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I ,. INTRODUCTIOR 

Eros ion  a long t h e  Great Lakes s h o r e l i n e  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  thr'ough t h e  e f f o r t s  of t h e  Wisconsin 

Coas ta l  Management Program, the  Wisconsin Department of Natura l  Resources, 

t h e  Wisconsin Geological  and Natural  His tory  Survey, and the  Univers i ty  of 

Wisconsin Sea Grant College Program,. In an at tempt t o  improve Wisconsin's 

c a p a b i l i t y  t o  d e a l  e f f e c t i v e l y  wi th  shore eros ion  problems, these  agencies 

have c o l l e c t e d  ex tens ive  t e c h n i c a l  d a t e  t o  bu i ld  an information base  f o r  shore- 

l i n e  d e c i s i o n  making. To supplement these  e f f o r t s ,  a s t a t e  shor'e e ros ion  

p o l i c y  p lan  has been developed t o  guide f u t u r e  shore  management. 

This  r e p o r t ,  Erosion Hazard Areas: An Alternative f o r  Shore Management, -- - 
focuses  on one a spec t  of t h e  shore e r o s i o n  plan,  use of non- . s t ruc tura l  approaches 

t o  e r o s i o n  damage r,eduction..  I n  p a r ' t i c u l a r ,  it o u t l i n e s  procedures f o r  estab-  

l i s h i n g  and adminis ter ing  Eros ion  Hazard Areas (EHAs) ,, Del ineat ion  and manage- 

ment of Ems can provide a number of opt ions  f o r  l e s sen ing  the  e f f e c t s  of sh0r.e 

e r o s i o n  a t  t h e  l o c a l  l e v e l . .  This r epor t  i s  intended t o  inc rease  pub l i c  aware- 

ness  of these  op t ions  as  they  e x i s t  under cu r ren t  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  a p p l i c a t i o n  i n  Wisconsin c o a s t a l  communities,. 



11. NATURF OF THE SHORG EROSIOX HAZARD 

A .  Shore Eros ion  Defined 

The n a t u r a l  phenomenon of shore  e r o s i o n  has been defined a s  

7, t h e  set of processes  by which more shore ma te r i a l  i ,  sand, rock: 

o t h e r  sediments) is removed than deposi tedr ' . .  (Natural  Hazard Manage-. 

ment i n  Coastal  Areas, p.11-25) Four. n a t u r a l  agents  of er,osion a c t  - 

on s h o r e l i n e  mater ia l :  waves, mass wast ing,  su r face  water runoff ,  

and i c e .  ( F e a s i b i l i t y  of Compensation f o r  Man-Induced Shore Er'osion: 

R e l a t i o n  of Human A c t i v i t i e s  t o  Shore Erosion,  p p  1 f f  . )  Along the  

Great  Lakes shore l ine  two types of e ros ion  c h a r a c t e r i s t i c a l l y  occur: 

1 )  upper b lu f f  e ros ion  due t o  non-wave r e l a t e d  causes ;  2)  b lu f f  toe  

and beach e ros ion  a s  a  r e s u l t  of wave a c t i o n  

The r a t e  of upper b lu f f  e r o s i o n  may be influenced by n z t u r a l  

or human-induced f a c t o r s .  Natura l  f a c t o r s  l i k e  b lu f f  he ight  an6 

angle 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 ,  the  s t a b i l i t y  of t h e  b lu f f  w i l l  be inf luenced by human- 

induced f a c t o r s  l i k e  increased  water  runoff  due t o  vegeta t ion  r.emova1 

or loading by s t r u c t u r e s  on t h e  b l u f f  top..  Because land usage i n  

upland a r e a s  d i r e c t l y  a f f e c t s  upper b lu f f  e r o d i b i l i t y ,  t h i s  type  of 

e r o s i o n  responds t o  land management p r a c t i c e s  aimed a t  l e s sen ing  the  

impact of cons t ruc t ion  and development. 

In gene ra l ,  wave-induced e ros ion  a f f e c t s  the  s h o r e l i n e  through 

removal and t r a n s p o r t  of shore m a t e r i a l s  and is  most seve re  during 

storm even t s  and per iods  of high water While r egu la t ion  or r e s t r i c -  

t i o n  of shore  uses can l e s s e n  the  dazages t o  proper ty  and bu i ld ings  

caused by t h i s  type of e ros ion ,  reducing t h e  ac tua l  amount of e ros ion  



t h a t  occurs  depends on cons t ruc t ion  of sh0r.e p r o t e c t i o n  s t r u c t u r e s . ,  

In coping with shore  e r o s i o n  it is important  t o  remember t h a t  i t s  

causes 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  techniques f o ~ ,  

damage reduction.  

B , .  Shore Eros ion  Damages 

Eros ion  damage f i g u r e s  for  the  Great Lakes shore l ine  have been 

es t imated  f o r  two recen t  per iods  of high water l e v e l s .  According t o  

an Ar'my Corps of Engineers survey the t o t a l  e s t ima te  dur ing  the  1951- 

52 per iod  was $61 mi l l ion ,  or approximately S168 mi l l ion  i n  1973 

d o l l a r s .  Revised e s t ima tes  for  t h e  t o t a l  damage dur.ing 1972-74 were 

somewhat l e s s  than the  o r i g i n a l l y  est imated S400 mi l l ion ,  but s t i l l  

a s i g n i f i c a n t  inc rease  from the  e a r l y  1 9 5 0 ' s ~  (Erosion/Insurance - 

Study, p.6) -- 

Wisconsin alone has  l o s t  over two square mi le s  of land t o  shore  

e r o s i o n  s i n c e  1900,. Along the  Lake Michigan shor 'e l ine  of Wisconsin 

long-term recess ion  r a t e s  of 2-.12 f e e t  p e r  year have been r,ecor.ded 

fo r  sand p l a i n s  and of 2-4 f e e t  per year  f o r  h igh  b l u f f s .  Recession 

r a t e s  of 2-5 f e e t  annually a r e  common along many erosion.-prone reaches 

of t h e  Lake Superior s h o r e l i n e .  (K'isconsin's Shore Erosion Plan ,  p . . l )  -- 

Prel iminary  damage es t ima tes  from a s tudy conducted by t h e  W i s -  

consin Department of Natural  Resources f o r  the Army Corps of Engineers 

pmduced the  fol lowing f i g w e s  f o r  t h e  high water  period of 19'72-76.. 

These t o t a l s  inc lude  t h e  r e s u l t s  of previous p i l o t  s t u d i e s  done i n  

Brown, Douglas, and Racine c o m t i e s  2s wel l .  
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(Summary of Great Lakes Flood and Erosion Damages, Labor Day 

1972-Labor Day 1976: Pre l iminary  Dra f t )  --- -- 

I n  economic t e r m  e ros ion  damages have been c o s t l y .  If the  

s o c i a l  c o s t s  of t h e  d i s r u p t i o n  t h a t  e r o s i o n  causes i n  the  l i v e s  of 

shore  p roper ty  owners could be c a l c u l a t e d ,  the f i g u r e s  would be even 

hi.gher. And, although these  s t u d i e s  have concentr 'ated on high water 

pe r iods ,  shore  e ros ion  i s  a  cont inuing process and i t s  e f f e c t s  a re  

f e l t  even a f t e r  a  period of c r i s i s  has passed. 

C Need f o r  Concern 

Coas ta l  communities have an important s t ake  i n  f ind ing  s o l u t i o n s  

t o  shope e ros ion  problems,. Severa l  reasons  f o r  concern a r e  e s p e c i a l l y  

important :  1) t o  r'educe economic c o s t s  due t o  e r o s i o n  damages; 2) 

t o  p r o t e c t  pub l i c  h e a l t h ,  s a f e t y ,  u d  we l fa re ;  3) t o  develop e f f e c t i v e  

s h o r e l i n e  management. 

1 )  Reducing e r o s i o n  damages t o  p r i v a t e  and publ ic  p roper ty  b e n e f i t s  

t h e  community by maintaining i t s  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  i t s  inves tments .  S t ruc tu res  placed on p r i v a t e  

p r o p e r t y  l o s e  t h e i r  value r a p i d l y  ahen threarened by e ros ion ,  and land 



l o s t  t o  t h e  e r o s i o n  process  i s  simply not  a v a i l a b l e  f o r  any type  of 

u s e .  I n  many a r e a s  s h o r e  p rope r ty  has  a  h igher  market value and 

assessment than  neighboring in l and  p r o p e r t i e s  due i n  p a r t  t o  i t s  

l o c a t i o n  and i t s  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 ,  making t h e  

economic l o s s e s  even more s i g n i f i c a n t . .  Expensive publ ic  investments ,  

such a s  power p l a n t s ,  t r . anspor t a t ion  c o r r i d o r s ,  and communication 

systems,  may be threa tened  as  w e l l .  Repai r  or  replacement of t h e s e  

types  of  f a c i l i t i e s  is c o s t l y  f o r  the community and t o  be avoided i f  

p o s s i b l e  .. 

2)  P r o t e c t i n g  pub l i c  h e a l t h ,  s a f e t y ,  and welfare i s  a  primary respon- 

s i b i l i t y  of a l l  government. Shore e ros ion  may c r e a t e  s p e c i f i c  problems 

which should be guarded agai .nst , .  Sep t i c  systems map f a i l  due t o  

b lu 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 de lapida ted  

when th rea t ened  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 communi- 

c a t i o n  systems may be d i s rup ted  because of massive e ros ion , .  I n  t h e  

f i r s t  two cases  t h e  impacts a r e  p r 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 p rope r ty  owners. Dis rupt ion  of t r a n s p o r t a t  ion o r  

communication, however, could have an adverse e f f e c t  on t h e  community, 

p o s s i b l y  c u t t i n g  i t  off from o t h e r  necessary  s e r v i c e s  l i k e  f i r e  pro.- 

t e c t i o n  o r  medical c a r e .  The pub l i c  i n t e r e s t  would be we l l  served 

i f  t h e s e  o r  s i m i l a r  s i t u a t i o n s  were prevented,.  

3) Developing e f f e c t i v e  s h o r e l i n e  management is a  complex t a s k ,  man- 

da ted  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 p lanning  and ca r ry ing  out  optiffial uses  of t h e  shore- 

l i n e  a r e a  both f o r  t h e  p resen t  and The f u t u r e ,  w i th  a  focus  on pre,- 

s e r v i n g  and enhancing i t s  use fu lness  and beauzy. Ui th in  t h a t  frame- 

work, management encompasses a  v a r i e r y  of t a sks :  i nc reas ing  pub l i c  



awareness of n a t u r a l  s h o r e l i n e  processes and of human impact on 

t h e  s h o r e ;  c o n t r o l l i n g  non,-.point source p o l l u t i o n  and sedimenta t ion;  

p r o t e c t i n g  s t ~ u c t w e s  and n a t u r a l  environments; and guiding cornuni ty  

development and c o n s t r u c t i o n  s o  i t s  nega t ive  impacts on t h e  shore 

a r e  minimal,, Erosion c o n t r o l  and damage r educ t ion  a r e  keg a spec t s  

i n  s e t t i n g  up 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 - 
Approaches t o  d e a l i n g  with t h e  e f f e c t s  of sho re l ine  e r o s i o n  can 

be ca t egor i zed  as  remedial  o r  prevent ive , .  Remedial s o l u t i o n s  a re  

aimed a t  slowing down t h e  e r o s i o n  process ,  and they  focus on t h e  

c o n s t r u c t i o n  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 va luable  proper ty  

can  be p ro tec t ed  i n  no o ther  way, they p resen t  problems a s  w e l l .  

S t r u c t u r a l  devices  a re  expensive t o  c o n s t r u c t ,  sometimes exceeding 

t h e  c o s t  of p o t e n t i a l  e r o s i o n  damages, a s  a  s tudy of t h e  Canadian 

Great  Lakes s h o r e l i n e  demonstrates , .  (Canada/Ontario Great  Lakes 

Shore Damage Survey, pp.51, 96) Cons t ruc t ing  t h e  most du rab le  and 

e f f e c t i v e  shore  p r o t e c t i o n  depends on having  an engineer ing  a n a l y s i s  

of 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  ar'e com- 

p l e x ,  and d i s r u p t i n g  them i n  one area  may have a  negat ive  impact on 

another.  a r ea .  S ince  i t  i s  not  always f e a s i b l e  t o  u t i l i z e  remedial 

measures t o  reduce er 'os ion  damages, it becomes advisable  t o  have 

p reven t ive  opt ions  a v a i l a b l e  ,. 

Preven t ive ,  i , .e. .  , non-s t ruc tu ra l ,  approaches concent ra te  on 

reducing  erosion-,caused damages p r i m a r i l y  through s h o r e l i n e  manage- 

ment 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  s t o p  



t h e  n a t u r a l  process  of e ros ion ,  these  approaches at tempt t o  l e s s e n  

i ts  impact on people and proper ty  through fore thought  and planning 

Techniques l i k e  main ta in ing  a hazard informat ion  system, e s t a b l i s h -  

i ng  c o n s t r u c t i o n  se tbacks  from t h e  shore ,  o r  zoning t o  r e s t r i c t  t h e  

uses  of erosion-prone a r e a s  a re  p o t e n t i a l l y  i s e f u l  prevent ive  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  is the proximity of people and t h e i r  

possess ions  t o  an eros ion- threa tened  a r e a ,  a s e n s i b l e  s o l u t i o n  is  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 h e l p  people 

avoid hazardous s i t u a t i o n s  as  much a s  poss ib l e  

E .  E ros ion  Hazard Areas (ERAS) 

I n  an e f f o r t  t o  minimize t h e  e f f e c t s  of other  types  of n a t u r a l  

haza rds ,  communities have u t i l i z e d  t h e  prevent ive  technique of de l in -  

e a t i n g  and managing t h e  hazard-prone a reas . .  A t t e n t i o n  has  been 

focused on a number of hazards ,  inc luding  f l o o d s ,  l a n d s l i d e s ,  ea r th -  

quakes and avalanches.  In  each case t h e  a n a l y s i s  i s  s i m i l a r :  

1)  De l inea te  t h e  a reas  p o t e n t i a l l y  a f f e c t e d  by extreme n a t u r a l  

e v e n t s ;  

2) Est imate  t h e  b e n e f i t s  der ived  from use of r e sources  i n  vul-  

n e r a b l e  a r e a s  a s  w e l l  as  t h e  r i s k  of p o s s i b l e  l o s s  due t o  

human occupat ion of those  a r e a s ;  

3) I d e n t i f y  t h e  range of p o s s i b l e  adjustments t o  t h e  hazard ;  

4) Assess t h e  p r e s e n t  and f u t u r e  impacts of adjustments  be ing  

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 r o t e c t i n g  an area from more f r equen t ,  l e s s  

s e v e r e  even t s  may encourage i t s  use i n  a way t h a t  a i l 1  produce 

d i s a s t r o u s  damages from t h e  r a r e ,  s eve re  even t s  (Natura l  



Hazard Management i n  Coas ta l  Areas,  p.. i,-2) 

This  technique could be used t o  f u r t h e r  e f f o r t s  towa1.d e ros ion  

damage reduct ion  along t h e  Great Lakes shore l ine . .  An Erosion Hazard 

Area (EHA) could be e s t a b l i s h e d  i n  a community t o  des igna te  any a reas  

of t h e  shor,el ine t h a t  a r e  threatened by severe e ros ion  damages. This  

ERA would c o n s i s t  of a geographic area  inc luding the  immediate shore-  

l i n e  which is subjec t  t o  e ros ion  and adjacent  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 s p e c i f i c  proper.ty descr ip-  

t i o n s .  Figure 1 i l l u s t r a t e s  an EKA EHA d e l i n e a t i o n  focuses a t t en -  

t i o n  on a hazard a rea ,  encourages planning for shore  eros ion  problems 

be fo re  they  reach se r ious  propor t ions ,  and provides a l e g i t i m a t e  geo- 

graphic  framework f o r  e s t a b l i s h i n g  and implementing prevent ive  solu- 

t i o n s  t o  shore  e ros ion  oroblems.. 

"--/-.----- 
- , Eroslon Hazard Area Boundary 

--- ---- -- 
FIGURE 1 



After an EHA i s  d e l i n e a t e d ,  a  number of management techniques 

can be app l i ed ,  ranging from simply recognizing the  ex i s t ence  of t h e  

e r o s i o n  hazard t o  s t r i c t l y  r e g u l a t i n g  the  land uses wi th in  t h e  area .  

The i n s t i t u t i o n a l  framework w i t h i n  which t h i s  d e l i n e a t i o n  procedure 

might ope ra te  is  no t  f ixed .  S e v e ~ a l  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 partner-.  

s h i p ;  3) complete c o n t r o l  and admin i s t r a t ion  by the  l o c a l  government. 

I )  Under t h i s  a l t e r n a t i v e  i t  would be poss ib le  for  a  s t a t e  

agency, in 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  

E m s  and s e t  r egu la t ions  f o r  t h e i r  managemenr. The s t a t e  of 

Michigan d id  t h i s  i n  1970 a s  p a r t  of i t s  Shorelands P r o t e c t i o n  

and Management Act. Under t h e  a c t  t he  s t a t e  Department of Nat- 

u r a l  Resources des ignated  t h e  boundaries of high r i s k  e r o s i o n  

a reas  and s e t  recommended shore use r e s t r i c t i o n s ,  based on a 

30-year mortgage l i f e s p a n .  Local zoning ordinances were requir,ed 

t o  be i n  accordance with s t a t e  s tandards ,  or ind iv idua l  pr,opo,- 

s a l s  f o r  development had t o  be submitted t o  a  s t a t e  permit  pro- 

cedure..  This  l e g i s l a t i o n  has provided the  framework for  u t i l i z i n g  

s h o r e l i n e  r ecess ion  r a t e s  and e s t a b l i s h i n g  cons t ruc t ion  se tbacks  

t o  p r o t e c t  bu i ld ings  from e ros ion  damage,. (Erosion, pp.1,4) 

2) A s t a t e . - l o c a l  p a r t n e r s h i p  could be formed which would r e l y  

on l o c a l  adoption and admin i s t r a t ion  of s t a t e  guide l ines . .  W i s -  

cons in  shoreland and f l o o d p l a i n  zoning l e g i s l a t i o n  provides  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 requir 'ed t o  adopt zoning ordinances for. s p e c i f  i- 

c a l l y  def ined  a reas  i n  accordance a i t h  s t a t e  s tandards , .  Once 

t h i s  was accomplished, t h e  l o c a l  government r a s  r e spons ib le  f o r  



admin i s t r a t ion  of t h e  ordinances.  Under t h i s  a l t e r n a t i v e  t h e  

impetus f o r  a c t i o n  comes from t h e  s t a t e  l e v e l ,  but the  a c t u a l  

implementation t akes  p lace  a t  t h e  l o c a l  government l eve l . .  

3) Local u n i t s  of government could u t i l i z e  t h e i r  e x i s t i n g  author- 

i t y  t o  t ake  independent a c t i o n  t o  d e l i n e a t e  and adminis ter  EHAs 

wi th in  t h e i r  own j u r i s d i c t i o n s ~  In Wisconsin l o c a l  governments 

have t h e  power t o  plan,  zone, l e v y  taxes ,  pass ordinances,  and 

en fo rce  the  accompanying regu la t ions , ,  This  power could be r e a d i l y  

extended t o  the  management of Ems with no s t a t e  l e v e l  involvement. 

The l o c a l  government would have complete c o n t r o l  over the  EAA 

d e l i n e a t i o n  and admin i s t r a t ion  pr.ocess a s  long a s  i t s  a c t i o n s  did 

no t  c o n f l i c t  with pre.-exist ing laws and regu la t ions . .  

Administering EHAs occurs 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  boundaries  based on t e c h n i c a l  d a t a  and r i s k  assessment; 

2 )  s e l e c t i o n  and admin i s t r a t ion  of management s t r a t e g i e s  f o r  the  

EHA. The fol lowing s e c t i o n s  of t h i s  r e p o r t  w i l l  examine each of 

t h e s e  phases i n  t u r n .  



A .  Del inea t ion  Defined 
-, 

Del ineat ion  of EHAs i s  genera l ly  based on two procedures: techni -  

c a l  d a t a  ga the r ing  and r i s k  assessment. Technical d a t a  a r e  r e q u i ~ e d  t o  

provide  d e t a i l e d  information about shore l ine  condi t ions  so  EHAs can b e  

a c c u r a t e l y  and c o n s i s t e n t l y  determined. Before a  dec is ion  can be made 

on whether o r  not  a  s h o r e l i n e  area  f i t s  the  c ~ i t e r i a  f o r  an EHA, da ta  

about  t h e  e r o s i o n  r a t e  and t h e  geologic and hydrologic cond i t ions  must 

be  a v a i l a b l e .  In a d d i t i o n ,  these  da ta  w i l l  he lp  determine t h e  s e l e c t i o n  

c r f t e r i a  by p resen t ing  an o v e r a l l  view of s h o r e l i n e  condi t ions  t o  which 

a p a r t i c u l a r  a r e a  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  EH4s a r e  c lose ly  l inked  t o  

t h e  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  t h a t  a r e  necessary  t o  sub-, 

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  the  r e g u l a t i o n  w i l l  be, 

t h e  more accura te  and d e t a i l e d  the  da ta  should be.. I f ,  f o r  example, a  

community wants t o  r e s t r i c t  constr .uct ion of bu i ld ings  along the shore- 

l i n e  through a se tback  requirement based on t h e  recess ion  r a t e ,  i t  

w i l l  be necessary  t o  have r e l i a b l e  recess ion  r a t e  data. .  On the  o ther  

hand, t h e  types and t e c h n i c a l  q u a l i t r  of the da ta  a v a i l a b l e  may d e t e r -  

mine t h e  d e l i n e a t i o n  and management choices ahich  can l o g i c a l l y  be 

made,. For ins t ance ,  i t  would be unreasonable t o  t r y  t o  enforce  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 the  b a s i s  

of non-quant i ta t ive  observat ions  only.. I f  chal lenged,  such c o n t r . 0 1 ~  

would be open t o  charges of a r b i t r a ~ . i n e s s  because they have no b a s i s  i n  

documented and measured d a t a .  



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 

fo r  a s s e s s i n g  t h e  degree  of r i s k  involved along an a rea  of shore l ine . .  

Risk becomes a  f a c t o r  i n  e v a l u a t i n g  a  s h o r e l i n e  e r o s i o n  hazard when t h e  

e r o s i o n  beg ins  t o  impact human l i v e s  and proper ty .  In  a s s e s s i n g  erosion-  

r e l a t e d  r i s k  it i s  important t o  understand t h e  unique f e a t u r e s  of t h e  

e ros ion  hazard , .  Shore e r o s i o n  i s  a  d e t e r m i n i s t i c  process. .  Unless con- 

d i t i o n s  a r e  a l t e r e d ,  a n  a r e a  t h a t  i s  eroding  w i l l  cont inue  t o  erode 

although t h e  r a t e  may va ry  over  time^ Unlike f lood ing  or  o t h e r  per iodic  

hazards ,  e r o s i o n  does n o t  lend i t s e l f  t o  p r o b a b i l i t y  s t a t e m e n t s  It i s  

p o s s i b l e ,  f o r  example, t o  determine t h a t  a bluff  i s  u n s t a b l e  and sub- 

j e c t  t o  massive slumping y e t  be unable t o  p r e d i c t  when t h a t  slumping 

w i l l  t a k e  p lace .  Large-scale e ros ion  occurs  e p i s o d i c a l l y  r a t h e r  than 

p e r i o d i c a l l y .  Storms and per iods  of h igh  water a f f e c t  the  r e l a t i o n s h i p  

between l a k e  l e v e l ,  wave a c t i o n ,  and wind and may a l t e r  t h e  ep isodic  

i n t e r v a l s .  To f u r t h e r  complicate  e r o s i o n  r i s k  assessment,  h i s t o r i c  

r eco rds  a r e  t o o  sketchy t o  permit accura te  p r e d i c t i o n s  of s torms,  high 

water l e v e l s ,  or amounts of shore e r o s i o n  during a  p a r t i c u l a r  time 

period. .  

Determining t h e  r i s k  of e ros ion-re la ted  damages f o r  any s h o r e l i n e  

ar.ea should take  i n t o  c o n s i d e r a t i o n  the  f a c t o r s  of t i m e ,  d i s t a n c e ,  and 

use.. Time has  both a  p re sen t  and a f u t u r e  aspec t  t o  be  considered, ,  

The t iming  of l a rge - sca le  e ros ion  i s  unpredic table ,  and a  p r e s e n t  

hazard could  i n c r e a s e  or  decrease  s u b s t a n t i a l l y  i n  t h e  fu tu r . e ,  a f f e c t -  

i ng  t h e  types  of compensating measures t h a t  would be appropr i a t e .  I f ,  

f o r  example, t h e  f u t u r e  p o s s i b i l i t y  of sudden, massive e r o s i o n  i s  

known t o  exis t ,  should t h e  community and proper ty  owners p l an  t h e i r  

use of t h a t  a rea  wi th  t h e  worst  f u t u l e  s c e n a r i o  i n  mind? I f  so ,  a h a t  



does t h a t  mean i n  terms of p resen t  use of t h e  shore l ine?  A1.e a l l  uses  

r . e s t r i c t e d  o r  only c e r t a i n  ones? 

Distance from the  s h o r e l i n e  i s  important because the  most immediate 

t h r e a t  from e ros ion  i s  t o  the  a r e a  d i r e c t l y  adjacent  t o  t h e  shor'e.. 

Fur ther  in land the  hazard l e s s e n s  and becomes of no s i g n i f i c a n c e  t o  

p roper ty  owners who do no t  f e e l  any of the  d i r e c t  impacts of erosion. .  

S e t t i n g  an appropr i a t e  landward boundary f o r  an EHA o r  e s t a b l i s h i n g  

adequate setbacks wi th in  i t  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  bet,- 

,, 
ween t h e  hazard,-pr,one a rea  and the  des i red  u s e .  Defining appropr ia te"  

and "adequate" w i l l  r e q u i r e  an a d d i t i o n a l  de terminat ion  of the  degree 

of r i s k  t h a t  i s  acceptable  and t h e  amount of damage t h a t  c a  be t o l e r a t e d , .  

Use i s  v i t a l  because ce r ' t a in  land use p r a c t i c e s ,  l i k e  removing 

b l u f f t o p  vege ta t ion ,  can a c c e l e r a t e  e r o s i o n .  Other management p r a c t i c e s ,  

l i k e  proper  dra inage  of b l u f f t o p s ,  can a c t  t o  s t a b i l i z e  the  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 the  e r o s i o n  t h r e a t  w i l l  in f luence  

t h e  choice  of land uses i n  an erosion.-prone area..  The more severe 

t h e  problem, t h e  more concern t h e r e  is  ap t  t o  be with prevent ing  damage 

t o  expensive investments by l o c a t i n g  them ou t s ide  the  hazard a rea  

whenever poss ib le .  

Taking a l l  of these  f a c t o r s  i n t o  cons ide ra t ion  s t i l l  does no t  

answer t h e  s p e c i f i c  ques t ion  of which types and amounts of e r o s i o n  

damage can be t o l e r a t e d  and which c o n s t i t u t e  a  hazard. The problem 

a r i s e s  of e s t a b l i s h i n g  gu ide l ines  f o r  c o n s i s t e n t l y  eva lua t ing  er 'osion- 

prone a r e a s ,  and each c o a s t a l  community w i l l  want t o  be ab le  t o  exe l -  

c i s e  f l e x i b i l i t y  i n  s e t t i n g  s t andards  for  i t s e l f .  Depending on the  

a c t u a l  or. proposed uses of a  s h o r e l i n e ,  what appears t o  be an  accept- 

a b l e  l e v e l  of e ros ion  i n  one area  or a t  one time may be unacceptable 



i n  another .  The assessment of r i s k  w i l l  va1.y from one a r e a  t o  another  

depending on s h o r e l i n e  cond i t ions  and from community t o  community 

depending on t h e  outcome of t h e i r  measurements and e v a l u a t i o n s .  

B. Data Gathering - 
There a r e  t h r e e  commonly used methods f o r  ga the r ing  t e c h n i c a l  

s h o r e l i n e  d a t a :  comparison of h i s t o r i c a l  land  sur.veys; eva lua t ion  of 

a e r i a l  photography; and d i r e c t  observat ion through ground surveys. .  A l l  

of these  techniques  e s t a b l i s h  a  b a s i s  f o r  determining recess ion/access ion  

r a t e s  and, i n  a d d i t i o n ,  ground surveys provide  s p e c i f i c  on-si te  infor-  

mation about  cond i t ions  a p t  t o  cause massive e ros ion  o r  b luf f  f a i l u r e s .  

D e t a i l s  of t h e  procedures f o r  applying these  techniques are provided 

i n  the  Technica l  and Management Information Sources referenced i n  the  

Appendices. Two b a s i c  types  of measures can b e  der ived  fr'om these  

methods: a  q u a l i t a t i v e  a p p r a i s a l  of the  s h o r e l i n e ,  provid ing  a genera l  

impression of where and how r a p i d l y  it i s  ercding;  and a q u a n t i t a t i v e  

ana lys i s  of r e c e s s i o d a c c e s s i o n  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  pr imar ly  on d a t a  der ived  from observat ion  and 

h i s t o r i c a l  r ecords ,  and it does not  attempt t o  accura te ly  measure 

a c t u a l  r a t e s  of change. Ins t ead  it aims t o  c r e a t e  a  reasonable  impres- 

s i o n  of s h o r e l i n e  cond i t ions  by not ing  f e a t u r e s  l i k e  t h e  presence and 

cond i t ion  of shore  p r o t e c t i o n  devices ,  t h e  angle and he igh t  of a  b l u f f ,  

and t h e  presence  o r  absence of vege ta t ive  ground c o v e r .  A s  a  r e s u l t ,  

t h i s  bethcd does no t  r e q u i r e  a  high degree of t e c h n i c a l  e x p e r t i s e  or 

unusual s t a f f i n g  or budgeting p r o v i s i o n s ~  I t  i s  most a p t l y  app l i ed  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 e g u l ~ t i o n  01 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  a v a i l a b l e .  

When Michigan surveyed i t s  s h o r e l i n e  between 1971-74 i n  order  t o  

record e r o s i o n  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 d  t h e  s h o r e l i n e  according 

t o  a  number of f e a t u r e s ,  i nc lud ing  vege ta t ion  r'emoval, bank slumping, 

and damaged land s t r ' u c t u r e s , ,  These f i e l d  sur'veys showed which areas  

were s u b j e c t  t o  s e r i o u s  e r o s i o n ,  and any length  of s h o r e l i n e  b l u f f  

receding  a t  a  long-term r a t e  of one f o o t  o r  more per year  was c l a s s i f i e d  

a s  a  High Risk Eros ion  Area,,  (Erosion,  pp,.5.-6) This  c l a s s i f i c a t i o n  

was, however, considered p re l imina ry  u n t i l  r eces s ion  r a t e  s t u d i e s  could 

confirm i t .  

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  procedures and a n a l y s i s ,  r e q u i r i n g  t e c h n i c a l  

expe r , t i s e  and s p e c i a l i z e d  equipment. Measurements of t h e  amount of 

e r o s i o n  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 the  s h o r e l i n e  and 

gene ra l i zed  t o  t h e  a reas  between these  s i t e s , .  These c a l c u l a t i o n s  can 

then  be compared t o  o t h e r s  made a t  d i f f e r e n t  t i m e s  and these  can be 

averaged over  t h e  period of y e a m  f o r  which records  a r e  a v a i l a b l e , ,  

This  t ype  of eva lua t ion  provides  a n  average annual r a t e  which e s t ima tes  

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  d i s t ance , ,  

The c a p a b i l i t y  of t h i s  procedure t o  accura t e ly  r e f l e c t  the a c t u a l  shore.- 

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  s i t e s  

chosen a r e  r e p r e s e n t a t i v e  of t h e  ad jo in ing  s h o r e l i n e  a reas  t o  which 

t h e i r  measurements a r e  gene ra l i zed  and w i l l  produce an average measu1.e- 

ment f o r  t h e s e  a r e a s  r a t h e r  t han  a n  e s p e c i a l l y  h igh  or low f i g u r e ;  2 )  

averaging t h e  measurements over a  period of years  implies  t h a t  t h e  

amount of e ros ion  a t  a  p a r t i c u l a r  s i r e  a i l 1  be n e a r l y  cons tan t  from 

year  t o  year  Ne i the r  of t hese  a s su rp t ions  i s  v a l i d  a t  a l l  t imes o r  



f o r  a l l  a r e a s .  The sites chosen f o r  s tudy may be sub jec t  t o  higher or, 

lower r a t e s  of change than t h e  adjacent  a r e a s ,  and t h i s  may not be d i s -  

covered even i f  t h e  i n t e r v a l  d i s t ances  a r e  r e l a t i v e l y  shor t . .  The pro- 

c e s s  of averaging measurements over  a per iod  of years  tends  t o  downplay 

the  impact of la rge-sca le  eros ion ,  e s p e c i a l l y  ahen t h e  averaging i s  done 

over long per iods  of t i m e , .  Consequently, average annual r a t e s  should 

be eva lua ted  c a r e f u l l y  when they a r e  used a s  a b a s i s  f o r  s h o r e l i n e  

management d e c i s  ion-making ,. 

C. Boundary Determinat ion - 
Deciding whether o r  not  a p a r t i c u l a r  sho1,eline a r e a  should be 

included i n  an EHA depends on two eva lua t ions  r e l a t e d  t o  t h e  r i s k  

involved: t h e  amount of e ros ion  t h a t  is unacceptable by community 

s tandards  and t h e  placement of the  landward boundary t h a t  marks the  

depth of t h e  EHA. Annual r ecess ion  r a t e s  a r e  useful  a s  a s tandard  

f o r  e r o s i o n  hazard determinat ion.  For example, any s h o r e l i n e  with a 

r ecess ion  r a t e  exceeding a p1.e-determined m a x i m u m  may be judged t o  

involve t o o  g r e a t  a r i s k  and the re fo re  b~ included i n  an E m .  Michigan 

has chosen 1 f o o t  p e r  year as  i t s  naximum l a t e ,  and I l l i n o i s  u t i l i z e s  

.5 f o o t  p e r  year  because of t h e  h igh ly  developed n a t u r e  of i t s  shore- 

l i n e .  Both ar,e reasonable  models and can be modified t o  meet l o c a l  

needs and cond i t ions  .. 
The landward boundary t h a t  i s  s e l e c t e d  w i l l  r , e f l e c t  t h e  impact of 

t h e  water on t h e  l and  as  e ros ion  progresses  and t h e  impact of land use 

and management on t h e  r a t e  a t  which eros ion  proceeds .  A r ap id  r a t e  

of e r o s i o n  w i l l  mean a high degree of r ' i s k  t o  property loca ted  a 

g r e a t e r  d i s t a n c e  from the  shore , .  Consequently, both t h e  r a t e  of 



e r o s i o n  and t h e  presence of any n a t u r a l  f e a t u r e s  ap t  t o  a c c e l e r a t e  i t  

w i l l  i n f luence  t h e  l o c a t i o n  of t h e  landward boundary,. On t h e  other 

hand, land  use p r a c t i c e s  may inc rease  o r  decrease  t h e  r a t e  of e ros ion  

and, as  a  r e s u l t ,  t h e  boundary may include a l l  a r eas  which impact on 

s h o r e l i n e  e ros ion .  

Determining t h e  landward boundary of t h e  EXA can be done i n  d i f . -  

f e r e n t  ways, us ing  p rev ious ly  drawn boundaries o r  e s t a b l i s h i n g  new ones 

E x i s t i n g  boundaries  which might be usefu l  a r e  landward pr 'operty l i n e s  

of t h e  f i r s t  t i e r  of s h o r e l i n e  l o t s  01 t h e  boundary of the  shoreland 

zone e s t a b l i s h e d  by s t a t u t e .  In I l l i n o i s  t h e  des ignat ion  of c o a s t a l  

zone boundaries  p r e s e n t s  an analogous procedur,e which could be adapted 

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

w i th in  t h e  j u r i s d i c t i o n  of t h e  s t a t e  of I l l i n o i s ,  shorelands s t r o n g l y  

a f f e c t e d  by c o a s t a l  waters ,  and Geographic Areas of P a r t i c u l a r  C0ncer.n 

(GAFCs)~ Coas ta l  lands  and f a c i l i t i e s  under f e d e r a l  government j u r i s -  

d i c t i o n  a r e  excluded. The recommended landward boundary corresponds 

t o  t h e  most in land  of the  fol lowing:  
~ ~ ~ .~ ~- .. ~ 

- -~ 

The f i r s t  p l a t t e d  p rope r ty  l i n e  o r  cont inuous major t rans- ,  

p o r t a t i o n  right-of-way in land  of t h e  100 year  Lake hfichigan 

f lood  p l a i n s ;  o r  t h e  in land  e x t e n t  of any GAPC and of t h e  

100 Year Flood-Induced High Risk  Eros ion  Hazard Area .  

( I l l i n o i s  Coas ta l  Zone Management Program: P ~ e l i m i n a r y  

Dra f t  p.51.) 
-~ . -  

E s t a b l i s h i n g  new boundaries unique t o  t h e  EH4 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  of t h e  purpose of the  d i s t r i c t  and de terminat ion  of a  

reasonable  boundary i n  t h a t  c o n t e x t .  The width of t h e  EHA can  be 

chosen i n  r e l a t i o n  t o  t h e  degree 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   area^ For example, it i s  more reasonable 

t o  employ s t r i c t  r e g u l a t i o n s  along a  narrow s t r i p  of s h o r e l i n e  i n  

o rde r  t o  provide maximum p r o t e c t i o n  a i t h  a  minimun of d i s tu rbance  t o  

p rope r ty  owners.  Likewise, a  deeper  EHA may be a s soc ia t ed  with 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 s  inc lude  drawing a  boundary l i n e  

a t  a  des igna ted  uniform d i s t a n c e  fr'om t h e  b luf f  c r e s t  o r  determining 

t h e  boundary based on t h e  r e c e s s i o n  r a t e  and 2 m u l t i p l i e r  f a c t o r , .  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  than a  q u a n t i t a t i v e  orien,- 

t a t i o n  based on knowledge of s h o r e l i n e  f ea tu res . .  S e t t i n g  a  uniform 

d i s t a n c e  has  t h e  advantage of being srr .a ightforward and s i n p l e  t o  

adminis te r ,  however, i t  could be s u b j e c t  t o  c r i t i c i s m  on t h e  b a s i s  of 

be ing  a r b i t r a r y  o r  un re l a t ed  t o  s h o r e l i n e  c o n d i t i o n s  Consequently, 

it would be  adv i sab le  t o  c l e a r l y  a r t i c u l a t e  the  reasons f o r  choosing 

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  of Highland 

Park, I l l i n o i s ,  has proposed an ordinance 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  top edge of s t eep  s lope .  (Draf t :  Bluff  

and Ravine Steep  Slope Ordinance, p , .5)  

Determining a  landward boundary on t h e  b a s i s  of t h e  r ,ecession r a t e  

and a  m u l t i p l i e r  f a c t o r  has  t h e  advantage of l i n k i n g  t h e  boundary 

d i r e c t l y  t o  s h o r e l i n e  cond i t ions , .  For example, if t h e  r ecess ion  r a t e  

were c a l c u l a t e d  a t  1 .5  f e e t  pe r  year  and t h e  m u l t i p l i e r  f a c t o r  were 

100, t h e  i n l a n d  boundary would be 150 f e e t  away from t h e  e x i s t i n g  

b l u f f l i n e .  Th i s  could  be i n t e r p r e t e d  t o  mean t h a t  t h e  boundary repre-  

s e n t s  t h e  p red ic t ed  100 year  recess ion . .  (Some Non-Structural A l t e r -  

n a t i v e s  f o r  t h e  Reduction of Shore Danages, p . . 4 )  The 100 year  e r o s i o n  -- 
l i m i t  f o r  t h e  Ontar io ,  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  average annual r ecess ion  r a t e  mul t ip l i ed  b: 100 years  in land  from 



t h e  edge of t h e  b l u f f ,  with an 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 lope. .  F igure  2 i l l u s t r a t e s  t h i s  d e s i g n a t i o n .  Only r a t e s  r.eferenced 

t o  t h e  b l u f f  edge were used,,  Data referenced t o  t h e  water edge o r  

high v a t e r  mark we1.e no t  used because water  l e v e l  v a r i a t i o n s  and 

seasonal  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 they do 

not  show t h e  changes i n  t h e  b lu f f  face. .  (A Guide f o r  the  Use of Canada/ 

Ontar io  Great  Lakes Flood and Erosion Prone Area Mapping, p.. 16) - 

1:100 year 1 100 Year C- Flood Contour i Erosion Limi: 

I Hazard Line-+ 1- Flood Line Fill L 1 n e . y  

Stable Siope 

1 100 Year Flood Level 
/ 

/ , 

FIGURE 2 
-- - 

(Source: A Guide f o r  the  Use of Canada/Onta~io Great Lakes Flood 

and Erosion Prone Area Mapping) .- 



More than one landward boundary may be drawn, i n  recogni t ion  of the  

f a c t  t h a t  e ros ion-re la ted  impacts decrease f u r t h e r  inl.and from the  shore-  

l i n e .  The problems caused by erosion-induced proper ty  damage a r e  l e s s  

severe  o r  non-existent away from t h e  shor ,e l ine ,  and t h e  e f f e c t  of land 

use and management techniques on t h e  r a t e  of e ros ion  i s  diminished.  

Dividing the  EHA i n t o  t i e r s  along s e v e r a l  boundaries provides f l e x i b i l i t y  

by a l lowing f o r  varying types of management s t r , a t eg ies  and degrees of 

r e s t r i c t i o n  i n  each t i e r  .. For example, the  immediate erosion-prone 

a r e a  might be de l inea ted  on t h e  b a s i s  of the  recess ion  r a t e  mul t ip l ied  

by a pre-determined number of y e a r s ,  and an inland impact zone might 

be des ignated  bounded by proper ty  l i n e s  or another  reasonable boundary. 

Having two zones would permit  the  use of 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  threa tened t i e r  i n  order  t o  o f f e r  maximum 

p r o t e c t i o n  from e ros ion  damage,. Fur the r  development might be  prohib i ted  

a l t o g e t h e r .  The second, l e s s  endanger'ed t i e r  could be managed l e s s  

r e s t r i c t i v e l y  while  s t i l l  recogniz ing  t h e  impact t h a t  t h e  use of t h a t  

ar.ea could have on t h e  r a t e  of e r o s i o n .  Regulations might inc lude  

pr.ovision f o r  p r o t e c t i n g  v e g e t a t i v e  ground cover o r  c o n t r o l l i n g  su r face  

water  r .unoff, .  In a d d i t i o n ,  t h e  second t i e r  might wel l  become p a r t  of 

the  f i r s t  tier as  e ros ion  progr,esses. Beginning t o  manage i t  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 and, i f  properly 

done, w i l l  slow t h e  e ros ion  r a t e , .  

I l l i n o i s  has  followed t h i s  type of procedure i n  i t s  c o a s t a l  manage,- 

ment program by e s t a b l i s h i n g  Hazard Areas and Impact are as^ Figure 3 

i l l u s t r a t e s  t h i s  type of  delineation^ The Haza1.d Areas a re  defined a s  

the  landward e x t e n t  of t h e  100 year  b luf f '  recess ion  r a t e  and a l s o  

inc lude  t h e  100 year f l o o d p l a i n  inundated by she l t e red  c o a s t a l  w a t e r s ,  



Impact Area boundaries correspond t o  the  Coas ta l  Zone Boundary, which 

is g e n e r a l l y  t h e  landward p rope r ty  l i n e  of p r o p e r t i e s  d i r e c t l y  ad jacent  

t o  c o a s t a l  w a t e r s ,  i n  each type  of area 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 well-defined r e s p o n s i b i l i t i e s . .  ( I l l i n o i s  Coastal  

Management - Program: Pre l iminary  D r a f t ,  pp , 8 8 4 3 )  

Eroding Bluff 

Armored Shore 

FIGURE 3 

(Source: I l l i n o i s  - Coasta l  Zone - Management Program: Pre l iminary  Dra f t )  

.4 f i l r t he r  cons ide ra t ion ,  and one ahich p resen t s  some d i f f i c u l t i e s ,  

i s  uhe'iher or  not t o  p e r i o d i c a l l y  move t h e  landxard boundary as  t h e  

shore e r o d e s ,  maintaining a  r e l a t i v e l y  cons tan t  depth a t  any po in t  i n  



t h e  d i s t r i c t . .  This  would r e q u i r e  r.e-assessment a t  i n t e r v a l s  t o  de te r -  

mine whether o r  not  cond i 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 ruc tur ,es  had e i t h e r  been b u i l t  

o r  had f a i l e d .  Changing a  boundary by a  few f e e t  or  reviewing i t  

every  few years  would be admin i s t r a t ive ly  cumbersome Therefore,  i f  

p e r i o d i c  re'-assessment i s  adopted, dec is ions  about frequency and d is -  

t ance  must be made and r 'easonable c r i t e r i a  s e t .  And i f  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 h e  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 reviea  t h e  boundary 

Is t o  ignore  the  f a c t  t h a t  t h e  shoz,e i s  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 na tusa l  condi t ion% Consequently, it 

would be wise t o  r 'e-assess both t h e  shore  s i t u a t i o n  and the  EHA boundary 

a t  reasonable  i n t e r v a l s ,  keeping i n  mind the  admin i s t r a t ive  ques t ions  

t h a t  w i l l  a r i s e .  



IV.. EROSION HAZARD AREAS: BIANAGEMENT 

A .  S e l e c t i o n  of Management S t r a 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, i t s  purposes should be i n  keep- 

i.ng wi th  the  goals  of each community. Specifying the  pur.poses f o r  

e s t a b l i s h i n g  an EHA i s  a s  important  when s e l e c t i n g  appropr i a t e  manage- 

ment s t r a t e g i e s  as  it is when d e l i n e a t i n g  t h e  boundaries of the  area , .  

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 ,  it 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 pe rmi t t ing  procedure.  From a  br,oader 

p e r s p e c t i v e ,  t h e  community must determine whether or not  t o  apply any 

use r e g u l a t i o n s  t o  i t s  EHA and, if so,  what they w i l l  b e .  Having 

c l ea r ly -de f ined  purposes f o r  i ts  EHA w i l l  provide the  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 t h e  EHA t o  meet the  needs of t h e  

community.. 

Management s t r a t e g i e s  f o r  EHAs can be divided i n t o  two b a s i c  

c a t e g o r i e s ,  r egu la to ry  and non-regulatory. Regulatory methods a re  

those  which a r e  mandated by law o r  r u l e  and which r equ i re  t h a t  c e r t a i n  

s t andards  be complied with.  Non-regulatory techniques a r e  programs 

which r e l y  on voluntary  compliance t o  achieve t h e i r  ends, .  Both regu1a.- 

t o r y  and non-.regulatory s t r a t e g i e s  can be  applied e f f e c t i v e l y  i n  undevel- 

oped or developing a r e a s , ,  Highly developed areas  present  a  s p e c i a l  

s i t u a t i o n  because i t  i s  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 other requirements, .  Non-regulator y  

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  be ing  redeveloped,.  IU a d d i t i o n ,  va r ious  combin- 

a t i o n s  of r egu la to ry  and non-regulatory techniques ar'e poss ib l e  what- 

e v e r  t h e  s t a g e  of development. 

B Regula tory  S t r a t e g i e s  

The most common r e g u l a t o r y  management s t r ' a t e g i e s  a p p l i c a b l e  t o  

EHAs are :  1) zoning and subd iv i s 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 h e s e  s t r a t e g i e s  h a s  more than  

one p o s s i b l e  a p p l i c a t i o n  t o  EHA management. 

1 )  Zoning and subd iv i s ion  ordinances 

Since t h e  d e c i s i o n  i n  Euc l id  v. Ambler Rea l ty  Co. (1926) zoning - 
has  been recognize6 a s  a  fundamental land use management t echn ique .  

Incorpora ted  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 r , ea s .  The Wisconsin S t a t u t e s  g r a n t  c o u n t i e s ,  

m u n i c i p a l i t i e s ,  towns, and v i l l a g e s  varying degrees of a u t h o r i t y  t o  

r ' egula te  land u s e ,  In  o t h e r  s t a t e s  as  w e l l ,  genera l  zoning ordinances 

may e s t a b l i s h  use d i s t r ' i c t s  as  we l l  as bulk ,  he igh t ,  and placement of 

s t r u c t u r e s . .  Land subd iv i s ion  ordinances gene ra l ly  requir.e accu ra t e  

surveying  and mapping according t o  pre-determined s t anda rds ,  and they 

may p r o h i b i t  t h e  subd iv i s ion  of l and  s u b j e c t  t o  extreme hazard condi- 

t i o n s  u n l e s s  such danger can be overcome by use of compensating techni -  

ques l i k e  b u i l d i n g  se tbacks  o r  s p e c i a l  cons t ruc t ion  methods. These 

power's a r e  broad enough t o  govern land usage wi th in  EHAs,. Because 

zoning can  s p e c i f y  what uses  w i l l  b e  permi t ted ,  des igna te  vhe re  var ious  

a c t i v i t i e s  may be conducted, and e s t a b l i s h  s t anda rds ,  i t  has  been the  

t r a d i t i o n a l l y  p re fe r r ed  t o o l  fo r  r e g u l a t i n g  land use where hazard zones 

can be de l inea ted . .  In  L i t t l e  Cottonwood Canyon, Utah, for example, 



a  n a t u r a l  hazards zoning or 'dinance was adopted i n  1973, p r o h i b i t i n g  

c o n s t r u c t i o n  of permanent s t r u c t u r e s  i n  a r e a s  sub jec t  t o  hazards  such 

a s  f l o o d s ,  l a n d s l i d e s ,  and avalanches ,, (Land -- Use Management - and Regul- 

a t i o n  i n  Hazardous Areas: A Research Assessment, p. ,70) - 
An EHA might be incorpora ted  i n t o  t h e  zoning code as  a  pa r t i cu la r .  

use d i s t r i c t  s i m i l a r  t o  s tandard  r e s i d e n t i a l  or commercial d i s t r i c t s  

01 i t  might be  t r ' ea ted  a s  an over lay  d i s t r i c t  which would c a r r y  cer-. 

t a i n  r e g u l a t i o n s  i n  a d d i t i o n  t o  those a l r e a d y  e x i s t i n g  i n  t h e  d i s t r i c t  

which i s  be ing  ove r l a id , .  Floodplain d i s r r i c t s  and Planned Unit Develop-. 

ments ope ra t e  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 haza1.d d i s t r i c t  regul-  

a t i o n  through zoning i s  t h e  idea  of graduated use zones which impose 

more seve re  r ' e s t r i c t i o n s  i n  more hazardous areas. .  Warrick, Rhode 

I !  I s l a n d ,  i d e n t i f i e s  a reas  of extreme hur r i cane  danger" which have few 

,, permi t t ed  uses and a r e a s  of hu r r i cane  dangerx which al low a  wide 

range of s t r , u c t u r e s  t h a t  meet f i r s t  f l o o r  minimum e l e v a t i o n  r e q u i r e -  

ments.. (Land Use Management and Regulat ion i n  Hazardous Areas: A A 

Research Assessment, p.71) 

In  any of t h e s e  c a s e s ,  an EHA would be regula ted  accor'ding t o  

t h e  same admin i s t r a t ive  procedures which t h e  l o c a l  goveznment has 

e s t a b l i s h e d  f o r  zoning and subdiv is ion   management^ Only t h e  s p e c i f i c  

requi rements  f o r  EHA management would be d i f f e r e n t .  

Examples of t h e  r e g u l a t o r y  s t r a t e g i e s  being used i n  Wisconsin 

c o u n t i e s  and m u n i c i p a 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  p o s s i b l e  EHA management techniques , ,  

Although these  r e g u l a t i o n s  a r e  noz l inked t o  the e s t ab l i shmen t  of 

EHAs, t h e  p r i n c i p l e s  ar 'e,  none the le s s ,  t r a n s f e r  ab le , .  In Mar ine t te  

County a  150 f o o t  s e tback  ( twice t h e  usual  shoreland se tback)  has  



been e s t a b l i s h e d  along s e v e r a l  l akes  and r igorous  t r e e - c u t t i n g  r ' e s t r i c -  

t i o n s  have been adopted.. Racine County l i kewise  has set t i g h t e r  

r e s t r i c t i o n s  f o r  s e tbacks  and t r e e - c u t t i n g  than a r e  r equ i red  by s t a t e  

shore land  and f l o o d p l a i n  r e g u l a t i o n s .  Its shoreland and f loodp la in  

p r o v i s i o n s  have been included i n  i t s  comprehensive zoning ordinance, 

p rov id ing  a  s i m p l i f i e d  approach without  d u p l i c a t i o n  of r e g u l a t i o n s .  

( C a p a b i l i t i e s  of County Land Regulat ion Programs i n  t h e  Wisconsin - 
Coas ta l  Area, pp .12 ,17)  
,- 

A l l  of Wisconsin's 33 c o a s t a l  c i t i e s  have zoning ordinances,  and 

only two v i l l a g e s  do n o t  have zoning codes,  t h e r e f o r e ,  96% of t h e  

inco rpora t ed  s h o r e l i n e  has  zoning,.  Twenty-five of t h e  c o a s t a l  munici.- 

p a l i t i e s  have a l s o  adopted subdiv is ion  ordinances..  Approximately 

one-half of t h e  m u n i c i p a l i t i e s  use non-dis t r ic ted  r 'u les  l i k e  t r e e -  

c u t t i n g  and landscaping  r e g u l a t i o n s ,  requi red  se tbacks  from navigable 

waters ,  o r  c o n s t r u c t i o n  and f i l l i n g  r e s t r i c t i o n s , .  In  a d d i t i o n  t o  

t h e s e  t y p i c a l  a p p l i c a t i o n s  of zoning and subd iv i s ion  a u t h o r i t y ,  s eve ra l  

m u n i c i p a l i t i e s  have enac ted  s p e c i a l  types  of use d i s t r i c t s  a l ~ n g  t h e  

Great  Lakes s h o r e l i n e .  Mequon, Whitef ish 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 or  Lake E s t a t e  

d i s t r i c t s ,  r e q u i r i n g  la r 'ger  than average l o t  s i z e s .  Washburn has  

e s t a b l i s h e d  Pub l i c  and Semi-public d i s t r i c t s  a l lowing t h e  c i t y  t o  

r e s e r v e  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 ia te  

uses  of t h e  land have been determined,.  Cudahy h a s  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  pr.otect 

unique n a t u r a l  a r eas .  Sheboygan, Manitowoc, and S i s t e r  Bay have 

u t i l i z e d  t h e i r  subd iv i s 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 i o n  of shore land  f o r  t h e  purpose of provid ing  access  t o  t h e  C-rear 



Lakes. (Land Use and Coas ta l  Management i n  Wiscon&~Coas ta l  Munici-. --- 
p a l i t i e s ,  pp.29-31) These s p e c i a l  app l i ca t ions  of zoning and sub- - 
d i v i s i o n  power's provide  a  precedent  for .  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 e g u l a t o r y  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 a u t h o r i t y .  

If t h e  opt ion  of 

zoning and subd iv i s ion  ordinances is  chosen, the  l o c a l  government has  

s e v e r a l  choices  i n  dec id ing  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 i m i t e d  t o :  

a) pr .ohib 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 

or r e c r e a t i o n a l  u s e s ;  c )  p rov i s ion  f o r  cond i t iona l  uses  upon review; 

d )  e s t ab l i shmen t  of s p e c i a l  c r i t e r i a  o r  performance s tandar ,ds , .  

a )  P r o h i b i t i o n  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  sho1.e- 

l i n e  s i t u a t i o n  and would not  be f e a s i b l e  i n  an a l r e a d y  developed 

a r e a .  I t  would be j u s t i f i e d  only i n  extreme circumstances when 

p r o t e c t i o n  of the  a rea  from any human encroachment was necessary  

because of t h e  e x i s t e n c e  of a  unique o r  f r a g i l e  r e s o u r c e  If 

t h i s  s i t u a t i o n  a r o s e  on p r i v a t e l y  owned proper ty  the  l o c a l  govern- 

ment would be well-advised t o  cons ider  acqui r ing  the  land or  i t s  

development r i g h t s  i n  or'der t o  avoid t h e  i s s u e  of tak ing  without  

compensation. 

b) Limi ta t ion  t o  open space or r e c r e a t i o n a l  uses 

This  op t ion  might accomplish two ends, i nc reas ing  t h e  amount 

of p u b l i c  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  t o  t h e  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 r e a  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  l and  o r  t h e  development r i g h t s  t o  it, the  EHA could 

be incorpora ted  i n t o  t h e  o v e r a l l  p lan  of development a s  p a r t  of 

t h e  p u b l i c  pa rks  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 r o t e c t  the  area  from the  removal of vegeta t ion  

and the  s u r f a c e  water, runoff t h a t  o f t e n  accompany cons t ruc t ion  

of bu i ld ings .  

C )  Provis ion  f o r  cond i t iona l  uses upon review 

Condi t ional  uses  a r e  permit ted on ly  a f t e r  a  case-by-case 

review and approval  by l c x a l  government o f f i c i a l s .  The types 

of uses which a r e  c o n d i t i o n a l  f o r  each use d i s t r i c t  a r e  o f t en  

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  with f l e x i -  

b i l i t y  i n  de termining whether or  no t  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 accura te  assess-  

ment of t h e  s i te  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  a p p l i c a t i o n .  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  permi t . ,  The cond i t ions  which must be m e t  i n  order, 

f o r  a  permit t o  be granted can l ikewise  be determined, .  Questions 

about  what t h e  proposed use i s  and how it w i l l  be designed and 

l o c a t e d  t o  m i t i g a t e  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  f o r  t h e  cond i t iona l  use t o  be approved. 

d )  Establ ishment  of s p e c i a l  c r i t e r i a  o r  performance s t andards  

I n  t h i s  a l t e r n a t i v e  the EHA i s  t r e a t e d  l i k e  an over la^. 

d i s t r i c t  r a t h e r  than  a s e p a r a t e  zoning d i s t r i c i , .  That i t ,  the  

zoning c l a s s i f i c a t i o n  o f '  t he  are2 i n  ques t ion  remains t h e  same 



a s  i t  was p r i o r  t o  t h e  d e l i n e a t i o n  of the  EHA. However, new 

c r i t e r i a  a r e  e s t a b l i s h e d  fo r  uses wi th in  t h e  d i s t r i c t ,  e .g. ,  

s e tbacks  from t h e  s h o r e l i n e ,  cons t ruc t ion  o r  moveabil i ty  s tandards 

f o r  b u i l d i n g s ,  v e g e t a t i o n  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  p roper ty  owner t o  meet t h e  p r o t e c t i v e  and dam- 

age r educ t ion  i n t e n t  of the  EHA. The r a t i o n a l e  behind e s t a b l i s h -  

ing  performance s t andards  i s  t o  a s su re  t h a t  c e r t a i n  minimal s tan-  

da rds  a r e  m e t  wi thout  d i c t a t i n g  t h e  exac t  methods fo r  meeting 

them. The focus  i s  on how t h e  land func t ions  r a t h e r  than on 

what i s  placed on i t .  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 the  f i n a n c i a l  and 

t e c h n i c a l  r e sources  a v a i l a b l e  t o  proper ty  owners and t h e  ingenui ty  

app l i ed  t o  meeting t h e  s tandards .  

Within t h i s  framework of r e g u l a t i o n  through zoning and sub- 

d i v i s i o n  ordinances ,  t h e r e  a r e  use fu l  admin i s t r a t ive  too l s . .  Both 

permit  procedures and bonding requirements can be  u t i l i z e d  t o  

e n f o r c e  ordinance provis ions . .  In the  f i r s t  procedure a  zoning 

permit  may be r equ i red  of any proper ty  owner who wants t o  develop 

or  p h y s i c a l l y  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  the  a p p l i c a n t  t o  demonsmate t h a t  t h e  development w i l l  

no t  a c c e l e r a t e  e ros ion .  Another type of permi t ,  t he  use or. 

occupancy permi t ,  could be requi red  before any land or bui ld ing  

i s  occupied. The combination of these  permit  systems al lows s i t e  

i n s p e c t i o n  and e v a l u a t i o n  of the  s t r u c t u r e  from beginning t o  c o w  

p l e t i o n  a s su r ing  t o t a l  compliance n i t h  t h e  zoning o r d i n a n c e  A second 

approach would be t h e  requirement fo r  com?liance bonding whenever 

any type  of s p e c i a l  use permit is g r a n r e d ,  The l o c a l  government 

may demand t h a t  a  bond be furn ished which would be s u f f i c i e n t  



t o  pr:ovide 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 Plan  f o r  Michigan's Shorelands, p.97) 

2) Bui ld ing  Codes 

If s t r u c t u r e s  a r e  t o  be permit ted i n  erosion-prone a reas ,  con- 

s t r u c t i o n  s t andards  should be  s u f f i c i e n t  t o  p r o t e c t  t h e  proper ty  owner 

and t h e  g e n e r a l  pub l i c  from p o t e n t i a l  damage,. Building and housing 

codes could be  adapted t o  provide moveabil i ty s t andards  f o r  s t r u c t u r e s  

w i t h i n  EHAs.. New s t r u c t u r e s  would be requi red  t o  meet s tandards  which 

would a l low a  b u i l d i n g  t o  be moved more r e a d i l y  than one b u i l t  with 

standar'd c o n s t r u c t i o n  methods.. Examples of the  types of p rov i s ions  

which might be included a r e  basement requirements ,  simple a r c h i t e c t u r a l  

des igns ,  o r  m a t e r i a l s  and cons t ruc t ion  techniques which l end  themselves 

t o  being moved. The s t a t e  of Michigan incorpor 'ated t h i s  concept i n t o  

its c o a s t a l  management program, although t o  d a t e  no f u r t h e r  work has 

been done t o  d e f i n e  t h e  necessary  s tandards. .  (Erosion, p.3) I n  W i s -  

cons in  i t  i s  p o s s i b l e  f o r  a  community t o  p e t i t i o n  the  s t a t e  r egu la to ry  

a u t h o r i t y  f o r  a  var iance  t o  the  S t a t e  Bui ld ing  Code i n  order  t o  accomo- 

d a t e  l o c a l  s o i l  o r  c l i m a t i c  condi t ions .  I n  p resen t ing  its arguments 

f o r  an except ion ,  t h e  l o c a l  government would have a  s t r o n g e r  c a s e  i f  

it could p o i n t  t o  an e s t a b l i s h e d  EHA a s  i t s  r egu la to ry  framework f o r  

the  var iance .  This  s i t u a t i o n  may, however, be s u b j e c t  t o  change with 

the  proposed adoption of a  Uniform S t a t e  Bui ld ing  Code which might 

preclude e s t a b l i s h i n g  l o c a l  bu i ld ing  requirements and moveabil i ty 

s t a n d a r d s .  

Depending on t h e  a c t u a l  wording of the  bu i ld ing  or housing code 

i n  q u e s t i o n ,  i t  n i g h t  be advisable  t o  i n d i c a t e  c l e a r l y  t h a t  these  

s p e c i a l  moveabil i ty  pr 'ovisions apply only t o  s t r u c t u r e s  a i t h i n  EHAs.. 



Unlike zoning provis ions  which o f t e n  apply s p e c i f i c a l l y  t o  one zone, 

t h e s e  codes u s u a l l y  apply t o  a l l  s t r u c t u r e s  i n  a  cwrmunity, whether 

o r  n o t  they  a r e  i n  an erosion-prone area , .  

3) Si tua t ion-speci f  i c  ordinances 

Many c o a s t a l  comiuni t ies  a l ready have s e v e r a l  ordinances 

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 a n d  could be r e f i n e d  t o  apply 

d i r e c t l y  t o  an EHA. Both p r i v a t e  and pub l i c  development p r o j e c t s  

should b e  sub jec t  t o  t h e s e  ordinances.  San i t a ry  and we l l  codes might 

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  safeguards which would assure  t h a t  

water  and waste f a c i l i t i e s  a r e  loca ted  and cons t ruc ted  i n  a  way t h a t  

removes them from an e r o s i o n  t h r e a t , ,  F i l l i n g ,  grading ,  and dredging 

r e g u l a t i o n s  should be  aimed a t  c o n t r o l l i n g  unnatural  e r o s i o n  and sed i -  

menta t ion  caused by s o i l  exposed dur ing  the  cons t ruc t ion  process  

S p e c i f i c  provis ions  may be  c r e a t e d  which c o n t r o l  removal of vegeta- 

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  water runof f ,  and address 

t h e  problems of sediment contr.01. Issuance of' s p e c i a l  permits  would 

a l low t h e  l o c a l  government t o  incorpor.ate provis ions  cover ing  the  

p l a n t i n g  of temporary and permanent ground cover ,  t he  use of d ive r -  

s i o n s ,  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 the  exposing 

of b a r e  ground.. (A Plan f o r  Michigan's Shorelands, p.100) 

The c i t y  of Highland Park;  I l l i n o i s ,  has  proposed a comprehensive 

ordinance covering a  number of t h e s e  problems i n  a l l  p r o p e r t i e s  wi th in  

100 l i n e a l  f e e t  of the  t o p  edge of 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-sur'face h y d ~ o l o g y ,  s e t s  s tandards  

f o r  grading  which minimize a l t e r a t i o n  of the  land and inc lude  an e a r t h -  

moving schedule designed t o  l i m i t  the amount of time s o i l  is exposed, 

provides  for  r evege ta t ion  wi th  n a t i v e  p l a n t s ,  and p r o h i b i t s  e a r t h -  



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 r.avine and b l u f f  

bottoms,, This  ordinance is intended t o  minimize negat ive  impacts 

on people and proper ty  and l e s s e n  the  s o c i a l  and economic c o s t s  asso- 

c i a t e d  with c o n s t r u c t i o n  i n  a reas  sub jec t  t o  e ros ion .  (Dr.aft: Bluff 

and Ravine Steep Slope Oldinance) 

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  r e g u l a t o r y  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 the  damages with- 

i n  a n  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 

i n d i v i d u a 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 re :  1 )  educa t iona l  programs and hazard informat ion  systems; 

2) vo lun ta ry  a s s o c i a t i o n s ;  3) t a x  incen t ive  programs ,. 

1) Educat ional  programs and hazard information systems 

E s t a b l i s h i n g  an EHA provides a b a s i s  f o r  the  l o c a l  government t o  

i d e n t i f y  t h e  e r o s i o n - r e l a t e d  problems of t h e  area and t o  d isseminate  

t h i s  informat ion  t o  concerned c i t i z e n s .  The inc lus ion  of an EHA on 

an o f f i c i a l  map, i n  a zoning ordinance, o r  i n  a c.omprehensive plan 

acknowledges t h e  e x i s t e n c e  of erosion-induced dangers and b r i n g s  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 i m i t e d  i n  scope,  t h i s  i n  i t s e l f  s e rves  an educa t iona l  f u n c t i o n .  

Beyond t h i s ,  however, t h e  l o c a l  government may u t i l i z e  the  t e c h n i c a l  

d a t a  ga thered  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  educa- 

t i o n a l  e f f o r t  through schoo l s ,  community and c i v i c  groups, s p e c i a l  

forums o r  p u b l i c  meetings,  o r  government o f f i c e s  which d e a l  with land 

use and pr.operty 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 ,  the  l o c a l  government may c r e a t e  a 



hazard informat ion  system t o  i d e n t i f y  p a r c e l s  of land which a r e  unbuild- 

a b l e  o r  s e r i o u s l y  endangered because of severe  erosion. .  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  shore proper ty  buyers and 

could be operated through mortgage lenders ,  r e a l  e s t a t e  agents ,  or  

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 property.  Its 

purpose would be p r i m a r i l y  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 r o s i o n  problems on t h e  proper ty  being s o l d  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  p rope r ty .  I n  a d d i t i o n ,  the  

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  w i l l ingness  t o  g ran t  mortgages fox such p r o p e r 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 volun- 

t a r y  b a s 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 favor-  

a b l e  i n i t i a l  response from buyers and l ender s .  (Telephone conversa- 

t i o n ,  C h r i s  Shafer ,  Michigan Depar,tment of Natura l  Resources, Ju ly  28, 

1978) 

The hazard information system could a l s o  be adapted t o  b e n e f i t  

shore  p roper ty  owners who l a c k  information about t h e  type and s e v e r i t y  

of hazard they a r e  fac ing . .  Based on t h e  t e c h n i c a l  d a t a  ga thered  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  in fo r -  

mation about t h e  cond i t ion  of shore l ine  reaches ,  t h e i r  r ecess ion  r a t e s ,  

t he  r e l a t i v e  s t a b i l i t y  or i n s t a b i l i t y  of b l u f f s ,  and the  o v e r a l l  s o i l  

and water  condi t ions . .  These d a t a  would a s s i s t  t h e  proper ty  owner i n  

making informed d e c i s i o n s  about t h e  bes t  way t o  d e a l  with eros ion-  

r e l a t e d  problems. 

2)  Voluntary a s s o c i a t i o n s  

I t  i s  not unusual f o r  c i t i z e n s  aho perceive a common problem and 

who f e e l  t h a t  they would b e n e f i t  from a j o i n t  e f f o r t  t o  s o l v e  it t o  



form a vo lun ta ry  a s s o c i a t i o n  f o r  t h a t  purpose.. I t  would b e  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 t h i s  based on t h e i r  common concern 

about e r o s i o n  damage. While voluntary o rgan iza t ions  f i n d  i t  d i f f i c u l t  

t o  r a i s e  money f o r  l a r g e  budgets ,  an EHA a s s o c i a t i o n  could focus on 

lobbying t o  in f luence  pub l i c  agencies t o  undertake p a r t i c u l a r  manage- 

ment f u n c t i o n s ,  monitoring t h e  shore l ine  s i t u a t i o n ,  promoting a hazard 

informat ion  system, and educat ing  the  pub l i c  t o  t h e  se r iousness  of 

e ros ion- re l a t ed  problems. I f  a  s i t u a t i o n  a rose  which requi red  the  

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  order  t o  f inance  t h e  

needed program. Consequently, by d e l i n e a t i n g  an EHA and thereby draw- 

ing  a t t e n t i o n  t o  i t s  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 . .  

3) Tax i n c e n t i v e  programs 

The power of t a x a t i o n  can  both  encourage compatible uses  and 

d iscourage  incompatible uses w i t h i n  an EHA. I t  may even b e  u t i l i z e d  

t o  d iscourage  development a l toge the r .  More than one ha l f  of the  s t a t e s  

have enacted  some form of d i f f e r e n t i a l  t a x a t i o n  o r  use value assess-  

ment on r e a l  proper' ty.  On the  l o c a l  l e v e l ,  t h i s  permi ts  assessment 

of c e r t a i n  p r o p e r t i e s  according t o  the  value of t h e  c u r r e n t  use r a t h e r  

than  according t o  market value, .  This  type  of assessment could be 

e s p e c i a l l y  use fu l  i f  t h e  r e s t r i c t i o n s  placed on a n  EHA had the  e f f e c t  

of lower,ing proper ty  values. .  Var ia t ions  on t h i s  technique include 

a p r o v i s i o n  f o r  levying a penal ty  tas i f  t h e  land i s  l a t e r  converted 

t o  another  use o r  an agr'eement between the  government and landowner 

t h a t  r e s t r i c t s  land uses  f o r  a  designated period of  time^ (Land - Use 

Management and Regulat ion i n  Hazardous Areas: .4 Research Assessment, 



p.77) A t a x  i n c e n t i v e  program is l i k e l y  t o  be most e f f e c t i v e  a s  a  

supplement t o  r egu la to ry  s t r a t e g i e s  which r e s t r i c t  proper ty  owners 

i n  t h e i r  use of t h e  land.  

D. Adminis t ra t ion  of an EHA 

The cont inuing admin i s t r a t ion  of EHA management s t r a t e g i e s  would 

l o g i c a l l y  be handled 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 dec i s ion  concerning who w i l l  adminis ter  

w i l l  depend i n  p a r t  on which r egu la to ry  and non-regulatory methods 

a r e  implemented and i n  p a r t  on what agency has t h e  necessary  a u t h o r i t y .  

Genera l ly ,  t h e  department o r  commission charged wi th  t h e  r e s p o n s i b i l i t y  

f o r  oversee ing  l and  use r e g u l a t i o n  would have t h e  option of d i r , e c t l y  

admin i s t e r ing  t h e  EEL4 o r  e s t a b l i s h i n g  an agreement wi th  another  

agency f o r  t e c h n i c a l  a s s i s t a n c e  and/or recommendations. I n  t h e  fo r -  

m e r  c a s e ,  ther,e would be l i t t l e  or. no change, only added d u t i e s . .  In 

the  l a t t e r  s i t u a t i o n ,  s e v e r a 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 e r o s i o n  c o n t r o l  review board; 2) con t rac t ing  for .  t e c h n i c a l  a s s i s t a n c e  

from a governmental or  p r i v a t e  agency; 3) forming a t e c h n i c a 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 t s .  

1.) An e r o s i o n  c o n t r o l  review board could have t h e  r e s p o n s i b i l i t y  of 

r e v i e n i n g  b u i l d i n g  p r o j e c t  p l ans ,  informing neighboring landownezs of 

t h e  p l a n s  f o r  such p r o j e c t s ,  and informal ly  c l e a r i n g  p r o j e c t s  with 

a f f e c t e d  i n t e r e s t s  l i k e  t h e  s t a t e  agencies concerned a i t h  overseeing 

s h o r e l i n e  r e g u l a t i o n , .  I t  would not  possess any regu la to ry  a u t h o r i t y  

of i t s  onn, bu t  i t  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 n i t h i n  t h e  ERA f o r  the  s t a f f  of 



t h e  l o c a l  planning and development agency. (Some Non-Structural A l t e r -  

n a t i v e s  f o r  t h e  Reduction of Shore Damages, p.7) 

2) Contrac t ing  f o r  t e c h n i c a l  a s s i s t a n c e  t o  aid 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 no t  permit 

an agency t o  do i ts  own research  o r  when another  o rgan iza t ion  is 

a k e a d y  capable  of doing the  necessary work.. In Racine County, t he  

Planning Department and SCS have a coopera t ive  arrangement whereby 

t h e  SCS agen t  examines t h e  proposed s i t e  of new c o n s t r u c t i o n  o r  remod- 

e l i n g  a long  t h e  s h o r e l i n e  and advises  t h e  Planning Department of any 

s o i l  o r  w a t e r  problems t h a t  would be  c r e a t e d  by t h e  a c t i v i t y , .  The 

Planning Department can then take  whatever a c t i o n  i s  necessary  t o  

p r o t e c t  t h e  s h o r e l i n e  from increased  e ros ion .  This  type of arsange- 

ment could be made between d i f f e r e n t  agencies ,  depending on l o c a l  

c i rcumstances  and informat ional  needs. 

3) A t e c h n i c a 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  

and r e g i o n a l  e ros ion- sens i t ive  exper t s  could a l s o  p lay  an important 

r o l e  i n  a d v i s i n g  on EHA adminis t ra t ion , ,  Its broad base of pooled 

knowledge would be a  va luable  resource and could b r i n g  in  e x p e r t i s e  

fr'om many sources ,  pub l i c  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 of adminis ter ing  an EHA could be used 

s e p a r a t e l y  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  w e l l ,  r e f l e c t i n g  t h e  

unique r e sources  of every community, and experimentat ion and cooper- 

a t i o n  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 s h o r e l i n e  eros ion  n i l 1  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  contribution t o  make toward 

that  e f f o r t .  



V. CONcLUsIoN 

Shore e ros ion  presents se r ious  and often unique management problems 

because of i t s  episodic ,  yet  continuous, nature.  Delineating and managing 

Erosion Hazard Ar,eas (EHAs) o f f e r s  coas ta l  communities a preventive approach 

t o  lessening the e f f e c t s  of shorel ine  erosion without requir ing any l ega l  

o r  i n s t i t u t i o n a l  changes. It s t r e s s e s  avoiding actions which c rea te  s i tua t ions  

t h a t  w i l l  prove hazardous t o  people and t h e i r  property.. As an a l te rna t ive  t o  

s t r u c t u r a l  so lu t ions  t o  erosion-related problems, EHAs provide a range of 

options f o r  preventing or reducing erosion damages.. These management possibil-  

i t i e s  include regulator'y and non-regulatory s t r .a tegies  which can be adopted 

separa te ly  o r  i n  combination and adapted t o  meet loca l  needs. The emphasis 

is on providing f l e x i b i l i t y  fo r  l o c a l  units of government t o  u t i l i z e  ex is t ing  

a u t h o r i t i e s  and seek c r ea t i ve  approaches t o  reducing the damages caused by 

shore erosion.  
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GLOSSARY 

Accession: a  l i n e a r  a d d i t i o n  of shoreland by n a t u r a l  depos i t ion  

Accret ion:  

Erosion:  

a  volumetr ic  a d d i t i o n  of shore land by n a t u r a 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 ; volumetric  reduct ion  of 
shoreland by n a t u r a l  processes  

Eros ion  Hazard Area: a  s p e c i f i c a l l y  de l inea ted  geographic a rea  along t h e  
s h o r e l i n e  which i s  s u b j e c t  t o  t h e  e f f e c t s  of e ros ion  

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

P reven t ive  a l t e r n a t i v e s :  non-s t ruc tura l  techniques intended t o  reduce er 'osion 
damages through shore l ine  management and guided 
land use  

Recession: a  l i n e a r  measure of t h e  r educ t ion  of shoreland by 
n a t u r a l  processes  

Recession r a t e :  t h e  average r a t e  of continued landward movement of 
t h e  b l u f f  o r  s h o r e l i n e  over  a  s p e c i f i e d  t i m e  

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

Setback: a  d i s t a n c e  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 con- 
s t r ' u c t i o n  is regula ted  or  p roh ib i t ed  


