
The canalboat was home for many families. The steam locomotive hastened the end of the canal era. Young boys often drove the mule teams. Lock 33 across f rom Harpers Ferry. 
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A na t i ona l t r a n s p o r t a t i o n d i l e m m a c o n f r o n t e d 

t h e U n i t e d S ta tes a t t h e b e g i n n i n g o f t h e 1 9 t h 

c e n t u r y — t h e A p p a l a c h i a n s had t o be c o n q u e r e d 

t o un i t e t h e c o m m e r c i a l e s t a b l i s h m e n t s o f t h e 

East w i t h t h e f r o n t i e r r e s o u r c e s o f t h e W e s t . 

S i g n i f i c a n t l y i m p r o v e d t r a n s p o r t a t i o n fac i l i t i es 

w e r e needed t o l ink t h e t w o reg ions . 

In 1 8 0 6 , P res iden t T h o m a s J e f f e r s o n ' s i n t e r e s t 

in d e v e l o p i n g na t i ona l r e s o u r c e s a n d e x p a n d i n g 

t h e c o u n t r y p r o m p t e d h i m t o s e c u r e Federa l 

m o n e y t o b u i l d a n a t i o n a l h i g h w a y ac ross t h e 

A l l eghen ies as a s t e p t o w a r d o p e n i n g t h e W e s t 

a n d t y i n g t h e r i c h O h i o R iver Va l ley t o t h e East

e r n s e a b o a r d . By 1 8 1 7 , t h e N a t i o n a l Road f r o m 

C u m b e r l a n d , M d . , t o W h e e l i n g o n t h e Oh io R iver 

w a s c o m p l e t e d . M a r y l a n d m a d e a b i d f o r t h i s 

t r a f f i c by o p e n i n g an ex tens i ve s y s t e m o f S ta te 

t u r n p i k e s o r r oads r a d i a t i n g f r o m t h e N a t i o n a l 

Road t o t h e s e a b o a r d . Pennsy l van ia h a d a l r e a d y 

s p e n t m i l l i ons o n a r o a d s y s t e m c o n s t r u c t e d 

w e s t w a r d ac ross t h e A l l eghen ies a n d c o n v e r g i n g 

a t P i t t s b u r g h . 

The heavy t r a f f i c o n th i s r o a d s y s t e m s o o n led t o 

t h e s e a r c h f o r a n d d e v e l o p m e n t o f an even m o r e 

e c o n o m i c a l means o f t r a n s p o r t a t i o n . A be l ie f t h a t 

w a t e r t r a n s p o r t a t i o n o n e i t he r cana ls o r i m p r o v e d 

r i v e r b e d s w a s vas t l y s u p e r i o r t o r oads s w e p t t h e 

c o u n t r y in t h e ea r l y 1800 ' s . The Erie Cana l , b e g u n 

in 1 8 1 7 a n d o p e n e d f o r i ts 5 8 4 - k i l o m e t e r (363-

mi le) l e n g t h in 1 8 2 5 , had s u c c e s s f u l l y p r o v i d e d an 

e c o n o m i c a l o u t l e t in t h e East f o r t h e r i c h r a w 

m a t e r i a l s o f t h e W e s t . 

The Chesapeake & O h i o Canal w a s b e g u n as a 

p r o p o s e d w a t e r w a y a l o n g t h e es tab l i shed Po to 

mac a n d t r a n s - A l l e g h e n y t r a d e r o u t e t o t h e O h i o 

River . I t w a s t h e e c o n o m i c he i r o f t h e O ld Po to -

mack C o m p a n y w h i c h h a d a t t e m p t e d unsuccess 

f u l l y f r o m 1 7 8 5 t o 1 8 1 9 t o f u l f i l l G e o r g e W a s h 

i n g t o n ' s d r e a m o f d e v e l o p i n g a p r a c t i c a l w a t e r 

r o u t e t h r o u g h t h e P o t o m a c Val ley . 

C o n s t r u c t i o n o f t h e C. & O. Canal s t a r t e d o n J u l y 

4 , 1 8 2 8 . A f t e r m u c h g l o w i n g o r a t o r y P r e s i d e n t 

J o h n Q u i n c y A d a m s t u r n e d t h e f i r s t spade o f d i r t . 

On t h e same day , c o n s t r u c t i o n o f t h e B a l t i m o r e 

& Oh io Ra i l road began in B a l t i m o r e . The race f o r 

t h e W e s t ac ross t h e A l l eghen ies w a s o n ! 

F r o m t h e b e g i n n i n g , t h e cana l w a s bese t w i t h 

m a n y p r o b l e m s . L u m b e r , b u i l d i n g s t o n e , l i m e f o r 

c e m e n t , a n d o t h e r b u i l d i n g supp l i es w e r e o f t e n 

s c a r c e a n d expens i ve . Excava t i on f r e q u e n t l y 

revea led u n e x p e c t e d h a r d p a n , s la te , o r g r a v e l 

w h i c h m a d e t h e w o r k d i f f i c u l t a n d cos t l y . M a n y 

d i f f i cu l t i e s w e r e e n c o u n t e r e d in s e c u r i n g l and 

t i t l es f o r t h e r i g h t - o f - w a y . L a n d c o s t s w e r e f r e 

q u e n t l y a b o v e e s t i m a t e a n d excess ive ly h i g h . 

Because t h e P o t o m a c Va l ley w a s p r e d o m i n a t e l y 

a g r i c u l t u r a l , sk i l l ed l abo r w a s v i r t u a l l y unava i l 

ab le . The cana l c o m p a n y t u r n e d t o E u r o p e f o r 

i n d e n t u r e d labor . M e n a r r i v i n g f r o m I r e l a n d , 

G e r m a n y , N e t h e r l a n d s , Eng land , a n d Wa les s o o n 

p r o v i d e d a p o o l o f s t o n e c u t t e r s , m a s o n s , car 

p e n t e r s , a n d l a b o r e r s . W e l s h m i n e r s w e r e im

p o r t e d la ter t o d i g P a w Paw T u n n e l . M a n y w o r k 

e rs b e c a m e t h e u n w i t t i n g v i c t i m s o f u n s c r u p u l o u s 

c o n t r a c t o r s . F o o d w a s o f t e n p o o r a n d h o u s i n g 

c o n s i s t e d o f m a k e s h i f t d w e l l i n g s . Diseases s w e p t 

t h r o u g h t h e l abo r c a m p s . Because o f r i va l r i es a n d 

p re j ud i ces t h e w o r k e r s b r o u g h t w i t h t h e m f r o m 

Europe , t h e r e w a s m u c h f i g h t i n g b e t w e e n g r o u p s . 

S o m e t i m e s t h e m e n r i o t e d w h e n t h e y w e r e n ' t 

pa id a n d t h e mi l i t i a had t o be ca l led o u t . On t o p 

o f t hese t r o u b l e s , t h e B. & O. Ra i l r oad c o n t i n u e d 

t o p ress w e s t w a r d . 

Canal a n d r a i l r o a d w e r e s o o n c o m p e t i n g f o r p r o p 

e r t y r i g h t s . The C. & O. Cana l C o m p a n y h a d de

c i d e d t o l o c a t e i ts w a t e r w a y a l o n g t h e n o r t h bank 

o f t h e P o t o m a c in M a r y l a n d . The B. & 0 . w a s or 

gan ized in s u c h has te t h a t t h e f i n a l dec i s i on c o n 

c e r n i n g i ts r o u t e w a s n o t m a d e u n t i l a f t e r i t had 

g o t t e n u n d e r w a y . The r a i l r o a d t h e n d e c i d e d t o 

c o n s t r u c t i t s l ine f r o m B a l t i m o r e t h r o u g h Freder 

ick t o Po in t o f Rocks in t h e P o t o m a c Va l ley . 

C o n f i d e n t o f s e c u r i n g t h e r i g h t - o f - w a y in t h e 

P o t o m a c Va l ley i n h e r i t e d f r o m t h e O ld P o t o m a c k 

C o m p a n y , t h e C. & 0 . Cana l C o m p a n y d i r e c t o r s 

p r o c e e d e d in a le isu re ly f a s h i o n t o s e c u r e neces

sary l and t i t l es . H o w e v e r , t h e r a i l r o a d m o v e d m o r e 

agg ress i ve l y a n d sen t a g e n t s f a r u p t h e va l l ey t o 

secu re l and r i g h t s f r o m t h e i n h a b i t a n t s a t m a n y 

p o i n t s — p a r t i c u l a r l y at t h e n a r r o w g o r g e a b o v e 

Po in t o f Rocks . Because t h e b l u f f s c o m e c lose t o 

t h e r i ve r , t h e r e w a s r o o m f o r o n l y o n e o f t h e 

l ines. The B. & 0 . Ra i l road c l a i m e d t h e r igh t -o f -

w a y a n d s e c u r e d an i n j u n c t i o n aga ins t t h e cana l 

c o m p a n y . The cana l c o m p a n y appea led a n d t h e 

c o u r t s e v e n t u a l l y r u l e d in t h e cana l ' s f a v o r — t h u s 

e n d i n g a 4-year b i t t e r s t r u g g l e . 

The cana l w a s used as e a c h s e c t i o n w a s c o m 

p l e t e d : f i r s t , f r o m G e o r g e t o w n t o Seneca in 1 8 3 1 ; 

t h e n t o H a r p e r s Fe r ry in 1 8 3 3 ; a n d t o near Han 

c o c k in 1 8 3 9 , 2 1 6 k i l o m e t e r s ( 134 mi les) f r o m i ts 

b e g i n n i n g in G e o r g e t o w n . A b o u t t h i s t i m e t h e 

cana l e n c o u n t e r e d se r i ous f i n a n c i a l p r o b l e m s a n d 

t h e nex t 81 k i l o m e t e r s (50 .5 mi les) t o C u m b e r l a n d 

w e r e n o t c o m p l e t e d u n t i l 1 8 5 0 — 8 years a f t e r t h e 

r a i l r o a d r e a c h e d t h a t p o i n t . T h e f a s t e r a n d less 

e x p e n s i v e r a i l r o a d had m a d e t h e c a n a l o b s o l e t e . 

a n d t h e C. & O. Cana l C o m p a n y d r o p p e d i ts p lans 

t o c o n t i n u e a n o t h e r 2 9 0 k i l o m e t e r s ( 180 mi les) 

w e s t w a r d t o P i t t s b u r g h . 

The c o m p a n y had spen t $ 2 2 m i l l i on t o b u i l d 2 9 7 

k i l o m e t e r s (184 .5 mi les) o f cana l c o n s i s t i n g o f 7 4 

l i f t l ocks w h i c h ra ised i t f r o m sea level at G e o r g e 

t o w n t o 1 8 4 m e t e r s (605 fee t ) a t C u m b e r l a n d , 11 

s t o n e a q u e d u c t s w h i c h c a r r i e d t h e c a n a l o v e r 

m a j o r P o t o m a c t r i b u t a r i e s , seven d a m s t o s u p p l y 

w a t e r f o r t h e c a n a l , a n u m b e r o f w a s t e w e i r s t o 

c o n t r o l t h e w a t e r l eve l , h u n d r e d s o f c u l v e r t s t o 

c a r r y r o a d s a n d s t r e a m s u n d e r t h e c a n a l , a 9 5 0 -

m e t e r (3 ,117- foo t ) t u n n e l t o t a k e i t u n d e r a m o u n 

t a i n , and an a s s o r t m e n t o f s t o p l o c k s , r i v e r l ocks , 

b r i dges , s h o p s , s e c t i o n houses , a n d lock houses . 

The cana l gene ra l l y w a s 15 t o 18 m e t e r s (50 t o 6 0 

feet ) w i d e at t o w p a t h leve l , s l o p e d t o 9 t o 12 

m e t e r s (30 t o 4 0 feet ) ac ross at t h e b o t t o m a n d 

c a r r i e d a m i n i m u m d e p t h o f 1.8 m e t e r s (6 fee t ) o f 

w a t e r . T h e size o f t h e l o c k s — 4 . 5 7 m e t e r s (15 fee t ) 

w i d e and 3 0 m e t e r s ( 9 8 f e e t ) l o n g — r e s t r i c t e d 

t h e size o f t h e ba rges . A t y p i c a l b a r g e w a s 4 .41 

m e t e r s (14 .5 fee t ) w i d e , 2 8 m e t e r s (92 fee t ) l o n g , 

d r e w 1.37 m e t e r s (4.5 fee t ) o f w a t e r , a n d c o u l d 

c a r r y u p w a r d s o f 1 2 2 m e t r i c t o n s ( 120 tons ) o f 

c a r g o . 

The cana l d i d n o t a t t a i n a n y g r e a t m e a s u r e o f 

e c o n o m i c success , b u t i t p r o v i d e d a p r o m i n e n t 

and le isure ly means o f t r a n s p o r t i n g c o a l , f l o u r , 

g r a i n , a n d l u m b e r t o W a s h i n g t o n . In t h e ear ly 

s u m m e r o f 1 8 8 9 , a t i t a n i c f l o o d s w e p t t h e Poto

mac Val ley , l eav ing t h e cana l in r u i n . H o w e v e r , i t 

w a s r e b u i l t a n d used u n t i l 1 9 2 4 , w h e n a n o t h e r 

f l o o d se r i ous l y d a m a g e d t h e a l r e a d y f i nanc ia l l y 

t r o u b l e d cana l c o m p a n y . 

- s u o j j i p u o o 

j e q j e e M es jeApe pue ' j e j e M J B A U p a j n g o d ' s j oesu i 

se seoueAouue qons q j j M |eep o j p e j e d e j d e g 

•jotBM aqtfo ino pue /iBJf eyt uo A e j g 'Jeq jeB 

- o j d n o j B J O A | iu ie j j n o A 6ujdee>| Aq s6ujUMO.jp 

juaABJd d |9H s juap jooe j n o q j i M J IS IA j uesea |d 

e e-insue o j esues u o w u i o o pue u o i j n e o esn esee id 

A J . 3 3 V S H f l O A HOd 

s p e o j sseooe s n o u e n 

a q ; 6uo |e s e j o j s JSOUI j e p a s e q o j n d eq Aeiu s ^ u u p 

JJOS pue ' p o o j 'ao i ' sanddns 6 u j d u j e o S S I T d d f l S 

J! p u j j o j 9>i!i p p i o M noA se eaue e q j 9AB9| esea id 

pOpjAOjd 9JB S9OB|d0JIJ 9.I9U.M A|UO pajpUJJBd 9JB 

s a j j j | B U B O am 6uo |8 a j a q M A u e o juo jd o j eu ioa 

-|9M 9 J B noA j n q JJOJIUOO j noA J O J s e j j j i j o e j q j i M 

SB9JB p9JBU6lS9p |BJ9A9S 9JB 9J9qX O N I X G I N O I d 

• s p u n o j B d i u e o pue s e a j e o iuo jd UJOJJ Aeme ( j a a j 

001) SJ9L9UJ g 0E 1 d 3 l l eq i s n u i s a s j o j j ' S J O U M O 

puB| a jBAud q j j M s j u e i u e B u e j j e Bu idu ieo e^e iu 

j s n u i s d n o j S u e j j j s a n b a aB je i s a i j j i i o e j pa j j u i j i 

j o osneoeg p u e | j e q u i n Q o j e o a u a s U I O J J p e j j j u i 

- j ed Sj BujpiJ jpeqas- iOH D N I d l H M O V 8 3 S H O H 

qjedAAOi 9 q ; uo p a j i q i q o j d OJB s e p i q a A UMBJp 

-as joq pue 'S9| iqouiMOus pue S 9 | O A O J O J O U I B u i p n p 

-uj -S9|0!H9A JOJOUJ I I V H l V d A A O l NO S 3 T O I H 3 A 

•&GP0:1978- 261-217/16 

Reprint 1978 

A D M I N I S T R A T I O N 

Chesapeake & O h i o Cana l N a t i o n a l H i s t o r i c a l 

Park is a d m i n i s t e r e d by t h e N a t i o n a l Park Se rv i ce , 

U.S. D e p a r t m e n t o f t h e I n t e r i o r . 

For g e n e r a l p a r k i n f o r m a t i o n , p h o n e 3 0 1 -432 -2231 

o r w r i t e t h e S u p e r i n t e n d e n t , C & O Cana l Na t i ona l 

H i s t o r i c a l Park , Box 4 , S h a r p s b u r g , M d . 2 1 7 8 2 . For 

spec i f i c i n f o r m a t i o n a b o u t t h e l o w e r s e c t i o n f r o m 

G e o r g e t o w n t o Seneca , p h o n e G r e a t Fal ls T a v e r n , 

3 0 1 - 2 9 9 - 3 6 1 3 . In case o f e m e r g e n c y a n y t i m e in 

t h e pa rk , ca l l 3 0 1 - 4 3 2 - 2 2 3 3 . 

As t h e N a t i o n ' s p r i n c i p a l c o n s e r v a t i o n a g e n c y , t h e 

D e p a r t m e n t o f t h e I n t e r i o r has r e s p o n s i b i l i t y f o r 

m o s t o f o u r n a t i o n a l l y o w n e d p u b l i c l ands and 

n a t u r a l r e s o u r c e s . Th is i nc l udes f o s t e r i n g t h e 

w i ses t use o f o u r land a n d w a t e r r e s o u r c e s , p ro 

t e c t i n g o u r f i s h a n d w i l d l i f e , p r e s e r v i n g t h e en

v i r o n m e n t a l a n d c u l t u r a l va lues o f o u r n a t i o n a l 

pa rks and h i s t o r i c a l p laces , a n d p r o v i d i n g f o r t h e 

e n j o y m e n t o f l i fe t h r o u g h o u t d o o r r e c r e a t i o n . The 

D e p a r t m e n t assesses o u r e n e r g y a n d m i n e r a l re

s o u r c e s a n d w o r k s t o assu re t h a t t h e i r deve lop 

m e n t is in t h e bes t i n t e res t s o f a l l o u r p e o p l e . The 

D e p a r t m e n t a lso has a m a j o r r e s p o n s i b i l i t y f o r 

A m e r i c a n I nd ian r e s e r v a t i o n c o m m u n i t i e s a n d f o r 

p e o p l e w h o l ive in Is land T e r r i t o r i e s u n d e r U.S. 

a d m i n i s t r a t i o n . 

Nat ional Park S e r v i c e 
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The C. & O. Canal t o w p a t h can se rve as an af ter 

noon ' s r e t u r n t o t h e pas t , a w e e k - l o n g h i k i ng t r i p , a 

p lace f o r qu ie t m e d i t a t i o n , a s i te f o r an a m b i t i o u s 

f i e l d t r i p c o n c e r n e d w i t h e c o l o g y , g e o l o g y , eng i 

nee r i ng h i s t o r y , e c o n o m i c t h e o r y , a n d loca l cu l 

t u r e . 

It o f f e r s t h e s u d d e n d e l i g h t s o f w o o d d u c k s w i t h 

t he i r y o u n g , o f ca rd ina l s and b l u e b i r d s f l a s h i n g 

a m o n g t h e fo l i age , o f a f o x s c r a m b l i n g up a bank , 

o f t h e r u i n e d i ndus t r i a l s i tes o f a n o t h e r e ra . 

W e a t h e r e d by t i m e , t h e a q u e d u c t s and Paw Paw 

Tunne l have b e c o m e m o r e t h a n e n g i n e e r i n g fea ts . 

They n o w are s u b t l e p a r t s o f t h e landscape . The 

canal 's b e g i n n i n g , t h e t i da l lock at Rock Creek , is 

d i v o r c e d f r o m i ts ma in s e c t i o n a n d h i d d e n in a 

c l u m p o f w e e d s , a n d i ts e n d , t h e bas in at Cumber 

l and , has been f i l l ed , b u t o n al l t h a t r ema ins be

t w e e n t h e m t h e spec ia l p leasures o f w a l k i n g a n d 

l o o k i n g can be fu l l y rea l i zed . 

The cana l and i ts r i g h t - o f - w a y a re s y m b o l i c a l l y 

w i t h o u t b e g i n n i n g a n d e n d , f o r t h e y o f f e r a jou r 

ney in to t h e past s u r r o u n d e d by t h e t ime lessness 

o f l i v i ng t h i n g s . 
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Locking through. 

Canalboat headlamp. Conococheague Creek aqueduct at the turn of the century. 

Canalboats at Cumberland taking on coal for Georgetown. 

Canalboats at Williamsport wait for their next haul. 
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RECREATION ALONG THE CANAL 

A wide variety of recreational activities can be 
enjoyed in the park. 

A Georgetown Visitor Center is located between 
Thomas Jefferson and 30th Streets on the Canal. 

Conducted walks and evening programs are of
fered year-round to visitors. Information about 
these activities can be obtained at information 
stations and the superintendent's office. A mu
seum at Great Falls, Md. , open daily, helps to tell 
the story of the canal. 

HIKING AND BICYCLING. The canal towpath is an 
elevated t ra i l , originally 3.6 meters (12 feet) wide. 
Built mainly on earth and crushed stone, it made a 
good walking surface for the mules that pulled the 
barges. Al though land along the canal is over
grown in many places today, the towpath is un
obstructed and fol lows the entire length of the 
canal. Much of it becomes slippery for several 
days after a hard rain, and after sudden heavy 
rainstorms in the mountains or after lengthy 
periods of rainfall locally, portions of the towpath 
may wash out or become f looded. Hikers and 
bicyclists should turn back when this occurs. 
Night travel on the towpath, especially alone, is 
not recommended. 

CAMPING. All camping is restricted to designated 
areas. 

"Hiker-Biker" overnight campsites for tent camp
ing are spaced approximately every 8 kilometers 
(5 miles) along the 261-kilometer (165-mile) sec
t ion f rom Carderock to Cumberland. The campsites 
are allocated on a f irst-come, first-served basis. 
They have toi lets, picnic tables, f ire gril ls, and, in 
most cases, water. All camping gear must be 
carried in. Only 2 campsites, Antietam Creek and 
Mountain Lock, have adjacent parking. 

One campsite, w i th pit toilets only, is midway be
tween Seneca and Georgetown and is available 
by permit to through hiker-bikers. Such permits 
may be requested f rom the park ranger at Great 
Falls Tavern, 11710 MacArthur Blvd., Potomac, 
Md. 20854. 

Drive-in camp areas at McCoys Ferry, Fifteen Mile 
Creek, and Spring Gap are first-come, first-served. 
They have primit ive facilities only and there are no 
hookups for trailers. These sites are not for group 
camping. 

Group campgrounds are at Antietam Creek, Mill
stone Point, Fifteen Mile Creek, and the Marsden 
Tract. 

CANOEING AND BOATING. Canoeing is popular 
on the canal in the watered levels between George
town and Violets Lock near Seneca. Portages are 
required around each lock. Canoes can be rented 
at Swains Lock (milepost 16) and at Fletcher's 
Boat House (milepost 3). Only short and widely 
separated stretches of the canal upstream f rom 
Violets Lock are deep enough for canoeing. Some 
of these are Big Pool, Little Pool, and a 7-kilometer 
(4.5-mile) section f rom Town Creek to Oldtown. 
Only canoes and boats wi thout motors are per
mitted on the canal. 

Canoeing on the Potomac River is recommended 
only for experienced canoeists. Portages must be 
made at Dams 2, 3, 4, and 5, the power plant dam 
at Will iamsport, and the industrial dam at North 
Branch. For safety reasons, canoeing is strongly 
discouraged between Dam 3 and the U.S. 340 
bridge downstream f rom Harpers Ferry, in the area 
of the Great Falls of the Potomac, and in the Little 
Falls to Chain Bridge (Va. 120) area. 

All boating on the Potomac River is subject to 
Maryland regulations; the river is not part of the 
park. Slack-water areas behind dams are excellent 
places for most types of boating. Public access to 
the river is provided at 14 National Park Service 
boat ramps. There are also private and State boat 
ramps on the Maryland, Virginia, and West Virginia 
shores. Fees are usually charged for use of private 
ramps. 

VEHICLES ON TOWPATH. All motor vehicles, in
cluding motorcycles and snowmobiles, and horse-
drawn vehicles are prohibited on the towpath. 

HORSEBACK RIDING. Horseback riding is per
mitted f rom Seneca to Cumberland. Because of 
limited facil it ies, large equestrian groups must 
make camping arrangements wi th private land
owners. Horses must be kept 30.5 meters (100 
feet) away f rom picnic areas and campgrounds. 

PICNICKING. There are several designated areas 
wi th facilit ies for your comfort , but you are wel
come to picnic anywhere along the canal. Fires 
are permitted only where fireplaces are provided. 
Please leave the area as you would like to f ind it. 

SUPPLIES. Camping supplies, ice, food, and soft 
drinks may be purchased at most stores along the 
various access roads. 

FOR YOUR SAFETY 

Please use caution and common sense to ensure a 
pleasant visit wi thout accidents. Help prevent 
drownings by keeping your family or group to
gether. Stay on the trail and out of the water. 

Be prepared to deal w i th such annoyances as 
insects, polluted river water, and adverse weather 
condit ions. 
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