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This  i s  t h e  t h i r d  of a  s e r i e s  of pub l i ca t ions  r epo r t ing  on r e sea rch  t o  

develop methods, models, and gu ide l ines  f q r  planning and managing water-based 

r e c r e a t i o n  systems. The previous r e p o r t s  a r e :  Capacity of Water-Based Recreat ion 

Systems: P a r t  I, T h e - S t a t e  of t h e  A r t  - Gordon A. Hammon, Harold K. Corde l l ,  

e t  a l ,  (Apr i l  1974) and Capacfty of Water-Based Recreat ion Systems: P a r t  11, 

A Systems Approach t o  Capacity Analysis  - Gordon A. Hammon, Harold K. Corde l l ,  

( J u l y  1974). 

In  t h i s  r e p o r t ,  methods conceptual ized and t e s t e d  f o r  c o l l e c t i n g  and 

process ing  da t a  desc r ib ing  r e c r e a t i o n a l  boa t ing  behavior  a r e  presented .  The 

t e s t  s i t e  was Lake Burl ington i n  t h e  Piedmont of North Carol ina.  Means f o r  

da t a  c o l l e c t i o n  included ques t ionna i r e s ,  in te rv iewing ,  shore l ine-based  observa- 

t i o n ,  and a e r i a l  photography, 

Based. on an  a n a l y s i s  of t h e  in te rv iew and o n - s i t e  obse rva t ion  d a t a ,  a  

major f i nd ing  i s  t h a t  capac i ty ,  measured a s  number s f  boa t s  which should use  

a  lake  system a t  t h e  same time, probably should not  be f i x e d  by t h e  managing 

a u t h o r i t y .  Boaters  a t  t h e  s tudy  s i t e  appeared t o  have acc l ima t i zed  themselves 

t o  t h e  f r equen t ly  heavy use  cond i t i ons  which sometimes exceeded 1 boat  pe r  6 

a c r e s  of water  sur face .  Thus managers' and p l anne r s ' con t inua l  search  f o r  t h e  

magic number c a l l e d  capac i ty ,  which i f  found and used i s  be l i eved  t o  be t h e  

s o l u t i o n  t o  many management problems, appears  t o  be an  unnecessary p u r s u i t .  
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This i s  t h e  t h i r d  of t h r e e  r e p o r t s  concerned w i t h  t h e  capac i ty  of water-  

based r e c r e a t i o n  systems, The f i r s t  r epo r t  (Pa r t  I )  recognizes  t h e  complex and 

dynamic na tu re  of t he  capac i ty  concept and p r e s e n t s  d i scuss ion  of capac i ty  

through a  review of r e l e v a n t  l i t e r a t u r e ,  A major outcome of t h i s  review i s  

i d e n t i f i c a t i o n  of a n  obvious void i n  q u a n t i t a t i v e  research  aimecl a t  genera t ing  

capac i ty -o r i en t ed  gu ide l ines  f o r  r e c r e a t i o n a l  management of  water  resources ,  

The accomplished research  t h a t  has  been reviewed has been c l a s s i f i e d  by t h e  

type of f a c t o r s  w i th  which i t  p r imar i ly  d e a l s ,  The f i v e  s e t s  s f  f a c t o r s  i nc lude  

(1) a d m i n i s t r a t i v e ,  ( 2 )  b i o l o g i c a l ,  (3) phys i ca l ,  (4) s o c i a l ,  and (5) temporal 

cons ide ra t ions ,  Most of t h e  publ ished r e p o r t s  d e a l  w i t h  phys i ca l  and s o c i a l  

f a c t o r s ,  Phys ica l  f a c t o r s  inc lude  dimensions sf t h e  r e c r e a t i o n a l  land and water  

complex, speed of boa t s ,  and c l imate ,  Socfal  f a c t o r s  o r  cons ide ra t ions  inc lude  

behavior  under s t r e s s ,  t e r r i t o r i a l i t y  and mfgra t ion ,  and muta t ion  of behaviora l  

c h a r a c t e r i s t i c s .  

The second r e p o r t  (Pa r t  IE) conceptua l izes  a systems approach t o  c a p a c i t y  

a n a l y s i s ,  A thorough d i scuss ion  s f  t h e  importance af spec i fy ing  t h e  r e c r e a t i o n a l  

and o t h e r  o b j e c t i v e s  of water-based system a s  a necessary  pre l iminary  s t e p  t o  

c a p a c i t y  a n a l y s i s ,  A t t en t ion  i s  given t o  o b j e c t i v e s  s p e c i f i e d  i n  terms o f  

maximizing u s e r  s a t i s f a c t i o n  given va r ious  b f o l o g f c a l ,  phys i ca l ,  s o c i a l ,  and 

temporal c o n s t r a i n t s ,  A sys temat ic  approach t o  model l ing and even tua l ly  

quan t i fy ing  important  r e l a t i o n s h i p s  w i t h i n  a water-based r e c r e a t i o n  system i s  

presented.  S t rongly  emphasized i s  t h e  need t o  quan t l fy  l e v e l s  of r e c r e a t i o n a l  

a c t i v i t y  w i t h i n  system components and t o  accsunc f o r  v a r i a t i o n s  i n  r a t e s  of 

exchange among and rates of a c t i v i t y  w i t h i n  these  components, S p e c i f f c  f a c t o r s  

expected t o  a f f e c t  r a t e s  and l e v e l s  of a c t i v i t y  and thus  expected t o  a f f e c t  

r e c r e a t i o n a l  c a p a c i t y  a r e  i d e n t i f i e d ,  The genera l  p a t t e r n  of i n t e r r e l a t i o n s h i p s  

among t h e s e  f a c t o r s  i s  explained,  

This  t h i r d  report ( P a r t  L I E )  emphastzes the  methods end f i n d i n g s  of a  

r e sea rch  p r o j e c t  conducted a t  Lake Burl ington i n  North Caro l ina ,  One of t h e  

p r i n c i p a l  data  c o l l e c t i o n  methods used was in te rv iewing  lake u s e r s  combined 

w i t h  r e g i s t r a t i o n  of e n t e r i n g  boa te r s  a s  a  m e  ns  f o r  i d e n t i f y i n g  a t t i t u d e s  

and percept ions  of t h e  system, its u t f k i z a t i s n ,  and i t s  management, As a  

method, in te rv iewing  appeared t o  be very e f f e c t i v e  i n  gene ra t ing  c e r t a i n  types 

of information not  otherwise a t t a i n a b l e ,  These typcs  of informat ion  inc lude  



u s e r  c h a r a c t e r i s t i c s ,  percept ions  of u se  cond i t i ons ,  range of a c t i v i t i e s  p a r t i c i -  

pa ted  i n  by va r ious  c l a s s e s  of u s e r s ,  and seasonal  p a t t e r n  of water  r e c r e a t i o n  

p a r t i c i p a t i o n ,  

A second p r i n c i p a l  method involved u t i l i z a t i o n  of a  team of o n - s i t e  observers  

t o  measure and record  (1) amount and type  of u se ,  (2)  d i s t r i b u t i o n  of u se  over  t h e  

water-based system, and (3 )  amount of t ime b o a t e r s  were a c t i v e  on t h e  water  dur ing  

t h e i r  s t a y  a t  t h e  l a k e  s i t e .  On-si te  observa t ion  provides cont inuous records  of 

boa t ing  a c t i v i t y  p l u s  a  much more d e t a i l e d  and d e s c r i p t i v e  account of genera l  

p a t t e r n s  of use  and i n t e r a c t i o n s  among boa te r s .  A b a s i c  disadvantage s f  obser-  

v a t i o n  i s  t h a t  i t  provides only  genera l  d e s c r i p t i o n  of t h e  s p a t i a l  d i s t r i b u t i o n  

of boa t ing  a c t i v i t y ,  This  i s  a n  important measurement a i d  f o r  c a p a c i t y  cons ider -  

a t i o n ,  The observa t ion  methods t e s t e d  and u t i l i z e d  f o r  t h e  Lake Bur l ing ton  

p r o j e c t  a r e  descr ibed  a s  a  guide f o r  o t h e r s  undertaking s i m i l a r  research .  

The t h i r d  method developed and implemented involved use  of a e r i a l  photo- 

graphic techniques f o r  measuring amount, s p a t i a l  d i s t r i b u t i o n ,  and r a t e s  of 

boa t ing ,  sk i ing ,  and s a i l i n g  a c t i v i t y ,  A e r i a l  photography provides  comprehensive 

and near  ins tan taneous  views of t h e  use- loading s i t u a t i o n  throughout t h e  system. 

I n  a d d i t i o n ,  a e r i a l  photography i s  unobt rus ive  i n  t h a t  i t  does not  impact t h e  

u s e r s  o r  t h e i r  p a t t e r n s  of a c t i v i t y .  A major disadvantage found i s  t h e  complexity 

of e f f i c i e n t l y  a b s t r a c t i n g  d e n s i t y  and r a t e - o f - a c t i v i t y  informat ion  where l a r g e  

numbers of a e r i a l  photographs a r e  involved. A unique process  f o r  ob ta in ing  

needed da t a  from t h e  photography us ing  overhead p r o j e c t i o n  of nega t ive  images 

o v e r l a i d  w i th  a  g r i d  coord ina te  system was developed and found e f f e c t i v e ,  By 

record ing  t h e s e  da t a  a s  a  s e r i e s  of g r i d  coord ina tes ,  e l e c t r o n i c  process ing  

was made f e a s i b l e ,  A major problem which served a s  an  o b s t a c l e  t o  t imely  and 

complete t e s t i n g  of hypotheses s p e c i f i e d  f o r  t h i s  s tudy  was t h e  r e c t i f i c a t i o n  

of t h e  photographic imagery recorded a s  g r i d  coo rd ina t e s  ta t r u e - s c a l e  s p a t i a l  

d i s t r i b u t i o n s .  It i s  concluded t h a t  r ecen t  innovat ions  on or ths-photography 

provide  t h e  means f o r  overcoming t h i s  l a s t  o b s t a c l e  t o  e f f e c t i v e  u t i l i z a t i o n  

of a e r i a l  photography, 

A comprehensive da t a  process ing  system was devised,  implemented, and 

brought t o  95 pe rcen t  ope ra t iona l  phase, The da t a  from o n - s i t e  obse rva t ion  

and in te rv iewing  were analyzed t o  produce the  fo l lowing  major conclus ions  

concerning r e c r e a t i o n a l  capac i ty  of water  systems: 

(1) Based on ve rba l  and behaviora l  r e a c t i o n s  t o  heavy u s e  
cond i t i ons ,  it gene ra l ly  appears  t h a t  use  d e n s i t i e s  a s  
g r e a t  a s  1 boat  p e r  6 a c r e s  of t o t a l  water  a r e a  i s  s t i l l  
below t h e  upper r e c r e a t i o n a l  capac i ty  l i m i t  f o r  boat ing.  

x i i  



(2)  The dominant adverse  r e a c t i o n  t o  dense boa t ing  i s  
from fishermen and s a i l  boa t e r s ,  i n d i c a t i n g  a  need 
f o r  l ake  su r f ace  use  zoning. 

(3 )  There seemed t o  be a  d e s i r e  among p l easu re  b o a t e r s  
and s k i e r s  t o  p a r t i c i p a t e  i n  t h e i r  r e s p e c t i v e  
a c t i v i t i e s  dur ing  rimes of heavy use, 

( 4 )  S e t t i n g  c a p a c i t y  i n  terms of number of boa t s  a t  one 
time does not  appear  t o  be a  v i a b l e  and v a l i d  concern 
of management, 

Three s p e c i f i c  recommendations a r e  ev ident  based on t h e  above f ind ings ,  

1, Managers should not  a t tempt  to e s t a b l i s h  c a p a c i t y  l i m i t s  a s  a  

management o b j e c t i v e ,  Users of a  Lake system seem t o  au toma t i ca l ly  

accommodate themselves t o  e x i s t i n g  cond i t i ons ,  I n  t h i s  r e spec t ,  

t h e  des ign  capac i ty  of developed s i t e s  and f a c i l i t i e s  w i t h i n  t h e  

l a k e  system should not  be  allowed t o  a c t  a s  a  l h i t i n g  f a c t o r ,  

Overa l l  r e c r e a t i o n  s a t i s f a c t i o n  of u s e r s  i s  l i k e l y  t o  be l imi t ed  

i f  capac i ty  l i m i t s  a r e  imposed e l t h e r  d i r e c t l y  o r  i n d i r e c t l y .  

2. The water  su r f ace  of a  le,ke system should be zoned t o  accommodate 

slower and smal le r  boa ts  and s a i l  boa t s ,  These boa t s  and t h e i r  

ope ra to r s  cannot compete e f f e c t i v e l y  for space wi th  l a r g e r ,  mare 

powerful boa ts ,  

3 ,  Fur the r  r e sea rch  needs t o  be conducted t o  a s s e s s  t h e  impact of 

heavy use  loads on p o t e n t i a l  u s e r s '  d e c i s i o n s  t o  use  o r  no t  use  

a  l ake  system, This  r e sea rch  has not  cons idered  t h e  non-user,  

Such a  cons ide ra t ion  could a l t e r  somewhat t h e  conclus ions  reached 

and recommendations made. 





Accura te  i d e n t i f  i c a t i  on, d e s c r i p t i o n ,  and measurement of t h e  e f f e c t s  of 

t h e  many f a c t o r s  and t h e i r  i n t e r a c t i o n s  which a r e  hypothes ized  de te rminan ts  

of t h e  c a p a c i t y  of a water-based r e c r e a t i o n  a r e a  g e n e r a l l y  a r e  n o t  p o s s i b l e  

g iven  t h e  p r e s e n t  s t a t e  of t h e  ar t .  Models based  on rea l -wor ld  d a t a  a r e  

needed which q u a n t i f y  t h e  r e l a t i o n s h i p s  between i m p o r t a n t  r e s o u r c e ,  mana- 

g e r i a l ,  and b e h a v i o r a l  f a c t o r s .  Such models e n a b l e  p r e d i c t i o n  of t h e  conse- 

quences  o f  a l t e r n a t i v e  c o u r s e s  of a c t i o n  s o  t h a t  t h e s e  can be e v a l u a t e d  i n  

l i g h t  of t h e  r e c r e a t i o n  o b j e c t i v e ( s )  and g o a l s  of water-based a r e a s .  

T h i s  r e p o r t  ( P a r t  III of  a  t h r e e - p a r t  s e r i e s )  examines methods f o r  c o l -  

l e c t i n g  some of t h e  d a t a  needed i n  b u i l d i n g  p r e d i c t i v e  sys tem models and p r e -  

s e n t s  r e s u l t s  of h y p o t h e s i s  t e s t i n g  u s i n g  e m p i r i c a l  d a t a ,  The methods 

d e s c r i b e d  shou ld  prove t o  be ex t remely  v a l u a b l e  to l a k e  p l a n n e r s  and managers 

f o r  g e n e r a t i n g  p a r t i c i p a t i o n  and b e h a v i o r a l  daka on b o a t i n g  needed f o r  making 

s i t e - s p e c i f i c  d e c i s i o n s ,  For t e s t i n g  proposed d a t a  c o l l e c t i o n  methods and 

f o r  g e n e r a t i n g  d a t a  f o r  h y p o t h e s i s  t e s t i n g ,  a  s t u d y  was conducted i n  1969 on 

Lake B u r l i n g t o n  i n  t h e  Piedmont of North C a r o l i n a , "  The g e n e r a l  purpose  of 

t h e  r e s e a r c h  was t o  examine "capac i ty"  as a v i a b l e  management concep t .  Sev- 

e r a l  approaches  were employed i n  c o l l e c t i n g  d e s c r i p t i o n s  of t h e  r e s o u r c e ,  t h e  

u s e r s ,  t h e i r  b e h a v i o r ,  and impinging env i ronmenta l  f a c t o r s ,  Exper iences  w i t h  

accumulat ing,  h a n d l i n g ,  and p r o c e s s i n g  t h i s  d a t a  h a v e  p rov ided  v a l u a b l e  i n s i g h t s  

f o r  t h e  development of methods f o r  w a t e r  r e s o u r c e s  r e c r e a t i o n  r e s e a r c h .  

Before  a r e c r e a t i o n  sys tem can be modeled ar i t s  c a p a c i t y  can b e  d e s c r i b e d  

and q u a n t i f i e d ,  t h e  o b j e c t i v e ( s )  o f  t h e  sys tem must be  c l e a r l y  d e f i n e d  i n  t e rms  

o f  p r e f e r r e d  o u t p u t s ,  These o b j e c t i v e s  must ,  ~f c o u r s e ,  b e  c o n s i s t e n t  w i t h  t h e  

o v e r a l l  g o a l s  of t h e  p u b l i c  o r  p r i v a t e  agency which h a s  ownership QT charge  of 

t h e  w a t e r  r e s o u r c e  a r e a s .  Hopefu l ly ,  t h e s e  g o a l s  are c o n s i s t e n t  w i t h  t h e  s o c i -  

e t a l  p r e f e r e n c e s ,  For  t h e  p u b l i c  agency, t h e  g e n e r a l  r e c r e a t i o n  o b j e c t i v e  is  

t o  maximize t h e  f low of  r e c r e a t i o n a l  b e n e f i t s  from rhe  water r e s o u r c e  b a s e .  

2b Members of t h e  o r i g i n a l  r e s e a r c h  team f o r  t h i s  p r o j e c t ,  o t h e r  t h a n  t h o s e  
l i s t e d  as a u t h o r s ,  i n c l u d e  Lewis W e  Monerief ,  A s s o c i a t e  P r o f e s s o r  and D i r e c t o r ,  
R e c r e a t i o n  Research ,  Michigan S t a k e  U n i v e r s i t y  , and Richard  A. C ~ y s d a l e ,  
Environmental  S p e c i a l i s t ,  Bureau of Reclamatfon,  WSDT, Denver, Colorado, 
T h e i r  c o n t r i b u t i o n s  t o  t h i s  p r o j e c t  were  i n v a l u a b l e ,  



For t h e  p r i v a t e  agency, t h e  i m p l i e d  o b j e c t i v e  i s  t o  maximize n e t  monetary 

r e t u r n s  f o r  each d o l l a r  expended i n  p r o v i d i n g  t h e  r e c r e a t i o n  s e r v i c e .  

Subsumed i n  each  of t h e s e  g e n e r a l  o b j e c t i v e s  a r e  m u l t i p l e  i n t e r m e d i a t e  

g o a l s  o r  s t a n d a r d s  which l e n d  a more q u a n t i t a t i v e  i n t e r p r e t a t i o n  t o  t h e  

agency o b j e c t i v e s ,  These s t a n d a r d s  shou ld  be e x p r e s s e d  i n  u n i t s  o f  d e s i r e d  

o u t p u t  and t h e  l e v e l  o f  o u t p u t  d e s i r e d  must b e  s p e c i f i e d .  Without t h i s  degree  

of s p e c i f i c i t y ,  i t  i s  d o u b t f u l  t h a t  s u c c e s s  i n  a c h i e v i n g  t h e  o b j e c t i v e ( s )  can 

b e  measured, and modeling of t h e  r e c r e a t i o n  system becomes an a i m l e s s  e x e r c i s e  

o f  a t t e m p t i n g  t o  measure f a c t o r  r e l a t i o n s h i p s  w i t h o u t  a  r a t i o n a l e  f o r  judg ing  

t h e i r  importance,  I n  t h e  absence  of c l e a r l y  d e f i n e d  o b j e c t i v e s ,  measurement 

o f  t h e  r e l a t i o n s h i p s  among w a t e r  r e c r e a t i o n  system f a c t o r s  can at b e s t  b e  used  

t o  p r e d i c t  p a r t i a l  consequences o f  a l t e r n a t i v e  c o u r s e s  of management a c t i o n .  

Assuming i t s  measurement i s  a d e s i r a b l e  end ,  c l e a r  d e f i n i t i o n  o f  r e c r e a -  

t i o n  o b j e c t i v e s  makes i t  p o s s i b l e  t o  c o n c e p t u a l i z e  ;wad t o  measure t h e  c a p a c i t y  

of a water-based r e c r e a t i o n  system. I f  c a p a c i t y  can be e x p r e s s e d  s i m p l y  a s  

t h e  optimum number of b o a t s  or  pe rsons  p e r  a c r e  of wa te r  s u r f a c e  a t  one t ime ,  

a v e r y  wide range  of c a p a c i t y  l i m i t s  i s  l i k e l y  t o  e x i s t ,  depending on t h e  

s t a t e d  o b j e c t i v e ,  Obvious d i f f e r e n c e s ,  f o r  example, i n  c a p a c i t y  o c c u r  where 

maximizat ion of r e c r e a t i o n  b e n e f i t s  through w a t e r  s k i i n g  o r  s a i l i n g  o r  b o a t  

and bank f i s h i n g  a r e  a l t e r n a t i v e  o b j e c t i v e s ,  

Once t h e  d e f i n i t i o n  o f  o b j e c t i v e s  h a s  been accomplished,  models developed 

t o  e x p l a i n  t h e  r e l a t i o n s h i p s  among env i ronmenta l  f a c t o r s ,  u s e r  i n p u t s ,  and 

m a n a g e r i a l  a c t i o n s  become an e s s e n t i a l  p a r t  of t h e  management and p l a n n i n g  p ro-  

c e s s ,  I d e a l l y ,  management and p o l i c y  d e c i s i o n s  shou ld  be  p r e f a c e d  by a com- 

p r e h e n s i v e  a n a l y s i s  of t h e  consequences of t h e  a l t e r n a t i v e  a c t i o n s  p o s s i b l e  

as t h e y  a f f e c t  achievement of t h e  o b j e c t i v e g s )  . Unless  t h e  d e c i s i o n  maker is 

u n u s u a l l y  p e r c e p t i v e  and a n a l y t i c a l  i n  h i s  thought  p r o c e s s ,  r e a s o n a b l y  a c c u r a t e  

p r e d f c t f o n  o f  t h e  consequences o f  a l t e r n a t i v e  a c t i o n s  o r  unplanned o c c u r r e n c e s  

I 
i s  u n l i k e l y .  ConceptuaPly evo lved  and e m p i r i c a l l y  t e s t e d  models can a i d  

immensely i n  d i r e c t i n g  d e c i s i o n s  toward c o u r s e s  of a c t i o n  and p o l i c i e s  which 

c o n t r i b u t e  most t o  achievement o f  t h e  o b j e c t i v e  w h i l e  minimizing t h e  u n d e s i r -  

a b l e  secondary consequences ,  

U l t i m a t e l y ,  we would l i k e  t o  be  a b l e  t o  e x p r e s s  o r  measure c a p a c i t y  i n  

p r e c i s e l y  t h e  same u n i t s  by which t h e  d e s i r e d  p u b l i e  b e n e f i t s  s p e c i f i e d  i n  t h e  

management o b j e e t i v e ( s )  a r e  measured,  But i n  t h e  absence o f  a b i l i t y ,  g iven  

2 



t h e  p r e s e n t  s t a t e  of t h e  ar t ,  t o  q u a n t i t a t i v e l y  measure p u b l i c  b e n e f i t s  o r  

s a t i s f a c t i o n  o u t p u t s  from r e c r e a t i o n ,  p r o x i e s  must be  u s e d ,  Commonly used  

p r o x i e s  of r e c r e a t i o n  o u t p u t  i n c l u d e  amount of u s e  and number o f  use  o c c a s i o n s  

a t  one t ime,  p e r  u n i t  of a r e a ,  (Sometimes number QP d i f f e r e n t  v i s i t o r s  i s  

used ,  b u t  t h i s  s t a t i s t i c  i s  g e n e r a l l y  much more d i f f i c u l t  and c o s t l y  t o  

o b t a i n .  ) 

These measures o f  c a p a c i t y  ( o r  o u t p u t )  by themselves  have t h e  obvious  

d e f i c i e n c y  o f  o f f e r i n g  no d i r e c t  ev idence  o f  l e v e l  of p u b l i c  s a t i s f a c t i o n .  To 

account  f o r  t h i s  problem, m a n i f e s t a t i o n s  which seem t o  y i e l d  ev idence  o f  s a t -  

i s f a c t i o n  ( a t  Leas t  on an  o r d i n a l  s c a l e )  must b e  observed ,  

There  a r e  s e v e r a l  d i f f e r e n t ,  g e n e r a l l y  a c c e p t e d  m a n i f e s t a t i o n s  of capa- 

c i t y  which f o c u s  on w a t e r  r e c r e a t i o n  u s e r s '  i n t e r a c t i o n s  and b e h a v i o r a l  

r e s p o n s e s  t o  b o t h  c o n t r o l l a b l e  and u n c o n t r o l f  a b l e  i n f  l u e n c e s ,  Among t h e s e  are 

(1) v e r b a l  r e s p o n s e s  by u s e r s  t o  q u e s t i o n s  p e r t a i n i n g  t o  s a t i s f a c t i o n  and per-  

c e p t i o n ,  (2) t ime s p e n t  i n  r e c r e a t i o n  p a r t i c i p a t i o n ,  ( 3 )  s p a t i a l  r e l a t i o n s h i p s  

among u s e r s  and between u s e r s  and p h y s i c a l  o b j e c t s ,  ( 4 )  l e v e l  o r  i n t e n s i t y  of 

r e c r e a t i o n  a c t i v i t y ,  (5) s p a t i a l  d i s t r i b u t i o n  o f  r e e r e a t i o n i s b s ,  and (6) d i s -  

placement of one u s e r  group by a n o t h e r ,  These d e s c r i p t i o n s  o r  m a n i f e s t a t i o n s  

of s a t i s f a c t i o n  are e x p l o r e d  i n  g r e a t e r  dep th  %n S e c t i o n  TV of P a r t  I1 of t h i s  

r e p o r t  s e r i e s . '  I n  t h a t  s e c t i o n ,  t h e  b e h a v i o r a l  m a n i f e s t a r i o n s  of c a p a c i t y  a s  

determined by s a t i s f a c t i o n  l e v e l s  a r e  d e s c r i b e d ,  a d  h y p o t h e t i c a l  models a r e  

p r e s e n t e d  t o  e x p l a i n  v a r i a t i o n  i n  c h a r a c t e r i s t i c s  s e l e c t e d  t o  r e p r e s e n t  them, 

The f o c u s  on b e h a v i o r  i n  t h i s  s t u d y  assumes t h a t  a c t i o n s  and r e a c t i o n s  of 

r e c r e a t i o n  u s e r s  w i l l  change as p r o g r e s s i v e l y  h i g h e r  l e v e l s  of r e c r e a t i o n  

u t i l i z a t i o n  o c c u r  and as p e r c e i v e d  modes o f  s a t i s f a c t i o n  a t t a i n m e n t  change,  

Given a b f l i t y  t o  i d e n t i f y  d e v i a t i o n s  from b e h a v i o r a l  p a t t e r n s  which can b e  

expec ted  under  s t r e s s  o r  moderate  s t r e s s  c o n d i t i o n s ,  i t  was e x p e c t e d  (by 

o b s e r v i n g  c a p a c i t y  m a n i f e s t a t i o n s )  t h a t  use  l o a d s  cou ld  b e  d e t e c t e d  which sug- 

g e s t  t h e  approximate  u s e  c a p a c i t y  of t h e  s t u d i e d  w a t e r  r e c r e a t i o n  system,  

I n f o m a t f o n  on m a n i f e s t a t i o n s  of c a p a c i t y  and on t h e  f a c t o r s  a f f e c t i n g  

them were  thought  t o  be  needed f o r  Improved p l a n n i n g  and managing water-based 

r e c r e a t i o n  a r e a s  beyond t h e  i n t u i t i v e  l e v e l  a% which i t  now e x i s t s .  A prob- 

lem a r i s e s ,  however, i n  i d e n t i f y i n g  s u i  t a b l e  and e f f i c i e n t  means f o r  o b t a i n i n g  

1 
Hammon, Gordon A , ,  Harold KO C o r d e l l  , e t  a l ,  Capacity 3f Water-Based 

Reslreartion Sgst;ems - Part  11: A Syscerns Approach to C q a c i Q  AnaL$s&s, Water 
Resources  Research I n s t i t u t e  sf The ~ n i v e r & f t y  o f  North C a r o l i n a ,  Report  No. 9 0 ,  
J u l y  1994, 



and p r o c e s s i n g  d a t a .  S e c t i o n s  11, 611 and I V  of t h i s  r e p o r t  a d d r e s s  t h i s  

problem by p r e s e n t i n g  methods f o r  d a t a  c o l l e c t i o n  which have been f i e l d  t r i e d  

as a  p a r t  of a l a r g e r  r e s e a r c h  p r o j e c t  aimed a c  in-depth  i n v e s t i g a t i o n  o f  t h e  

c a p a c i t y  o f  water-based r e c r e a t i o n  s y s t e m s ,  

S e c t i o n  V r e p o r t s  s u c c e s s  and f a i l u r e s  s f  a system d e v i s e d  t o  p r o c e s s  and 

manage t h e  w a t e r  r e s o u r c e  r e c r e a t i o n  d a t a ,  S e c t i o n  V I  p r e s e n t s  r e s u l t s  of 

u s i n g  p a r t  of t h e  c o l l e c t e d  d a t a  t o  test s p e c i f i c  b e h a v i o r a l  h y p o t h e s e s .  

It was n e c e s s a r y  t o  u s e  s e v e r a l  d i f f e r e n t  methods f o r  g e n e r a t i n g  t h e  d a t a  

d e s c r i b i n g  t h e  m a n i f e s t a t i o n s  of c a p a c i t y  i d e n t i f i e d  e a r l i e r .  B a s i c  t o o l s  

used i n c l u d e d  o n - s i t e  i n t e r v i e w i n g ,  r e g i s t e r i n g  l a k e  u s e r s ,  o n - s i t e  o b s e r v a t i o n  

of water-use  a c t i v i t y ,  mai l -out  q u e s t i o n n a i r e s ,  and aerial photography of t h e  

l a k e  w h i l e  i n  use .  The a e r i a l  photography seemed t o  be t h e  b e s t  and most 

o b j e c t i v e  s o u r c e  o f  d a t a ;  b u t  because  of t e c h n i c a l  problems of  p r o c e s s i n g  b y  

computer, i t  was t h e  l e a s t  s u c c e s s f u l ,  

On-s i te  interviewing was n e c e s s a r y  t o  o b t a i n  measurement of Pake u s e r s  ' 
p e r c e p t i o n s  and s a t i s f a c t i o n s  r e l a t i n g  t o  t h e  type and i n t e n s i t y  of t o t a l  l a k e  

u s e ,  Amount o f  t ime s p e n t  a t  t h e  l a k e  s i t e  and i n f o r m a t i o n  r e l a t i n g  t o  b o a t -  

i n g  p a r t y  s t r u c t u r e ,  b o a t  type ,  and m a i l i n g  a d d r e s s  were o b t a i n e d  as informa- 

t i o n  r e q u i r e d  from t h e  r e g i s t r a t i o n  p r o c e d u r e ,  On-s i t e  o b s e r v a t i o n  of b o a t i n g  

a c t i v i t y  p rov ided  d a t a  on t ime s p e n t  i n  each  r e c r e a t i o n a l  a c t i v f t y  t y p e  b y  

i n d i v i d u a l  b o a t i n g  p a r t i e s ,  d i s t r i b u t i o n  of w a t e r  r e c r e a t i o n a l  u s e ,  and move- 

ment of b o a t i n g  a c t i v i t y  w i t h i n  t h e  Pake system.  A e r i a l  photography w a s  t o  

p r o v i d e  a check o f  t h e  i n f o r m a t i o n  o b t a i n e d  th rough  o b s e r v a t i o n  and i n  add i -  

t i o n  e n a b l e  measurement o f  s p a t i a l  r e l a t i o n s h i p s  and r a t e s  of movement o f  

w a t e r - s u r f a c e  u s e r s .  Mail-out q u e s t i o n n a i r e s  were used t o  supplement t h e  

above d a t a ,  e s p e c i a l l y  a e r i a l  pho tographs ,  and t o  s e c u r e  more a c c u r a t e  d e s c r i p -  

t i o n s  of t h e  w a t e r  c r a f t  used at t h e  s i t e ,  A summary of t h e  s c h e d u l e  fo l lowed  

f o r  c o l l e c t i n g  d a t a  u s i n g  each  o f  t h e s e  methods i s  p r e s e n t e d  i n  Tab le  1. 

An a t t e m p t  was made t o  m a i n t a i n  l i n k a g e s  between a 9 1  of t h e  d a t a  c o l -  

l e c t e d  by t h e  above methods. The p r i n c i p a l  l i n k a g e s  were main ta ined  by t i m e  

and p l a c e  c o r r e l a t i o n  o f  a b s e r v a t f o n s ,  Through t h e s e  l i n k a g e s  i t  was p o s s f -  

b l e ,  f o r  example, t o  a s s x i a t e  i n t e n s i t i e s  o f  a c t i v i t y  ( o b t a i n e d  from a e r i a l  

pho tographs)  a d  p l a c e  d i s t r i b u t i o n  o f  b o a t i n g  a c t i v i t y  ( o n - s i t e  o b s e r v a t i o n )  

w i t h  p e r c e p t i o n  of crowding o r  s a t i s f a c t i o n  (from Pnterviews of w a t e r  u s e r s ) ,  



Although t h e  above d e s c r i b e d  t e c h n i q u e s  of d a t a  c o l l e c t i o n  themselves  

a r e  n o t  new, t h e  ways t h e y  were  a p p l i e d  and modff ied f o r  t h i s  r e s e a r c h  do 

p r o v i d e  methodolog ica l  i n n o v a t i o n s  f o r  s t u d y  of wacer-based r e c r e a s i o n  sys tems ,  

Th is  i s  p a r t i c u l a r l y  t r u e  o f  t h e  a e r i a l  photography and o n - s i t e  o b s e r v a t i o n  

phases  of d a t a  c o l l e c t i o n ,  

Table  1 

8-2 ( S a t )  j 6 : 3 0  a,m, j 

ke.ECial- - 
Shore1 h e - b a s e d  photography 

Lake B u r l i n g t o n  i n  ~ h n a n c e  County i n  &he Piedmont of North C a r o l i n a  was 

s e l e c t e d  as t h e  s t u d y  s i t e  f o r  s e v e r a l  r e a s o n s ,  One s f  t h e  major  r e a s o n s  was 

t h e  c o o p e r a t i v e  a t z i e u d e  and i n t e r e s t  d i s p l a y e d  by t h e  C i t y  of B u r l i n g t o n  

R e c r e a t f o n  Department which h a s  j u r i s d i c t i o n  a v e r  r e c r e a e i o n a l  management of 

t h e  r e s e r v o i r ,  

The C i t y  of B u r l i n g t o n  had a p o p u l a t i o n  o f  &out  35,00Q i n  9969 ,  Its 

economy i s  s t r o n g l y  o r i e n t e d  toward t h e  t e x t 5 l e  i n d u s t r y  and l f g h t  manufac tu r ing ,  



Greensboro (1969 p o p u l a t i o n  s f  141,000) is l o c a t e d  abou t  twenty- f ive  m i l e s  

sou thwes t ;  Durham ( p o p u l a t i o n  of 94,000) i s  about  t h i r t y - f i v e  m i l e s  s o u t h e a s t .  

The t o t a l  p o p u l a t i o n  i n  1969 w i t h i n  a  t h i r t y - f i v e - m i l e  r a d i u s  numbered abou t  

250,000 p e r s o n s ,  

The major  c r i t e r i a  f o r  s e l e c t i o n  of t h e  s t u d y  s i t e  i n c l u d e d  t h e  d e g r e e  of 

a c c e s s  c o n t r o l ,  t y p e  o f  management and u s e  f a c i l i t i e s  p rov ided ,  and  s i z e  o f  

w a t e r  a r e a ,  

A p p l i c a t i o n  o f  s t u d y  p rocedures  r e q u i r e d  an a r e a  on which a c c e s s  c o n t r o l  

cou ld  be e s t a b l i s h e d .  T h i s  w a s  n e c e s s a r y  so  t h a t  o b s e r v a t i o n s  o f  use  cou ld  

be made w i t h i n  t h e  l i m i t s  of  a v a i l a b l e  f u n d s  and manpower and s o  t h a t  unde- 

t e c t e d  Zeakage a c r o s s  t h e  p e r i m e t e r  o f  t h e  sys tem and between subsystems would 

b e  s m a l l  enough t o  be un impor tan t .  I t  was a l s o  n e c e s s a r y  t o  s e l e c t  a l a k e  

w i t h  a  h i g h  i n c i d e n c e  of c o n c e n t r a t e d ,  i n t e n s i v e  use  and w i t h  management which 

was s t a b l e  and p o s i t i v e  b u t  a t  a low enough l e v e l  t o  p e r m i t  o b s e r v a t i o n  of f r e e  

1 i n t e r a c t i o n s  between persons  engaged i n  f i s h i n g ,  b o a t i n g ,  and water s k i i n g .  

S u b s t a n t i a l  f l u c t u a t i o n  of t h e  w a t e r  l e v e l  d u r i n g  t h e  s t u d y  p e r i o d  was a l s o  
I 

u n d e s i r a b l e  because  i t  would i n t r o d u c e  v a r i a b l e s  which could  n o t  be con- 

t r o l l e d  through a n a l y s i s .  At Lake B u r l i n g t o n  t h e r e  w a s  s m a l l  r i s k  of unaccept-  

a b l e  draw-down. 

I t  was d e s i r a b l e  t h a t  shore-based f a c i l i t i e s ,  such  as l a u n c h i n g  ramps and 

I p a rk ing  s p a c e s ,  b e  a v a i l a b l e  i n  s u f f i c i e n t  s i z e  and number t o  a l l o w  u s e  o f  t h e  

w a t e r  s u r f a c e  t o  r e a c h  a s a t u r a t i o n  p o i n t  w i t h o u t  b e i n g  l i m i t e d  by on-shore  

crowding. A c r i t e r i o n  f o r  l a k e  s i z e  was a l s o  e s t a b l i s h e d  and s t a t e d  a s  a 

range  from 400 t o  4000 a c r e s .  The 400-acre lower l i m i t  was based  on an assump- 

t i o n  t h a t  l a k e s  s m a l l e r  than  t h i s  do n o t  p r o v i d e  s u f f i c i e n t  o p p o r t u n i t y  f o r  ~ t h e  d i s p l a y  o f  b e h a v i o r a l  r e s p o n s e s  t o  v a r i o u s  c o n d i t i o n s  o f  use  d e n s i t y  and 
I i n t e n s i t y .  The 4000-acre upper  l i m i t  was based  on e s t i m a t e s  of t h e  maximum 

a r e a  f e a s i b l e  t o  s t u d y  under  t h e  c o n s t r a i n t s  of t ime and funds .  

Lake B u r l i n g t o n  seemed t o  f i t  t h e  above c r i t e r i a  b e t t e r  than  any o t h e r  

r e s e r v o i r  o r  l a k e  i n  North C a r o l i n a .  

Lake B u r l i n g t o n  is  a Y-shaped l a k e  o f  j u s t  over  500 a c r e s .  It was 

c r e a t e d  i n  1960 and i s  t y p i c a l  of o t h e r  impoundments on t h e  Piedmont P l a t e a u  

i n  t h a t  i t  i s  l o n g  and r e l a t i v e l y  narrow w i t h  a  h i g h l y  f r r e g a r l a r  s h o r e l i n e ,  

P i g w e  1. The c e n t r a l  b a s i n  i s  s l i g h t l y  l e s s  t h a n  two miles i n  l e n g t h  i f  

measured a l o n g  t h e  c e n t e r l i n e ,  The l e f t  and r i g h t  f o r k s  of t h e  Y measure 





3,O and 2 .8  m i l e s ,  r e s p e c t i v e l y ,  f o r  an a g g r e g a t e  c e n t e r l i n e  measurement of 

approx imate ly  7,8 m i l e s .  

Lake BwlZington Dirnensims 

Length . a , . . . , . . . . . . . , 7 ,8Q miles 

Width (wides t  p o i n t )  , . . . . . , , 0 , 2 7  m i l e s  

(approximate  average :  
c e n t r a l  b a s i n )  . . . . , , , 0.20 m i l e s  

(approximate  average :  
upper  arms) O * l O  m i l e s  

S h o r e l i n e ,  Length . . , . . , . , . 50 m i l e s  

Area,  water s u r f a c e  , . . . , . , . 500 a c r e s  

Depth, maximum . . . . . , . . . . , 35 f e e t  

Water dep th  i s  n o t  a  l i m i t i n g  f a c t o r  f o r  most t y p e s  and s i z e s  of b o a t s  

e x c e p t  i n  t h e  upper  extremes of t h e  arms. A t  a  g e n e r a l  d i s t a n c e  of twenty t o  

t h i r t y  f e e t  from s h o r e  when t h e  l a k e  is  a t  o r  n e a r  s p i l l w a y  l e v e l ,  b o a t e r s  

can s a f e l y  assume t h a t  dep th  i s  s u f f i c i e n t  f o r  b o a t i n g  and w a t e r  s k i i n g  

purposes .  

The l a k e ' s  w a t e r s  a r e  u s u a l l y  c l e a r ,  and d i s c o l o r a t i o n  f o l l o w i n g  heavy 

r a i n s  i s  s l i g h t .  The t y p e  and occur rence  o f  a q u a t i c  growth do n o t  impose 

c o n s t r a i n t s  on b o a t i n g  a c t i v i t i e s ,  Summer w a t e r  t empera tu re  v a r i e s  i n  a 

s m a l l  and n o n - c r i t i c a l  r ange  above and below 7 2 ' ~ .  

The c i t y  owns t h e  e n t i r e  s h o r e l i n e  f o r  a v e r t i c a l  d i s t a n c e  o f  n i n e  f e e t  

above s p i l l w a y  e l e v a t i o n .  A d d i t i o n a l  a c r e a g e  a t  b o a t  a c c e s s  p o i n t s  i s  owned 

and managed by t h e  c i t y  s o l e l y  f o r  r e c r e a t i o n  purposes .  Adjo in ing  landowners 

do n o t  have s h o r e l i n e  a c c e s s  t o  t h e  w a t e r  and a r e  p r o h i b i t e d  from i n s t a l l i n g  

p r i v a t e  b o a t  ramps and p i e r s .  Consequent ly ,  t h e r e  i s  l i t t l e  i n c e n t i v e  f o r  

r e s i d e n t i a l  development b o r d e r i n g  t h e  l a k e ,  and n o  more than  two o r  t h r e e  

r e s i d e n c e s  a r e  v i s i b l e  from t h e  l a k e  s u r f a c e ,  

The l a k e  was opened t o  p u b l i c  u s e  i n  1962 and h a s  s i n c e  been o p e r a t e d  by 

t h e  C i t y  of B u r l i n g t o n  Department s f  R e c r e a t i o n  and Parks .  P u b l i c  i n g r e s s  

and e g r e s s  i s  p e r m i t t e d  o n l y  a t  two l o c a t i o n s - - t h e  f i s h i n g  p i e r  and t h e  marina ,  

A d a i l y  o r  s e a s o n a l  charge  and r e g i s t r a t i o n  a r e  r e q u i r e d  f o r  b o a t  l a u n c h i n g  

o r  f i s h i n g ,  S p e c t a t o r s  and p i c n i c k e r s  a r e  n o t  r e q u i r e d  t o  r e g i s t e r  o r  pay a  

f e e ,  

Spaee and a c t i v f t y  zoning t h a t  were i n  e f f e c t  d u r i n g  t h e  s t u d y  p e r i o d  

a r e  summarized on t h e  f o l l o w i n g  page.  Zone d e s i g n a t i o n s  A th rough  E 
8 



(Figure 1) were e s t a b l i s h e d  f o r  s t u d y  purposes  on ly  and a r e  used h e r e  f o r  

convenience i n  d e s c r i b i n g  l o c a t i o n a l  r e l a t i o n s h i p s ,  

S m q  of Space m d  Ac t i v i t y  Zoning 

a. F i s h i n g  from b o a t s  - p e r m i t t e d  on t h e  e n t i r e  Lake, 

b .  F i s h i n g  from s h o r e  - p e r m i t t e d  o n l y  on a s t r f p  e x t e n d i n g  
abou t  100 y a r d s  from t h e  f i s h i n g  
p i e r  i n t o  Zone C. 

c. Water s k i i n g  - p r o h i b i t e d  i n  a r e a s  C and D;  p e r n i t t e d  
e l s e w h e r e ,  

d. Power b o a t i n g ,  s a i l i n g  - p e r m i t t e d  on e n t i r e  l a k e  b u t  
speed  r e s t r i c t e d  i n  Areas C and D. 

e .  Swimming and b a t h i n g  - e x c e p t  f o r  swimming i n c i d e n t a l  t o  
w a t e r  s k i i n g ,  p e r m i t t e d  on ly  f r o n  
s m a l l  p r o t e c t e d  beaches  n e a r  t h e  
mar ina  and t h e  f i s h i n g  p i e r  i n  Zone B e  

f. Boat l a u n c h i n g  and r e t r i e v a l  - b o a t s  p e r m i t t e d  t o  e n t e r  and 
l e a v e  t h e  w a t e r  o n l y  a f  t h e  marTna and 
f i s h i n g  p i e r  i n  Zone B e  

g. Boat l a n d i n g  ( c o n t a c t i n g  s h o r e )  - a s  d i s t i n c t  from l a u n c h i n g  
and r e t r i e v a l ,  b o a t s  p e r m i t t e d  t o  eon- 
t a c t  s h o r e  t o  embark o r  debark passen-  
g e r s ,  o n l y  a l o n g  f r o n t a g e  developed f o r  
p i c n i c k i n g  i n  Zone B, 

F a c i l i t i e s  and s e r v i c e s  i n c l u d e  a registration s t a t i o n ,  a modest snack- 

b m  o p e r a t i o n ,  and r e s t r o o m s .  Adequate p a r k i n g  a r e a ,  a g a s  pump, a  f l o a t i n g  

dock, b o a t  r e n t a l  complex, and s e v e r a l  l a u n c h i n g  ramps a re  a l s o  p rov ided .  

A review of Lake B u r l i n g t o n  r e g i s t r a t i o n  r e c o r d s  i n d i c a t e d  t h a t  most s f  

t h e  p a t r o n a g e  o r i g i n a t e d  from w i t k t n  a f i f t e e n  t o  twenty-mile r a d i u s ,  Water s u r -  

f a c e  a c t i v i t y  invo lved  a v a r i e t y  of b o a t  and motor s i z e s  and c o n f i g u r a t i o n s  

r a n g i n g  from sa i l  t o  twin-screw c a b i n  c r u i s e r s  and i n c l u d i n g  j e t s ,  i n b o a r d s ,  

o u t b o a r d s ,  inboard-ou tboards ,  pontoon b o a t s ,  r u n a b o u t s ,  and canoes .  Boat 

t r a v e l  speeds  ranged from l e s s  than  1 mph t o  more than  50 mph, producing wakes 

r a n g i n g  from r i p p l e s  t o  subs  tantial  waves c a p a b l e  o f  swamping s m a l l e r  b o a t s ,  



A s  i n d i c a t e d  i n  C h c p t e ~  I, one o f  t h e  most i m p o r t a n t  r e a s o n s  f o r  s e l e c t i n g  

Lake B u r l i n g t o n  as t h e  s t u d y  s i t e  was t h e  d e g r e e  o f  a c c e s s  c o n t r o l ,  The two 

e n t r a n c e  l o c a t i o n s  a t  Lake B u r l i n g t o n  a l lowed complete c o n t r o l  o v e r  b o a t s  dur- 

i n g  p e r i o d s  of s t u d y  a This  c h a p t e r  d e s c r i b e s  t h e  b o a t  r e g i s t r a t i o n  p rocedure  

which p rov ided  t h e  b a s i s  f o r  o v e r a l l  sys tem c o n t r o l ,  Also d i s c u s s e d  is  t h e  

i n t e r v i e w i n g  a d m i n i s t e r e d  t o  b o a t e r s  a t  t h e  s i t e  t o  o b t a i n  d a t a  on s u b j e c t i v e  

r e s p o n s e  t o  p r e v a i l i n g  l a k e  use  c o n d i t i o n s .  I n  a d d i t i o n ,  a m a i l  q u e s t i o n n a i r e  

d i s t r i b u t e d  t o  Lake B u r l i n g t o n  water s k i e r s  and an i n t e r v i e w  q u e s t i o n n a i r e  u s e d  

t o  de te rmine  management p r a c t i c e s  b e i n g  u t i l i z e d  on North C a r o l i n a  l a k e s  a r e  

d i s c u s s e d .  

Entrance Regis tration and Iaztemievs 

The v i s i t o r  r e g i s t r a t i o n  p rocedure  used by t h e  B u r l i n g t o n  Department of 

R e c r e a t i o n  and P a r k s  p rov ided  t h e  b a s i s  f o r  o v e r a l l  sys tem c o n t r o l .  Data 

d e s c r i b i n g  t h e  b o a t i n g  p a r t y ,  b o a t i n g  equipment ,  and l e n g t h  of s t a y  a t  the 

l a k e  were o b t a i n e d  th rough  a  b r i e f  i n t e r v i e w  of r e g i s t r a n t s ,  The a d m i n i s t r a -  

t i v e  p rocedure  i n c l u d e d  complet ion of a  d a i l y  p e r m i t  f o r  each  b o a t i n g  p a r t y  

e n t e r i n g  t h e  sys tem f o r  purposes  of f i s h i n g ,  b o a t i n g ,  o r  w a t e r  s k i i n g .  A  num- 

bered ,  two-part p e r m i t  (Appendix A )  s e r v e d  t o  r e c o r d  t h e  r e g i s t r a n t ' s  name and 

a d d r e s s ,  b o a t  number and make, number of pe rsons  i n  t h e  p a r t y ,  t i m e  i n ,  t i m e  

o u t ,  and d a t e .  Each p a r t y  w a s  r e q u i r e d  t o  pay a  o n e - d o l l a r  d e p o s i t  a t  r e g i s -  

t r a t i o n  s o  t h a t  t h e  p a r t y  would have i n c e n t i v e  t o  r e t u r n  t o  t h e  r e g i s t r a t i o n  

desk  b e f o r e  l e a v i n g .  Th is  s t e p  was n e c e s s a r y  f o r  de te rmin ing  t h e  t i m e  t h e  p a r t y  

l e f t  t h e  s i te ,  A summary of r u l e s  and r e g u l a t i o n s  appeared on t h e  s e c t i o n  o f  

t h e  p e r m i t  t o  be r e t a i n e d  by t h e  b o a t e r  as a r e c e i p t ,  Th i s  r e c e i p t  had t o  be 

r e t u r n e d  f o r  re fund  of  he d e p o s i t  upon e x i t i n g  t h e  sys tem.  The pr imary r e a s o n  

f o r  r e c o r d i n g  t i m e  i n  m d  rime o u t  f o r  each  b o a t  was t o  e n a b l e  d e t e r m i n a t i o n  o f  

l e n g t h  sf  s t a y  a t  t h e  l a k e .  

The permi t  was supplemented t o  i n c l u d e  i n f o m a t i o n  on group t y p e  ( f a m i l y ,  

s o c i a l ,  church ,  o t h e r )  and c e n p o s i t i a n  by s e x  and a g e ,  Age c l a s s e s  i n c l u d e d  

8-12, 13-20, 21-30, 31-40, 49-58, and 50 ~r more y e a r s ,  Also  i n c l u d e d  was 

i n f o r m a t i o n  on b o a t  l e n g t h ,  h ~ r s e p o w e r  rating, and t y p e  (canoe,  rowboat ,  out-  

board ,  i n b o a r d ,  inboard-ou tbaad .  o r  s a i l )  
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The informat ion  obta ined  proved t o  be inadequate  f o r  p o s i t i v e  i d e n t i f i c a -  

t i o n  of s p e c i f i c  boa t s  from a e r i a l  photographs as expla ined  i n  Chapter I V .  For 

t h i s  reason,  a supplemental ques t ionna i r e  (Appendix B )  was s e n t  i n  t h e  f a l l  

a f t e r  t he  summer d a t a  c o l l e c t i o n  per iod .  The purpose of t h e  ques t ionna i r e  was 

t o  o b t a i n  a more p r e c i s e  d e s c r i p t i o n  of i n d i v i d u a l  boa ts  used a t  the  l ake .  

This  information could have been e a s i l y  obtained dur ing  t h e  en t rance  in te rv iew 

of each boa t  ope ra to r ,  

Ce r t a in  except ions  t o  r o u t i n e  procedure were occasioned by the  on - s i t e  

s t o r a g e  of a few boats  under season permit  and by the  absence of Coast Guard 

r e g i s t r a t i o n  numbers on boa t s  powered by l e s s  than  1 0  horsepower motors. 

Approximately e igh teen  boa t s  covered by s e a s o n a l  permits  were moored a t  a 

f l o a t i n g  dock, Although t h e  owners were s u b j e c t  t o  d a i l y  r e g i s t r a t i o n ,  few of 

them complied, A t  t h e  o u t s e t  of the  s tudy ,  a record  was made of t h e  boa ts  

s t o r e d  a t  t h e  l ake .  On any day t h a t  these  were observed i n  use  on t h e  water ,  

a d m y  record ,  based on t h e  information compiled i n  advance, was i n s e r t e d  i n  

t h e  r e g i s t r a t i o n  f i l e ,  

Rental  boa t s  a t  t he  l a k e  and boa t s  powered by engines  r a t e d  l e s s  than LO 

horsepower were n o t  requi red  t o  ob ta in  and d i s p l a y  a Coast Guard r e g i s t r a t i o n  

number, In  o rde r  t o  a s s u r e  i d e n t i f i c a t i o n  of t h e s e  i n  t h e  course of l a t e r  

observa t ions ,  a p a i r  of d i s t i n c t  b lack  on yellow deca l s  bear ing  two-digit  

numbers were a f f i x e d  t o  t h e  bow of each boa t  Permission was requested of 

p r i v a t e  boa t  owners t o  a f f i x  t h e  deca l s  t o  each unnumbered boat t h a t  en t e red  

t h e  system. Although cooperat ion was gene ra l ly  good, a few boats  were launched 

wi thout  numbers. A s p e c i a l  e f f o r t  was made t o  i d e n t i f y  t h e s e  by means of co lo r  

o r  o t h e r  d i s t i n c t i v e  f e a t u r e s .  

Interview of Boaters 

A ten-minute i n t e rv i ew was administered t o  a random sample of t h e  boa t ing  

popula t ion ,  In te rv iews  were t i rne /p l ace / ac t iv i ty  a s soc i a t ed  i n  an e f f o r t  t o  

r e l a t e  behavior  t o  percept ions  of condi t ions  p r e v a i l i n g  a t  t h e  time. 

The r a t i o n a l e  f o r  conducting t h e  in t e rv i ew phase of t he  r e sea rch  was (1) 

t o  determine use r  percept ion  of boa t ing  use  cond i t i ons  f o r  which d e t a i l e d ,  

d e s c r i p t i v e  d a t a  had been obta ined  through a e r i a l  photography and on-s i te  

obse rva t ions ,  and (2) t o  ob ta in  information which might e x p l a i n  d i f f e r e n c e s  i n  

behavior  of the  va r ious  u s e r  groups under t hese  d i f f e r e n t  cond i t i ons ,  



Figure 2 .  A 10-minute interview was administered t o  a random sample of the 
boating population 



I n  o rde r  t o  ge t  a r e p r e s e n t a t i v e  sample of b o a t e r s ,  i t  was necessary  t o  

sample var ious  landing a r e a s  along the  shore .  In te rv iews  were conducted j u s t  

a s  t h e  s e l e c t e d  u s e r s  came o f f  t h e  wa te r  s o  t h a t  t h e i r  a p p r a i s a l  of r e c r e a t i o n  

condi t ions  and t h e i r  exper iences  would be f r e s h .  

There a r e  only two a reas  along the  Lake Bur l ing ton  s h o r e l i n e  where boa te r s  

may land  t h e i r  b o a t s ,  The s h o r e l i n e  of t hese  two a r e a s  was segmented f o r  

admin i s t r a t i on  of i n t e rv i ews  such t h a t  an equal  number of landings was expected 

among the  segments a t  a l l  t i m e s  dur ing  t h e  in t e rv i ew pe r iod ,  Assurance of 

equa l  numbers of landings  provided equa l  p r o b a b i l i t y  sampling a t  each segment. 

Figure 3 is  an example of a sampling schedule f o r  one day. The schedule con- 

sists of a 10 x 10 g r i d  wi th  time per iods  v e r t i c a l  and sample l o c a t i o n s  h o r i -  

zon ta l .  The letter e n t r i e s ,  A ,  B ,  C ,  D ,  des igna te  i n t e rv i ewers .  The i n t e r -  

viewing a r r a y  f o r  each day was der ived  by random assignment of i n t e rv i ewers  

among t h e  s h o r e l i n e  segments. The only r e s t r i c t i o n  on assignment was t h a t  no 

i n d i v i d u a l  s h o r e l i n e  segment was des igna ted  f o r  in te rv iewing  more than  two 

per iods  p e r  day. Each per iod  f o r  each segment w a s  one-half hour long. 

SAMPLE FRAME FOR: Sundag, 29th June 

Figure 3.  SampZing frame used t o  designate interviewer, time, 
and pZace on one of the study days. 
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A s  o r i g i n a l l y  conceived,  t h e  p l a n  was t o  i n t e r v i e w  a l l  b o a t  d r i v e r s  e v e r y  

t ime t h e y  landed a t  a g iven  segment d u r i n g  t h e  two ha l f -hour  p e r i o d s  of t h e d a y  

each segment was sampled, However, a s  a r e s u l t  o f  a p r e t e s t ,  it was d e c i d e d  

t h a t  each responden t  shou ld  be i n t e r v i e w e d  n o  more than  one t ime  p e r  day.  

Th is  minimi zed d i s r u p t i o n s  i n  t h e  responden t  ' s r e c r e a t i o n a l  e x p e r i e n c e  and 

he lped  t o  m a i n t a i n  goodwil l  toward t h e  r e s e a r c h  p r o j e c t .  

Each i n t e r v i e w  took  about  t e n  minu tes  t o  a d m i n i s t e r ,  Q u e s t i o n s  can be 

grouped i n t o  t h e  f o l l o w i n g  c l a s s e s :  (1) u s e r  and equipment d a t a ,  (2 )  t y p e s  

of use  of t h e  l a k e  on t h e  day of i n t e r v i e w ,  (3)  g e n e r a l  d a t a  on t h e  respond- 

e n t ' s  u s e  of Lake B u r l i n g t o n ,  ( 4 )  g e n e r a l  p e r c e p t i o n  o f  l a k e  management and 
* 

use ,  (5) u s e r  p e r c e p t i o n  of c o n d i t i o n s  on t h e  l a k e  f o r  t h a t  day and f o r  ' t he  

t r i p  o u t  on t h e  w a t e r  j u s t  p r i o r  t o  a d m i n i s t r a t i o n  o f  t h e  i n t e r v i e w ,  and (6)  

f a c t o r s  i n f l u e n c i n g  t h e  use  of t h e  l a k e  on t h e  t r i p  j u s t  p r i o r  t o  i n t e r v i e w .  

The i n t e r v i e w  i n s t r u m e n t  i s  shown i n  Appendix C. 

Approximately 200 u s a b l e  h t e r v i e w s  were oh t a i n e d  o v e r  t h e  e i  g h t  day 

( i n c l u d i n g  t h e  dry-run day) t h a t  i n t e r v i e w s  were conducted.  T h i s  i s  a 41.6 

p e r c e n t  sample o f  t o t a l  number of b o a t s  which u s e d  t h e  l a k e  d u r i n g  t h e  s t u d y  
, 7 

days .  Research s t a f f  members were  t h e  pr imary i n t e r v i e w e r s  f o r  t h e  s t u d y .  

The w r i t t e n  i n s t r u c t i o n s  g i v e n  t o  eaeh i n t e r v i e w e r  a r e  shown below. 

Ina tmct ims  for In-&erviewing 

" A l l  i n t e r v i e w e r s  w i l l  f a m i l i a r i z e  themselves  w i t h  t h e  a r e a s  of t h e  

mar ina  cor responding  t o  t h e  d i f f e r e n t  l o c a t i o n  numbers i n d i c a t e d  i n  t h e  sam- 

p l i n g  fo rmat .  

"Each i n t e r v i e w e r ,  a t  t h e  b e g i n n i n g  of each sampling day,  w i l l  b e  d e s i g -  

n a t e d  a le t t e r - -A,  B ,  C ,  o r  D, He w i l l  a l s o  r e c e i v e  a p l a n  of t h e  sampl ing 

fo rmat  f o r  t h a t  day and w i l l  p roceed  t o  conduct h i s  i n t e r v i e w s  th roughout  t h e  

day as i n d f c a r e d  by h f s  l e t t e r  i n  t h e  f a r m a t ,  For example, a t  p r e c i s e l y  

3:00 p,m, on Sunday, J u n e  1 5 ,  1969, I n t e r v i e w e r  A shou ld  be i n  a p o s i t i o n  t o  

moni to r  Loca t ion  7 ,  During t h e  one-half  h o u r ,  3: 00-3: 30, "A" w i l l  i n t e r v i e w  

eveqme  t h a t  i s  deemed i n t e r v i e w a b l e  i n  t h e  a s s i g n e d  a r e a  ( s e e  below f o r  

d e f i n i t i o n ) ,  I f  someone is a v a i l a b l e  f o r  i n t e r v i e w  a s  l a t e  a s  3 : 2 9 ,  t h i s  

pe rson  must b e  i n t e r v i e w e d  even though t h e  i n t e r v i e w  w i l l  run p a s t  3:30. 
11 The sampling p l a n  i s  a r r a n g e d  s o  t h a t  t h e r e  w i l l  be  one-half-hour w a i t -  

i n g  p e r i o d s  f o r  eaeh i n t e r v i e w e r  between each c o n s e c u t i v e  i n t e r v i e w i n g  p e r i o d .  

T h i s  a l l o w s  f o r :  Lnterviews which commence toward t h e  end of an i n t e r v i e w i n g  

p e r i o d  and run  o v e r  i n t o  t h e  n e x t  h a l f  hour ;  food b reaks ;  h e l p i n g  o u t  w i t h  
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i n t e rv i ewing  where nepded; a t t e n d i n g  t o  c l e r i c a l  work i n  connect ion wi th  t h e  

previous i n t e rv i ewing  per iod .  
11 On f i r s t  a r r i v i n g  a t  your ass igned  l o c a t i o n ,  do not i n t e rv i ew  anyone 

who may have landed  j u s t  p r i o r  t o  your a r r i v a l  at t h e  s p e c i f i e d  half-hour  

i n t e r v a l .  I n t e rv i ew  only people who you s e e  land  wi th in  t h e  i n t e rv i ewing  

per iod .  Should you f i n d  t h a t  you a r e  unable  t o  cope w i t h  t h e  volume of i n t e r -  

views, ge t  i n  c o n t a c t  with c e n t r a l  c o n t r o l  f o r  a s s i s t a n c e ,  

Who shouZd be interviewed? The d r i v e r  of t he  boa t  on t he  last t r i p  

i s  t h e  respondent who should be i n t e r -  

viewed. 

Definit$on of m interview target:  A d r i v e r  i s  deemed in t e rv i ewab le  

when t h e  d r i v e r  dur ing  t h e  previous t r i p  

s t e p s  from t h e  boa t  t o  t h e  shore."  

Interview of Lake Mmagew 

I n  o r d e r  t o  be  a b l e  t o  apply t h e  f i n d i n g s  of t he  on - s i t e  s tudy a t  Lake 

Bur l ing ton  t o  o t h e r  l a k e s  and t o  i d e n t i f y  p o s s i b l e  management s t r a t e g i e s ,  a 

s t udy  of North Ca ro l ina  l a k e  management was designed and executed.  This  p a r t  

of t h e  i n v e s t i g a t i o n  was conducted by a memberZ of t h e  s tudy  team who was 

concur ren t ly  c o l l e c t i n g  r e l a t e d  d a t a  on r e c r e a t i o n  management p r a c t i c e s  f o r  

h i s  d o c t o r a l  d i s s e r t a t i o n .  

The purpose o f  t h e  management a spec t  of t h e  s tudy  was t o  determine how 

North Caro l ina  l a k e s  of 500 o r  move s u r f a c e  a c r e s  were be ing  managed and t o  

i d e n t i f y  percept ions  of ocapa&ty by d i f f e r e n t  managers. Knowledge o f  e x i s t -  

i n g  management 

capac i ty  would 

f e l t  t h a t  l ake  

g ive  p r a c t i c a l  

p o r t i o n  of  t he  

p r a c t i c e s  was e s s e n t i a l  t o  t he  s tudy  i n  o r d e r  t o  cons ide r  how 

be a f f e c t e d  by a v a r i e t y  of management p r a c t i c e s .  It was a l s o  

managers who have been involved wi th  management of l akes  could 

i n s i g h t  i n t o  t h e  concept of capac i ty .  The o b j e c t i v e s  of t h i s  

s tudy  were: 

1. t o  desc r ibe  t h e  management p o l i c i e s  

i zed  on North Caro l ina  l a k e s  of 500 
3 

2 ,  t o  ob t a in  e s t i m a t e s  of t h e  level of 

season as recorded i n  l a k e  use d a t a  

l a k e  manager, and 

and p r a c t i c e s  be ing  u t i l -  

s u r f a c e  a c r e s  o r  more, 

l ake  use  during t h e  p a s t  

o r  a s  perce ived  by the  

Iq, Roger Warren, Jr  . , Mmagement Guidelines f o r  Water-Oriented Kecrea- 
t ion,  Unpublished Doctora l  D i s s e r t a t i o n ,  Ind i ana  Un ive r s i t y ,  Bloomington, Ind . ,  
1970, pp. 222.  
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