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I. I N T R O D U C T I O N  

Ems ion  along t h e  Great Lakes shore l ine  has received an inc reas ing  amount of 
a t t e n t i o n  i n  r e c e n t  yea r s ,  e s p e c i a l l y  through t h e  e f f o r t s  of t h e  Wisconsin 
Coastal  Management Program, t h e  Wisconsin Department of Natural  Resources, t h e  
Wisconsin Geological and Natural History Survey, and t h e  Univers i ty  of 
Wisconsin Sea Grant I n s t i t u t e .  I n  o rde r  t o  improve Wisconsin's c a p a b i l i t y  t o  
implement i t s  c o a s t a l  management program and t o  dea l  e f f e c t i v e l y  w i t h  shore 
e ros ion  problems, t hese  agencies  have c o l l e c t e d  extens ive  t e c h n i c a l  da t a  t o  
bui ld  an informat ion  base f o r  sho re l ine  decisionmaking. A s t a t e  shore e ros ion  
pol icy  p lan  has  been developed t o  guide f u t u r e  shore  management. 

Th i s  r e p o r t ,  Erosion Hazard Ar=: An Option f o r  Shore Managern*, focuses  on 
one aspec t  of '  t h e  shore e ros ion  plan,  use of non-s t ruc tura l  approaches t o  
e ros ion  damage reduct,ion. I n  p a r t i c u l a r ,  i t  o u t l i n e s  procedures f 'o r  
e s t a b l i s h i n g  and adminis te r ing  Erosion Hazard Areas (EHAs). Delineat ion and 
management of  EHAs  can provide a  number df op t ions  f 'o r  l e s sen ing  t h e  e f f e c t s  
of' shore  e ros ion  a t  t h e  l o c a l  l eve l .  This  r epor t  is intended t o  inc rease  
pub l i c  awareness of t hese  op t ions  a s  they e x i s t  under cur rent  s t a t u t o r y  
a u t h o r i t y  and t o  encourage t h e i r  app l i ca t ion  i n  Wisconsin c o a s t a l  communit,ies. 



11. NATURE OF THE SHORE EROSION HAZARD 

A .  -- Shore  E r o s i o n  Defined 

Shore  e r o s i o n  h a s  been d e f i n e d  as " t h e  s e t  o f  p r o c e s s e s  by which more 
s h o r e  m a t e r i a l  e . ,  sand ,  rock ,  o t h e r  sediments)  i s  removed t h a n  
depos i t ed" .  ( N a t u r a l  Hazard Management C o a s t a l  Areas, p.11-25) Four 
n a t u r a l  a g e n t s  of e r o s i o n  act on s h o r e l i n e  m a t e r i a l s :  waves, mass 
wast , ing,  s u r f a c e  wat.er r u n o f f ,  and i c e .  ( F e a s i b i l i t y  of Compensation for 
Man-Induced Shore  Eros ion :  - e l a t i o n  of Human A c t i v i t i e s  - t o  -- S h o r e  v Eros ion  
pp.1ff . )  E r o s i o n  is a n a t u r a l  p r o c e s s  t h a t  o c c u r s  c o n t i n u o u s l y  a l o n g  
s h o r e l i n e s ,  and it becomes a problem o n l y  when it c o n f l i c t s  w i t h  human 
p l a n s  f o r  s h o r e l i n e  a r e a s .  Along t h e  Great Lakes s h o r e l i n e s  two t y p e s  o f  
e r o s i o n  c h a r a c t e r i s t i c a l l y  occur :  1 )  upper  b l u f f  e r o s i o n  due t o  non.-wave 
r e l a t e d  c a u s e s ;  2 )  b l u f f  toe  and beach e r o s i o n  as a r e s u l t  of' wave a c t i o n .  

The rate o f  upper  b l u f f  e r o s i o n  may be ' inf luenced by n a t u r a l  a n d / o r  
human-induced f a c t o r s .  Such n a t u r a l  f a c t o r s  as b l u f f  h e i g h t  and a n g l e  o r  
r e s i s t a n c e  of b l u f f  m a t e r i a l  d i r e c t l y  a f f e c t  e r o d i b i l i t y .  I n  a d d i t i o n ,  
t h e  s t a b i l i t y  o f  t h e  b l u f f  w i l l  be i n f l u e n c e d  by human-induced f a c t o r s  
l i k e  i n c r e a s e d  wate r  runoff  due t o  v e g e t a t i o n  removal and pav ing  o r  
l o a d i n g  caused by s t r u c t u r e s  on t h e  b l u f f  top.  Because l a n d  usage  i n  
upland areas d i r e c t l y  a f f e c t s  upper  b l u f f  s t a b i l i t y ,  t h i s  t y p e  of e r o s i o n  
responds  t o  l a n d  management p r a c t i c e s  aimed at  l e s s e n i n g  t h e  impact of 
c o n s t r u c t i o n  and development. 

I n  g e n e r a l ,  wave-induced e r o s i o n  a f f e c t s  t h e  s h o r e l i n e  th rough  removal and 
t r a n s p o r t  of s h o r e  m a t e r i a l s  and i s  most s e v e r e  d u r i n g  s to rm e v e n t s  and 
p e r i o d s  of h i g h  water .  While r e g u l a t i o n  o r  r e s t r i c t i o n  of t h e  u s e s  of 
s h o r e l a n d s  c a n  l e s s e n  damages t o  p r o p e r t y  and b u i l d i n g s  caused by t h i s  
t y p e  of e r o s i o n ,  r e d u c i n g  t h e  a c t u a l  amount o f  e r o s i o n  t h a t  o c c u r s  depends 
on c o n s t r u c t i o n  of s h o r e  p r o t e c t i o n  s t r u c t u r e s .  I n  cop ing  w i t h  s h o r e  
e r o s i o n ,  it is important  t o  remember t h a t  i t s  c a u s e s  and e f f e c t s  d i f f e r  
and respond t o  d i f f e r e n t  t e c h n i q u e s  f o r  damage r e d u c t i o n .  

B. Shore  E r o s i o n  Damages 

Wisconsin h a s  l o s t  o v e r  two s q u a r e  miles o f  l a n d  t o  s h o r e  e r o s i o n  s i n c e  
1900. Along t h e  Lake Michigan s h o r e l i n e  o f  Wisconsin ,  long-term r e c e s s i o n  
r a t e s  of 2-12 feet p e r  y e a r  have been recorded  f o r  sand p l a i n s  and 2-4 
f e e t  p e r  y e a r  f o r  h igh  b l u f f s .  Recess ion  r a t e s  of 2-5 f e e t  a n n u a l l y  a r e  
common a l o n g  many erosion-prone r e a c h e s  of t h e  Lake S u p e r i o r  s h o r e l i n e .  
(Wisconsin 's  Shore  E r o s i o n  P lan ,  p.1) 

E r o s i o n  damage f i g u r e s  f o r  t h e  Great  Lakes s h o r e l i n e  have been e s t i m a t e d  
f o r  two r e c e n t  p e r i o d s  of h igh  w a t e r  l e v e l s .  According t o  a n  Army Corps 
of E n g i n e e r s  s u r v e y ,  t h e  t o t a l  e s t i m a t e  d u r i n g  t h e  1951-52 p e r i o d  was $61 
m i l l i o n ,  o r  approx imate ly  $168 m i l l i o n  i n  1973  d o l l a r s .  Revised e s t i m a t e s  
f o r  t h e  t o t a l  damage d u r i n g  1972-74 were somewhat l e s s  t h a n  t h e  o r i g i n a l l y  
e s t i m a t e d  $400 m i l l i o n ,  bu t  st i l l  a  s i g n i f i c a n t  i n c r e a s e  from t h e  e a r l y  
1950 ' s .  ( E r o s i o n / I n s u r a n c e  Study, p.6)  



P r e l i m i n a r y  damage e s t i m a t e s  from a  s t u d y  conducted by t h e  Wisconsin  
Department o f  N a t u r a l  Resources  f o r  t h e  Amy Corps of  E n g i n e e r s  produced 
t h e  f o l l o w i n g  danage f i g u r e s  f o r  t h e  h i g h  w a t e r  p e r i o d  o f  1972-76. These 
t o t a l s  i n c l u d e  t h e  r e s u l t s  o f  p r e v i o u s  p i l o t  s t u d i e s  done i n  Brown, 
Douglas,  and Racine  c o u n t i e s  a s  well. 

LAKE M I C H I G A N  LAKE SUPERIOR 
SHORELINE SHORELINE 

R e s i d e n t i a l  $ 9,732,000 $619,000 
Commerical / Indus  t r i a l  971,000 45,000 
Transpor t  a t i o n  1 0 , 0 0 0  110,000 
A n r i c u l t u r e / U t i l i t i e s  3.296.000 - - 
Other  
T o t a l  

(Summary o f  G r e a t  Lake? Flood and E r o s i o n  Damages, Labor  Day 2972-Labor 
Day 1976: P r e l i m i n a r y  - D r a f t )  

I n  economic t e r m s  e r o s i o n  damages have been c o s t l y .  I f  t h e  s o c i a l  c o s t s  
o f  d i s r u p t i v e  e f f e c t s  on t h e  l i v e s  o f  s h o r e  p r o p e r t y  owners Could be 
c a l c u l a t e d ,  t h e  f i g u r e s  would be even h i g h e r .  And a l t h o u g h  t h e s e  s t u d i e s  
have c o n c e n t r a t e d  on h igh  w a t e r  p e r i o d s ,  t h e  e f f e c t s  of h i g h  w a t e r  are 
f e l t  even a f t e r  a  p e r i o d  of  c r i s i s  h a s  passed.  I n  o r d e r  t o  d e a l  
e f f e c t i v e l y  w i t h  t h e  i s s u e ,  it must be recogn ized  t h a t  s h o r e  e r o s i o n  i s  a  
dynamic p r o c e s s  t h a t  c o n t i n u e s  from y e a r  t o  y e a r .  

C. Need f o r  Concern 

Coas ta l  communi t ies  have a n  i m p o r t a n t  s t a k e  i n  f i n d i n g  s o l u t i o n s  t o  s h o r e  
e r o s i o n  problems. S e v e r a l  c o n c e r n s  a r e  e s p e c i a l l y  i m p o r t a n t :  1 )  t o  
r educe  economic l o s s e s  a s s o c i a t e d  w i t h  e r o s i o n  damages; 2 )  t o  p r o t e c t  
p u b l i c  h e a l t h ,  s a f e t y ,  and welfare; 3) t o  d e v e l o p  e f f e c t i v e  s h o r e l i n e  
management. 

1. Reduc t ion  of e r o s i o n  damages t o  p r i v a t e  and p u b l i c  p r o p e r t y  c a n  
b e n e f i t  a  community by m a i n t a i n i n g  t h e  economic base  f o r  development 
and t a x a t i o n  and p r o t e c t i n g  community i n v e s t m e n t s .  B u i l d i n g s  p laced  
on p r i v a t e  p r o p e r t y  l o s e  v a l u e  r a p i d l y  when t h r e a t e n e d  by e r o s i o n ,  
and l a n d  l o s t  t o  t h e  e r o s i o n  p r o c e s s  i s  s imply  n o t  a v a i l a b l e  f o r  any 
t y p e  o f  use .  I n  many a r e a s  s h o r e  p r o p e r t y ,  because  of i ts  a e s t h e t i c  
and r e c r e a t i o n a l  b e n e f i t s ,  h a s  a  h i g h e r  market  v a l u e  and  assessment  
t h a n  n e i g h b o r i n g  i n l a n d  p r o p e r t i e s ,  making t h e  economic l o s s e s  even 
g r e a t e r .  Expensive  p u b l i c  i n v e s t m e n t s ,  such  a s  power p l a n t s ,  
t r a n s p o r t a t i o n  c o r r i d o r s ,  and communication sys tems ,  may be 
t h r e a t e n e d  as w e l l .  Repa i r  o r  r ep lacement  of  t h e s e  t y p e s  of 
f a c i l i t i e s  i s  c o s t l y  f o r  t h e  community. 

2. P r o t e c t i n g  p u b l i c  h e a l t h ,  s a f e t y ,  and w e l f a r e  i s  a  p r imary  
r e s p o n s i b i l i t y  o f  a l l  government. S h o r e  e r o s i o n  may c r e a t e  s p e c i f i c  
problems i n  t h e s e  a r e a s .  S e p t i c  sys tems  may f a i l  due t o  b l u f f  
r e c e s s i o n ,  b u i l d i n g s  may be abandoned and become d i l a p i d a t e d  when 



threatened by a  receding b l u f f ,  o r  t r a n s p o r t a t i o n  and communication 
systems may be d is rupted  because of massive eros ion .  I n  t h e  f i r s t  
two cases ,  t h e  impacts a r e  pr imar i ly  i n d i v i d u a l ,  a f f e c t i n g  r e l a t i v e l y  
few proper ty  owners. Disrupt ion of t r a n s p o r t a t i o n  o r  communication, 
however, could have an adverse e f f e c t  on t h e  community a s  a  whole, 
poss ib ly  c u t t i n g  i t  o f f  from other  necessary s e r v i c e s  such a s  f i r e  
p r o t e c t i o n  o r  medical care .  It is  i n  t h e  pub l i c  i n t e r e s t  t o  prevent 
t h e s e  o r  s i m i l a r  s i t u a t i o n s .  

3 .  Developing e f f e c t i v e  shore l ine  management i s  a  complex t a s k ,  mandated 
by f e d e r a l  and s t a t e  l e g i s l a t i o n .  I n  genera l  terms shore management. 
means planning and ca r ry ing  out  optimal uses  of  the shore l ine  a r e a  
both f o r  t h e  p resen t  and t h e  f u t u r e ,  with a  focus on preserv ing  and 
enhancing i t s  usefu lness  and beauty. Within t h a t  framework, 
management encompasses a  var ie ty  of  t a s k s :  i nc reas ing  pub l i c  
awareness of  n a t u r a l  sho re l ine  e ros ion  and a c c r e t i o n  processes  and of 
human impact on t h e  shore ;  c o n t r b l l i n g  non-point source p o l l u t i o n  and 
sedimentat ion;  p ro tec t ing  s t . ruc tures  and na tura l  environments; and 
guid ing  community development and cons t ruc t ion  so t h a t  negat ive  
impacts  on t h e  shore a r e  minimal. Erosion c o n t r o l  and damage 
reduct ion  a r e  key a spec t s  i n  developing an e f f e c t i v e  s h o r e l i n e  
management program. 

D. Dealing wi th  Shore _Erosion 

Methods f o r  dea l ing  with t h e  e f f e c t s  o f  sho re l ine  e ros ion  can be 
ca tegor ized  a s  remedial o r  preventive.  Remedial s o l u t i o n s  a r e  aimed at 
slowing down t h e  e ros ion  process ,  and they focus  on t h e  cons t ruc t ion  of  
shore  p r o t e c t i o n  devices.  While remedial techniques can and should be 
appl ied  i n  circumstances where publ ic  investments  can be pro tec ted  i n  no 
o the r  way, they present  problems a s  well .  S t r u c t u r a l  devices  a r e  
expensive t o  cons t ruc t ,  sometimes exceeding t h e  c o s t  of  p o t e n t i a l  e ros ion  
damages, as a  s tudy of t h e  Canadian Great Lakes shore l ine  demonstrates.  
(Canada/Ontario Great  Lakes Shore Damage Survex, pp.51, 96) Construct ing 
t h e  most durable  and e f f e c t i v e  shore p ro tec t ion  r e q u i r e s  an engineering 
a n a l y s i s  o f  t h e  shore l ine .  Land-water i n t e r a c t i o n s  along t h e  shore a r e  
complex, and d i s r u p t i n g  them i n  one a r e a  may have a  negat ive impact on 
another  a r e a .  S ince  remedial measures t o  reduce e ros ion  damages a r e  not  
always f e a s i b l e ,  it i s  a d v i s i b l e  t o  have prevent ive  opt ions  a v a i l a b l e .  

Prevent ive ,  i . e . ,  non-s t ruc tura l ,  approaches concent ra te  on reducing 
erosion-caused damages pr imar i ly  through shore l ine  management and guidance 
of land use a c t i v i t i e s .  Rather than t r y i n g  t o  a r r e s t  t h e  n a t u r a l  process 
of e r o s i o n ,  non-s t ruc tura l  approaches at tempt t o  l e s sen  t h e  impact on 
people and property through forethought  and planning. Techniques such a s  
maintaining a  hazard information system, e s t a b l i s h i n g  cons t ruc t ion  
setbacks from t h e  shore ,  o r  adopting zoning ordinances t o  r e s t r i c t  t h e  
uses  of erosion-prone a r e a s  a r e  p o t e n t i a l l y  use fu l  preventive s t r a t e g i e s .  
I f  t h e  c r i t i c a l  i s s u e  i s  t h e  proximity of people and t h e i r  possess ions  t o  
an erosion-threatened a rea ,  a  s e n s i b l e  so lu t ion  i s  t o  f o r e s t a l l  t h e  
problem through management s t r a t e g i e s  which he lp  people avoid hazardous 
s i t u a t i o n s  as much a s  poss ib l e .  This type of f o r e s i g h t  has led t o  t h e  
recogni t ion  t h a t  many types  of  na tu ra l  hazards r e q u i r e  s p e c i a l  t reatment  
and planning. 



E. Erosion Hazard A r e a s  (EHAs) 

I n  an e f f o r t  t o  minimize t h e  hazardous e f f e c t s  of  o t h e r  t ypes  of n a t u r a l  
phenomena, a  number of communities have u t i l i z e d  t h e  prevent ive  technique 
of  d e l i n e a t i n g  and managing hazard-prone a reas .  For a  number of  hazards,  
i nc lud ing  f l o o d s ,  l a n d s l i d e s ,  earthquakes and avalanches,  t h e  a n a l y s i s  i s  
s i m i l a r .  

1. Del inea te  t h e  a r e a s  p o t e n t i a l l y  a f f ec t ed  by extreme n a t u r a l  events ;  

2. Estimate t h e  b e n e f i t s  derived from use of  resources  i n  vulnerable  
a r e a s  a s  well  a s  t h e  r i s k  of poss ib l e  l o s s  due t o  human occupation of 
t hose  a r e a s ;  

3. I d e n t i f y  t h e  range of  poss ib l e  adjustments  t o  t h e  hazard ;  

4. Assess t h e  present  and f u t u r e  impacts of  adjustments  being made, 
remembering t h a t  over  time o r  d i s t a n c e  a  b e n e f i c i a l  a c t i o n  may 
produce negat ive  e f f e c t s ;  

5. Recognize t h a t  p ro tec t ing  an a r e a  from more f requent ,  l e s s  severe  
even t s  may encourage its use i n  a way t h a t  w i l l  produce d i s a s t r o u s  
damages from t h e  r a r e ,  severe  events .  (Natura l  Hazard Management a 
Coasta l  Areas, p. 1-21 

An Erosion Hazard Area (EHA) could be estab, l ished i n  a  community t o  
designate any a r e a s  of t h e  shore l ine  t h a t  a r e  threa tened  by severe  e ros ion  
damages. The EHA would c o n s i s t  of  a  geographic a r e a  inc lud ing  t h e  
immediate sho re l ine  which is sub jec t  t o  e ros ion  and t h e  ad jacen t  impacted 
property. It could be i d e n t i f i e d  by l i n e s  on a  map and by s p e c i f i c  
property descript . ions.  Figure 1 i l l u s t r a t e s  an EHA. EHA d e l i n e a t i o n  
focuses  a t t e n t i o n  on a  hazard a r e a ,  encourages planning f o r  shore  e ros ion  
problems before they reach s e r i o u s  propor t ions ,  and provides a  leg i t imat 'e  
geographic framework f o r  implementing prevent ive  s o l u t i o n s  to  shore 
e ros ion  problems. Once es tab l i shed ,  an EHA can a l s o  provide t h e  b a s i s  f o r  
u t i l i z i n g  new management s t r a t e g i e s  a s  they a r i s e  i n  t h e  fu tu re .  

After an EHA is de l inea ted ,  a  number of management techniques can be 
a p p l i e d ,  ranging from simply recognizing t h e  ex i s t ence  of t h e  e ros ion  
hazard t o  s t r i c t l y  r egu la t ing  t h e  land uses  wi th in  t h e  a rea .  The 
i n s t i t u t i o n a l  framework f o r  t h i s  d e l i n e a t i o n  procedure i s  not  f ixed.  
Several  a l t e r n a t i v e s  a r e  poss ib le :  1 )  d i r e c t  a c t i o n  a t  t h e  s t a t e  l e v e l ;  
2 )  a s t a t e - l o c a l  government pa r tne r sh ip ;  3 )  complete c o n t r o l  and 
admin i s t r a t ion  by t h e  l o c a l  government. 

1. Under t h i s  a l t e r n a t i v e  it would be poss ib l e  f o r  a  s t a t e  agency, i n  
response t o  a  l e g i s l a t i v e  mandate, t o  d i r e c t l y  d e l i n e a t e  EHAs and s e t  
r e g u l a t i o n s  f o r  t h e i r  management. The S t a t e  of  Michigan d i d  t h i s  i n  
1970 a s  p a r t  of i t s  Shorelands P ro tec t ion  and Management Act. Under 
t h e  Act t h e  S t a t e  Department of Natura l  Resources designated the  
boundaries of  high r i s k  e ros ion  a r e a s  and s e t  recommended shore use 



r e s t r i c t i o n s .  Landward boundar ies  were determined by m u l t i p l y i n g  t h e  
r e c e s s i o n  rate by a m u l t i p l i e r  f a c t o r  o f  t h i r t y ,  based on a 30-year 
mortgage l i f e s p a n .  Local zon ing  o r d i n a n c e s  were r e q u i r e d  b e  i n  
accordance  with s t a t e  s t a n d a r d s ,  o r  i n d i v i d u a l  p r o p o s a l s  f o r  
development had to  be  submi t t ed  t.o a s t a t e  pe rmi t  p rocedure .  T h i s  
l e g i s l a t i o n  h a s  provided t h e  framework f o r  u t . i l i z i n g  s h o r e l i n e  
r e c e s s i o n  r a t e s  and e s t a b l i s h i n g  c o n s t r u c t i o n  s e t b a c k s  t o  p r o t e c t  
b u i l d i n g s  from e r o s i o n  damage. ( E r o s i o n ,  p p . l , h )  

- - , E r o s i o n  Hazard Area Boundary 
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2. A s t a t e - l o c a l  p a r t n e r s h i p  cou ld  be formed which would r e l y  on l o c a l  
a d o p t i o n  and a d m i n i s t r a t i o n  o f  s t a t e  g u i d e l i n e s .  Wisconsin s h o r e l a n d  
and f l o o d p l a i n  zon ing  l e g i s l a t i o n  p r o v i d e s  a  model f o r  t h i s  
a l t e r n a t i v e .  Under these  laws l o c a l  u n i t s  of  government were  
r e q u i r e d  t o  a d o p t  zon ing  o r d i n a n c e s  f o r  s p e c i f i c a l l y  d e f i n e d  a r e a s  i n  
a c c o r d a n c e  w i t h  s t a t e  s t a n d a r d s .  Once t h i s  was accompl i shed ,  t h e  
l o c a l  government was r e s p o n s i b l e  f o r  a d m i n i s t r a t i o n  of t h e  
o r d i n a n c e .  Under t h i s  a l t e r n a t i v e  the impe tus  f o r  a c t i o n  comes from 
t h e  s t a t e  l e v e l ,  bu t  implementa t ion  t a k e s  p l a c e  a t  t h e  l o c a l  
government l e v e l .  

3 .  Loca l  u n i t s  of government c o u l d  u t i l i z e  t h e i r  e x i s t i n g  a u t h o r i t y  to 
t a k e  independen t  a c t i o n  t o  d e l i n e a t e  and a d m i n i s t e r  EHAs w i t h i n  t h e i r  
own j u r i s d i c t i o n s .  I n  Wisconsin,  m u n i c i p a l i t i e s  have t h e  power t o  
p l a n ,  zone ,  l e v y  t a x e s ,  p a s s  o r d i n a n c e s ,  and e n f o r c e  t h e  accompanying 
r e g u l a t i o n s .  T h i s  power cou ld  bk extended t o  t h e  management o f  EHAs, 
and t h e  l o c a l  government would have complete  c o n t r o l  o v e r  t h e  EHA 
d e l i n e a t i o n  and  a d m i n i s t r a t i o n  p r o c e s s  as l o n g  as i t s  a c t i o n s  d i d  no t  
c o n f l i c t  w i t h  e x i s t i n g  laws and r e g u l a t i o n s .  

A d m i n i s t e r i n g  EHAs o c c u r s  i n  two phases :  1 )  d e l i n e a t i o n  of p h y s i c a l  
b o u n d a r i e s  based  on t e c h n i c a l  d a t a  and r i s k  management; 2 )  s e l e c t i o n  
and a d m i n i s t r a t i o n  o f  management s t r a t e g i e s  f o r  t h e  EHA. 



111. EROSION HAZARD AREAS: DELINEATION 

A.  Del inea t ion  Defined 

Del inea t ion  of EHAs i s  genera l ly  based on two procedures: t echn ica l  da ta  
ga the r ing  and r i s k  assessment. Technical d a t a  provide d e t a i l e d  
information about shore l ine  condi t ions  t o  accura te ly  and c o n s i s t e n t l y  
determine EHAs. Before a  dec is ion  can be made on whether o r  not a  
shore l ine  a r e a  f i t s  t h e  c r i t e r i a  f o r  an EHA, d a t a  about t h e  e ros ion  r a t e  
and t h e  geologic  and hydrologic condi t ions  must be ava i l ab le .  I n  
add i t ion ,  t h e s e  d a t a  w i l l  p resent  an o v e r a l l  view of shore l ine  condi t ions  
t o  which a  p a r t i c u l a r  a rea  can be compared. 

The t e c h n i c a l  d a t a  used t o  d e l i n e a t e  EHAs a r e  c l o s e l y  l inked t o  the  
management of these  a r e a s  a s  well. Management techniques chosen f o r  an 
EHA w i l l  i n d i c a t e  t h e  types  of d a t a  necessary t o  s u b s t a n t i a t e  t h e i r  
choice. The more r e s t r i c t i v e  t h e  r egu la t ion ,  t h e  more accura te  and 
d e t a i l e d  t h e  d a t a  should be. If, f o r  example, a cornunity wants t o  
r e s t r i c t  c o n s t r u c t i o n  of bui ld ings  along t h e  shore l ine  through a setback 
requirement based on t h e  recess ion  r a t e ,  r e l i a b l e  recess ion  r a t e  d a t a  w i l l  
be necessary.  On the  o ther  hand, t h e  types and t echn ica l  q u a l i t y  of t h e  
d a t a  a v a i l a b l e  may determine t h e  d e l i n e a t i o n  and management choices  which 
can l o g i c a l l y  be made. For ins t ance ,  it would be unreasonable t o  t r y  t o  
en fo rce  s t r i c t  development c o n t r o l s  i n  an a r e a  which had been evaluated on 
t h e  b a s i s  o f  non-quanti tat ive observat ions  only. If chal lenged,  such 
c o n t r o l s  could be considered a r b i t r a r y  because they have no b a s i s  i n  
documented and measured da ta .  

The t e c h n i c a l  d a t a  base a l s o  provides t h e  necessary information f o r  
a s sess ing  t h e  degree of' r i s k  involved along an a r e a  of shore l ine .  Risk 
becomes a  f a c t o r  i n  evalua t ing  a  shore l ine  e ros ion  hazard when the  eros ion  
begins t o  impact human l i v e s  and property. I n  a s sess ing  erosion-related 
r i s k ,  it is important  t o  understand t h e  unique f e a t u r e s  of t.he e ros ion  
hazard. Shore eros ion  i s  a  de te rmin i s t i c  process - -  un less  cond i t ions  a r e  
a l t e r e d ,  an a r e a  t h a t  is eroding w i l l  continue t o  erode,  al though t h e  r a t e  
may vary over  time. Unlike f looding o r  o t h e r  pe r iod ic  hazards,  e ros ion  
does not l end  i t s e l f '  t o  p robab i l i ty  st.atements. It is poss ib le ,  f o r  
example, t o  determine t h a t  a  b luf f  i s  unstable and subjec t  t o  massive 
slumping y e t  be unable t o  p red ic t  when t h a t  slumping w i l l  t a k e  place.  
Large-scale e ros ion  occurs  ep i sod ica l ly  ra t ,her  than  pe r iod ica l ly  on a  
r e g u l a r  bas i s .  Storms and per iods  of high water a f f ec t  t he  r e l a t i o n s h i p  
between l ake  l e v e l ,  wave ac t ion ,  and wind and may a l t e r  the  ep i sod ic  
i n t e r v a l s .  To f u r t h e r  complicate e ros ion  r i s k  assessment,  h i s t o r i c  
records  a r e  too sketchy t o  permit accura te  p red ic t ions  of s torms,  high 
water l e v e l s ,  o r  amounts of shore eros ion  during a  p a r t i c u l a r  time period. 

The r i s k  of i n c u r r i n g  eros ion-re la ted  damages along a  shore l ine  depends on 
the  f a c t o r s  of t ime,  d i s t ance ,  and use. Both present  and f u t u r e  a spec t s  
of time must be Considered. The timing of la rge-sca le  eros ion  i s  



u n c e r t a i n .  Storm e v e n t s  and g e o l o g i c  f e a t u r e s  which c r e a t e  u n s t a b l e  
c o n d i t i o n s  produce an u n p r e d i c t a b l e  e r o s i o n  haza rd .  A p r e s e n t  hazard  
cou ld  i n c r e a s e  o r  d e c r e a s e  s u b s t a n t i a l l y  i n  t h e  f u t u r e ,  a f f e c t i n g  t h e  t y p e  
of compensat ing measures  t h a t  would be a p p r o p r i a t e .  I f ,  f o r  example, 
geology o f  an  a r e a  showed f u t u r e  p o s s i b i l i t y  o f  sudden,  mass ive  e r o s i o n ,  
should  t h e  community and p r o p e r t y  owners p l a n  t h e i r  use  o f  t h a t  a r e a  w i t h  
t h e  w o r s t  f u t u r e  s c e n a r i o  i n  mind? If s o ,  what d o e s  t h a t  mean i n  t e r m s  of 
p r e s e n t  u s e  o f  t h e  s h o r e l i n e ?  Are a l l  u s e s  r e s t r i c t e d  o r  o n l y  c e r t a i n  
ones? How many y e a r s  i n t o  t h e  f u t u r e  shou ld  t h e  e r o s i o n  r a t e  be p r o j e c t e d  
t o  de te rmine  t h e  e x t e n t  of t h e  h a z a r d  a r e a ?  

The most immediate 'hreat  from e r o s i o n  is 'o t h e  a r e a  d i r e c t l y  a d j a c e n t  t o  
t h e  s h o r e .  F u r t h e r  i n l a n d  t h e  haza rd  l e s s e n s  and becomes of no 
s i g n i f i c a n c e  to  p r o p e r t y  owners who do n o t  feel any o f  t h e  d i r e c t  i m p a c t s  
of  e r o s i o n .  S e t . t i n g  an a p p r o p r i a t , e  landward boundary f o r  a n  EHA o r  
e s t a b l i s h i n g  a d e q u a t e  s e t b a c k s  w i t h i n  it a r e  d i r e c t l y  r e l a t e d  t o  t h e  
d i s t , a n c e  between t h e  hazard,-prone are% and t h e  d e s i r e d  use.  Def in ing  
" a p p r o p r i a t e "  and "adequate"  w i l l  r e q u i r e  a n  a d d i t i o n a l  d e t e r m i n a t i o n  o f  
t h e  degree  o f  r i s k  t h a t  i s  a c c e p t a b l e  and t h e  amount of damage t h a t  c a n  be 
t o l e r a t e d .  

Use is v i t a l  because  c e r t a i n  l a n d  u s e  p r a c t i c e s ,  such as removing b l u f f t o p  
v e g e t a t i o n ,  c a n  a c c e l e r a t e  e r o s i o n .  O t h e r  management p r a c t i c e s ,  a s  w i t h  
p r o p e r  d r a i n a g e  o f  b l u f f t o p s ,  c a n  act t o  s t a b i l i z e  t h e  s i t u a t i o n .  On t h e  
o t h e r  hand,  t h e  s e v e r i t y  of t h e  e r o s i o n  t h r e a t  w i l l  i n f l u e n c e  t h e  c h o i c e  
o f  l a n d  u s e s  i n  a n  e ros ion-prone  a r e a .  The more s e v e r e  khe  problem, t h e  
more c o n c e r n  t ,he re  i s  apt  t o  be w i t h  p r e v e n t i n g  damage t o  e x p e n s i v e  
inves tments  by l o c a t i n g  them o u t s i d e  t h e  h a z a r d  a r e a .  Whenever p o s s i b l e ,  
u s e s  i n  h a z a r d  a r e a s  shou ld  be chosen  f o r  t h e i r  minimal a d v e r s e  r e s p o n s e  
t.o e r o s i o n ;  f o r  example,  a g r i c u l t u r a l  o r  r e c r e a t i o n a l  u s e s  might be b e t t e r  
s u i t e d  t.o c e r t a i n  a r e a s  t h a n  r e s i d e n t i a l  o r  commercial u s e s .  

The problem a r i s e s  of e s t a b l i s h i n g  c o n s i s t e n t  g u i d e l i n e s  f o r  e v a l u a t i n g  
e ros ion-prone  a r e a s  i n  v a r i o u s  p o l i t i c a l  j u r i s d i c t i o n s  w h i l e  a l l o w i n g  t h e  
f l e x i b i l i t y  r e q u i r e d  to  meet s p e c i a l  l o c a l  needs.  Depending on t h e  a c t u a l  
o r  proposed u s e s  o f  a  s h o r e l i n e ,  what a p p e a r s  t o  be a n  a c c e p t e d  l e v e l  of  
e r o s i o n  i n  one a r e a  o r  a t  one time may be u n a c c e p t a b l e  i n  a n o t h e r .  The 
assessment of r i s k  may va ry  f rm one a r e a  t o  a n o t h e r ,  depending on 
s h o r e l i n e  c o n d i t i o n s ,  and from community t o  community, depending on t h e  
outcome o f  t h e i r  measurements and e v a l u a t i o n s .  Awareness of t h e s e  
d i f f e r e n c e s  must be balanced w i t h  concern  f o r  c o n s i s t e n t l y  a p p l i e d  
g u i d e l i n e s  which ex tend  beyond p o l i t i c a l  boundar ies .  

B. Data G a t h e r i n g  

There a r e  t h r e e  commonly used methods f ' o r  g a t h e r i n g  t e c h n i c a l  s h o r e l i n e  
d a t a :  1) compar ison of h i s t o r i c a l  l a n d  s u r v e y s ;  2 )  e v a l u a t i o n  of a e r i a l  
photography;  3 )  d i r e c t  o b s e r v a t i o n  th rough  ground su rveys .  A l l  of t h e s e  
t e c h n i q u e s  may b e  used t o  de te rmine  r e c e s s i o n  r a t e s .  I n  a d d i t i o n ,  ground 
s u r v e y s  p r o v i d e  s p e c i f i c  o n - s i t e  i n f o r m a t i o n  about  c o n d i t i o n s  a p t  t o  cause  
mass ive  e r o s i o n  o r  b l u f f  f a i l u r e s .  D e t a i l s  of t h e  p r o c e d u r e s  f o r  a p p l y i n g  
t h e s e  t e c h n i q u e s  a r e  provided i n  t h e  T e c h n i c a l  and Management i n f o r m a t i o n  
S o u r c e s  r e f e r e n c e d  i n  t h e  Appendices. 



Two basic  types  of measures can be derived from t h e s e  methods: 1) a  
q u a l i t a t i v e  a p p r a i s a l  of t h e  shore l ine ,  providing a  genera l  impression of 
where and how rap id ly  it i s  eroding;  2) a  q u a n t i t a t i v e  a n a l y s i s  of 
recess ion  r a t e s  f o r  t h e  shore l ine .  The q u a l i t a t i v e  approach r e l i e s  
p r imar i ly  on d a t a  derived from observa t ion  and h i s t o r i c a l  records  and does 
not a t tempt  t o  accura t e ly  measure a c t u a l  r a t e s  of  changes. Ins tead  i t  
aims t o  c r e a t e  a  reasonable impression of s h o r e l i n e  condi t ions  by not ing 
such f e a t u r e s  a s  the  presence and condi t ion  of  s h o r e  p ro tec t ion  devices ,  
t h e  angle and height  of a  b l u f f ,  and t h e  presence o r  absence o f  vege ta t ive  
ground cover .  A s  a  r e s u l t ,  t h i s  method does not  r equ i re  a  high degree of 
t echn ica l  e x p e r t i s e  o r  unusual s t a f f i n g  o r  budgeting provisions.  It is 
most appropr i a t e ly  appl ied  t o  d e l i n e a t i n g  an EHA t h a t  w i l l  have minimal 
r egu la t ion  o r  t o  i n i t i a l l y  d e l i n e a t i n g  a  temporary EHA boundary before 
more t e c h n i c a l  and d e t a i l e d  d a t a  a r e  ava i l ab le .  

When Michigan surveyed i ts shore l ine  between 1971-74 i n  order  t o  record 
e ros ion  d a t a ,  i n v e s t i g a t o r s  c l a s s i f i e C t h e  s h o r e l i n e  according t o  a  number 
of f eazures ,  inc luding  vegeta t ion  removal, bank slumping, and damaged land 
s t r u c t u r e s .  These f i e l d  surveys showed which a r e a s  were sub jec t  t o  
s e r i o u s  e ros ion ,  and any l eng th  of  sho re l ine  b lu f f  receding a t  a  long-term 
r a t e  of one foo t  o r  more per  year  was c l a s s i f i e d  a s  a High Risk Erosion 
Area. (Erosion,  pp.5-6) This c l a s s i f i c a t i o n  was, however, considered 
pre l iminary  u n t i l  recess ion  r a t e  s t u d i e s  could confirm it. 

A q u a n t i t a t i v e  measurement of recess ion/access ion  r a t e s  r e l i e s  on f a i r l y  
s o p h i s t i c a t e d  and c o s t l y  procedures and a n a l y s i s ,  r equ i r ing  t e c h n i c a l  
expe r t i s e  and spec ia l i zed  equipment. Measurements of t h e  amount of 
e ros ion  o r  a c c r e t i o n  a r e  made a t  i n t e r v a l s  along t h e  s h o r e l i n e  and 
genera l ized  t o  t h e  a r e a s  between these  s i t e s  These c a l c u l a t i o n s  can t.hen 
be compared t o  o t h e r s  made a t  d i f f e r e n t  t imes and averaged ove r  t.he period 
of y e a r s  f o r  which records  a r e  ava i l ab le .  T h i s  eva lua t ion  provides  an 
average annual r a t e  est imating how much t h e  s h o r e l i n e  is changing i n  terms 
of  a  q u a n t i f i a b l e  dis tance.  For t h i s  procedure t o  accura t e ly  r e f l e c t  t h e  
a c t u a l  s h o r e l i n e  s i t u a t i o n  depends on t h e  t r u t h  of two assumptions: 
1) t h e  sites chosen a r e  r ep resen ta t ive  of t h e  ad jo in ing  shore l ine  a r e a s  t o  
which t h e i r  measurements a r e  genera l ized  and w i l l  produce an average 
measurement f o r  these  a r e a s  r a t h e r  than  an e s p e c i a l l y  high o r  low f i g u r e ;  
2 )  averaging t h e  measurements over a  period of  y e a r s  implies  t h a t  t h e  
amount o f  e r o s i o n  a t  a  p a r t i c u l a r  s i t e  w i l l  be n e a r l y  constant from year  
t o  year .  Neit.her of these  assumptions i s  v a l i d  a t  a l l  times o r  f o r  a l l  
a r eas .  The s i t e s  chosen f o r  study m y  be s u b j e c t  t o  higher  o r  lower r a t e s  
Of change than the ad jacen t  a r e a s ,  and t h i s  may not  be discovered even if 
the i n t e r v a l  d i s t a n c e s  a r e  r e l a t i v e l y  short.. The process of averaging 
measurements over a  period of  yea r s  t ends  t o  downplay t h e  impact of 
l a rge - sca le  e ros ion ,  e s p e c i a l l y  when t h e  averaging i s  done over  long 
pe r iods  of  time. Consequently, average annual r a t e s  should be  evaluated 
c a r e f u l l y  when they a r e  used as a  b a s i s  f o r  s h o r e l i n e  management 
decisionmaking. 



C. Boundary D e t e r m i n a t i o n  -- 

C--:": c ~ , u ~ n g  whether o r  n o t  a  p a r t i c u l a r  s h o r e l i n e  a r e a  shou ld  be i n c l u d e d  i n  
an  EHA depends  on two e v a l u a t i o n s :  t h e  amount o f  e r o s i o n  t h a t  is d e f i n e d  
a s  c o n s t i t u t i n g  a  h a z a r d  and  t h e  placement o f  t h e  landward boundary t h a t  
marks t h e  d e p t h  of t h e  EHA. Annual r e c e s s i o n  r a t e s  a r e  u s e f u l  a s  a 
s t a n d a r d  f o r  e r o s i o n  h a z a r d  d e t e r m i n a t i o n .  F o r  example,  any s h o r e l i n e  
wi th  a  r e c e s s i o n  r a t e  exceed ing  a p rede te rmined  maximum may be judged t o  
i n v o l v e  t o o  g r e a t  a  r i s k  and t h e r e f o r e  be  i n c l u d e d  i n  a n  EHA. Michigan 
h a s  chosen  one f o o t  p e r  y e a r  as i ts  maximum r a t e ,  and I l l i n o i s  u t i l i z e s  .5 
foo t  p e r  y e a r  because  of t h e  h i g h l y  developed n a t u r e  o f  i t s  s h o r e l i n e .  
Both a r e  r e a s o n a b l e  models and c a n  be modi f i ed  t o  meet l o c a l  needs  and 
c o n d i t i o n s .  

The landward boundary s e l e c t e d  w i l l  r e f l e c t  t h e  impact  o f  t h e  w a t e r  on t h e  
l and  a s  e r o s i o n  p r o g r e s s e s  and t h e  impact of l a n d  u s e  and management on 
t h e  r a t e  a t  which e r o s i o n  p roceeds .  -A r a p i d  r a t e  o f  e r o s i o n  w i l l  mean a 
h i g h  d e g r e e  of r i s k  t o  p r o p e r t y  l o c a t e d  a g r e a t e r  d i s t a n c e  from t h e  
s h o r e .  Consequen t ly ,  b o t h  t h e  r a t e  of e r o s i o n  and t h e  p r e s e n c e  o f  any 
n a t u r a l  f e a t u r e s  a p t  t o  a c c e l e r a t e  it w i l l  i n f l u e n c e  t h e  l o c a t i o n  of t h e  
landward boundary.  However, s i n c e  l a n d  u s e  a c t i v i t i e s  may i n c r e a s e  o r  
d e c r e a s e  t h e  rate of e r o s i o n ,  t h e  boundary may i n c l u d e  a l l  a r e a s  which 
impact on s h o r e l i n e  e r o s i o n .  

Determining t h e  landward boundary o f  'he EHA may be accomplished u s i n g  
p r e v i o u s l y  drawn b o u n d a r i e s  o r  by e s t a b l i s h i n g  new ones .  E x i s t i n g  
b o u n d a r i e s  which might be u s e f u l  are landward p r o p e r t y  l i n e s  of t h e  first, 
t i e r  of s h o r e l i n e  l o t s  o r  t h e  boundary o f  t h e  s h o r e l a n d  zone e s t a b l i s h e d  
by s t a t u t e .  E s t a b l i s h i n g  new b o u n d a r i e s  un ique  t o  t h e  EHA r e q u i r e s  
c a r e f u l  e v a l u a t i o n  o f  t h e  purpose  o f  t h e  d i s t r i c t  and d e t e r m i n a t i o n  of a 
r e a s o n a b l e  boundary i n  t h a t  c o n t e x t .  The w i d t h  of the  EHA c a n  be chosen 
i n  r e l a t i o n  t o  t h e  d e g r e e  of r e g u l a t i o n  and r e s t r i c t i o n  which w i l l  be used 
t o  manage t h e  a r e a .  F o r  example,  s t r i c t  r e g u l a t i o n s  might be employed 
a l o n g  a  narrow s t r i p  o f  s h o r e l i n e  i n  o r d e r  t o  p r o v i d e  maximum p r o t e c t i o n  
w i t h  a  minimum o f  d i s t u r b a n c e  t o  p roper ty  owners,  w h i l e  a d e e p e r  EHA may 
be a s s o c i a t e d  w i t h  l e s s  r e s t r i c t i v e  management. A l t e r n a t i v e  methods f o r  
drawing EHA b o u n d a r i e s  i n c l u d e :  1 )  drawing a  boundary l i n e  a t  a  d e s i g n a t e d  
uniform d i s t a n c e  from t h e  b l u f f  c r e s t ;  2) d e t e r m i n i n g  t h e  boundary based 
on a  formula  i n c l u d i n g  such f a c t o r s  a s  r e c e s s i o n  r a t e ,  b l u f f  s l o p e  and 
s t a b i l i t y  and t i m e ;  3 )  r e q u i r i n g  s i t e . - s p e c i f i c  g e o t , e c h n i c a l  e n g i n e e r i n g  
a n a l y s i s .  These o p t i o n s  range  from s i m p l e  t o  complex a d m i n i s t r a t i v e  and 
t e c h n i c a l  p r o c e d u r e s .  And, a l t h o u g h  t h e  more complex a p p r o a c h e s  p r o v i d e  
g r e a t . e r  a c c u r a c y ,  t h e  need f o r  accuracy  must. be ba lanced  a g a i n s t  a v a i l a b l e  
t e c h n i c a l ,  f i n a n c i a l ,  and a d m i n i s t r a t i v e  r e s o u r c e s  i n  making a c h o i c e  of a  
method f o r  boundary d e l i n e a t i o n .  The f i r s t  approach  may have a  
q u a l i t a t i v e  r a t h e r  t h a n  a  q u a n t i t a t i v e  o r i e n t a t i o n  based on knowledge o f  
s h o r e l i n e  f e a t u r e s .  S e t t i n g  a uniform d i s t a n c e  h a s  t h e  advan tage  of be ing  
s t r a i g h t f o r w a r d  and s i m p l e  t o  adrninis t .er ;  however, i t  cou ld  be c r i t i c i z e d  
a s  a r b i t r a r y  o r  u n r e l a t e d  t o  s h o r e l i n e  c o n d i t i o n s .  Consequent ly ,  i t  Would 
be a d v i s a b l e  t o  c l e a r l y  a r t i c u l a t e  t h e  r e a s o n s  f o r  choos ing  t h i s  
a l t e r n a t i v e .  A s  a n  example of t h i s  approach,  t h e  C i t y  o f  Highland P a r k ,  
I l l i n o i s ,  h a s  proposed an o r d i n a n c e  which r e g u l a t e s  a l l  p r o p e r t i e s  w i t h i n  
100 l i n e a l  f e e t  of t h e  t o p  edge o f  s t e e p  s l o p e .  ( D r a f ' t :  B lu f f '  and Ravine 
S t e z  S l o p e  Ord inance ,  p.5) - - 
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The second method r e l i e s  on t h e  u s e  o f  a formula  t o  e s t a b l i s h  t h e  landward 
boundary. Such a fo rmula  may be as t e c h n i c a l l y  s imple  o r  complex a s  t h e  
s i t u a t i o n  demands, p o s s i b l y  i n c l u d i n g  such f a c t o r s  a s  r e c e s s i o n  rates, 
b l u f f  he igh t  and s l o p e ,  s t a b l e  s l o p e  a n g l e ,  and one o r  more p e r i o d s  o f  
t ime t o  i d e n t , i f y  t h e  p e r i o d s  of r i s k  be ing  d e a l t  wi th .  T h i s  method h a s  
the  advan tage  o f  l i n k i n g  t h e  boundary t o  s h o r e l i n e  c o n d i t i o n s .  One of t h e  
s i m p l e r  fo rmulas  which h a s  been used d e t e r m i n e s  t h e  boundary on t h e  b a s i s  
of t h e  r e c e s s i o n  r a t e  and a m u l t i p l i e r  f a c t o r  of y e a r s .  For  example, if 
t h e  r e c e s s i o n  r a t e  were c a l c u l a t e d  a t  1 .5  f e e t  p e r  y e a r  and t h e  m u l t i p l i e r  
f a c t o r  was 100,  t.he i n l a n d  boundary would be 150 feet away from t h e  
e x i s t i n g  b l u f f l i n e .  T h i s  cou ld  be i n t e r p r e t e d  t o  mean t h a t  t h e  boundary 
r e p r e s e n t s  t h e  p r e d i c t e d  100 y e a r  r e c e s s i o n .  (Some Non-Structural  
A l t e r n a t i v e s  f o r  t h e  Reduct ion -- o f  Shore  -- Damages, p.4) The 100-year 
e r o s i o n  limit. f o r  t h e  O n t a r i o ,  Canada, s h o r e l i n e  was e s t a b l i s h e d  by 
extending t h e  a v e r a g e  a n n u a l  r e c e s s i o n  r a t e  m u l t i p l i e d  by 100 y e a r s  i n l a n d  
from t h e  edge o f  b l u f f ,  wi th  a n  a d d i t i o n a l  d i s t a n c e  added on f o r  a 
s t a b l e  s l o p e .  F i g u r e  2 i l l u s t r a t e s  t%is  d e s i g n a t i o n .  Only rates 
r e f e r e n c e d  t o  t h e  b l u f f  edge were used. Data r e f e r e n c e d  t o  t h e  wat.er edge 
o r  h igh  watermark were not used because  w a t e r  l e v e l  v a r i a t i o n s  and 
s e a s o n a l  beach changes  make them d i f f i c u l t  t o  i n t e r p r e t ,  and t h e y  do n o t  
show the  changes  i n  t h e  b l u f f  f ace .  (A Guide f o r  t h e  Use of 
Canada/Ontar io  G r e a t  Lakes Flood and Eros ion  Prone Area Mapping, p.16) - -- ,- - - 
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The t h i r d  method is  both  t h e  most t e c h n i c a l l y  a c c u r a t e  and t h e  most, 
expensive .  R a t h e r  t h a n  p l a c i n g  a  boundary around a n  a r e a ,  t h i s  approach 
c e l l s  f o r  o n - s i t e  a n a l y s i s  o f  a  s p e c i f i c  p r o p e r t y  t.o de te rmine  i ts  d e g r e e  
of' e r o s i o n  h a z a r d .  A g e o t e c h n i c a l  e n g i n e e r i n g  s t u d y  would be conducted t o  
determine s l o p e  a n g l e  and s t a b i l i t y ,  f a i l u r e  mechanisms, groundwater  
c o n d i t i o n s ,  s o i l  t y p e s ,  and any o t h e r  f a c t o r s  a f f e c t , i n g  s h o r e l i n e  
e r o d i b i l i t y .  T h i s  i n f o r m a t i o n  c o u l d  be used t o  d e t e r m i n e  how i n t e n s i v e l y  
and f o r  what purposes  t h e  proper t ,y  c o u l d  b e s t  be used and how deep a  
se tback  would be r e q u i r e d  t o  p r o t e c t  any  b u i l d i n g s  p laced  on i t .  Because 
o f  t h e  s p e c i f i c  n a t u r e  o f  t h e  a n a l y s i s ,  the  i n f o r m a t i o n  g a i n e d  would 
p r o v i d e  d e t a i l e d  d a t a  f o r  t h e  u s e  of one s p e c i f i c  a r e a  b u t  cou ld  not  be 
t r a n s f e r r e d  t o  o t h e r  c o a s t a l  p r o p e r t i e s .  The same type  o f  a n a l y s i s  would 
need t o  b e  repeat ,ed  f o r  i n d i v i d u a l  c o a s t a l  p r o p e r t . i e s ,  r e s u l t i n g  i n  a  h i g h  
degree  of t e c h n i c a l  a c c u r a c y  b u t  a c o s t l y  program. 

More t h a n  one landward boundary may be drawn, i n  r e c o g n i t i o n  o f  'he f'act. 
t ha t .  e r o s i o n - r e l a t e d  impac t s  d e c r e a s e - f u r t h e r  i n l a n d  from t h e  s h o r e l i n e .  
The problems caused by e rcs ion- . induced  p r o p e r t y  damage a r e  less s e v e r e  o r  
non-ex i s t en t  away from t h e  s h o r e l i n e ,  and t h e  e f f e c t  of l a n d  use  and 
management t e c h n i q u e s  on t h e  r a t e  o f  e r o s i o n  i s  d imin i shed .  Div id ing  t h e  
EHA i n t o  t i e r s  a l o n g  s e v e r a l  b o u n d a r i e s  p r o v i d e s  f l e x i b i l i t y  by a l l o w i n g  
f o r  v a r y i n g  t y p e s  o f  management s t r a t e g i e s  and d e g r e e s  o f  r e s t r i c t i o n  i n  
each t i e r .  F o r  example,  t h e  immediate e r o s i o n - p r o n e  a r e a  might  be 
d e l i n e a t e d  on t h e  b a s i s  o f  t h e  r e c e s s i o n  r a t e  m u l t i p l i e d  by a 
pre-determined number of y e a r s ,  and a n  i n l a n d  impact  zone might  be 
d e s i g n a t e d  bounded by p r o p e r t y  l i n e s  o r  a n o t h e r  r e a s o n a b l e  boundary. 
Having two zones  would p e r m i t  t h e  u s e  o f  r e s t r i c t i v e  r e g u l a t i o n s  i n  t h e  
f i r s t ,  more s e r i o u s l y  t h r e a t e n e d  t i e r  i n  o r d e r  t o  o f f e r  maximum p r o t e c t i o n  
from e r o s i o n  damage. F u r t h e r  development wi th in  t h e  first t i e r  might be 
p r o h i b i t e d  a l t o g e t h e r .  The second ,  less endangered t ie r  c o u l d  be  managed 
less r e s t r i c t i v e l y  w h i l e  st i l l  r e c o g n i z i n g  t h e  impact  t h a t  t h e  u s e  of t h a t  
a r e a  cou ld  have on t h e  r a t , e  of '  e r o s i o n .  R e g u l a t i o n s  might i n c l u d e  
p r o v i s i o n  f 'or  p r o t e c t i n g  v e g e t a t i v e  ground c o v e r  o r  c o n t , r o l l i n g  s u r f a c e  
w a t e r  r u n o f f .  I n  a d d i t i o n ,  t h e  second t i e r  might  well become p a r t  of  t h e  
f i rs t  t ier  as e r o s i o n  p r o g r e s s e s .  Beginning t o  manage it now w i l l  s e t  t h e  
s t a g e  f o r  l a t e r ,  more r e s t r i c t i v e  management a n d ,  i f  p r o p e r l y  done,  w i l l  
s low t h e  e r o s i o n  r a t e .  

I l l i n o i s  h a s  fo l lowed  t h i s  t y p e  o f  p rocedure  i n  i t s  c o a s t a l  management 
program by e s t a b l i s h i n g  Hazard Areas  and Impact Areas. F i g u r e  3 
i l l u s t r a t e s  t h i s  t y p e  o f  d e l i n e a t i o n .  The Hazard Areas a r e  d e f i n e d  a s  t h e  
landward e x t e n t  of t h e  100 y e a r  b l u f f  r e c e s s i o n  r a t e  and a l s o  i n c l u d e  t h e  
100 y e a r  f l o o d p l a i n  inunda ted  by s h e l t e r e d  c o a s t a l  wa te r s .  

Impact Area b o u n d a r i e s  co r respond  t o  t h e  C o a s t a l  Zone Boundary, which i s  
g e n e r a l l y  t h e  landward p r o p e r t y  l i n e  o f  p r o p e r t i e s  d i r e c t l y  a d j a c e n t  t o  
c o a s t a l  w a t e r s .  I n  each  type o f  a r e a  t h e  s t a t e  and m u n i c i p a l i t i e s  have 
d i f f e r i n g  and wel l -def ined r e s p o n s i b i l i t i e s .  ( I l l i n o i s  C o a s t a l  Management, 
Prsr: P r e l i m i n a r y  Draft ,  pp.88-89) 
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FIGURE 3 

A f u r t h e r  cons ide ra t ion ,  and one which p resen t s  some d i f f i c u l t i e s ,  is 
whether o r  not t o  p e r i o d i c a l l y  move t h e  landward boundary a s  the  shore  
erodes,  maintaining a r e l a t i v e l y  cons tant  depth at  any poin t  i n  the  
d i s t r i c t .  This would r e q u i r e  re-assessment a t  i n t e r v a l s  t o  determine 
whether o r  not condi t ions  had changed, b e t t e r  d a t a  had become a v a i l a b l e ,  
o r  p r o t e c t i v e  shore l ine  s t r u c t u r e s  had e i t h e r  been b u i l t  o r  had f a i l e d .  
I f  pe r iod ic  re-assessment is adopted, dec i s ions  about frequency and 
d i s t ance  must be made and reasonable c r i t e r i a  s e t .  And if a boundary is 
moved in land a f t e r  such a review, ques t ions  w i l l  a r i s e  about how t o  t r e a t  
t he  newly included a rea  which may have e x i s t i n g  uses t h a t  a r e  r e s t r i c t e d  
i n  t h e  EHA. On t h e  o t h e r  hand, t o  never review t h e  boundary is t o  ignore 
the  f a c t  t h a t  t he  shore  is a  dynamic environment, r e a c t i n g  t o  a l t e r a t i o n s  
i n  man-made and n a t u r a l  condit ions.  Consequently, it would be wise t o  
re-assess  both the  shore  s i t u a t i o n  and t h e  EHA boundary a t  reasonable 
i n t e r v a l s ,  keeping i n  mind t h e  admin i s t r a t ive  ques t ions  t h a t  w i l l  a r i s e .  



I V .  EROSION HAZARD AREAS: MANAGEMENT 

A. Se lec t ion  oi' Management S t ~ z t e g i e s  

Because t h e  EHA is a f l e x i b l e  concept which can be applied t o  meet 
s p e c i f i c  circumstances and needs, its purpose should be i n  keeping with 
t h e  goals  of each community. Specifying t.he purposes f o r  e s t a b l i s h i n g  an 
EHA i s  a s  import,ant when s e l e c t i n g  appropr i a t e  management s t r a t e g i e s  a s  i t  
i s  when d e l i n e a t i n g  the boundaries o f  t h e  a rea .  I f ,  f o r  example, t h e  
l o c a l  government r a r e l y  u t i l i z e s  cond i t iona l  use permi ts ,  i t  would make 
l i t t l e  sense t o  t r y  t o  r egu la t e  land use i n  an EHA through a case-by-case 
permit t ing procedure. From a broader pe r spec t ive ,  t h e  community m u s t  
determine whether o r  not t o  apply any use r egu la t ions  t o  i t s  EHA and,  if 
so,  what t,hey w i l l  be. Having clearly-defined purposes f o r  i t . s  EHA w i l l  
provide t h e  l o c a l  government with a  b a s i s  f o r  l a t e r  eva lua t ion  of t h e  
chosen management s t r a t e g i e s  and of t h e  success o r  f a i l u r e  of  the EHA t o  
meet. t.he needs of  t h e  community. . 
Management s t r a t e g i e s  f o r  EHAs may be divided i n t o  r egu la to ry  and 
ncn-regulatory ca t egor i e s .  Regulatory methods a r e  those which a r e  
mandated by law o r  ru l e  and which r equ i re  compliance with c e r t a i n  
s tandards .  Non-regulatory techniques a r e  programs which r e l y  on voluntary 
c m p l i a n c e  t o  achieve  t h e i r  ends. Both r egu la to ry  and non-regulatory 
s t r a t e g i e s  can be appl ied  e f f e c t i v e l y  i n  undeveloped o r  developing a r e a s .  
Highly developed a r e a s  present  a  s p e c i a l  s i t u a t i o n  because it is  d i f f i c u l t  
t o  impose r e s t r i c t i v e  r egu la t ions  i n  an a r e a  a l r eady  developed under o t h e r  
requirements.  Non-regulatory s t r a t e g i e s  can,  however, be u t i l i z e d  
advantageously, and r e s t r i c t i o n s  may be placed on a r e a s  being 
redeveloped. I n  a d d i t i o n ,  var ious  combinations of  r egu la to ry  and 
non-regulatory techniques  a r e  poss ib l e  whatever t h e  s t age  of development. 

B. - Regulatory S t r a t e g i e s  

The most common regu la to ry  management s t r a t e g i e s  a p p l i c a b l e  t o  EHAs a r e :  
1 )  zoning and subdiv is ion  ordinances;  2 )  bu i ld ing  codes; 3)  s i t u a t i o n -  
s p e c i f i c  ordinances.  Each of  t hese  s t r a t e g i e s  has  more than one poss ib l e  
appl ica t , ion  t o  EHA management. 

1. Zoning and subd iv i s ion  ordinances 

Since t h e  dec i s ion  i n  Euclid v. Ambler Real ty  Co. (1926' zoning has 
been recognized a s  a  fundamental land use management technique.  
Incorporated communities have t h e  l e g a l  c a p a b i l i t y  t o  e f f e c t i v e l y  
manage t h e i r  c o a s t a l  a reas .  The Wisconsin S t a t u t e s  g r a n t  coun t i e s ,  
m u n i c i p a l i t i e s ,  t.owns, and v i l l a g e s  varying degrees of a u t h o r i t y  to  
r e g u l a t e  land use. I n  o t h e r  s t a t e s  a s  we l l ,  genera l  zoning 
ordinances may es t . ab l i sh  use d i s t r i c t s  a s  well  a s  bulk,  he igh t ,  and 
placement of s t r u c t u r e s .  Land subdiv is ion  ordinances gene ra l ly  
r e q u i r e  a c c u r a t e  surveying and mapping according t.o pre-determined 
standar .ds ,  and they may prohibi t  t h e  subd iv i s ion  of land s u b j e c t  t.o 
extreme hazard cond i t ions  unless  such danger can be overcome by use 
of  compensatory techniques l i k e  bu i ld ing  se tbacks  o r  s p e c i a l  



~ c t i o n  methods. The :se powers a r e  broad enough t o  govern land 
usage wi th in  EHAs. Because zoning can spec i fy  what uses w i l l  be 
permi t ted ,  des ignate  where various a c t i v i t i e s  may be conducted, and 
e s t a b l i s h  s tandards ,  it has been the  t r a d i t i o n a l l y  prefer red  t o o l  f o r  
r e g u l a t i n g  land use where hazard zones can be de l inea ted .  I n  L i t t l e  
Cottonwood Canyon, Utah, f o r  example, a  na tu ra l  hazards zoning 
ordinance was adopted i n  1973, p roh ib i t ing  cons t ruc t ion  of permanent 
s t r u c t u r e s  i n  a r e a s  subjec t  t o  hazards such a s  f loods ,  l a n d s l i d e s ,  
and avalanches.  (Land Use Management and Regulation i n  Hazardous 
Areas: A Research Assessment, p. 70) - 
An EHA might be incorporated into t h e  zoning code a s  a  p a r t i c u l a r  use 
d i s t r i c t  s i m i l a r  t o  st,andard r e s i d e n t i a l  o r  commercial d i s t r i c t s .  O r  
it might, be t r e a t e d  a s  an overlay d i s t r i c t  which would c a r r y  c e r t a i n  
r egu la t ions  i n  add i t ion  t o  those a l ready e x i s t i n g  i n  t h e  d i s t r i c t .  
Floodplain d i s t r i c t s  and Planned Unit Developments ope ra te  on t h i s  
p r i n c i p l e .  A v a r i a t i o n  on hazard d i s t r i c t  r egu la t ion  through zoning 
is t h e  i d e a  of' graduated use zones which impose more severe  
r e s t r i c t i o n s  i n  more hazardous areas .  Warrick, Rhode I s l a n d ,  
i d e n t , i f i e s  "areas  of extreme hurr icane  danger" which have few 
permit ted uses and "areas  of hurr icane danger" which allow a wide 
range o f  s t r u c t u r e s  t h a t  meet first f l o o r  minimum e leva t ion  - 
requirements. (Land Use Nanagement & Regulation Lg Iiazardous 
Areas: A Research, Assessment, p.71) -- 
I n  any of these  cases ,  an EHA would be regula ted  according t o  t h e  
same admin i s t r a t ive  procedures which t h e  l o c a l  government has 
e s t a b l i s h e d  f o r  zoning and subdivision management. Only t h e  s p e c i f i c  
requirements  f o r  EHA management would be d i f f e r e n t .  

Examples o f  the  regula tory  s t r a t e g i e s  being used i n  Wisconsin 
coun t i e s  and munic ipa l i t i e s  t o  accommodate s p e c i a l  shoreland and 
c o a s t a l  cond i t ions  i l l u s t r a t e  poss ib le  EHA management techniques.  
Although these  r egu la t ions  a r e  not l inked t o  t h e  establ ishment  of 
EHAs, t h e  p r i n c i p l e s  a r e ,  nonetheless ,  t r a n s f e r a b l e .  I n  Mar ine t te  
County a 150 foot  setback ( twice  t h e  usual  shoreland setback) has  
been es t ab l i shed  along seve ra l  l akes ,  and r igorous  t r ee -cu t t ing  
r e s t r i c t i o n s  have been adopted. Racine County has a l s o  s e t  t i g h t e r  
r e s t r i c t i o n s  f o r  setback and t r ee -cu t t ing  than a r e  required by s t a t e  
shoreland and f loodp la in  r egu la t ions .  Its shoreland and f loodp la in  
provis ions  have been included i n  i ts  comprehensive zoning ordinance,  
providing a  s impl i f i ed  approach without dup l i ca t ion  of regula t ions .  
( C a p a b i l i t i e s  of County Land Regulation Programs i n  t h e  Wisconsin 
Coastal  -- Area, pp.12, 17)  

A l l  o f  Wisconsin's 33 coas ta l  c i t i e s  have zoning ordinances,  and only 
two v i l l a g e s  do not have zoning codes; t h e r e f o r e ,  96% of the  
incorporated shore l ine  has zoning. Twenty-five of the  c o a s t a l  
m u n i c i p a l i t i e s  have a l s o  adopted subdivis ion  ordinances.  
Approximately one-half  of t h e  munic ipa l i t i e s  use non-dis t r ic ted  r u l e s  
l i k e  t r e e - c u t t i n g  and landscaping regu la t ions ,  requi red  setbacks from 
navigable waters ,  o r  cons t ruc t ion  and f i l l i n g  r e s t r i c t i o n s .  I n  



a d d i t i o n  t o  these  t y p i c a l  a p p l i c a t i o n s  of zoning and subdiv is ion  
a u t h o r i t y ,  s e v e r a l  mun ic ipa l i t i e s  have enacted s p e c i a l  types of use 
d i s t r i c t s  a long 'he Great Lakes shore l ine .  Mequon, Whitefish Bay, 
and Shorewood have placed most of t h e i r  c o a s t a l  land i n t o  Lake Shore 
o r  Lake E s t a t e  d i s t r i c t s ,  r equ i r ing  l a r g e r  than  average l o t  s i zes .  
Washburn has e s t ab l i shed  Publ ic  and Semi--Public d i s t r i c t s ,  allowing 
t h e  c i t y  to reserve  those  a r e a s  and t h e i r  poss ib l e  uses u n t i l  t h e  
most appropr i a t e  uses of t h e  land have been determined. Cudahy has a  
Park Land d i s t r i c t  and Bayside has a  Nature Center d i s t r i c t ,  each 
designed t o  pro tec t  unique na tu ra l  a reas .  Sheboygan, Manitowoc, and 
S i s t e r  Bay have u t i l i z e d  t h e i r  subdiv is ion  ordinances t o  s p e c i f i c a l l y  
r e q u i r e  dedica t ion  of shoreland f o r  the purpose of providing access  
t o  t h e  Great Lakes. (Land Use and Coastal  Management i n  a s c o n s i n  .- - - 
Coastal  Munic ipa l i t i e s ,  pp.29-31) These s p e c i a l  a p p l i c a t i o n s  of -- - 
zoning and subdiv is ion  powers provide a  precedent f o r  d i s t r i c t i n g  t o  
accommodate t h e  s p e c i a l  problems posed by e ros ion  and se rve  a s  
examples of t h e  types of r egu la to ry  a c t i o n s  which may be taken under 
e x i s t i n g  l o c a l  government au thor i ty .  

If t h e  op t ion  of r egu la t ing  land uses  wi th in  an EHA through zoning 
and subdiv is ion  ordinances is  chosen, t h e  l o c a l  government must 
decide how s t r i n g e n t l y  t o  r e s t r i c t  uses  wi th in  t h e  d i s t r i c t .  The 
range of choices  inc ludes ,  but  i s  not l imi t ed  t o :  a )  p roh ib i t ion  of 
a l l  human-related uses ;  b) l i m i t a t i o n  t o  open space o r  r e c r e a t i o n a l  
u ses ;  c )  provis ion  f o r  cond i t iona l  uses upon review; d )  es tab l i shment  
o f  s p e c i a l  c r i t e r i a  o r  performance s tandards .  

a .  Prohibi . t ion of a l l  human-related uses 

This a l t e r n a t i v e  r e q u i r e s  a  c a r e f u l  eva lua t ion  of t h e  shore l ine  
s i t u a t i o n  and would be f e a s i b l e  i n  an a l ready developed area .  
It would be j u s t i f i e d  only i n  extreme circumstances when 
p ro tec t ion  of t h e  a r e a  from any human encroachment is necessary 
because of  a  t h r e a t  t o  a unique o r  f r a g i l e  resource o r  because 
o f  t h e  ex i s t ence  of  a  severe  hazard. If t h i s  s i t u a t i o n  a rose  on 
p r i v a t e l y  owned proper ty ,  t h e  l o c a l  government would be 
well-advised t o  cons ider  acqu i r ing  t h e  land o r  its development 
r i g h t s  i n  order  t o  avoid t h e  i s s u e  of  t ak ing  without 
compensation. 

b. L imi ta t ion  t o  open space o r  r e c r e a t i o n a l  uses  

This opkion might accomplish 'wo ends, i nc reas ing  t h e  amount of '  
publ ic  and p r i v a t e  r e c r e a t i o n a l  land a v a i l a b l e  to the  r e s i d e n t s  
of t h e  community and p r o t e c t i n g  t h e  a rea  from t h e  negat ive  
e f f e c t s  of more i n t e n s i v e  development. I f  t h e  community chooses 
t o  acqu i re  t h e  land o r  t h e  development r i g h t s  t o  i t ,  t h e  EHA 
could be incorporated i n t o  t h e  o v e r a l l  p lan  of development a s  
part  of  t h e  publ ic  parks and r e c r e a t i o n  system. And a c t i n g  t o  
l i m i t  use i n  t h i s  way w i l l  p ro t ec t  t h e  a rea  from t h e  removal of 
vegetat ion and t h e  sur face  water runoff t h a t  o f t en  accompany 
cons t ruc t ion  of bui ld ings .  



c .  Provision f o r  cond i t iona l  ilses upon review 

Condit ional  uses  a r e  permitted only a f t e r  a  case-by-case review 
and approval  by l o c a l  government o f f i c i a l s .  The types  of uses  
which a r e  cond i t iona l  f o r  each use d i s t r i c t  a r e  o f t e n  l i s t e d  i n  
t h e  zoning ordinance i t s e l f .  Applying t h i s  procedure t o  
management of an EHA would provide l o c a l  o f f i c i a l s  wi th  
f l e x i b i l i t y  i n  determining whether o r  not  cond i t ions  warrant a 
p a r t i c u l a r  type of  development i n  a c e r t a i n  a r e a .  An a c c u r a t e  
assessment o f  t h e - s i t e  s p e c i f i c  e ros ion  hazard can be made a t  
t h e  time of  t h e  permit app l i ca t ion .  Knowledge of  both t h e  water 
and land elements of  t h e  hazard w i l l  provide a  b a s i s  f o r  
g ran t ing  o r  r e fus ing  t h e  permit. The cond i t ions  which must be 
met i n  o r d e r  f o r  g ran t ing  a  permit can l ikewise  be determined. 
Ques t ions  about what t h e  proposed use is and how it w i l l  be 
designed and loca ted  t o  mitygate t h e  e f f e c t s  of  t h e  e ros ion  
hazard must be answered s a t i s f a c t o r i l y  before  approval  of t h e  
cond i t iona l  use. 

d. Establishment of s p e c i a l  c r i t e r i a  o r  performance s t anda rds  

I n  t h i s  a l t e r n a t i v e  t h e  EHA i s  t r e a t e d  l i k e  an over lay  d i s t r i c t  
r a t h e r  than a  sepa ra t e  zoning d i s t r i c t .  The zoning 
c l a s s i f i c a t i o n  of t h e  a rea  i n  ques t ion  remains t h e  same as it 
was p r i o r  t o  t h e  de l inea t ion  of  t h e  EHA. However, new c r i t e r i a  
a r e  e s t ab l i shed  f o r  uses wi th in  t h e  d i s t r i c t ,  e .g . ,  se tbacks  
from t h e  shore l ine ,  cons t ruc t ion  o r  moveabil i ty  s t anda rds  f o r  
bui ld ings ,  vegeta t ion  requirements, o r  o t h e r  proof of  t h e  
c a p a b i l i t y  of  t h e  property owner t o  meet t h e  p ro tec t ive  and 
damage reduct ion i n t e n t  of t h e  EHA. The r a t i o n a l e  behind 
e s t a b l i s h i n g  performance s tandards  is t o  a s s u r e  tha t  c e r t a i n  
minimal s tandards  a r e  met without , : l ic tat ing t h e  exac t  methods 
f o r  meeting them. The focus is on how t h e  land  func t ions  r a t h e r  
than on what i s  placed on it. This  approach provides f o r  
f l e x i b i l i t y  i n  t h e  use and management of  an EHA based on t h e  
f i n a n c i a l  and t echn ica l  resources  a v a i l a b l e  t o  proper ty  owners 
and t h e  ingenui ty  applied t o  meeting t h e  s tandards .  

Within t h i s  framework of r egu la t ion  through zoning and 
subdiv is ion  ordinances,  t h e r e  a r e  use fu l  admin i s t r a t ive  t o o l s .  
Both permit procedures and bonding requirements can be u t i l i z e d  
t o  enforce  ordinance provisions.  I n  t h e  f i r s t  procedure a 
zoning permit may be required of any proper ty  owner t o  develop 
o r  phys ica l ly  a l t e r  vacant land. The permit a p p l i c a t i o n  could 
r e q u i r e  t h e  appl icant  t o  demonstrate t h a t  t h e  development w i l l  
not a c c e l e r a t e  e ros ion .  Another type  of  permit ,  t h e  use o r  
occupancy permit ,  could be requi red  before any land  o r  bu i ld ing  
is occupied. The combination of t hese  permit systems a l lows 
s i t e  i n spec t ion  and evalua t ion  of t h e  s t r u c t u r e  from beginning 
t o  completion, a s su r ing  t o t a l  compliance with t h e  zoning 
ordinance. A second approach would be t h e  requirement f o r  



compliance  bonding whenever any t y p e  of s p e c i a l  use  permit  i s  
g r a n t e d .  I h e  l o c a l  government may demand t h a t  a bond be 
f u r n i s h e d  which would be s u f f i c i e n t  t o  p r o v i d e  f o r  c o r r e c t i o n  of  
any e r o s i o n  damages caused by non-compliance (A P l a n  For 
Mich igan ' s  S h o r e l a n d s ,  p.97) -- 

2. B u i l d i n g  Codes 

If' s t r u c t u r e s  a r e  'o be pe rmi t t ed  i n  e ros ion-prone  a r e a s ,  
c o n s t r u c t i o n  s t a n d a r d s  s h o u l d  be s u f f i c i e n t  t o  p r o t e c t  t h e  p r o p e r t y  
owner and t h e  g e n e r a l  p u b l i c  from p o t e n t , i a l  damage. B u i l d i n g  and 
h o u s i n g  c o d e s  c o u l d  be adap ted  t o  p r o v i d e  m o v e a b i l i t y  s t a n d a r d s  f o r  
s t r u c t u r e s  w i t h i n  EHAs. The codes  would r e q u i r e  t h a t  s t r u c t u r e s  meet 
s t a n d a r d s  which a l l o w  a b u i l d i n g  to  be moved more r e a d i l y  t h a n  one  
b u i l t  w i t h  s t a n d a r d  c o n s t r u c t i o n  methods. Examples of '  t h e  t y p e s  o f  
p r o v i s i o n s  which might be i n c l u d e d  are basement r e q u i r e m e n t s ,  s i m p l e  
a r c h i t e c t u r a l  d e s i g n s ,  o r  m a t e r i a l s  and c o n s t r u c t i o n  t e c h n i q u e s  which 
l end  themse lves  t o  be ing  moved. The S t a t e  o f  Michigan i n c o r p o r a t e d  
t h i s  concep t  i n t o  i ts  c o a s t a l  management program, a l t h o u g h  t o  d a t e  no 
f u r t h e r  work h a s  been done t o  d e f i n e  t h e  n e c e s s a r y  s t a n d a r d s .  
( E r c s i o n ,  p.3) I n  Wisconsin it is p o s s i b l e  f o r  a community t o  
p e t i t i o n  t h e  s t a t e  r e g u l a t o r y  a u t h o r i t y  f o r  a  v a r i a n c e  t o  t h e  S t a t e  
B u i l d i n g  Code i n  o r d e r  t o  accommodate l o c a l  s o i l  o r  c l i m a t i c  
c o n d i t i o n s .  I n  p r e s e n t i n g  its arguments  f o r  an e x c e p t i o n ,  t h e  l o c a l  
government would have a s t r o n g e r  c a s e  if it c o u l d  p o i n t  t o  a n  
e s t a b l i s h e d  EHA as its r e g u l a t o r y  framework f o r  the  v a r i a n c e .  T h i s  
s i t u a t i o n  may, however, be  s u b j e c t  t o  change w i t h  t h e  proposed 
a d o p t i o n  o f  a Uniform S t a t e  B u i l d i n g  Code which might  p r e c l u d e  
e s t a b l i s h i n g  l o c a l  b u i l d i n g  r e q u i r e m e n t s  and m o v e a b i l i t y  s t . andards .  

Depending on t h e  a c t u a l  wording o f  t h e  b u i l d i n g  o r  hous ing  code i n  
q u e s t i o n ,  it might be a d v i s a b l e  t o  i n d i c a t e  c l e a r l y  t h a t  t h e s e  
s p e c i a l  m o v e a b i l i t y  p r o v i s i o n s  a p p l y  o n l y  t o  s t r u c t u r e s  w i t h i n  EHAs. 
U n l i k e  z o n i n g  p r o v i s i o n s  which o f t e n  a p p l y  s p e c i f i c a l l y  t o  one zone,  
t h e s e  c o d e s  u s u a l l y  a p p l y  t o  a l l  s t r u c t u r e s  i n  a  community, whether  
o r  not t h e y  are i n  a n  e ros ion-prone  area. 

3. S i t  u a t  i o n - s p e c i f i c  o r d i n a n c e s  

Many c o a s t a l  communities a l r e a d y  have s e v e r a l  o r d i n a n c e s  which 
p e r t a i n  t o  s p e c i f i c  s i t u a t i o n s  and c o u l d  be r e f i n e d  t o  a p p l y  d i r e c t l y  
t o  a n  EHA. Both p r i v a t e  and p u b l i c  development p r o j e c t s  shou ld  be 
s u b j e c t  t o  t h e s e  o r d i n a n c e s .  S a n i t a r y  and well c o d e s  migh t  be 
w r i t t e n  t o  r e q u i r e  p a r t i c u l a r  s a f e g u a r d s  which would a s s u r e  t h a t ,  
water and waste f a c i l i t i e s  a r e  l o c a t e d  and c o n s t r u c t e d  i n  a  way t h a t ,  
removes them from a n  e r o s i o n  t h r e a t .  F i l l i n g ,  g r a d i n g ,  and d r e d g i n g  
r e g u l a t i o n s  shou ld  be aimed a t  c o n t r o l l i n g  u n n a t u r a l  e r o s i o n  and 
s e d i m e n t a t i o n  caused by s o i l  exposed d u r i n g  t h e  c o n s t r u c t i o n  
p r o c e s s .  S p e c i f i c  p r o v i s i o n s  may be c r e a t e d  which c o n t r o l  removal of 
v e g e t a t i o n ,  r e q u i r e  methods f o r  a l l e v i a t i n g  s u r f a c e  w a t e r  r u n o f f ' ,  and 
a d d r e s s  t h e  problems o f  sediment c o n t r o l .  I s s u a n c e  o f  s p e c i a l  
p e r m i t s  would a l l o w  t h e  l o c a l  government t o  i n c o r p o r a t e  p r o v i s i o n s  



covering t h e  p l an t ing  of  temporary and permanent ground cover ,  t h e  
use of d ive r s ions ,  s i l t i n g  bas ins ,  o r  t e r r a c e s  t o  t r a p  sediment and 
t h e  exposing of bare ground. ( A  Plan f o r  Michigan's Shorelands,  
p.100) 

The Ci ty  o f  Highland Park, I l l i n o i s ,  has proposed a comprehensive 
ordinance covering a number of these problems i n  a l l  p r o p e r t i e s  
w i th in  100 l i n e a l  f e e t  of  t h e  top edge o f  a s t e e p  s lope.  It. r e q u i r e s  
d e t a i l e d  examinations of s o i l  types and sub-surface hydrology, s e t s  
s t anda rds  f o r  grading which minimize a l t e r a t i o n  of  t h e  land and 
inc lude  an earth-moving schedule designed t o  l i m i t  t h e  amount of time 
s o i l  is exposed, provides f o r  revegeta t ion  w i t h  n a t i v e  p l a n t s ,  and 
p roh ib i t s  earth-moving a c t i v i t i e s  wi th in  c e r t a i n  d i s t a n c e s  from 
rav ine  and b lu f f  bottoms. This  ordinance is  intended t o  minimize 
negat ive  impacts on people and pr0pert.y and l e s sen  t h e  s o c i a l  and 
economic c o s t s  assoc ia ted  with cons t ruc t ion  i n  a r e a s  s u b j e c t  t o  
e ros ion .  (Draf t :  Bluff and, ~ a v h e  Steep  Slope Ordinance) 

C. Non-Regulatory S t r a t e g i e s  -- -- 
I n  a d d i t i o n  t o  regula tory  methods, t h e r e  a r e  s e v e r a l  non-regulatory 
management s t r a t e g i e s  which can be applied t o  reduce damages within an 
EHA. These techniques r e l y  on incen t ives  f o r  p a r t i c i p a t i o n  and ind iv idua l  
c i t i z e n  concern t o  be e f f e c t i v e .  Among t h e  most common s t r a t e g i e s  a r e :  
1 )  educa t iona l  programs and hazard information systems; 2) voluntary  
a s soc ia t ions .  

1. Educat ional  programs and hazard information systems 

Es tab l i sh ing  an EHA provides a b a s i s  f o r  t h e  l o c a l  government t o  
i d e n t i f y  t h e  erosion,-related problems of  t h e  a r e a  and t.o disseminate 
t h i s  information t o  concerned c i t i z e n s .  The i n c l u s i o n  of an EHA on 
an o f f i c i a l  map, i n  a  zoning ordinance,  o r  i n  a comprehensive p lan  
acknowledges t h e  ex i s t ence  of  erosion-induced dangers and br ings  them 
t o  t h e  a t t e n t i o n  of  anyone who has access  t o  these  documents. 
Although l imit .& i n  scope, t h i s  i n  i t s e l f  s e rves  an educat ional  
funct ion .  Beyond mapping EHAs, however, t h e  l o c a l  government may 
u t i l i z e  t h e  t .echnica1 da ta  ga the r ing  i n  t h e  d e l i n e a t i o n  process t o  
i n s t i t u t e  a  formal educat ional  e f f o r t  through schools ,  community and 
c i v i c  groups, s p e c i a l  forums o r  publ ic  meetings, o r  government 
o f f i c e s  which d e a l  wi th  land use and property t r a n s f e r s .  

Taking t h i s  one s t e p  f u r t h e r ,  t h e  l o c a l  government may c r e a t e  a  
hazard information system t o  i d e n t i f y  p a r c e l s  of land which a r e  
unbuildable o r  s e r i o u s l y  endangered because of  s eve re  e ros ion .  The 
system would be e s p e c i a l l y  b e n e f i c i a l  t o  p o t e n t i a l  sho re  property 
buyers and could be operated through mortgage l ende r s ,  r e a l  e s t a t e  
agen t s ,  o r  l o c a l  o f f i c i a l s  involved i n  recording t h e  t r a n s f e r  of 
proper ty .  I t s  primary purpose would be t o  n o t i f y  an unwary buyer 
t h a t  t h e r e  a r e  s e r i o u s  e ros ion  problems on t h e  property being sold 
and t h a t  t h e r e  may be r e s t r i c t i o n s  on t h e  use of t h a t  property.  I n  
a d d i t i o n ,  t h e  lending  i n s t i t u t i o n s  would have important information 



which could a f f e c t  t h e i r  wi l l ingness  t o  g r a n t  mortgages f o r  such 
p roper t i e s .  The S t a t e  of Michigan in t ends  t o  promote t h i s  type of 
program on a  voluntary bas i s  through banks and lending i n s t i t u t i o n s  
and r e p o r t s  a  favorable i n i t i a l  response from buyers and lenders .  
(Telephone conversat ion,  Chris  Shafer ,  Michigan Department of Natural 
Resources, Ju ly  28, 1978) 

The hazard information system could a l s o  be adapted t o  bene f i t  shore 
property owners who lack information about t h e  type and s e v e r i t y  of 
hazard they a r e  facing. Based on t h e  t e c h n i c a l  d a t a  gathered t o  
d e l i n e a t e  t h e  EHA, t h e  l o c a l  government could provide d e t a i l e d  
information about t h e  condi t ion  of shore l ine  reaches,  t h e i r  recess ion  
r a t e s ,  t h e  r e l a t i v e  s t a b i l i t y  o r  i n s t a b i l i t y  of b l u f f s ,  and t h e  
o v e r a l l  s o i l  and water condit ions.  These d a t a  would a s s i s t  t he  
proper ty  owner i n  making informed decis ions  about t h e  bes t  way t o  
dea l  wi th  erosion-related problems. . 

2. Voluntary a s soc ia t ions  

It is not unusual f o r  c i t i z e n s  who perce ive  a  common problem t o  form 
a  voluntary associat. ion i n  a  j o i n t  e f f o r t  t o  solve the  problem. It 
would be f e a s i b l e  f o r  t h e  r e s i d e n t s  of an EHA t o  do so  based on 
common concern about e ros ion  damage. 

While voluntary organiza t ions  f ind  it d i f f i c u l t  t o  r a i s e  money f o r  
l a rge  budgets,  an EHA a s soc ia t ion  could focus  on lobbying t o  
in f luence  public  agencies t o  undertake p a r t i c u l a r  management 
func t ions ,  monitoring the  shore l ine  s i t u a t i o n ,  promoting a hazard 
information system, and educat ing t h e  pub l i c  t o  the  ser iousness  Of 

e ros ion-re la ted  problems. If a  s i t u a t i o n  a rose  which requi red  t h e  
expendi ture  of l a r g e  amounts of money, t h e  a s s o c i a t i o n  could p e t i t i o n  
t h e  l o c a l  government f o r  a  s p e c i a l  assessment i n  o rde r  t o  f inance the  
needed program. Consequently, by d e l i n e a t i n g  an EHA and thereby 
drawing a t t e n t i o n  t o  i ts problems, a  l o c a l  government may provide the  
i n c e n t i v e  f o r  c i t i z e n  ac t ion .  

D. Administrat ion -- of '  an EHA, 

The cont inuing adminis t ra t ion  of EHA management s t r a t e g i e s  could be 
handled r e a d i l y  by t h e  appropr ia te  l o c a l  government a u t h o r i t i e s ,  e .g . ,  t h e  
o f f i c i a l s  and s t a f f  of t h e  planning, zoning, o r  community development 
departments.  The decis ion  concerning who w i l l  adminis ter  w i l l  depend i n  
pa r t  on which regula tory  and non-regulatory methods a r e  implemented and i n  
par t  on what agency has t h e  necessary au thor i ty .  General ly,  t h e  
department o r  commission charged with t h e  r e s p o n s i b i l i t y  f o r  overseeing 
land use r egu la t ion  would have t h e  option of d i r e c t l y  administer ing t h e  
EHA o r  o f  e s t a b l i s h i n g  an agreement with another  agency f o r  t echn ica l  
a s s i s t a n c e  and/or recommendations. I n  the  former case ,  t h e r e  would be 
l i t t l e  o r  no change, only added du t i e s .  I n  t h e  l a t t e r  s i t u a t i o n ,  seve ra l  
a l t e r n a t i v e s  a r e  poss ib le :  1 )  e s t a b l i s h i n g  an eros ion  c o n t r o l  review 
board; 2 con t rac t ing  f o r  technica l  a s s i s t a n c e  from a  governmental o r  
p r iva te  agency; 3) forming a  technica l  advisory committee of i n t e r e s t e d  
c i t i z e n s  and l o c a l  exper ts .  



1. An eros ion  con t ro l  review board made up of o r  appointed by l o c a l  
o f f i c i a l s  could have the  r e s p o n ~ i b i l i t y  o f  reviewing bui ld ing  p ro jec t  
p l ans ,  informing neighboring landowners of t h e  plans f o r  such 
p r o j e c t s ,  and informally c l e a r i n g  p r o j e c t s  with af fec ted  i n t e r e s t s ,  
f o r  example, s t a t e  agencies concerned with overseeing shore l ine  
regula t ion .  The review board would not possess  any regu la to ry  
a u t h o r i t y  of i t s  own, but it could r e l i e v e  t h e  a d d i t i o n a l  burden of 
a s sess ing  p r o j e c t s  and making recommendations wi th in  t h e  EHA f o r  t h e  
s t a f f  of t h e  l o c a l  planning and development agency. (Some 
Non-Structural Al terna t ives  f o r  t h e  Reduction of Shore Damages, p.7) -- 

2. Contract ing f o r  technica l  a s s i s t ance  t o  a i d  i n  decision-making is a 
v i a b l e  a l t e r n a t i v e  when s t a f f i n g  and/or f inances  do not permit an 
agency t o  do i ts own research  o r  when another  o rgan iza t ion  i s  a l ready 
capable of doing the  necessary work. . 
I n  Racine County, t h e  Planning Department and S o i l  Conservation 
Se rv ice  (SCS) have a cooperat ive arrangeinent whereby t h e  SCS agent  
examines t h e  proposed s i t e  of new cons t ruc t ion  o r  remodeling along 
the  shore l ine  and adv i ses  t h e  Planning Department of any s o i l  o r  
brater problems t h a t  would be crea ted  by t h e  a c t i v i t y .  The Planning 
Department can then t ake  whatever a c t i o n  is necessary t o  p r o t e c t  t h e  
s h o r e l i n e  from increased erosion.  This  type  o f  arrangement could be 
made between o the r  involved agencies,  depending on l o c a l  
circumstances and informational  needs. 

3. A t echn ica l  advisory committee of i n t e r e s t e d  c i t i z e n s  and 
e ros ion- sens i t ive  p ro fess iona l s  from var ious  f i e l d s  could a l s o  play 
an important p a r t  i n  advis ing  on EHA adminis t ra t ion .  Its broad base 
o f  pooled knowledge would be a valuable resource  and could bring i n  
e x p e r t i s e  from many sources,  publ ic  and p r i v a t e ,  l o c a l  and reg iona l  
o r  s t a t e .  Again, Racine County has employed t h i s  method t o  f u r t h e r  
i ts c o a s t a l  planning e f f o r t s .  

These var ious  methods o f  administer ing an  EHA could be used 
sepa ra te ly  o r  i n  combination, depending on t h e  needs of t h e  c o a s t a l  
community. Other approaches a r e  poss ib le  a s  we l l ,  r e f l e c t i n g  t h e  
unique resources  of every community, and experimentat ion and 
cooperat ion should be encouraged. The o f f i c i a l s  and c i t i z e n s  c l o s e s t  
t o  t h e  problems of shore l ine  eros ion  w i l l  have a vested i n t e r e s t  i n  
so lv ing  them and w i l l  have a p o s i t i v e  con t r ibu t ion  t o  make toward 
t h a t  e f f o r t .  



V. CONCLUSION 

Shore e ros ion  p resen t s  s e r i o u s  and o f t en  unique management problems because of  
i ts  episodic ,  y e t  cont inuous,  na ture .  Delineating and managing Erosion Hazard 
Areas (EHAs) o f f e r s  l o c a l  governments i n  c o a s t a l  a r e a s  a  prevent ive  approach 
t o  l e s sen ing  t h e  e f f e c t s  o f  sho re l ine  e ros ion  and r e q u i r e s  minimal l e g a l  o r  
i n s t i t u t i o n a l  changes. It s t . resses  avoiding act . ions which c r e a t e  s i t u a t i o n s  
t h a t  w i l l  prove hazardous t o  people and t h e i r  property. A s  an a l t e r n a t i v e  
and/or complement s t r u c t u r a l  so lu t ions  t o  e ros ion - re l a t ed  problems, EHAs 
provide a  range of op t ions  f o r  preventing o r  reducing e r o s i o n  damages. These 
management p o s s i b i l i t i e s  include regula tory  and non-regulatory s t r a t e g i e s  
which can be adopted separa te ly  o r  i n  combination and adapted t o  meet l o c a l  
needs. The emphasis is on providing f l e x i b i l i t y  f o r  l o c a l  u n i t s  of government 
to  u t i l i z e  e x i s t i n g  a u t h o r i t i e s  and seek c r e a t i v e  approaches t o  reducing t h e  
damages caused by shore  e ros ion .  
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GLOSSARY 

Accession: 

Accretion: 

Erosion : 

Erosion Hazard Area: 

a l i n e a r  add i t ion  of shoreland by n a t u r a l  
depos i t ion  

a  volumetric add i t ion  of shoreland by na tu ra l  
depos i t ion  

t h e  s e t  of processes by which more shore  ma te r i a l  
i s  removed than deposi ted;  volumetr ic  reduction 
o f  shoreland by na tu ra l  processes 

a  s p e c i f i c a l l y  de l inea ted  geographic a r e a  along 
t h e  shore l ine  which is subjec t  t o  tho  e f f e c t s  o f  
e ros ion  

Loading ( b l u f f )  : t h e  add i t ion  of ma te r i a l  t o  e i t h e r  t h e  b luf f  top  
o r  bluff  f a c e  which decreases t h e  s t a b i l i t y  of 
t h e  b lu f f  i n  an engineering a n a l y s i s  

Preventive a l t e r n a t i v e s :  non-structural  techniques intended t o  reduce 
eros ion  damages through shore l ine  management and 
guided land use 

Recession : 

Recession r a t e :  

a  l i n e a r  measure o f  t h e  reduction of shoreland by 
na tu ra l  resources  

t h e  average rate of continued landward movement 
of t h e  b lu f f  o r  shore l ine  over a spec i f i ed  time 

Remedial a l t e r n a t i v e s :  s t r u c t u r a l  measures designed t o  slow o r  h a l t  
e ros ion  processes 

Setback: a  d i s t ance  measured perpendicular  t o  t h e  
shore l ine  from a pre-determined p o s i t i o n ,  wi th in  
which cons t ruc t ion  is regulated o r  prohib i ted  


