMITS OFYOUR BOPT!C AB!1!TV. 

-T 	 :: 	 . 	..........: 	.-.: 	:: 

a: 

For more information about whitewater safety and to view the complete 

American Whitewater Safety Code, visit (with your parent's permission) 

www.americanwhitewater.org. 
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9. BE IN GOOD PHYSICAL AND MENTAL C0NDm0N. 
Ph sia ai aen:i s.s 5iU! be c ssent wih 
cutes exDec:e. iake a 	stmems fer !ss .f sIzills dci:- .- 
heshh. cr 

10. BE PRATICED IN SELF.RESCUE. 
Le ............ : practce seifreszue :::....:.:es such as reco.:::g 
iroma capsze 

11. BETRANED IN RESCUE SKILLS. 
Be 	to 	i 	 :. .:.: .......z ben ab!e ui 

L Iothia. 

12. BE SUITABIV EQUIPPED AND PREPARED 
FOR EMERGENCIES. 

• Vear sh'es .: ;vi protec: yur iee:. 

• Carrv a ±rov rpe, knfe, vvhe. aai waerr. 	rnaches. 

• TevourgIass 	::. 

• .........gducae:±.:::runsandauE: 	on 
te 	vers. 

I:ao: wear bukv co:h::.: hat cculd gei wa:er .d 
hnde: 	a5iv:o swn. 

13. BE RESPONSIBLE FORVOUR OWN SAFETY 

• Make ih: ::::fd an res: .:..nNe dec:s:ons al: :... . 

• 	.: : :: 3prate Xu:pmeflt. 

• E. 	:::dsrstandse...rbes:k:I.•:::::::;.:e 
veu 	to run orpc::e. 

• Evacate vour cwn aui vour groups safetv on an ongo 
ng hass Speaiwuh anvone whose acrons on the vater 

a pan : :our 
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U.S. Coast Guard-Approved Life Jackets 
The following are brief descriptions of the five US, Coast Guard-

approved tifejackets. For recreational whitewater activities,Type 111 ute 

jackets generally are worn. 

TheType 1 life jacket is an offshore Ute jacket that provides enough 

flotalion in the chest, shoiddrs, and upper hack areas to turn niest 

unconscious victims faceup in rough, open water. Type 1 Ute jackets are 

not designed for recreational paddling hut they are suitable tor passen-

gers on cruising vessels on large bodies of water. 

TheType II ute jacket is a near-shore buovant vest that places all the flo-

tation in the front and araund the neck. Shaped like a horse collar and less 

bulky thanType 1 ute jackets,Type II life jackets may heip keep an uncon-

scious victim faceup in calm, 

inland waters. lt will not pro- 
vent an unconscious person 
from floating fäcedown.Type II 
life jackets are OK for short 
periods of recreational boating 
but are too uncomfortahe to 	 . 

use for paddling trips. 
Type III life jackets most 	 - 

often are used tor water 	 -i --.- 
sports such as waterskiing, 	 LuLjk 
fishing, kayaking, and canoe- 
ing.TheType III ute jacket is designed to keep a conscious person floalang 

in a vertical position. lt will not prevent an unconscious prson frorn 

floating tacedown. Generally,Type III life jackets have a ziPper or huckle 

ciosure, and they may include adjustable side straps. They mc comfort-

able and have a similar buoyancy asType II life jackets. 

TheType IV device (a circular ring, ring buoy, er seat cushion with 

straps used forthrowing) is designed tobe tossed to a person in the watet - . 
AType IV device should never be used h place of a wearahle life jacket. 

TheType V life jacket is tor special use only. A Ute jacket designed tor 

commercial whitewater rafting with extra flotation and a buoyant collar is 

one example of aType V life jacket. OtherType V Ute jackets such as a res-

cue vest with a quick-release harness built into it, should be usecl only by 

someone who has had special training. 

WWTEWATER 	17 



Helmets 
A helinet is ess 	d für vhitewater cann üg an 1 3vaking. 
A heimet will licip plotect your head frotn hIov„„ I1cm rocks, 
pacldles, or other boats or boaters. 	hehnets come in a 
variety of shapes and sizes. The helmet should protect your tore-
head, temple, and hack of your head. lt shouid sit no higher than 
the width of two fingers above your eyebrows to protect tlte fore-
head and should cover the ears to protect the temple area. 

\Vhc'n sized ‚ind fiited properiv, the heirnet should be snug 
without any areas vhcre lt feels 100SC hut should not he so tight 
that lt feels uncomfortable. Helmets usually con i 	iihd ifferent 
size foam inserts that allow the uildler to customhe the fit. The 
chin strap should be adiusted so ihat the strap cannot be pushed 
up and over the chin but tther stays under the jaw. There 
should not be a gap of more than the wiclth of two fingers 
hetween the strap and the iaw. 

To check the fit, shake your head from side to side and up 
and down. The helmet should remain in place without any slip-
page. Then with your fingers, push the fruni of thc lielmet up 
and back. If fitted correctly, the head and helmet will niove 
together as one. 

Helmets should always be vorn while paddling on rivers 
that are Class II anti above. This is especialiy important when 
paddling a kavak 'ith a spray skirt or a caitoe with thigh straps. 
While scouting or standing on shore, helmets should remain on 
if you are within 10 feet of the water's edge. 

Throw Ropes 
Your life jacket and helinet will help keep you safe sltould you 
flip, but an accurately thrown rcscue rope can quickiv pull 
\'UU to salek. F'hiow ropes are soft lcahng linos apptoximately 
60 to 70 feet in length and '/ inch or 14 inch in diameter. They 
often are ma.le of polyprop'lcne, a relahvelv inexpensive syn-
thetic fiber that is strong enough to haul in swiinmers. 
Pol'ethylene-based rupe also works very well für this purpose, 
although lt is somewhat more costly. 

Throw ropes come in a nylon hag with, tvpically, a disk 
of closed-ceit foam in the bi-'s ond. Ut'cause the ropes tloat, a 
swinirner can easily grab them. Avoid using nylon ropes because 
they sink and cvuld become a potential entrapmcllt hazard for 
o0er packilers. (See "Rescue Tecimiqu(2s” tot a diseussion of 
how to use a tluow rope to rescue swimmers.) 

Throw-Rope Care. 

If a throw rope 

gets wet, hang 

it between two 

points until lt is 

dry. Repackthe 

rope in its hag. 

Store lt away from 

heat and bright 

sunlight. At least 

once a season, 

inspect your 

throw rope inch 

by inch. Check 

that lt is uncut, 

supple, and clean 

A friend's ute may 

depencl upon 

lt someday. 
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First Aid 
Although there is niuch you cari do to avoicl accidents and ifljU Ifeitherthe 
ries vhile out on the river, you should always be proper!v pre- 
pared to deal whh 	h m should they occur. On every river trip, air or water 

carry an easily accessible waterproof tirst-aid kit. The temperature is 
longer 'our trip and the tarther you are from civilization, the 
inore e.stensive your kii should be. Always take a i.'crsonal first- below 70 degrees, 

aid kit to cover your own needs. On group outings, a patrol paddiers should 
first-aid kit should be sufficient. Consult the First Aid rnerit 
badge pamphlet or the Hv!d!;uok tor kit contents. have thermal  

Because whitewater paddiing is a physical activity that takes protection. 
place in the outdoors, participants are at risk tor a range of inju- 
ries. Folloving the ninc points of Sifety Afloat will eliminate 1ny 
serious nsks in whitewate: activities, hut some nulor iijuries 
still might occur. Take appropriate precautions to be prepared tor 
such occurrences. 

CoId Water—Related lilnesses 
There are two primarv dangers from falling into colcl .vater. 
Dependine an the vater emperature, ‚i paddlcr cm experience 
coll'LuL'r siu)ck. '[bis cn hapuen in catcr as ',varrn as 70 
degrees. The second danger is ltypothermia. This is a gradual 
lowcnng of the body's core temperature over minutes to hours 
in water cooler than 80 degrees. 

Co/d-u'uer shock occurs when a paddlcr falls into very cold 
vater, especially below 60 degrees. The colder the water, the 
more rapid the onset and the marc severe the effects. The bodv's 
response tu culd wa er i ,; i vol u n cry a san ot be controlleLl by 
the victim. 

The first esponse is a loss of breath ci Tii rol. lnitiallv the 
paddter will reflcxivclv take a deep, ga'O p; bica',h, whiCh is 
dangerous if the paddler L derwate. sang a life iacket 
could save the paddler's life in lOs case. Next the paddler will 
start taking many quick, shori breaths—as many as ihree to 

Dehydration can occur at any temperature if a person is sweating 

profusely andlor not drinking enough liquids. Avoid dehydration 

by drinking plenty of fluids and eating enough throughout the day.  

On a hot day, if someone in your group becomes wery or con-

fused, or develops a headache or body aches, have the person rest 

in the shade and sip water until the symptoms subside. 
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tour tirnes the normal rate—as if panling for air. This can make 
the person Iight-headed and dizzy and feeling as if he or she is 

Earning the First suffocatitig. lt will also prevent the victim from holding his or 

Aid merit badge her breath, which makes normal swimming impossible. These 
effects on breathing can last for minutes, making sell-rescue 

provides an verv difficult. 

excellent start The paddler's heart rate and blood pressure will go up 
quickiv, increasing the risk of stroke and hea 	ttack. Cold-wuer 

i n preparing shock is also extremely paittfui with severe p00 an(l cramping of 

for medical the hands. arms, legs, and feet. However, wilniv imnutes, the 
pain will be replaced by numbness. The brain is also affected, 

emergencies 
anti the paddler may expenence fear or panic anti be unable to 

on land or on think ciearlv or foliow simple itistructions. 

the waten 
In very cold watet, the body will quickly reduce blood flow 

10 the muscles of the arms and legs. Without blood, there is a 
rapid loss of niuscle strength anti nerve control. This incapacita- 
tion can hanpen very quickly, even in less than a minute. Once 
paddlers lose the use of their hands, arms, and legs, their ability 
to self-rescue or co(ipnrate willi rccuers is lost. 

Durittg the firs 	nute of u Id-water shock, the paddler 
should focus on 	liyin 	H )at and breathing as normal as possi- 
ble. In extremelv coJ wa[er, the paddler will have very Ptile tinie 

10 perforrn self-rcscoe L)ctore rnuscle paralysis sets in, making it 
impossible 10 swim or reenter «1 boat. 

The only treatment tor cold-water shock is 10 rapidly remove 
the paddler from the w,iter. The victim has at most 10 minutes 
before all of tue effects of cold-water shock take effect. Once 
removed from the water, the victim will need to he treated for 
hyputhermia. Take gicat care when paddliitg in ver 	cold vaters. 
The liest prevention toi colcl-vater shock and reialed injuries is 
10 dress appropriately tor the weather and stay dry. Use of a vet- 
suit or dry suit can he lifesaving. 

Hypotherrnia occiirs when the body's core ternperature falls 
helow the normal range. Expusure 10 cold, or even cool, water 
can lower the core temperature dangerously. Early signs of heat 
loss incluie bluish lips and shivoiiiig, followed by a lnss of judg- 
inent anti the inability to do simple tasks. Further chilling can 
lead to unconsciousness and, evintuallv, death. 

Treatment for hypotherrnia involves carefully 	the 
Person front the vater, removing wet clothing, aoJ diving hirn or 
her. Warm the person by puiting warm, dry clothes nn hirn or 

her and wrapping in blankets. Pay special attention 10 covering 
the head, as most heat loss occurs frorn the head. Warm the per- 
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sons trunk first, not the hands and feet as this can cause shock. 
if using hot-water bottles or chemical hot packs, wrap them in 
cloth; don't apply them directly to the skin. Place the heating 
sources on the chest, neck, and groln. Avoid rough handhug or 
jerking of the person, especiallv if the person is ietitargic or 
unconscious. This may cause the heart to develop life-threatening 
irreguiarrhvthms. Tf conscious, give the person a warm drink. 
Avotd cItfeine and alcohol. Ottce the body temperature begins to 
rise, keep the person dry and wrapped in a warm bianket. Cover 
the person's head and neck as weil. Avoid rapid rewarming as ii, 
too, can induce fatal heart rhythms. 

Heat-Related Ulnesses 
High temperatures can pose as much of a safety threat 	10W 

temperatures. iIeat-related ilinesses tange from having fiuhke 
Symptoms to life-threatening hyperthermia. Heat-reiated iliness-
es result when the body cannot keep itseif cool enough. One 
way the body can cool itseif hv losing heat to either the air or 
vater around it. As the alt 	\voer temerature ontside the 

body approaches the body's normal temperature of 98 degrees 
Fahrenheit, the harder it is for the body 10 lose heat. When the 
surrounding temperitures are above normal body temperature, 
the body will Uegh i absorb heat. An important wav that the 
body loses heat is through sweating. As the vater in sweat 
evaporates frorn the skin, the process uses energv and lowers 
bodv tetnperalure. However, if a person is dehvdratedanl can-
not sweat or the air is already saturated with water so there is 
r room in the air for more vater, the risks of heat-related uI-
isses go up dramaticallv. 

If someone feels dizzv, fairit, nauseated, or weak; devetops a 
headache or muscle cramps; or looks pale and is sweating heavi-
ly, treat for heat exhaustion. Have the person rest in a cool, 
shady spot. Loosen or remove ciothing to promote heat loss. Wet 
the skin with a damp cloth and then fan to promote cooling 
thrnugh evaporation. Hive the victim sip vater containillg 3 

pinch of table salt sip water whiie eating a salty snack; or sip a 
diiuted sports (hink. Gently massage and stretch craniped mus-
des. lf the - nndition worsens, get medical help. Recovery should 
be rapid bul inay take up to 24 hours. 

Heatsr;oke can be caused by dehydration (vater loss), over-
exercising, or both when there is a high heat index. The victim 
may be wet ar dry but always will be flushed and hot. The pulse 
will i:e extremely rapid, and the person may be disorientt'd or 

A body tempera-

ture at or greater 

than 106 degrees 

Fahrenheit is a 

life-threatening 

medical condi-

tion and requires 

immediate medi-

cal treatment by 

healthcare 

professionals. 
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unconscious. Cool the v!ct!rn iiii!nediiteIv through irnrnersion 
cakl pacIs in uh','gFoin arei aiid 	mo;ts. lncreue the 

body's fluid level b\ 	VI a conscious victim sip \vater. Seck 
enierizencv heip irno cwaRy. 

, ZY uburn is an liarnlnation of the skin caused by too 
rnuch exposure to the sun. When sunlight reflects off the vater 
surf:erceise the chance of bting burned, so it is espe-
ciaiiyu....1 tant für paddlers to cover up, use a 	iterpi uuf sun- 
screen tvth a still protection factor SP[) of 3t !i'1st 15 every 
iwo hours, and lirnit exposure tirne. 

Shoulder Dislocations 
Shoulder dislocaiions are one of the rnost seriOuS injuries asso- 
ciaicd vi 	\V1tte'.Vater aiu itics. A shunldcr bet ornes dislocai.iJ 
vhco he p 	it Ute Cliii 1 tin' norter aufl hnnt' sip aut of Ute 

SOCke 	 'Widder. T' 	IPPcil cci 	padJier 
atternp 	mancuver such 	tigh br 	10 	ilees reach- 
inr lIVe! ii. 	' pain leveraUc '.vth the 	ile. :'t 	rukc ar 
r.:!neuvl'r 1 hieb dcn s foi1' extcetdcti and ion otated 
rearward so the elbow is behind the shoulder puts die shoulder 
joint in a vulnerable position. You can ruduec i 'ikebhood 
of such an iniurv  bv rnaking sure vou 	i s11 ;: bend in 
your eliinvs all,',hv k opiitg vour grip or upper hand no higher 
titan your forehead. 

If tornennc in vor party shottld suffer a shou!der disloca-
tion, put a 5iI tOtthu Mit and mrnohli/.l' the coca ahove an 
helow die joint as for a collarbone fracture. Before applying the 
sung, pface a pad 1 11je anti Onil l!l!. Do liii otte the 
joint 01 topt to put the ann hüne bock ti iflC socküt. ibke 
measures tu nrevent the person horn going into shock. Geb the 
victirn to medical attention as quicklv as possihle. 

Minor Injuries 
Paddlers can geb insect hites or stings while afloat or when 
preparing tu iaoch frorn thc shore. The best stategies for 
avocitig stogs id hites Mc 10 use insect repelie]]t anti wear 
long-sieevet! St 	tod long panis tvhen in buggy areas. For 
typital insect stings and hites, ond 	st aid as descrihed in 
vottr Scouts BSA handbook. For se c and prolonged pain, or 
any evere reacllon, dizziness, or resptrator dstress, get 
medical help. 
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Bruises are iniuries that cause bleeding under the skin. 

	

ina an Cc ::ack to a bruise w 	educe pain and .. lling. 
cli a 	..:... 	.‚..;cd carefu: 

to prevent infecn. De:.?r cuts or pu:::. :.::ids r - : 1-.;„ ::c2d 
antibiotics, and a tetanus shot to prevent infection. For 

these iniurc. 	 :ssible. 
:‚.:c:. ::suallv hv friction or 

heat. A ha: s:': .c:. 	e beginning 	h;:c:. Stop imme- 
di::s: an 	:::: :e :c::der area 	::::ng a piece c„: :nole- 
sk:: 	 th, 	r::d area. If a h1ser 

build up se';: 	a':e:s 	::: sL or molefoam, as 
needed, to take oft the pressure. Blisters are best left unbroken. 
Treat a broken blister as vou would a minor cut. 

Cardiopulmonary Resuscitation 

.............:.. 	':':::::: CS'R) is a procedure used 
on  
lt 	r:ily tor e: ;:::: ::::s::. :s. ... 	:‚ :'c: .:::y when 
sorneone has r : ::c, 	:.::.: : z :hat the heart has stopped 

hcart mav stop in t:e event 	a heart a:k 
or j:, — 	:::.'.::udes both chest :::ipress:.:is and rese 
br...... ::iz 	th-to-mouth resuscitation). The pro- 
vkcs 	. . ......:::: i::::': ............ 	:';: 	: hat could save the 

his a l::s 	:.t is sim: : 	:..::s:::Ous..............'.'::::z ;:: mav 
stop breathing but could still have a p1:sc. In this case, rescue 
breathing, not CPR, is the correct proceaure to follow. 

CPR courses are designed to teach rescuers how to 
recognize life-threatening conditions and respord 
appropriately. Check with the American Red Cross, 
the American Heart Association, and other similar 
organizations in your area to find out if they offer 
CPR and other first-aid training. Every river trip 
shouki include one or more persons with currerr 
CPR training.You red to know CPR before you 
have to use it. 
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Reading a River 
Before YOU Set foot in your boat, take the time to learn as 
much as you caii dbou the strich of rivcr von will be running. 
Find out about thc rivcr's uniquc features and hazards and 
identify what dass of rapids you will be dealing with. if possi-
ble, scout your route to avoid unpieasant and potentially 
dangerous surprises. 

River Features 
The term w/iieu'ater refers to a stretch of swiftly moving water 
that becomes white and foamv as II passes over or around 
obstacies. A rcpd is a turbulent, fast-floving stretch of river 
that contains obstructions libove or below tlrn vater. Rapids 
rnay feature drops in which the water abruptly descends over 
rocks or a ledge. 

Current clescribes the continuous movernent of \vater in 
a certain directicn. The strengih of the current is affected by 
three things: gradient, flow, anci depth. The steeper the gradient 
(or s!onv of riverbed) :md the higher the volume of fiow, the 
niore })owerful the curient. 

\T,-j ftr in a river fiows in different layers at different 
speeds. in straight channeis, ihe iayers just beneath the surface 
and in the middic of the river fiow faster than the lavers on the 
bottoir or on i]e sides because there is iess friction with the 
air than there is with the river bottorn or banks. As the river-
bcd videns and the 'vater beconies less deep, the current 
sh'ws and hi1u' 1 siiiliow areasJ cievelop. 

When scouting a 

river, be sure to 

wear your helmet. 
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c_i.. 

Speed of currents in a straight river 

Speed of currents in a river bend 

\Vhen a river turns, ii forrns a beruf. 'Hie strongest, 
The amount of cicepest, lind fasicst current will usualiy be knind on the 

water flowing outside of benk. You lIsually n'iil flnU the higgest 	'n•'es on 
the outsicle of the curve, and the smallest 'xaves, called riffies, 

downstream 0 

running 011 the Inslde. Here the 	vater is the siowest as lt 
changes passes over sand or gravel bars. 

seasonaily, daily, 
The beds of most \vhi!ewater rivers are littered willi rocks 

hut when a paddier talks about rocks, he or she usually is 
and sometimes refen - ing to rocks JuIting abovc tue river's siirface. Logs and 

hourly. A river's trees tust i.)elow the sllrtac'e are Cl1!O(] shefh'rs. 

flow is measured 

in cubic feet per ' TtrTm,.. OIJTStPE EPGE 

second (CFS). 
FAST ANP PEE 

 
... 	"tllllflu 	 C 

\ 	
•0 

/ \ / 

\ / 
\ 
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Ledges are rock she1''es that extend fruni the bank into the 
river or are submerted ;\ seiies of ledges can form a sill - -step 
rapid. ltig ledges can crcate /alls, or a drop where \vater free-falls 
at least pait ei the way. Ledges usually warrant a look-see 
before ruilning. 

An upstrearn V is formed as vater meets an object an(] 
flows around it. The poini of the V, or apex, staits where the 
current strikes the objcci and the \k'ide part of the V iorrns 
downstream as vater ilows aruiiiid ihe object on each side. 

A. uiivnstream V forms when current flows between two 
obti uctnns, such as rnidstreim rocks or the walls of a narrow 
canvcin. A dovnstreaiu ide eiiil aces upstream and its 
apex, or narrow eud,faces downstream. lt is formed from the 
sides of two upsream Y as the sides intersect downstream. 
Steep diagonal wa':es usually denne dic sides of the \/‚ forcing 
boaic -s n de infikL of the V, where die lasiest curront and 
deepest vater are found. Running the clownstream V can be 
theesiest route through a rapid, but huge waves can form at 
thc hottain of the V. These waves can till a canoe weh water 
or flip a boat. Canoes witli flotation hags can minimize the 
amount of vater sioshing about in the boat. 

UF 

>K 

Upstream and Downstream Ws 
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- 
POV. 	TEAM 

- 
Totelithe 

EL)PY LINE 	SMALL TL!LU. .FE:E 	1AL 
difference 

between 
:: Ies  

rememberthis: 
( EPPY  

then  _ 

at the surface. 
An eddy can form on the downstream side of a boulder. 

Water flows into 

holes, recirculates Eddies are relatively caim waters where the main current 
reverses lis flow. They are found downstream of rocks, bridge 

für a while, then pih ns  julting cliff faces, and so forth. As the current fiows 

flows out along aroLIncl a rock or other natural or artificial structure, ii parts 

the river bottom. 
left and right, Ie;wing a hollow area immediately hehind the 
rock. The water hehncl the obstacle is lower than tue •vater 
on ehier side, so va!er ilows hack upstream 10 hIt the hole, 
running counter 10 the river's main current. Eddies may be 
several huidred feet acmss befind a point of land or as 
srnali as a dinner plate behind a rock. 

\\\\\\\\ \\ 

\\'\ 

\ \ \ \\\ \\ TTI 
ShaUow currents flow over an obstacle to create a hole on 
the downstream side. 
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are the 	e-v:se iine ;viere the iown- 
t:eam cr:e:i: nts up againz an edvs UV,31reazn currenz. 

a rge in :he waer that raer frcm hh io kw Standing wa'es 
:he 	 MC.,Ve in i! :an befuntoe Ha's are a:ea behinj et'zaces where a ttzh f3:ms. 
foiewe 	v a 	zhü curi z bach :owa:d :he noRT:t You wiL feel as 

are er 	erne 	dange:2ir 	hies 	fcrm o:er an obruc- f die river is 
or eowing a s;dderr irep in ihe rierbe, wirt mo: 
ware: re: ca:ng nsteaj c 	wir 	back irno fire n'er standing sti 

r!owrrstrea:r of zhe o5s:rjcri2ri. In 3 reci:cuating hoie. ware: and yor best is zr fiows :n ren;a 	ides and *i -v 	o:a acng rhe river 5ertom 
- 	 -. 

Kec:ruanng nee usnarv eatrr: 	m i 	e voIe. aeratec wate: and beirg raised arid 
ncwe:d 	m5inn c:rrenz. owered fike a 

are 	ar; 	dge 	04  wale.-. S 	netinre in 
• 	 • 	 - 	 - Wa' es 10-2m amnrar ro-yo A orner 

ine oi waves Inns. Orte wave foiving tunes Standing 
an:E:er and g:adcalv deceasing in size. unrk rhe faihng 

es can re .Va—,r 3ISSl2ates 	energv. 
stese enougb 

üvertum OF 

fill tioatu 

Deeper c u rrents f!ow over the obstacle to fomt Star :r g 
v'es fa rtke, dowestream 

River Ilazards 
Re:frcuInung hoes and dve:wide waves cart he crea: 
aruncia, snriu:es rrr -  as wetrs or knv-head dams. 

usuaiv made con:eze er reck :rrbele 
sr:en:h f:2ni Dar.: ro bank. ;vpica1v wirhoia a h:eak 
:nrrenz ir fo -a hrc;gh. lrtstead. rhe : -;e: ak e en 
nte s:rucnire. nr:ming an f:en enraI. nnhreken wav 
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zn Ijnes appear as an unbroken line, often strething front b - ik to bank. 
You will see the nver nrnning up to this Iinethen disappearng. to become visible 
a distance downstream. 
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Avoid getting any part of your body 
between your boat and an obstacle 
if your boat broaches. Not orily can 
the current's force wrap boats, but it 
can entrap paddiers, sometimes witt 
fatal consequences. 

AW 

:he ixat uptream l v,t are in a cance. 
Broahrng :ne water will n. tie ttat ilKe a big 	lt 

ta are in a kavak, ;va:erwil :eti :o puka 
-he hra: dvn, Jeeper inzo -,he wa:er. emrapping rou tnde. 

eoks :ike vu. are gcing z pin. ge: cu: c 	boat- 
-and onto :he 	:ae. 
fhe bes: wav : av2id L : 	u, s :' keep :ke boa: 

om:ed 	vrreanv 1: is bettet :o h: a 	ks:ragb: or 
Ule 	 up 

eoing sdewavs. 

re reck -'- 

wa:e:. Thev C 	 ktvisibe rom thesurt'a.e and ca 

en::ap boa:s. Tbe r danger'us and be fa:a. 
vcia undercut rcuts tv oatng er ;v'ra ging arund dro 

wdt unde:cu: rocks. 

o:ac.es :ba: corne inmanv guises bot 
a ; wall 	 .T:-et- 	al caed .:vene - s 
are a 	 - te o strairter. 

1: 1:  

an crttini.s or ccrtc:ee 	 '-1 
bar fornr severe hazards n 	 -- 
mere:s.Poragearrtundany 	 av 
:atvr :nat v.tu a -e :n: conpden: 

a tsepa 	 —Ti:-----_/ 
Low-hagingtreebranches z 	st -er. 
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When in Doubt. Scout! 

The fme of yp 

a:e- e-ees. a'g .. 

rar 

seer3 e emes 
ZCO 

ra: -ag transor 

arrysae 

A ',%,' -3 ,~s SJ 

se„;e ra 24:eys 

in C3se 

r coes 

Rivers change from one day to the nextYou need to 

know what is around the next bend or over the next 

drop. Norma' erosion, floods, fallen trees, and new 

fences may transform overnight a safe route into a 

hazardous one. Remember that water levels rise and 

fall with the seasons and after rains. Sudden dam 

releases may lower or raise water Ieves drastically, 

dramaticalty changing a river's character. Don't take 

anything for granted. 
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Wtemational Scae of River Difculy 
The International Scale of River Difficulty provides a standarcI 
ized classification system for rating the difficulty and risks in 
running rapids. River runners use ehe scale as a rough hut use-
tul means of comparing the difficulty of one river with another. 
As a beginner, your paddling will be in Class 1 and Ciass II 
whitewater so that you can build skills in water where you can 
have fun wiCh relatively bw risk. In addition, you can develop 
new skills safely by practicing difficult moves in easy rapids. 

The scale (from Class 1 through ehe extreme Class VI) is 
useful only lt you understand your own capabilities and limita-
tions and those of your companions. Although Class 1 and 11 
rapids are good choices tor beginners, you may find yourself 
deciding to run a rapid you portaged last time or portaging a 
rapid you ran previously. For instance, cold or high water can 
raise a rapid's difficu!ty by one or more levels. 

In addition, you should consider a river's rating to be one 
dass higher if ehe sum of ehe temperature of the water and air 
totals less than 120 degrees or if the trip is on a remote river. 
As you gain experience, you will learn Co exercise progressively 
sophisticated judgment about both the river and yourself. 
Always choose safety and common sense when in doubt. 
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International Scale of River Difficulty 
Herd are the six ciassifications used for the International Scale of 

River Difficulty. 

Ciass Fast-moving water with nffles and small waves. Few or no obstuctions. 
Hsk to swimmers is slight; self-rescue is easy. 

V - 

Ciass II: Straightforward rapids with wide, clear channels. Some maneuvering 
may be required, but rocks and medium-size waves are easily avoided by trained 
paddiers. Swimmers are seldom at risk. 

TET 

Ciass III: Rapids with moderate, irregular waves that may swamp an open canoe. 
Cornplex maneuvering is often required. Some nsk to swimmers; group assistance 
may be necessary. 
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Ciass IV: Powerful, but predictable, rapids requiring precise boot handling in 
turbulent water. May feature large, unavoidabe waves and h&es or narrow 
passaes demanding fast rnaoeuvers. Risk to swimrners is moderate to high; 
self-rescue may be difficult and group essistance is often necessary. 

CIassV: Extremely long, obstructed, or very viotent rapids. Drops may feature 
large, unavoidable waves and hofes or steep, congested chutes with compex, 
demanding routes. Eddies may be turbulent or difficut to reach. Swims are 
dangerous, and rescue is often difficult, even for experts. 

CIassVI:These runs have almost never been attempted because they am 
extreme(y difficut, unpreclictable, and clangerous.The consequences of errors 
are very severe and rescue may be impossibe. OnLy teams of experts who 
have taken every precaution should attempt them, and ony when water levels 
are favorable, 
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Boats, Paddies, 
and Ofter EquLnent 

:.rdiv 

:i 

Boat Materials 
c: .vh€v 	- :::': 	 a:e mde 

ps:!c-ar 	 in 	r-5e 	mp- 

	

a 	er1a 	nos ar.d kvks were 

.ce z h e ms: 	 ar 	 . 

ree; mde:: 	s:ic 	 ver: TT 

:age ar. 	ad;ai:age. Y 	 a xai. vi wi 
co::sier 	v:;: 	eve. a:d hw 'e 

a: rne::a 	i 	zh. 	e ed 	rua: 	' 

Decked Canoes 
Solo and tandem covered canoes, called C-ls and 

C2s, are a treat to watch as they run heavy white 

water er slip through slalom gates. Like kayaks, pad-

dlers in C-boats are deded, so paddlers wear spray 

skirts that allow them to stay dry in big waves and to 

play in holes. Cboat paddlers kneel en a pedestal 

rather than sit in a seat and they use a single padd 
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AES:.ax 

(acryc: 

syrene,c - :s- <ec 
	

e, moa:e 

viny, ABS ; 
	

moszcc - : 

ABS dosed-cel 
	

1 used to bii 

sandwded togetner 	water canoes 

Palyethyene(pastic or 	Flexes instead 

pastic and foam, injected quiet; ieast expensi. 
or molded in a form) 	the most common mate 

rial used to build kayakz.  

Auminum 	 > Strang and weetheF 

proof; less expensive 

than same materiale 

• 	r: 

na: 

beshar.t :o 
andses;e:.:Ikee 

ili-suited fo 	:e 

more difficult to c -•  
heavierthan fite - z 

Fibergass Strang; iighterthan 
ABS; can be formed into 
sophisticated shapes; 

stift; casier 10 outfit and 

reoeir; moderatelv oriced 

Less durable than ABS, 

heavier than Kevlar; 
few whitewatenspecific 

canoes and kayaks are 

made of fiberglass 

Kevlar/carbon fiber Veri strang for its 	 Most expensive; less tot- 

weight; can be formed 	erant of abuse than ABS 

into sophisticated shapes; 

verv stift: relatively easy 

to outfit and repair; often 

used for competition and 

elite whitewater canoes 

and kavaks 



Canoe Design 
Whitewater solo canoes vary from ii to 14 feet in length, 
and are usually less than 30 inches wide. Tandem whitewater 
canoes are 14 to 16 feet long and 32 to 36 inches wide. The 
average whitewater canoe's bow and stern are fuller than those 
designed for flatwater or ocean touring. This aids buoyancy 
and reduces the chance that the ends of the boat will get 
buried in a wave. 

Whitewater cannes are built with more rocker than flat-
water boats. Rocker is the term used to describe a boat's 
end-to-end profile. The bottom of the boat curves up, like a 
banana, toward the front and back of the boat. This shape helps 
whitewater canoes turn quickly. Flatwater boats have much less 
rocker, which helps them track in a straight line. 

Another way whitewater canoes differ from flatwater 
canoes is that they often have higher sides to help keep out 
waves. Some whitewater canoes are designed with tumbiehorne, 
an inward curving of the upper section of the side of the canoe. 
On well-designed whitewater boats, tumblehome does not 
adversely affect the boat's stability and makes it considerably 
easier to paddle because the hand on the paddle shaft can be 
kept cioser to the boat. 

NO ROCKER 

MOPER/V{E ROCKER 

EXTREME ROCKE 

Canoe rocker 
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Types of Kayaks 

Install extra Most modern kayaks are made of rigid piastics such as poiyeth- 
ylene, fiberglass, or Kevlar®.  Kayak designs vary according to 

flotation (air bags usage and construction. For example, a flatwater racer differs 
or plastic foam) from a whitewater racer. Recreational kayaks are multipurpose 

in your whitewater 
craft suitable for a variety of water conditions. Touring kayaks 
are larger and have storage capacity for camping gear. They are 

boat to ensure also known as sea kayaks, due to their use around ocean 

your boat will nde shorelines. These kayaks are built long—up to 20 feet—to aid 
m trackmg, and they often have a rudder, or skeg. Ston-top 

high in the water kayaks do away with the traditional cockpit and deck in favor 

if you flip of a recessed weil that is self-bailing. infiatable kayaks are 
made of the same materials as whitewater rafts and are very 
stable. Infiatables are open, hke rafts, with the paddier sitting 
on the floor of the boat. 

Special piay boats, also called rodeo kayaks, are used in 
heavy whitewater. Some play boat designs are adapted for 
surfing. They are only 6 to 9 feet long and 2 feet wide, with 
bw decks and hard chines (where the fboor meets the sides). 
Short hoats are slow boats, hut what they sacrifice in speed 
they gain in maneuverability. Low decks make it easier to play 
in holes; fiat bottoms make it easier to spin; and hard chines 
make carving turns and steering easier. 

Ii 
NO NOCKEN 

MODERATE ROCKEFZ. 

KU(-Ki  

Kayak rocker 

40 	WHITEWATER 



Paddies 
On every trip, you will lift your paddle thousands of limes, 
naking a lightweight hut sturdy paddle worth its weight in 

110id. The best paddle shafts are iridexed, or oval, not round. 
An indexed shaft ieiS you control the boat and is easy on 
your lionds. Pa.tdk' blade shape is important as weil. The best 
whitevater paddles combine Iightweight strength with shapes 
that "iick" in the vater, then move cicank through the vater. 

\Vlotewater carioe paddles are rnade of wond, ah.minum, 
plastic, and composite materials, such as fiberglass, Kevlar®, 
and carbon fiber. Most whitewater canoe paddles 
feature a T-grip for heuer feedback and control. 
BLutes vary in size, hut most have a medium-size 
blade that is steady and predictable in the vater. 	GJ 

The tip of the blade is often constructed with an 
inseit of a durahft' material such as ahiminum 
or polyurethane. 

Kavah paddles have blades at 1:mth ends. 
Usually the blades are set at an angle to cach other SHAT 

froln 45 to 90 degrees. The offset angle allows the 
paddle blade out of the water to be automatically 
fearhered. Feathering reduces the effect of wind 
and wave on die Made. Shafts art' indexed and 
blades are oriented so that either your left or right 
hand is the comrol hand. Your control hand con- 
stanily grips the shat while your noncontrol hand 
aliows the paddle to swivel and feather between 	THOAT 
strokes. Some kayak paddles break into two shorter 
pieces for storage and transport. 

K,nak 
 

Hades in. proflIc can be either 
fIat or curved and either a simple oval or 
a complex curved shape. Kavakpaddk' 
faces can be fiat or hoIloved. \•Vhitewater 
kivak paddies are shorter and generally 	PLAPE 

more symmetrical than touring kayak paddles. 

1 
TIF 
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Whitewater Rafts 
Rafts are inflated wat.orcraft that come in a varietv of shapes 
and izes. Paddle ra(is are paddled hv a crew of paddlers, 
while oar rafts are rowed hv a single oarsperson. Most rafts are 
10 to 16 feet long and oval. The hulls are made of infiatable 

Outfitting 
Most whitewater canoes and 

kayaks feature special outfittrncj 

to hold paddlers securely rn 

their boats. Foot braces, for 

example, help both kayakers 

and canoeists hold themselves 

in their boats with their legs 

and knees. Releasable thigh 

straps keep canoeists from 

falling out when the boat is 

tipped or upside down. 

In addition, most whitewater canoes are outfitted with rigid foam 

or plastic pedestals (or "saddles") on which paddlers kneel astride. 

Pedestals otter much better control over a canoe and, by virtue of 

being easier to tumble oft of than bench seats, are safer in the event 

of a capsize. Knee pads glued into a canoe keep paddlers from sliding 

around and ease the discomfort of kneeling. 

Kayakers pad their boat's cockpit so that it will fit like a glove for 

the purpose of control while on moving water. Most whitewater kayaks 

include pillars or bulkheads made of foam to keep their decks from 

collapsing should they broach. Pillars, usually placed fore and aft, brace 

the floor and deck between kayakers' legs or in front of their feet and 

behind their boat's seat. 

All canoe and kayak outfitting must be installed with safety in mind. 

Most outfitting is glued into boats with adhesives specifically designed 

for the task; many are toxic. For this reason, find a qualified outfitter 

who is an experienced whitewater paddler to help you make sure your 

outfitting is functional, properly installed, and safe to use. 
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tubes about 14 to 20 inches in diarneter. These tubes are made 
of sturdy synthetic rubber or vinyl. Oared rafts are coupled to 
an aluminurn frarne that holds gear, seats, and rowiocks. Most Every kayaking 
modern whitewater rafts are seif-bailing, that is, they feature pay slioulcl have 
an inflated floor with drain holes that allow water to flow out 
of the boat. at least one spare 

The size and weight of a whitewater raft make it a stable paddle; every 
and forgiving craft that is ideal for carrying gear. Because 
whitewater rafts are big and heavy, they are siower and less canoe should 

agile than are canoes or kayaks when it comes to catching have one, too. 
eddies, surfing, and playing in rapids. 

Canoeists spare 

Tubing pacldles should 

Tubing can be loads of fun, hut there are many hazards to be sec urely 

consider. Inner tubes are difficult to steer and they offer fastened to their 
almost 00 protection in a collision. In addition, their Inflation 
valves and sterns tend to cut and scratch their riders. When boats, out of the 

tied together, tubes become a significant entrapment hazard. way, but readily 
This is why you should only go tubing on slow-rnoving water. 

at hand uicase You must wear shoes and your life jacket. Take a buddy, and 
make sure you follow the BSA Safety Afloat guidelines. they are needed. 

Rafting Safety 
Whitewater satety precautions tor cr,oeng and kayaking apply to 

rafthi9, too. Ifyou are in a paddle raft, always wear a ute jacket and 

follow the other BSA Safety Afioat guidelines. 

Rafting itljL1rieS are frequently caused by paddle contact. Remember 

that yOU are riding beside another paddier, and there is another person 

paddling dose behind or in front of you. Keep the blade on the outside 

ofthe craft, and grip the paddle low and dose to your own body. lt you 

capsize or fall overboard while rafting, mach out to the side, grasp the 

grab line, pull yourself out from under the raft, and move to the 

upstream end. 

Do not overlook the safety of others on the river. A six-person raft 

olowing through the rapids can run over a kayak like a bus running 

over a bicycle. Look abend and be sure the rapids are clear when you 

hegin your run. 
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IÄIlr.1rnw 
lf you are itching 10 become a great paddler, you need to 
practice to perfect basic strokes and form so that you will 
have the confidence and skill to meet the challenges of 
whitewater paddling. 

lt is important to be mindful of body rnechanics and form 
whether you are on flatwater or whitewater. Proper form will 
keep you safer and ensure that you get the most out of the 
effort you expend. 

Always grip your paddle with your hands a little more 
than shoulder-width apart and your paddle shaft perpendicular 
to the vater. Canoeists should keep one hand on their paddle's 
grip. When performing strokes like the cross draw, avoid letting 
your upper paddle hand rise above your heath—if your paddle 
is yanked backward in strong current or if lt strikes a rock, you 
are vulnerable 10 dislocating your shoulder. 

When paddling in a solo canoe or kayak, you are, of 
course, solely responsible for powering and steering. Keep 
your eyes on your target and make lots of small corrections. 
Little corrections are easy and keep you moving along; big 
corrections are harder and slow you down. 

Tandem canoeists paddle on opposite sides. This helps 
move the canoe in a straight line and provides tremendous 
stability. The bow paddler provides power, initiates many 
maneuvers, and provides stability. The stern paddler steers 
the canoe with a combination of power and steering strokes. 

On flatwater, the bow paddler usually follows the stern 
paddler's lead. On whitewater, however, the bow paddler might 
have a clearer view of the river and so may direct the boat's 
path on the water. The best whitewater paddlers constantly com-
municate about where they want to go on the river. 

Most ofyour 

paddling power 

comes from your 

torso—from 

coiling and 

uncolling the 

large muscles 

of your back, 

stomach, and 

shoulders. 
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In a tandem canoe, the stern paddler's forward strokes will 
have more effect on the canoe's direction than will those of the 
bow paddier, and will usually cause the boat to turn away 
from the stern paddler's selected paddling side. The same is 
true when paddling solo: The forward stroke commonly turns 
the canoe to the paddier's offside. Efficient stern and 
solo paddling include a steering component at the end of each 
stroke. There are many different steering strokes (Jstroke, 
C-seroke, Canadian stroke), but to begin with, canoeists 
should focus on developing a dependable J-stroke. 

Canoe paddling positions are termed onside and 
offside. For solo canoeists, the side on which the 
paddier performs the forward stroke is the onside 
position.The opposite side becomes the offside. In 
tandem canoes, the side on which the bow paddler 
does the forward stroke becomes the onside. 

Recall that all strokes can be divided into the following 
three phases: 

• Catch—In this position, the paddle blade has entered the 
water and the paddle shaft is perpendicular. The force of the 
blade applied by the paddler against the water is now equal 
to the water's resistance. The paddler feels the paddle "grab" 
the water. 

• Power—The torso uncoils, delivering the power of the 
muscles of the upper body to the blade through the shaft. 

• Recovery—The stroke has ended and now the blade is 
Iifted out of the water, and set up for another stroke in the 
catch position. 

1T !Ir1171 
Practice whitewater paddle strokes and maneuvers on flatwater 
or on a slow-moving river. Practice slowly, working first toward 
precision and later adding power and speed. 

The Cross Forward—Canoe 
A cross stroke is any stroke performed on the paddler's offside 
without switching hands. The cross forward stroke is a forward 
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stroke done on the offside. lt is frequently used by solo canoeists 
to keep the boat moving forward while correcting the tendency 
of the bow to go to the offside. The cross forward brings the 
bow back to the onside. 

Catch—Without switching hands, Swing your paddle across 
your boat. Twist your upper body, rotating your shaft-hand 
shoulder forward and your grip-hand shoulder backward. 
Lean forward about 45 degrees, and place your blade 
(buried to its throat) at the ready in the water. Your grip-
hand elbow will be behind your head (at about ear level), 
and your arms should be extended out in front of you. 

• Power—Forcefully bring your torso to an upright, vertical 
position while pulling your hips toward your paddle. Your 
paddle should stay perpendicular to the water. 
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• Recovery—When your blade reaches your hips, rotate your 
grip-hand thumb forward so that your paddle's leading 
edge is parallel to your boat. Slice your paddle through the 
water back to the catch position. Rotate the blade so that it 
is ready for your next stroke. 

Draws 
When you earned the Canoeing or Kayaking merit badge, you 
learned to do the basic draw stroke to move your boat side-
ways toward the paddle. Whitewater boating uses several van-
ations of the draw stroke. 

Canoeists use the stationanj draw to harness the niver's 
power to pull the boat toward the paddle. This is an especially 
useful stroke for entering and leaving eddies. To execute a 
stationary draw frorn an eddy, move to the catch position with 
your paddle shaft vertical in the water and your blade buried 
to its throat. The paddle of the bow paddier or solo canoeist 
should be planted in the downstream current just outside the 
eddy line. Do not pull the boat toward the paddle. Instead, 
slightly tut the up-current edge of your paddle away from your 
boat and hold it there. The current will grab your paddle and 
"fly" it; all you have to do is hang on. 

Sculling draw 

Both canoeists and kayakers can use the scullinzg draiv to 
pull the boat sideways or initiate a turn. Hold the paddle with 
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your upper or grip hand no higher than your forehead and your 
other hand positioned about a shoulder-width lower on the pad-
dle shaft. The paddle shaft should be vertical and move in a path 
2 to 3 feet long next to the side of the boat. Angle the blade at 45 
degrees—as if you were spreading butter on a slice of bread-
and move the paddle from side to side. At the end of each stroke, 
move the blade back in the opposite direction with the forward 
edge up. In the sculhng draw, the paddle strokes the shape of an 
infinity sign (a sideways figure eight) in the water. 

The bow paddier or solo canoe paddier also uses a cross 
dram to move the boat sideways or initiate a turn. Without 
switching hands, set up a cross draw by rotating your torso 
perpendicular to the keel line of the canoe. 

The elbow of your grip-hand arm should be weil beiow 
the level of your shoulder and rotated behind you. Your blade 
goes into the water with your torso still coiled. 

J& 
/ 

Setting up a cross draw 

Cross draw power phase 

The power phase is simple—just leave your arms and 
hands pretty much where they are, and unwind your upper 
body, drawing the boat toward your paddle's blade. Be sure 
you do not allow the blade under your boat. The cross draw is 
such a powerful stroke that you can tip your boat if you do not 
stop in time. 

Recover by dropping your grip hand. Re-rotate and twist 
your torso, place the paddle back in the water, and repeat. 
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Pries 
The piy stroke complements the draw. The draw moves the 
boat toward your paddle; the piy moves it away. The bow piy 
and stern piy are used by canoeists bot rarely by kayakers. 
Instead of doing a pry stroke on one side of the boat, the kayak-
er can simply do a draw stroke on the other side to get the 
same resuits. Pries are powerful strokes tor moving a canoe 
toward the paddier's offside. 

• Catch—For the bow pry, hold your paddle perpendicular to 
the canoe's keel line, then place your paddle in the water 
with its blade buried to the throat. Keep your forearm in 

front of your face and your hand that is on the grip 
farther out over the water than your lower hand. This 
will position the blade slightly underneath the bow. 

) 	
Your lower hand must be above the gunwales or your 

jj paddle shaft must be between your hand (particularly 
\ 	 your thumb) and the gunwales. The pry often uses 

the gunwales as a fulcrum, so be careful not to pinch 
your thumb between your paddle and the gunwales. 

For the stern pry, hold the paddle shaft 
Stern pry stroke— parallel to the side of the boat and place the grip 
catch phase 	 ‚ 	‚„ 	 +-... 	..+ +.-. iiu UI UUI puuuie UUI UVtI hIC IVI1ICI. f UI UhU UIIIUC 

in the water to the throat so that the blade is slightly 
underneath the stern. The shaft hand should hold the 
shaft against the gunwales. 

Power—Use the gunwales as 
a fulcrum and pull your grip 
hand into the boat. The power 
of the stroke increases with 
the speed you move your grip 
hand. Keep the stroke short-
about a foot or so—since the 
blade quickly begins pulling 
your gunwales down, rather 
than pushing them away. 

Stern pry 
/ 	stroke- 
Ii power phase 

• Recovery—You can do either an out-of-water or in-water 
and fast. Repeat 	recovery. The out-of-water recovery is more efficient for the 
the stroke if 	stern pry and requires that you drop your grip hand down 

toward your lap, slicing the blade out of the water. Return to 
necessary. 	the starting point of the stroke by moving the grip hand out 

over the water and the blade underneath the stern. The in- 

From the stern 

of a solo or 

tandem canoe, 

the stern pry is a 

powerful turning 

or correction 

stroke, Keep the 

pry stroke short 
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L!Ä!i 	iistin'i 
Savvy boaters use ehe river's power to take ehem where they 
want to go. Technique, not strength, is what you need to 
control your boat on ehe river. 

1 llIt 1itt1 DI rTTT ITT!! 
You are as likely to upset your boat while launching and lancI 
ing as you are when an moving water. If you are using a canoe, 
enter and exit only when your boat is completely in the water. 
Launch and land with your canoe parallel to the shore so that 
ehe boat is fully afloat and you can step in or out without 
clambering over your lad. 

As you step into or climb out of your canoe, keep three 
paints of contact with the boat. Step into the center of your 
boat, keeping baCh hands an the gunwales. Stay bw as you 
move about. In tandem canoes, one paddier should steady the 
canae whlle ehe other paddler climbs in. Then, the first aboard 
should steady the canoe tor the other paddler. In swift water, 
the paddier down current enters first and exits last; this makes 
lt easier for the up-current paddler, while an land, ca hold the 
canoe and keep lt from swinging out inta the stream short 
one paddler. 

Many whitewater kayakers 'seai aunch," that is, 
they cNmb in an shore and push themselves and 
their boats inta the water.This is not recomrnended 
because it can damage the kayak as weil as the 
fragile margins of rivers. 
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Before you enter a kayak, put on your spray skirt. To 
steady yourself as you slip into your craft, place your paddle 

Coaming is the shaft againse ehe coaming at the back of your boat's cockpit 

raised edging so that one hiade is touching ground. Grasp the ceater of the 
paddle shaft and the cockpit coaming wiCh one hand and ease 

around the yourself into the boat. Attach the spray skirt Co the cockpit 

cockpitfor rim and youre ready Co paddle off. Reverse this process to 
climb out. 

keepng 

water aut. Paddling Forward in a Straight Line 
In a solo canoe, the J-stroke allows for a smooth, continuous 
forward stroke that keeps the boat on course with minimum 

The Jstroke is an effort. Apply only as much "J" Co the stroke as is needed to 

advanced stroke 
keep the canoe going straight. Too much will turn ehe canoe. 

- 

II necessary, review and practice ehe J-stroke solo in flatwater 
that takes a lot by picking a distant earget and paddling Co it in a straight line, 

of practice In a tandem canoe, the bow paddler should do a forward 
stroke while the stern paddier does a Jstroke Co keep ehe 
boat on course. 

In a kayak, forward motion is achieved wiCh the basic 
forward stroke. Stroke first on one side and ehen on the 
other. Review and practice the forward stroke on flatwater 
if necessary. 
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Canoeists arid kayakers use backstrokes Co backpaddle, that is, 
to slow or reverse the forward motion of the boat. You may 
need to backpaddle to 

• Run a set of waves slowly, giving your boats bow a chance 
to rise above a wave so that lt will stay dry.  

• Give yourself more time to turn or move your boat sideways. 

• Keep control in swift water, allowing more time to move left 
or right or to stop. 

• Slow your boat in anticipation of shailow water, rocks, 
or sleepers. 

• Stop your boat so you can scout or take a break. 

• Back ferry (or "set") to move your craft left or right 
in ehe current while still facing downstream. 

I11)iJi 

As you paddle downstream, you will want to stop in an eddy to 
rest or Co scout a rapid below. The maneuver to enter an eddy 
while headIng downstream is called an eddy turn. Later you 
will learn how to exit an eddy using a peel out. When you have 
learned how Co move in and out of eddies with confidence and 
ease, you will have passed a major whitewater skills milestone. 
Entering an eddy while moving downstream in a boat can be 
challenging, especially if the current is fast. The three important 
components of an eddy tum are angle, speed, and edge or tut. 
Here are how these components are used in an eddy turn: 

Step 1 —Set the angle: Start weil upstream and begin angling 
your boat so that when lt reaches the top of the eddy, the boat 
will cross the eddy line at about a 45-degree angle. Aim the 
bow so lt crosses the eddy line as dose as possible to the top of 
the eddy. Avoid hitting the obstacle that is creating the eddy. 

Step 2—Speed–Accelerate across the eddy line: As soon as 
possible after the bow crosses the eddy line, plant the paddle in 
the upstream current of the eddy so that the rest of the boat 
will swing around the paddle as the pivot point. 
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Step 3—Edge er tut: Just before and as the boat enters the 
eddy, ehe solo paddier or tandem paddiers muse tut or lean the 

Tandem canoes boat into ehe turn by using the lower body and shifting more 

dance from eddy weighe oneo orte knee in a canoe or one hip in a kayak. The 
upper body should remain upright and move very liede. 

to eddy by virtue 
For kayakers and solo canoeists, an onside eddy turn uses 

of technique and ehe forward seroke Co build up enough momentum for ehe boat 

communication. to cross ehe eddy line at a 45-degree angle. As ehe bow and 
ehen ehe paddler's body eneer the eddy, the how or solo paddier 

Bow and stern does a draw Co ehe bow followed by a forward seroke. For tan- 
paddiers must dem canoeists, after the bow paddier's body has crossed ehe 

eddy line, ehe stern paddier does a quick draw stroke followed 
talk to each other by a series of forward sweeps. Once ehe stern has entered ehe 
about where they eddy, ehe bow and stern paddlers do forward strokes to move 

are going and how 
up Co ehe head of ehe eddy. 

An offside eddy turn is more defficule ehan an onsede turn. 
they are going to For kayakers, ehe offside turn is performed like ehe onside turn 

et there Pause except with the oeher blade. Solo canoeists perform ehe same 
steps as tor ehe onside turn, but they muse use a cross draw Co 

at the top of a the bow and then a cross forward. 

rapid and have a Tandem paddlers in a canoe use ehe same approach to ehe 
eddy—including ehe angle and lean of ehe boat—as for the 

chat about how onside eddy turn. However, instead of a bow draw, ehe how 

you wantto run paddier does a cross draw. The seern paddier does a quick pry 
before ehe boat crosses the eddy line, followed if necessary by a 

the rapid. small reverse sweep or quick pry oft ehe stern gunwale, some- 
times combined with a bw brace. When ehe stern has eneered 
the eddy, ehe bow paddler does a seationary cross-bow draw fol- 
bowed by a cross-bow forward seroke. Once in ehe eddy, ehe 
Stern paddier performs a forward stroke or J-stroke. 

The strokes used by whitewater paddlers to do an 

eddy turn depend on whether the maneuver is done 

solo or in tandem and whether lt is done in the onside 

or offside position.Technically, kayakers do not have 

an onside or offside since they have a paddle blade 

on each side of the boat. For the purposes of this 

section, the kayaker's onside position will refer to the 

side of the body with the dominant arm and will cor-

respond to the onside position for solo canoeists. 
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I1 ts1Tr 
The peel out maneuver is used to exit an eddy and reenter the 
main current of the river. Peel outs are easier than eddy turns 
since you don't have to woriy about maneuvering in a fast-
moving downstream current. On the other hand, you will not 
have the speed that comes from the current because you have 
to cross the eddy line to exit. When done correctly with the 
right combination of speed, angle, and lean, any paddier can 
do a smart-looking turn into the current without a Set of 
complicated strokes. 

Here are the basic steps to safely doing a peel out 

Step 1 —Speed: Exiting the eddy requires the boat to have suf- 
ficient speed to clear the eddy line. Position the boat near the 
eddy line and toward the bottom of the eddy so that you can 
take several strokes before exiting. 

Step 2— Angle: Exit at the top of the eddy as dose as possible 
With twü to the start of the eddy line at about a 45-degree angle. Keep 

paddlers in in mmd: The faster the downstream current, the smaller the 
angle of entry. 

the boat, itis 
Step 3— Edge or tut: As the bow crosses the eddy line, tut the 

importantto hoat downstream by shifting more weight onto one knee in a 

coordinate the canoe or one hip in a kayak. Your upper body should move 
only slightly. 

downstream lean 
To do an onside peel out for kayakers and solo canoeists, 

so both are paddle forward with enough speed to clear the eddy. Solo 

edging the canoeists may need to use a combination of the cross forward 
stroke, forward stroke, and J-stroke to exit the edd y  at the 

boat in the same correct angle. As the bow begins to cross the eddy line, shift 

direction atthe your weight to the downstream side of the boat. Keep paddling 
forward to maintain your momentum. Oniv after your body has 

same time, crossed the eddy line should you do a turning stroke such as a 
bow draw or stern pry. In many instances—if you have the 
right momentum and lean—the current will turn your bow 
downstream without any turning stroke at all. 

Tandem canoeists doing an onside peel out follow the 
same steps as solo canoeists, hut have the advantage of two 
paddlers to build up speed to exit the eddy. Once across the 
eddy line, the bow paddler does a turning stroke such as a bow 
draw while the stern paddler continues to power the boat out 
of the eddy with forward or J-strokes. As the bow of the boat 
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begas to turn dov. nstream, the stern paddier can do forward 
sweeps if there is enough speed and momentum to carry the 
boat out of the eddy. 
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In the peel out, note how both paddiers use their 
left knees to lean into and tilt the boat into the turn. 

An offside peel out incorporates all the same features of 
the onside peel out except that the turning strokes are different. 
For kayakers, the opposite paddle blade is used for the turning 
stroke. After crossing the eddy line, solo canoeists can use a 
variety of turning strokes, including a forward sweep er cross-
bow draw. Tandem canoeists use a combination of a cross-bow 
draw in the bow while the stern paddler does a bw bracing 
reverse sweep or simply powers ahead with a forward 
or J-stroke. 



Ferrying Upstream and Downstream 
Upstream (forward) fernes and downstream (back) fernes move 
you sideways across the current. In an upstream ferry, you face 
upstream and paddle forward with your bow at an angle to the 
current. You move across the current in the direction your bow 
is pointing. To perform a downstream ferry, you face down-
stream and backpaddlle with yOUr Stern pointed upstrearn at an 
angle Co the current. You move across the current in the direc-
tion your Stern is facing. 

To perform a successful upstrearn ferry, begin by turning 
your boat until it faces upstream. As you Start paddling, 
adjust the ferry angle—ehe angle of the boat compared Co the 
upStream—to about 10 degrees. If you are moving out of an 
eddy into the current, enter the current aS if you were doing 
a peel out by exiting the eddy at about a 45-degree angle and 
leaning downstream. lnstead of turning downstream, paddle 
directly into the upStream current as quickly as possible. 

Kayakers and solo canoeists use the forward stroke 
with an occasional stern draw or pry stroke to keep 
them angled into the current. In a tandem canoe, the 
bow paddier does forward strokes while the stern 
paddier does combinations of strokes to keep the 
boat at the desired angle to the current. 

Gradually increase the ferry angle by allov. Ing the bow 
of your boat Co point a little to one side of where the current 
is flowing. Use a small ferry angle if the current is fast and a 
larger angle if the current is slow. The srnaller the ferry angle, 
the less your boat will drift downstream, but your crossing 
speed will be slower. On the other hand, if you use a large 
ferry angle, you will get across the river faster, but you will 
end up farther downstream. Your paddling counters the river's 
tendency Co pull you downstream, and your boat's angle off 
the current allows the river Co nudge you toward the far bank. 
This can be tricky, so practice by ferrying across an easy 
current with the goal of reducing the number of strokes 
needed to cross ehe stream. 

\V 1 
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Upstream ferry across river to avoid obstacies. 

Downstream fernes are more difficult than upstream fernes. 
To perform a successful downstream ferry, point the Stern of 
your boat almost directly upstream and exit into the current. 
Kayakers and canoeists use backstrokes and control their angle 
to the current with draws and pries. Tandem canoe paddlers 
use the backstroke while doing a downstream ferry. The stern To keep the boat 
paddier, with occasional help from the bow paddier, is respon- 

atthe correct 
sible for steering the boat, 

angle during a 

Rernemher: lt is the angle of your boat to the current, downstreamferry, 
not to the shore, that determines your ferry angle. thepaddler 
Over time you will become skiliful in reading currents, 

and upstream and downstream fernes will become 
cansteerbyusing 

second nature. a combination 

of backstrokes 

with bow draws 

and pries. 
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River Signals 

Remember: Running rapids takes teamwork. Teammates should discuss 
their run on an ongoing basis and make adjustments to any 

fliverrightand plan as needed. Sometimes, however, talk is impossible. Even a 
river leftalways small riffle can muffle words, and roaring rapids often drown 

refer to the nght 
out speech altogether. For emergencies or tirnes when talk is 
difficult, river runners make use of whistles and paddle signals 

side or the left side to communicate. Review river signals before the beginning of 

ofthe river as if 
every trip. 

 

you were facing 

downstream. 
Here are important emergency 

and directional signals. 

"Stop!" 
Raise and lower a paddle 

horizontally over your head 

or hold both arms out at right 

angles to your body and 

wave them up and down. 

• "HeIp!/Emergency" 
Give three long blasts of your 

whistle while waving your 

paddle, your helmet (if or, 

shore), or throw rope back 

and forth over your head. 

• "Are you OK?" 
Raise one arm over your 

head, bend your elbow 

outward, and tap your 

helmet with your fingertips. 

To respond that you are 

OK to someone signaling 

you, return the same signal. 
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• "Run down the Center" or 

"Come ahead" or "All clear" 

Hold your paddle biade in a 

verticai position above your 

head with the hiade fiat for 

maximum visihiiity. 

• "Run river left" 

As the iead paddier who has run 

the drop, you are facing back 

upstream and directing those 

foliowing to run river ieft. Point 

your paddle in the direction 

you want others to foiiow, at a 

45degree angle, with the hiade 

fiat (tor better visibility). 

"Run river rigtit" 

As the iead paddier who has run 

the cirop, you are fcing back 

upstream and directing those 

foHowing to run river right. 

Point your paddle in the direc-

tion you want others to foiiow, 

at a 45-degree angle, with the 

biade fiat (tor better visibiiity). 

Important: Always use directionai paddle signafs to 

indicate where the safe route through a drop lies. 

Never point toward hazards. 
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t\1 [_WATER MAN tLIVE  

Portaging is a normal part of running rivers. 
When you have scouted a stretch of river 
and determined that the rapids are impass- 
able or beyond your capabilities or your 

7 - 	equiprnent, it is time to portage (or carry) 
your canoe or kayak over land to a safer 

" place on the river. Always portage around 
low-head dams and weirs or any sheer drop 

) 	or strainer that cannot safely be avoided. 
Shailows may also require a portage. When 
assessing a rough stretch of river, a good 
rule is, "When in doubt, walk around." 

To portage a canoe with a yoke, posi- 
tion yourself near the bow of the canoe and 

j 	( 	i 	 your buddy near the stern. Reach across the 
canoe and grasp the gunwales, theo in uni-
son lift the canoe and flip lt over your 
heads, turning yourselves forward as you 
do. As your partner stabilizes the canoe, 
walk your hands backward along the gun-
wales until you can tuck your shoulders 
against the yoke. Your partner is free in 
duck out from under the canoe, and you 
are ready to begin a portage, Your partner 
leads the way as you walk, alerting you to 
obstacles or turns. 

With practice, one canoeist can lift a 
canoe for portaging. To begin, stand at one 
side of the upright canoe, near the stern 
and facing the bow. Grasp the gunwales, 
one  in each hand, a few feet from the stern. 
Turn the canoe over and lift lt over your 
head, allowing the bow to remain on the 
ground. Holding the gunwales, begin "walk-
ing" toward the bow. As you reach the cen-
ter of tlie canoe, its weight will balance 

Portaging 
over your shoulders and the bow will lift 
off the ground. Ease the yoke onto your 
shoulders In carry the canoe. 
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if there is no portage yoke, the canoe can be 
transported using a two»person carry. 	 'ees ar & 

:ayrc tiat ro ore 

:. 	 ever dviec o 

3 po'age. 

tyak 
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Capsize Drills 
Jntentionally capsize your craft in c&m water and practice recovering 
from the spills untit your reactions become automatic. 

To safety capsize a canoe, sit next to your paddling partner in the 
bottom of the canoe facing the same side. Let your tegs hang over the 
gunwale. Put your hand nearest your partner on the gunwale behind 
you. Put your other hand on the gunwale in front of you. Rock forward 
and backward untit the gunwale in front of you goes below the water 
tevel and the canoe begins to fitt with water. 

To practice a "wet exit from a kayak, lean your body out over the 
water to cause your boat to capsize. Retease the spray skirt from the 
coaming then tean forward with your forehead near the deck and push 
on the sides of the coaming with your hands.This will push you out of 
the kayak. When your legs and feet are clear, let them drop toward the 
bottom. Keep your grip on the coaming throughout the maneuver. 
When you are in the feet-down position in the water. bring your head 
up on one side of the capsized kayak. After compteting the wet exit, 
turn the kayak so you can grab an end toop. Push or putt the kayak to 
shaltow water, keeping it upside down so that the air trapped in the 
cockpit will keep the boat afloat. 
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Using aThrow Rpe to Rescue Others 
As lau all o:L. : :: 0w rope is a floating rope hat is stored in 
a throw hag, The ver will pav out newil when de hag 
is tossed .Athrow hag or a neativ coiled throw rope should 
aiwavs he secured in vour craft so that lt will he handv in 
a rescue situation hut is not an entrapment hazard. 

To rescue svimmers with a 
rope fol1ov these steps: 

Step 1—Remove enough rope 
fr 	de hag so that vou can 
throw the hag while holdtng 
on tu the loose end of de rope 
with vour other hand. Allov the 
remainder of de rope to stav in 
the hag. lt will pav nut when 
de hag is throvn. Be sure that 
the mouth of the hag is oniv 
haifwav open. 

Step 2—Get ehe attention of ehe 
person in the vater hv velling, 
Rope! or g;ving a single blast 

of vour vhist]e. Estahlish eye 
contace ulth de swimmer. 

Step 3—Grasp or step im ehe free 
end of the rope and ti :::he ha '-, at 
ehe swimnier. Aini at. slightiv 
hevond ehe svininers head. lf 
'ou miss, quickiv restuff de hag 
or make arm-length cmls of rope 
and trv again. 
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Step 4— he 	 t - : Ehe 
hack vith the rope held in the rniddle of the chest and the rope 
going over the shoulder. The victim must not wrap the rope 
around a hand or fasten the bodv in anv wav to the rope—just 
hold on. Either pull in the line to bring the Person to 
safetv, or allov the person to swing on the line to the bank. 
Walking veur end of the line along the shore rnav heip the 
swirnmer cope with the current and avoid obstacles. Tale great 
care not to be pulied lote the vater yourself. If necessarv. siE 
down to heip hold against the force en the line or helav the 
line around a tree or rock. Do not tie the rope to anvthing: this 
will help prevent the victirn from heing held under-water 
should he er she hecome entangled in the rope. 

Practice Using the Throw Rope 
Using a throw rope effectively takes practice. If you cannot practice in a 
controlled setting in a river, practice on land with a buddy by doing the 
following exercises. 

1. Have your buddy pretend to be a slow-moving victim about 30 to 

45 feet away.Toss the throw bag to your buddy as he or she moves 
slowly by you. 

2. Practice what you would do if you missed the throw the first time. 

Retrieve the rope by making long coils. Divide the coils between yc 

hands and throw the rope again to your buddy. Practice both short 

and long throws and at different speeds as your buddy pretends to 

be in slow and fast moving currents. 





ü~~~ZU 
Before you head out to demonstrate your whitewater skills, 
work with your merit badge counselor or another qualified 
adult to select the river course and choose group participants. 
Consult with your counselor to make sure that the course is 
within the capabilities of all participants and that the equipment 
you will be using is appropriate for the activity. 

Research and prepare a float plan that specifies your route. 
Be sure to include put in and take out points. Set up a sched-
ule in which you determine how much time you will need tu 
safely float the stretch of river you selected. Double-check your 
equipment and review safety precautions and emergency pro 
cedures. ldentify your options in the event of a problem with 
equipment, a sudden change in weather, or a medical emergen-
cv. A review of the BSA Safety Afloat policy and the American 

ter s.€ty .d€nes . ll help you v. th these taks. 

Obtaining Necessary Permissions 
The usa oF many hvrs i s governec by spec ~ al rues 

and permits. Stav on the hght sde of the Iaw, and get 

pernssion to flaat before you go. You wih often find 

,hat a stete or federal agency hoios judsdiction over 
the streich of neer vou want tu tun. if you wih he 
crossing private oroperty, always get permission from 

the l andjwner, Locai boaung shops, river gudebooks, 
maps, and gcvernmentagencv websites can provide 

information aoout whom t'ou need to contacL 
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Personal and Group Equipment 
Before you head out on the river, always double-check that 
vou have hoth personal and group essentials necessary for 

fe whitewater outing. This checklist provides some 
guidelines, hut you may need to adapt it to reflect your 
specific needs and the purpose of your trip. 

Personal Essentials 
Life jacket with whistte 

Helmet 

gi 

) 

Pocketknife 

Spare ciothing 

Rain gear 

Unbreakable water bottles fiUed with water 

r 

Lunch and/or snacks 

Sun protection (including sunscreen, 

brimmed hat, and sunglasses with a strap) 

Map and compass 

Spare glasses (if you wear them) 

First-aid kit 

1 
Place everything that must stay dry in waterproof 

containers such as dry hags, hoxes, huckets, er barrels. Items 
that need to stay dry include food, spare ciothing, first-aid 

kits, maps, sleeping bags, tents, and other camping equipment. 
Use cam straps, hungee cords, anti pieces of rope to 

secure kerns anti equiprnent so they will not fall out past the 
gunwales if you capsize. Dry bags are often lashed in gunwale 
to gunwale. All loose rope should he stowed out of the way. lt 
is vital that your lashing does not pose an entrapment hazard. 

'acking for a whitewater trip 



Essential Group Equipment 
Group equipment should be evenly distributed among all the boats. 

Here is a general list of equipment. Adjust your own list to suit the 

length of time you will be out and the number of people participating. 

II Spare paddle (at least one per LII For open canoes: Bow and 
party, preferably one per boat) stern lines (painters) securely 

II Flotation (air bags or foam) in attached. Use ropes at least 

each boat to keep the boat 5 feet longer than your boat, 

afloat if you capsize %6 inch or 34 inch in diameter. 
Secure them to the canoe so 

For canoes: A bailer made of that they are reaclily available 
a cut-out gallon plastic jug, but will not entangle feet and 
attached to the floor of your legs in case of a spill. 
boat with a very short length 
of line or webbing and a LL Water filter or water 

plastic fastener treatment tablets. 	a 

During a whitewater 
outing, you'll need 
as much water as 
you would during 
a strenuous hike 
Havrng a means of treating 
water while afloat will help 
avoid dehydration. 

LI Throw rope in a bag 

II Large absorbent sponge to I First-aid kit 

soak up splashes and clean  Waterproof matches, lighter, 
up sand and mud candle, or fire starter 

Li Duct tape and a repair kit 

EI Handheld bilge pump 
(optional) 

EI Camping equipment 
(for overnight trips) 
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River Etiquette 
River etiquette is simply showing courtesy and respect 

for people you encounter on the river including other 

boaters, fishers, and swimmers. Here are some com-

mon guidelines für being a good ambassador für 

whitewater paddling. 

• Yield the right of way to crafts with less maneu-

verability such as rafts and boats running straight 

through a rapid. 

• When running down a river, try to pick a path that 

will not interfere with another paddler playing in a 

hole or surfing a wave. 

• Do not tailgate through a rapid. Leave plenty of 

space between boats. 

• If an eddy is already full of boats, wait upstream 

until there is room or find another one downstream. 

• Pass other boats with care. Do not try to pass 

in a rapid. 

• Allow faster boats to pass. 

• Stay out of other boaters' way. Pass fishers quietly 

and give them as much space as possible. 

• Share play spots with other boaters and wait 

your turn. 

• Do not crowd boating ciasses or novice boaters. 

Bear in mmd that river recreation often concentrates 

a lot of traffic into a narrow corridor. Many of our 

rivers are in danger of being loved to death.Take care 

of stream banks when you launch and land your boat, 

and walk gently on the land. Practice Leave NoTrace 

principles. Respect the river so that future generations 

will be able to enjoy the thrill, mystery, and beauty of 

whitewater paddling. 
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Scouting Resources 
Safety Afloat; Fieldbook; Whitewater 
Rafting BSA Award; Aquatics 
Superuision; Canoeing and Kayaking 
merk badge parnphlets 
Training: BSA Paddle Craft Safety 
CourseBasic and Moving Water 
Video: "Reading the Rhythms of Rivers 
and Rapids" 

With your parent's permission, visit 

the Boy Scouts of America's official 

retail website, www.scoutshop.org , 

for a complete listing of all merit 

badge pamphlets and other heipful 

Scouting materials and supplies. 

Bechdel, Les, and Slirn Ray. River 
Rescue: A Manual für Whitewater 
Safety, 4th cd. CFS Press, 2009. 

Bennett, Jeff. The Essential Whitewater 
Kayaker: A Complete Cburse. Ragged 
Mountain Press, 1999. 

Grant, Gordon. Canoeing: A Traifside 
Guide. W.W. Norton & Co., 2003. 

Jackson, Eric. Whitewater Paddling: 
Strokes & Concepts. Stackpole 
Books, 1999. 

Mason, Bill. Path of the Paddle: An 
lllustrated Guide to the Art of 
Canoeing (revised and updated by 
Paul Mason). Firefly Books, 1999. 

Mason, Paul, and Mark Scriver. Thrill 
of the Paddle: The Art of Whitewater 
Canoein,g. Firefly Bocks, 1999. 

Ray, Slim. The Canoe Handbook: 
Techniques für Mastering the Sport of 
Canoeing. Stackpole Books, 1992. 

Whiting, Ken, and Kevin Varette. 
Whitewater Kavaking: The 
Ultirnate Guide, 2nd cd. The 
Heliconia Press, 2012. 

Magazines 
anoe & Kayak 

2052 Corte Dcl Nogal, Suite 100 
Carlsbad, CA 92011 
Website: www.canoekayak.com  

Paddling Magazine 
55 Red Pine Drive 
Palmer Rapids, Ontario, Canada 
Telephone: 613-706-0677 
Website: www.rapidrnedia.com  
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Org a nizations 
American Canoe Association 

XI 

1eprie: 54O9t'44( 

\Vebsi:e: 	:ne::a::.no€. org 

American Whitewater 
P.0 

XC2ST 
Iephone:-26-S429 

Vebsn: ..vw.anericanwhitewarer.ore 

Apps and OtherWebsites 

A Padde Quest—interactve 	ssre 
~cm ch.ci and amiiies. Free on the 
.\pp S:c anJ Googe Pav. 

ACA Pa:. e Readv app—Float plans. 

Fre; :: and Ar,  

Amer:can Vhitewater \attona 
Vrihewajer rv:er.:orv—..\ hst ei ai 

n :hr 1. 	': sra:; .:nh 
fiew rate irr.....:naiot: 	vw.americ; 
\vt1ewateig centent River 

American Whirewa:er permlt hiionna 
non—A list cia:! rli;ers in the EJ.S, bv 
stare thar rr.:......:.er:nits with links to 
the appicanons: ww;v.amercanwhne 
venerg contenr Rli:er si-r'errnts 

for C:d Water Sa -  --
011 ::ri water-re!ated 

:;resses: 	 rietv.org  
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MERIT BADGE LIBRARY 
Though intended es an aid to youth in Scouts BSA, and qualified Venturers and Sea 
Scouts in meetirg nierit badge requirements, these pamphiets are of general interest 
and are made avaahle by many schools and public libraries. The'West revision 
date of each pamphet rnight not correspond with the copyright date Shovn beow, 
because this Ist is corrected oniy ance a year, in January. Any number of meit badge 
pamphlets may be revised througbout the year: others are smply reprinted until a 
revision becomes necessary. 

a Scout has afready started working on a merit badge when a new edition tor that 
pamphlet is introduced, they may continue (0 use the same merit badge pamphlet to 
earn the badge and fulfill the requirements therein. In other words, the Scout need not 
start over again with the new pamphlet and possibly revised requirements. 

Merit Badge Pamphlet 
Amerca'r Business 
Arne-eec Ctures 
Amer;can Hentage 
AmcrrrrLaoor 
Anrrc:ence 
AnirTrr re 
Arcrerr ogy 
Arccn 
Arct- tecture and 

La-dscape Architecture 
Art 
Astronomy 
Alb etics 
Atc.moiive Maintenance 
Aviat cc 
Backpacking 
Baske.'„„ 
Biro Stu.dy 
Bughno (See Music) 
Cameing 
Car.ceng 
Chemstry 
Chess 

the 
C:cur4ty 

citunsrip in the Nation 
Citizenship in the World 
Clirnbng 
Coir Cc.lecting 
Colectcns 
Commcedton 
Corrccste Materials 
Coceeg 
Crime Prevention 
Cyceg 
Oerrt!sry 
Digta! Technology 
D!scLcss Awareness 
Dc Cr 
Draft!ng 
Electrc.ty 
Electrcn!cs 
Emergency Preparedness 
Energy 
Engneerirg 
Entrepeneurship 
Envrcnmtnlai Scierce 
Exp.c'atDr 

Merit Badge Pamphlet 
Family Lite 
Farm M.ecnancs 
F!ngerpnrting 
Fre Sftty 
F!rst A!d 

510 lillildfife 
Management 

Febrie 

Garne Design 
Gardering 
Geneaocv 
Geocaceng 
Genogy 
Golf 
Grtphic Arts 
Hik:•ng 
Hcm.e Reoairs 
Horsem.anshrp 
irdsn Lore 
'aect Stdy 

lr.venLn.g 
Jourrleism 
Kayaiing 
Lrc1scape Architecture 

re Architecture) 

Leatherwork 
Litesaving 
Mamma: Study 
Medici; - e. 
Mets!wor. 
Mnnc:n Soctety 
Mode! Design and Building 
Molorocatng 
Mcv!ernekng 

Bugling 
Nature 
Nuciear Science 
Ocearcgraphy 
Orenteerig 
Paintrig 
Persc'r iz itness 
Persor 	lanagement 
Pets 
Pnotcgrahy 
Poneering 

Year 1 Merit Badge Pamphlet Year 
2016 Plant Selence 2018 
2017 Plumbirn 2012 
2014 Pctterv 2008 
2016 Prooramrnug 2013 
2015 Pirbic Hearth 2017 

Pucic Spesking 2013 
2014 PuloanOPaner 2013 
2013 nado 2017 
2014 Palroading 2015 
2015 Resding 2013 
2.3 1 3 Reptle and 
2013 Amoiibian Study 2018 
2013 Ahle Shooting 2012 
2016 R000l;cs 2016 
2016 Rowrq 2014 
2012 Safetv 2016 
2013 Saresmanship 2013 
2016 Scbcarsc.p 2014 
2012 Sccutmg Heritage 2017 
203 Scuca Dvnc 2009 
2008 Scuipture 2014 
2018 Searcnuc Rescue 2018 
2016 Sholgun Scoteg 2013 
2017 Sigris. Signals, and Codes 2015 
2016 Skating 2015 

SreaikBoat Sailing 2016 
Seom Sports 2017 

20 1 1 So sird Water 
2017 Conservation 2016 
2017 Space Exploration 2016 
2014 Sports 2012 
2012 Stamp Cc ccting 2013 
20 1 2 Su'veycg 2004 
2014 Susiarrah;rty 2013 
2010 Swirnrning 2014 
2015 Textile 2014 
2013 Theater 2014 
2013 Tratte Saisty 2016 
2014 Truck Trarracortation 2013 
2017 Veterin.arj Medicine 2015 
2012 W4terSoorts 2015 
2016 Weetnsr 2013 
2016 Weidrng 2016 
2016 WStev;ater 2005 
2015 Wrder.eessSurvival 2012 
2013 Wood Carving 2016 
2016 
201 7 

Woodwork 2011 

Vear 
2013 
2013 
2013 
2018 
2014 
2015 
2017 
2015 

2014 
2013 
2016 
2016 
2017 
2014 
2016 
2017 
2017 

2018 
2014 
2018 
2016 

2015 
2014 
2015 
2011 
2017 
2013 
2013 
2012 
2014 
2012 
2017 
2016 
2014 
2016 
2016 
2013 
2013 
2014 
2015 
2014 
2016 
2013 
2015 
2016 

BOY SCOUTS OF AMERICA • SUPPLY GROUP 
NATIONAL DISTRIBUTION CENTER 	 To place an order, 

2109 Westinghouse Boulevard 	 call customerservice 
P0. Box 7143 	 toll-free 800-323-0736 

Charlotte, NC 28241-7143 	 or go to 
www.scoutshop.org  
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