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PREFACE 

The effective management of erosion hazard areas along Wisconsin's 

Great Lakes shoreline requires a combination of state and local actions. 

Studies of erosion management alternatives by the Wisconsin Coastal Manage- 

ment Program have shown that erosion problems can be handled in a large 

number of ways by state and local governments. In this regard, this 

document was prepared to serve as the basis for public policy formulation 

and action in Wisconsin. It was not intended to prescribe single, 

community-specific solutions for the Great Lakes shoreline. By providing 

the factual basis for tailoring structural and nonstructural approaches to 

fit specific problems, individual communities and state agencies can select 

appropriate responses, consistent with their style and management needs.. 

The Wisconsin Coastal Management Council, the policy-making body for 

the Coastal Management Program consisting of twenty-nine state and local 

government representatives, discussed alternative erosion policies 

through the winter of 1979. On March 21, 1979 the Council adopted a twelve-, 

point action strategy largely based on Erosion Plan findings. Simultaneously, 

the Council began to implement a number of these actions, particularly those 

that relate to regulatory process improvement, shoreland zoning, and hazard 

disclosure. A complete listing of these actions is provided on the 

following page. This twelve-point strategy provides an initial state and 

local government response to the policy questions raised in Chapter VI of 

this report .. 



L i s t i n g  of Actions Taking by t h e  Wisconsin Coas ta l  
Management Council (3/21/79) 

Adopt t h e  "guidel ines f o r  damage r educ t ion  programs" a s  a  set of 
p o l i c i e s  f o r  s t a t e  agency a c t i o n s  and a framework f o r  l o c a l  govern- 
ment ac t ion .  P u b l i c i z e  and encourage incorpora t ion  i n  s t a t e  and l o c a l  
p o l i c i e s .  

Recommend t o  DNR t h a t  they s p e c i f y  t h e  c r i t e r i a  used i n  making dec i s ions  
or a p p l i c a t i o n s  f o r  shore s t r u c t u r e  permi ts  (environmental impact, 
downdrift  e f f e c t ,  des ign  cons idera t ions ,  e tc . )  

C l a r i f y  t h e  pe rmi t t i ng  process ,  s t reaml in ing  i t  where p o s s i b l e ,  seeking 
t o  s impl i fy  forms and procedures.  

Have DNR e s t a b l i s h  sys temat ic  coordina t ion  and review s e s s i o n s  for  
p ro fes s iona l s  a t  t h e  l o c a l ,  s t a t e ,  and f e d e r a l  l e v e l s  t o  exchange 
information on e x i s t i n g  problems and a l t e r n a t i v e  s o l u t i o n s .  

Up-grade DNR s t a f f  e x p e r t i s e  on c o a s t a l  and b l u f f  engineering fo r  t h e  
development of  improved procedures and c r i t e r i a ,  

Conduct t r a i n i n g  seminars f o r  p r i v a t e  engineers ,  pub l i c  works o f f i c e s ,  
and o t h e r s  on c o a s t a l  and b luf f  engineering.  

Conduct publ ic  information workshops on e ros ion  hazards fo r  lending  
i n s t i t u t i o n s ,  r e a l t o r s ,  c i v i c  groups, e t c .  

Locate high r i s k  e ros ion  a r e a s  and provide  map(s) t o  t h e  Real E s t a t e  
Examining and Licensing Board fo r  pub l i ca t ion ,  a l e r t i n g  r e a l t o r s  and 
t h e i r  c l i e n t e l e  t o  t h e  l o c a t i o n  of haza rds .  

Es t ab l i sh  a  t echn ica l  a s s i s t a n c e  capac i ty  t o  answer l o c a l  proper ty  
owners' ques t ions ;  a s s i s t  l o c a l  governments i n  developing e ros ion  
programs; and t o  he lp  i n  t r a i n i n g  programs. 

Encourage l o c a l  governments t o  undertake e ros ion  planning us ing  
incen t ives ,  information,  and t echn ica l  a s s i s t a n c e  provided by t h e  state. 

I n i t i a t e  a  s tudy of beach nourishment, i ts  f e a s i b i l i t y  and impact on 
reducing e ros ion  damage a s  we l l  a s  i t s  impact on t h e  environment. 

Seek demonstration p r o j e c t s  of innovat ive s o l u t i o n s  t o  e r o s i o n  damage 
mi t iga t ion .  
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Chapter I 

INTRODUCTION 

In mid-1974, Wisconsin began its formal participation in coastal 

management planning under provisions of the national Coastal Zone Manage- 

ment Act of 1972. That Act offered coastal states, including the Great 

Lakes states, the opportunity to receive federal financial assistance 

while developing a program to improve the management of their coastal 

shorelands and waters. For those state programs approved by the federal. 

Office of Coastal Zone Management, U.S. Department of Commerce, additional 

assistance was provided to implement the management plan. Executive Order 

49 of 1977 officially created the Wisconsin Coastal Management Council, the 

policy-making body for the coastal program.. The Wisconsin Coastal Program 

was approved by the federal government on June 8, 1978---the first 

Great Lake state to receive program approval. 

From its inception, the principal goal of the Wisconsin Coastal 

Management Program was to preserve, protect, develop, and, where possible, 

restore the resources of Lakes Michigan and Superior. Through the exten- 

sive involvement of state and local officials and citizens, a number of 

major coastal problems and issues were identified for Program attention 

and action. Shore erosion was consistently ranked as a high priority 

concern of riparian property owners and local government officials.. 

Interest and concern in shore erosion was high because Lakes Michigan and 

Superior were at record high levels during this period (1972.-19761, and 

coastal property owners, businesses, and governments were suffering 

millions of dollars in damages as a result of extensive erosion. In 

response to this concern, the Coastal Management Program initiated a 

shore erosion planning study in late 1974. 

 isc cons in's Shore Erosion Study Plan -- was directed towards coordinating 

all related erosion activities, developing a more complete coastal data 

base, identifying erosion hazard areas, analyzing various structural and 

nonstructural damage reduction options, and "packaging" necessary informa- 

tion for state policy decision-making, primarily through the Wisconsin 

Coastal Management Council. In addition, several special studies on 

subjects such as lake level regulation, ordinary high water mark definition 



and delineation, and erosion damage compensation were also conducted. A 

diagram of the - Erosion Study Plan is found on Figure 1. Appendix A 

contains a complete listing of all erosion-related reports and working 

papers of the Coastal Management Program. Information from this entire 

work effort has been incorporated into this summary report-.-Wisconsin's 

and Strategies. -- 

During this four-year study effort, a great wealth of supportive infor.- 

mation was generated by the Coastal Management Program. Vertical and 

oblique aerial photography, shoreline recession rates, geologic and geo- 

technical data, and inventories of shore protection structures represent 

a few of the "tools" which were required to underpin the Study Plan. Much 

of this information was immediately made available to, and used by, state 

agencies, local governments, and regional and county planning agencies in 

their coastal planning and management activities. 

Role of th-ort --- -- 

Coastal erosion is not a new problem or hazard along the Great Lakes 

shoreline.. Erosion of Wisconsin's shorelines began at least ten thousand 

years ago after the retreat of glacial ice sheets, the establishment of 

the present outlet conditions, and the stabilization of post-glacial lake 

levels. Depending upon the rate of shoreline recession (retreat) and the 

effectiveness of any structural actions taken to reduce these rates, all 

buildings and economic activities in close proximity to the Great Lakes 

can become endangered along erodible beaches, dunes, and bluffs. At 

present, about 150 miles of Wisconsin's Great Lakes shoreline have serious 

erosion hazard problems. The U.S,. Army Corps of Engineers recently esti.- 

mated damage losses at $16 million along Wisconsin's shorelines between 

1972 and 1976. 

Coastal erosion directly affects several thousand coastal property 

owners and a greater number of Wisconsinites through impacts upon public 

facilities and beach and bluff use, e.g. public facility protection, higher 

park and beach maintenance costs, limitations for marina and boat launching 

development. Hence it is appropriate that the state take a close look at 

the impacts of, and damage reduction options for, coastal erosion along 

Lakes Michigan and Superior. But, it should be noted that erosion is only 
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facet of a far larger hazard area management problem in Wisconsin, as 

indicated by comparing the above damage figures with statewide flood 

damages in excess of $50 million during 1978 alone. At some point, the 

state may wish to consider a more comprehensive approach to resolving 

common hazard area management problems. 

This report, - Wisconsin's Erosion -- Plan: An Appraisal --- oftions and 

Strate&=, assesses state-level policy options to reduce shore erosion 

damages along the Great Lakes shoreline. The report describes and evalu- 

ates policy alternatives for mitigating erosion damages through both 

structural and nonstructural measures on developed and undeveloped lands. 

Although the Erosion Plan,does not provide a series of specific recommen- 

dations for immediate policy-level action, the focus is on before-the-fact 

strategies rather that after-the-fact emergency measures. --- Erosion control 

or structural strategies have generally not proved cost-effective over the 

short& long term. However, given the continuing amount of riparian and 

local government interest in structural approaches, particular attention 

has been given to the possible role of state government in providing further 

financial and technical assistance. Also, it should be pointed out that 

the Shore Erosion Study Plan produced a geotechnical data base that can be ----- 
utilized in follow-up, site-speci.fic engineering feasibility studies. 

Chapters IV and V are the "heart" of Wisconsin's Erosion Plan. 

Chapter IV, Remedial Approaches to Damage Reduction: Structural Alterna- 

tives, reviews basic structural options and their limitations, then analyzes 

three types of possible state-level responses: regulatory framework 

modification, financial assistance, and technical assistance. Chapter V, 

Preventive Approaches to Damage Reduction:  ons structural Alternatives, 
highlights four major preventive options: land use regulation, acquisition, 

relocation, and hazard disclosure, then assesses some alternative imple- 

mentation strategies. The final chapter, Setting the Course: Some Final 

Considerations, provides a brief overview of research, monitoring, and 

interstate coordination needs for the effective reduction of damages in 

Wisconsin. A wide range of management-related information is contained in 

the Appendix. Those topics of special interest include a listing of 

financial/technical assistance sources, several laws and programs from 

other coastal states, and cost-data for structural solutions. 



From the outset, the intent of this - Study Plan summary report has 
been to provide the factual basis for making decisions and choosing among 

alternative courses of action. Consequently no recommended, or "best", 

courses of action are found within the Erosion Plan. The process of ---- 
selecting the "best" option(~) is often, in the case of policy decision- 

making, a value judgement. For example, is it "best" to reduce future 

erosion damages by preventing further development of erosion-prone lands 

by regulation? Or, is it "best" to achieve this objective by providing 

relevant information about the potential hazards to prospective developers, 

land purchasers, realtors, lending institutions, local government 

officials, etc.? To a great extent, the answer to this question depends 

upon one's point of view.., Yet anouther illustration--if land use regulation 

is to be the focus of damage reduction actions, is it "best" to regulate at 

the local or state levels? "Best", as regards public policy, is a sub- 

jective determination-a point all too often overlooked by technical 

specialists. Such questions are resolved by a political process. In 

laying out the various alternatives for the  isc cons in Coastal Management 

Council, state agencies, and local governments, we hope that the ,Erosion 

Plan will serve as a sound foundation for the policy-making process. - 

One final note. This report is a policy plan, not an area-specific 

action plan. As such, it does not provide a detailed blueprint for each 

foot of shoreline--as traditional land use plans and maps do. Regardless 

of what actions, if any, the state may choose to take over the next few 

years to reduce damages, local government officials and coastal riparians 

should find this report helpful in determing what actions can be taken 

independent of state activities. 

In summary, the possible actions growing out of the Coastal Management 

Program's erosion planning effort have the potential to shift Wisconsin's 

response from a reactive, remedial posture to a preventive, anticipatory 

one. Thepolicy decisions made by the Wisconsin Coastal Management Council, 

state agencies, and local governments, along with the extent of public 

support for these decisions, will largely determine whether this effort 

has been "one more study" or an important ingredient in improving coastal 

management in Wisconsin. 



Chapter I1 

OVERVIEW OF SHORE EROSION I N  WISCONSIN 

A. Shore l ine  S e t t i n g  and Conditions 

Nearly one-half of Wisconsin's Great Lakes shore l ine  is vu lne rab le  

t o  shore  e ros ion .  The 1971 -- National  Shore l ine  study1. -- i d e n t i f i e d  290 mi les  

of Wisconsin's 620 mi l e  mainland shore l ine  a s  having s i g n i f i c a n t  e ros ion  

potential. Wisconsin's s h o r e l i n e  i s  h ighly  vulnerable  t o  shore  e ros ion  

l a r g e l y  because of t h e  presence of unconsol.idated g l a c i a l  m a t e r i a l s  such 

a s  g rave l s ,  lake-deposited c l a y s ,  and tills* i n  c o a s t a l  landforms. These 

mater ia l s  have l i t t l e  a b i l i t y  t o  wi.thstand t h e  p e r s i s t e n t  a t t a c k  of shore  

e ros ion  agen t s ,  p a r t i c u l a r l y  storm-driven waves dur ing  high water periods. .  

The s u s c e p t i b i l i t y  of c o a s t a l  landforms t o  shore e ros ion  h a s  been f u r t h e r  

increased  by land  use a c t i v i t i e s  and management p r a c t i c e s  a long t h e  shore- 

l i n e . .  Once c o a s t a l  landforms such a s  b l u f f s ,  beaches, and dunes become 

uns tab le  o r  sub jec t  t o  wave a t t a c k ,  recessi.on* gene ra l ly  cont inues  u n t i l  

an equi l ibr ium i s  reached between l a k e  l e v e l s ,  g rav i ty ,  and ground water  

condit ions. .  Except where wetlands (marshes), bedrock outcrops ,  and 

durable ,  long-term s t r u c t u r a l  devices  a d j o i n  t h e  shore l ine ,  shore e ros ion  

remains a r e a l  o r  p o t e n t i a l  t h r e a t  from Carol Beach i n  Kenosha County t o  

Superior  Harbor i n  Douglas County. 

Wisconsin's Lake Mic:higan shore l ine  i s  gene ra l ly  vu lne rab le  t o  shore 

e ros ion  from t h e  I l l i n o i s  s t a t e  l i n e  t o  t h e  Sturgeon Bay Canal-a d i s t a n c e  

of 185 miles . .  From t h e  Sturgeon Bay Canal around t h e  no r the rn  t i p  of Door 

County t o  Green Bay, shore e ros ion  is  l a r g e l y  l imi t ed  t o  bays and c l a y  

bank a r e a s .  Coas ta l  f looding  r ep laces  shore e ros ion  a s  t h e  most s e r i o u s  

n a t u r a l  hazard from Green Bay t o  t h e  Michigan s t a t e  l i n e .  Erosion r a t e s  

a r e  p a r t i c u l a r l y  h igh  along sandplains and h igh  b l u f f s  composed of till. 

Short  tenm recess ion  r a t e  measurements2 of 3-15 f e e t  per  year  have been 

recorded along sandpla ins  and 2-6 f e e t  pe r  year  along high b l u f f l i n e s .  

Bluff he igh t  i nc reases  from l e s s  than  f i v e  f e e t  i n  southern Kenosha County 

t o  80-100 f e e t  near Whitef ish Bay. From southern Ozaukee County t o  t h e  

* Refer t o  g los sa ry  on page 119 f o r  d e f i n i t i o n  or explanat ion  
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Sturgeon Bay Canal, t h e  b luf f  c r e s t  genera l ly  remains 40-80 f e e t  above 

t h e  l ake .  Near Virmond Park i n  southern Ozaukee County, t h e  b luf f  reaches  

i t s  h ighes t  e l eva t ion  of 140 f e e t .  Water movement or seepage i n  c o a s t a l  

b l u f f s  i s  common along t h e  e n t i r e  Lake Michigan shore l ine .  Much of t h e  

Lake Michigan b l u f f l i n e  remains i n  a r e l a t i v e l y  uns table  condi t ion  because 

of t o e  erosion* during the  1972-1976 high water period.  Exposed or  unveg- 

e t a t e d  s lopes  a r e  common along a s i g n i f i c a n t  po r t ion  of t h e  shore l ine .  

Beach widths p resen t ly  vary between 10-20 f e e t  along high b l u f f s  t o  

50-100 f e e t  along sandplains and dunes. 

Shore e ros ion  p resen t s  a widespread and se r ious  hazard along many of 

Lake Michigan's coas t a l ' r eaches* .  Twenty.-four percent  (24%) of Wisconsin's 

e n t i r e  popula t ion  l i v e s  i n  incorporated communities having erosion'-prone 

reaches along Lake Michigan (see  Appendix K,  Selected Land Use Information 

on Incorporated and Unincorporated Coastal  Areas).  These communities 

inc lude  Milwaukee, South Milwaukee, Racine, Kenosha, Sheboygan, Kewaunee 

and Man i towoc- .~o  Rivers.. Urban-related land uses  ( r e s i d e n t i a l ,  commercial, 

and i n d u s t r i a l )  account f o r  36% of t o t a l  sho re l ine  use from Kenosha County 

t o  no r the rn  Door County. Table I provides an overview of land use and 

ownership along t h i s  s e c t i o n  of c o a s t .  

Table I: Shoreline Use and Ownershio-Lake Michigan (Illinois State Line - 
t o  Northern End o f  Door County) 

COMMERCIAL GRICULTURE & 
INDUSTRIAL UNDEVELOPED 

\ RESIDENTIAL 

32% 

- 
-PUBLIC BUILDINGS 

SHORELINE USE SHORELINE OWNERSHIP 

Source Natlonal S h o r e l ~ n e  S t u d y  A r m y  Corps of Eng~neers 1971 
- 
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A large number of public and semi-public facilities such as power 

plants, water intakes, sewage treatment plants, marinas, state parks, and 

county/local parks adjoin the shoreline. Approximately 80% of the shore- 

line is held under private ownershipad 20% by state, county and local 

governments. Shore protection structures are concentrated around public 

facil.ities, recreational facilities, urban centers, and residential 

developments. Over 800 structural devices were recently inventoried 

between the Illinois state line and Manitowoc. 3 

Except for several bedrock and wetland areas in Ashland and Bayfield 

Counties, Wisconsin's Lake Superior mainland shoreline is generally 

vulnerable across its entire length--a distance of 212 miles. Although 

sandstone bluffs and rocky beaches are found along many of the Apostle 

Islands, locally, erosion continues to pose significant problems along the 

Madeline Island shoreline. Nearly one-half of the Lake Superior shoreline 

consists of high clay bluffs. These clay bluffs are largely confined to 

two major stretches of shoreline: from Iron County to the White River in 

Ashland County and from Bark Point in Bayfield County to the base of 

Wisconsin Point in Douglas County,. The highest bluffs, some near 200 feet, 

are found near Port Wing i.n Bayfield County.. Because the silts and clays 

which comprise coastal landforms are subject to flows* as well as slumps* 

and slides*, bluff erosion is a continual problem along many reaches.. 

Recession rates of 2-5 feet per year are common along blufflines and rates 

in excess of 10 feet per year have been recorded around bays, e..g. 

Port Wing. Much of the bluffline remains in an unstable and unvegetated 

condition. Beach widths presently vary from 10-20 feet along high bluff 

areas to 50-100 feet near sand bays, sand points, and river mouths. 

Shore erosion problems and hazards are more localized along the Lake 

Superior shoreline than they are along Lake Michigan. Only 1% of the 

state's entire population lives in the four incorporated communities of 

Lake Superior--Ashland, Bayfield, Washburn, and Superior. Over 75% of the 

shoreline is devoted to agricultural, recreational, or forest land uses. 

Table I1 provides an overview of land use and ownership along the shore- 

line.. Forty-three percent (43%) of the shoreline is under public ownership, 

federal and non-federal. Two Indian reservations, Bad River in Iron and 



Table II: Shoreline Use and OwnershipLake Superior 

RECREATION 
2 % 

SHORELINE USE SHORELINE OWNERSHIP 

Souce Nattonal Shorelme Study Army C o r p s  of Engineers 1971 

Ashland Counties and Red Cliff in Bayfield County, and the Apostle Islands 

National Lakeshore account for virtually all federal ownership. Excluding 

boat ramps and harbors, only a small number of public and semi-public 

facilities are located along the shoreline. The relatively few shore 

protection structures of the Lake Superior shoreline are concentrated 

around recreational facilities and residential areas, both permanent and 

seasonal. 

Erosion hazards are critical, either continually or cyclically, along 

a significant portion of Wisconsin's Great Lakes shoreline. Coastal Manage.- 

ment Program investigations of recession rates, slope stability conditions, 

development patterns, and shore damages have revealed that between 125 and 

150 miles of shoreline can be classified as critical at the present time. 

Those areas of particular concern to coastal residents, local government 
I 

officials, and state agencies along the Lake Michigan shoreline include 

the Carol Beach area; the shorelines between Kenosha and Racine, Windpoint 

and the Oak Creek Power Plant, South Milwaukee and Cudahy, Shorewood and 

Grafton; the shorelines adjoining Port Washington, Sheboygan, Manitowoc, 



Kewaunee;andareas where highways run c l o s e  t o  c o a s t a l  b l u f f s ,  e.g. Sheboygan 

County LS, S t a t e  Highway 42 %nitowoc/Kewaunee County. Although t h e  Lake 

Superior  s h o r e l i n e  has  a  smal le r  number of c r i t i c a l  hazard reaches ,  damage 

p o t e n t i a l  i s  s t i l l  s i g n i f i c a n t  i n  seve ra l  a r e a s .  Those a r e a s  of p a r t i c u l a r  

concern inc lude  the  Superior  Harbor reg ion;  t h e  shore l ine  between Washburn 

and Bayfield;  t h e  southern and e a s t e r n  s i d e s  of Madeline I d a n d ;  t h e  shore- 

l i n e s  ad jo in ing  Ashland, Saxon Harbor, Cornucopia, Herbs ter ,  P o r t  Wing; and 

Highway 1 3  near  P o r t  Wing. Figure 2 on page 11 provides a  map of a c t i v e l y  

eroding a r e a s  along Wisconsin's Great Lakes shore l ine .  

Shore e ros ion  r a t e s  and problems have gene ra l ly  been decreas ing  s i n c e  

1976. This  r educ t ion  c a n , l a r g e l y  b e  a t t r i b u t e d  t o  t h e  n a t u r a l  d e c l i n e  of 

t h e  Great Lakes water l e v e l s  from t h e i r  1974 record highs. .& However, 

c o a s t a l  r i p a r i a n s ,  l o c a l  government o f f i c i a l s ,  and s t a t e  agencies  should 

n o t  be l u l l e d  i n t o  a  f a l s e  sense of s e c u r i t y  during t h e  p resen t  lower 

water period. .  Erosion w i l l  cont inue t o  "gnaw away" a t  t h e  second and 

t h i r d  t i e r s  of development along many reaches thereby endangering once 

d i s t a n t  homes, bus inesses ,and  publ ic  f a c i l i t i e s .  Then dur ing  t h e  next  

high water  period--perhaps some twenty yea r s  from now--erosion damages may 

d ramat i ca l ly  inc rease ,  E f fec t ive  and long-term - damage reduct ion  can only  

come about  when e r o s i o n h a z a r d  a r e a s  a r e  managed on a  sus ta ined  b a s i s .  - - 

B. Causes and Processes 

T r a d i t i o n a l l y ,  shore e ros ion  has been viewed a s  a  n a t u r a l  hazard only  

caused by t h e  a c t i o n  of storm-driven waves during high water  periods. .  This  

has l e d  many c o a s t a l  r e s i d e n t s  and publ ic  o f f i c i a l s  t o  assume t h a t  shore  

e ros ion  i s  only a s soc ia t ed  with high water  periods. .  While t h e  l a r g e s t  amount 

of b l u f f  and beach recess ion  gene ra l ly  occurs  during o r  immediately a f t e r  

high water  per iods ,  many e ros ive  f o r c e s  and agents  a r e  a t  work on a  year-  

round b a s i s .  These agents  and f o r c e s  inc lude  g r a v i t y ,  water  seepage, wind 

a c t i o n ,  and i c e  ( f r o s t )  ac t ion . .  Wave a c t i o n  during high water  per iods  

serves  a s  a  " t r igge r"  t o  d e s t a b i l i z e  c o a s t a l  landforms--sometimes f o r  a  

decade o r  more. Inc reas ing ly ,  man's c o a s t a l  land use  a c t i v i t i e s ,  upland 

management p r a c t i c e s ,  and shore p r o t e c t i o n  devices  a r e  a l s o  being seen a s  

e ros ion  agents .  This  complex, n a t u r a l  weathering process  cannot ,  and 

should n o t ,  be genera l ized  f o r  on--s i te  planning o r  eng inee r ing .  Before 
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i n i t i a t i n g  a c t i o n s  t o  reduce shore e ros ion  hazards and damages, c a r e  - 
must be taken t o  i n s u r e  t h a t  a l l - c a u s e s  and process  have 

i d e n t i f i e d .  ---- 

A comp'ete d i scuss ion  of a l l  f o r c e s ,  processes ,  and agen t s  a s soc ia t ed  

wi th  e ros ion  of Wisconsin's Great Lakes shore l ine  can be found i n  two 

previous r e p o r t s  of t h e  Wisconsin Coastal  Management Program: Great Lakes 

Shore Erosion P ro tec t ion  - A General Review wi th  Case S tud ies  and - Shore 

Erosion Study Technical Report. -- For t h i s  abbreviated summary, t h e  shore-  

l i n e  has  been divided i n t o  t h r e e  zones: t h e  beach and b lu f f  t o e  a r e a ,  

b lu f f  a r e a ,  and upland management a rea . .  Each of t hese  zones o r  a r e a s  w i l l  

be  b r i e f l y  discussed below. The f i n a l  paragraphs provide a n  overview of 

two man-related f a c t o r s :  a r t i f i c i a l  l a k e  r e g u l a t i o n  and shore p r o t e c t i o n  

s t r u c t u r e s .  

Beach and Bluff Toe Zone 

The beach and t o e  zone provides t h e  primary con tac t  between t h e  Great  

Lakes and i ts  c o a s t a l  landforms. Two agen t s ,  waves and c u r r e n t s ,  a r e  con- 

s t a n t l y  a t  work i n  t h i s  a rea . .  Beaches provide a n a t u r a l  cushion o r  b u f f e r  

f o r  c o a s t a l  b l u f f s  by absorbing wave energy over. t h e i r  sand o r  g rave l  

su r faces .  A genera l ized  p r o f i l e  of wave-approach condi t ions  along c o a s t a l  

b l u f f s  and beaches i s  found on Figure 3..  Where beaches a r e  absent  o r  too 

s t eep ,  waves can d i r e c t l y  erode any unconsolidated m a t e r i a l s  i n  b l u f f  t oes  

thereby d e s t a b i l i z i n g  t h e  e n t i r e  b l u f f  f ace .  General ly speaking,  t h e  

gen t l e r  and wider t h e  beach, t h e  more e f f e c t i v e  i t  w i l l .  be a t  absorbing 

wave energy. I n  1970, 48% of t h e  Lake Superior  and 68% of t h e  Lake Michigan 

shore l ine  had beach zones along Wisconsin's major erosion-prone reaches.5 

Currents  r e s u l t  from t h e  n e t  movement of wave energy along t h e  nearshore  

and o f f shore  zones. Because they can t r a n s p o r t  so i l .  and f i n e  rock 

p a r t i c l e s  along t h e  shore l ine  ( l i t t o r a l  d r i f t * ) ,  longshore c u r r e n t s  can be 

p a r t i c u l a r l y  h e l p f u l  i n  t h e  build-up o r  a c c r e t i o n  of beaches. But, they  

can a l s o  remove p a r t i c l e s  (scouring)  around shore  p r o t e c t i o n  s t r u c t u r e s ,  

rock outcrops ,  and any o the r  f ixed  p o i n t s  thereby narrowing beaches o r  

damaging s t r u c t u r e s .  



Figure 3: Beach Profile and Related Terms 

COASTAL AREA 

INSHORE ZONE 
(EXTENDSTHROUGHBREAKER ZONE) ' 

@-I 
OFFSHORE 

CREST OF BERM- 

LOW WATER L -- 

Source: Nat ional  Shore l ine  Study: Shore 
P r o t e c t i o n  Guidel ines.  Army Corps 
of Engineers,  August 1971. 

The a b i l i t y  of waves and c u r r e n t s  t o  cause eros ion  around t h e  beach 

and t o e  zones i s  l a r g e l y  dependent upon l a k e  l e v e l s ,  storm d i r e c t i o n  and 

i n t e n s i t y ,  wind s t r e n g t h  and dura t ion ,  nearshore and o f f shore  bottom 

conf igura t ion ,  and i c e  pack depth and dura t ion , ,  Few f a c t o b  a r e  a s  c r i t i c a l  

a s  l a k e  l e v e l  condi t ions .  An i nc rease  i n  water l e v e l s  gene ra l ly  decreases  

beachwid th , inc reases  nearshore e ros ion  by c u r r e n t s ,  and pe rmi t s  waves t o  

expend t h e i r  energy d i r e c t l y  a g a i n s t  unconsolidated g l a c i a l  m a t e r i a l s .  A 

g r e a t  ma jo r i ty  of a l l  beach r ecess ion  o r  r e t r e a t  occurs  dur ing  high water  

periods.  



The c y c l i c  f l u c t u a t i o n s  i n  Great Lakes water l e v e l s  a r e  l a r g e l y  due 

t o  t h e  confined o u t l e t  condi t ions  of t h e  Great Lakes combined wi th  va r i a -  

t i o n s  i n  p r e c i p i t a t i o n . .  Table 111 provides a summary of h igh  water  l e v e l  

cond i t ions  from 1860 t o  1976.. Lake Michigan water  l e v e l s  have been above 

579 f e e t  (genera l ly  recognized a s  the  threshold  l e v e l  fo r  s i g n i f i c a n t  

damages) fo r  n e a r l y  60 years--one h a l f  of t h i s  p e r i o d .  Lake Superior 

water l e v e l s  have shown g r e a t e r  s t a b i l i t y ,  p a r t i a l l y  due t o  a r t i f i c i a l  

l a k e  regula t ion . .  

-- 

Table Ill: High Water Periods and Episodes Along Lakes Michigan and Superior: 
1860-1976 -- -- 

Lake Michigan Lake Superior. 

Yearfs )  Above 579 Feet  Elevat ion Year(s) Above 601.5 Fee t  Elevat ion  

(2.2 f e e t  above low water datum) (1..5 f e e t  above low water  datum) 

+ Except where ind ica t ed  by +t, th reshold  damage l e v e l s  were only 
reached on a seasonal  b a s i s ,  t y p i c a l l y  between May and September., 

++ Per iods  of near  cons tant  l e v e l s  above 579 f e e t  and 601.5 f e e t .  

Source: Monthly B u l l e t i n s  of Great Lakes Water. Levels and 
Cumulative Records, National  Oceanic and Atmospheric 
Administrat ion - -. 

Regardless of water  l e v e l  condi t ions ,  a c r i t i c a l  cons ide ra t ion  i n  t h e  

d e l i v e r y  and t r a n s f e r  of wave energy i s  wind d i r e c t i o n  and i n t e n s i t y .  Wind 

speed and d i r e c t i o n  l a r g e l y  determine t h e  s i z e  of waves reaching  t h e  beach 

zone. Storm-setup ( t h e  l o c a l  r i s e  i n  l a k e  l e v e l s  due t o  wind-driven waves) 

o f t e n  ranges between 10  and 18  inches  along t h e  Great Lakes shore l ine .  



Because extreme wind and wave attack conditions are directly associated 

with major storm events, storm records and predictions are important tools 

for coastal planners and engineers. 

Bluff Zone -- 
Nearly 80% of Wisconsin's erodible Great Lakes shoreline suffers from 

bluff erosion and recession problems. Excluding the destabilizing action 

of waves at the toe, a number of additional agents are at work in the 

bluff zone. They include gravity, water seepage, ice (frost), and all 

too often, man.. Reducing the threat of wave attack by constructing shore 

protection devices only serves as a partial solution. Regardless of the 

cause(s), once a bluff becomes unstable, it will undergo profile change 

through slope failures until a new stable slope angle is reached. The 

most common forms of slope failure are slumps, slides, and flows. Figure 4 

illustrates two bluff profile changes near Port Washington. Bluff volume 

losses associated with dope failures along the Great Lakes shoreline have 

been enormous. For example, south of the Oak Creek Power Plant in 

Racine County, over 38 million cubic feet of material eroded into 

Lake Michigan between 1968 and 1974 a10ne.~ However, it should be pointed 

out that all wave-induced bluff recession does not occur during high water 

periods. A three to four year time lag between high water periods and 

interim bluff stabilization has been observed on the Great ~akes..7 In 

general, Lake Michigan and Superior bluffs appear more stable when their 

angles are less than 25O.. Where slope modifications are planned, a 2:l to 

3: 1 (horizontal to vertical) grade is often re~ommended,~ 

Geologically, most coastal bluffs contain layers of unconsolidated 

glacial materials, e.g. till-clay-till, sand-gravel-till. When acted upon 

by erosive agents and forces, each layer tends to respond differently. Any 

agents or forces which increase bluff weight, reduce internal soil strength, 

or remove soil particles will tend to decrease slope stability.. Water is, 

perhaps, the most critical agent acting upon bluffs. Both ground and 

surface water can greatly increase shore erosion hazards.. Regardless of the 

source, water entering the ground water system adds weight to the bluff, 

removes soil particles upon discharge, and reduces internal soil strength. 

Excessive surface water runoff can create gullies and destabilize bluff 



Figure 4: Bluff Profile Changes Near Port Washington 
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SOURCE: Shorel ine Eros ion a n d  Lands l ides  i n  t h e  Great Lakes Edil and V a l l e j o :  
U n i v e r s i t y  of Wisconsin-Civil and Environmental Engineering D e p a r t m e n t  

f aces  by removing s o i l  and vege ta t ion  I n  some p laces ,  the  amount of 

ma te r i a l  removed by su r face  eros ion  may exceed t h a t  amount removed by 

slumps and s l i d e s  

F ros t  and i c e  a c t i o n  over t h e  winter months ( s o l i f i c a t i o n * )  c o n t r i b u t e  

t o  a l a r g e  amount of annual b lu f f  e r o s i o n .  Between one and two f e e t  of 

e ros ion  has  been a t t r i b u t e d  t o  t h i s  agent annual ly along the  Kewaunee County 

s h o ~ e l i n e . ~  Gravi ty i s  t h e  un ive r sa l  and cons tant  f o r c e  a c t i n g  upon a l l  

c o a s t a l  landforms. Once other  agents  have s u f f i c i e n t l y  d e s t a b i l i z e d  a  b l u f f ,  

g r a v i t y  w i l l  p u l l  a l l  loosened ma te r i a l s  down through s l i d e s ,  slumps, and 



flows. Deep-seated failure planes* and large slump blocks*, such as the 

types occurring in northern Milwaukee County,pose a special problem and 

danger. They can cause sudden and large-scale damage over a long shore- 

line expanse. 

Upland Management Zone 

A great number of land use activities and management practices adjacent 

to the shoreline increase the susceptibility of bluffs to erosion. The 

primary agent at work in this area is man. Generally, any land use or 

management practice that adds weight to the bluff, increases or alters 

ground and surface water movements, alters the shoreline geometry (slopes) 

and removes or alters the existing vegetation regime should be avoided 

along coastal bluffs-.-or only be undertaken after a comprehensive site 

analysis. Along high risk reaches, public officials and coastal riparians 

should be particularly sensitive to the impacts of development upon 

erosion processes. 

Waste water and surface water management is critical along the entire 

Great Lakes shoreline. Septic tank drainage fields, leaky storm sewers and 

water mains, and highway drainage culverts have contributed to many failures 

over the years. For example, near Bark Point in Bayfield Cojnty, a highway 

culvert extended a gully back over 100 feet from the edge of the Lake Superior 

shoreline.10 Leaky storm sewers in several Lake Michigan communities have 

served to lubricate soil materials and increase ground water pressures 

thereby increasing erosion potential. Land management practices such as 

vegetation removal and earth grading can dramatically increase rates of 

erosion.. Plants, particularly trees and shrubs, reduce the amount of water 

entering the soil, provide protection against surface erosion. strengthen 

the soil mass through root penetration, and provide some protection against 

excessive frost penetration. Building codes, zoning ordinances, and 

special management ordinances, e.g., tree removal, sediment control, can 

all assist in reducing man's impact within the upland management area. 



Shore erosion rates are affected by many man-related factors. Two 

factors which warrant consideration are artificial lake regulation and 

shore protection devices.. Considerable public debate has centered around 

the further regulation of Great Lakes water levels to reduce erosion 

hazards and damages over the past decade.. While it is true that Great 

Lakes water levels are affected by the operation of locks and dams, 

diversions, and power gates, the net impact of these devices remains 

difficult to accurately measure. In a 1976 report1' prepared for the 

Wisconsin Coastal Management Program, a University of Wisconsin research 

team concluded: 

All the regulation plans ... can exercise only limited 
control over flucfuations of water levels on the Great 
Lakes.. Natural factors such as climate and the config- 
uration of connecting channels exert, by far, the major 
inf hence. 

Further, because the volumes of water are so enormous and the outlet con- 

ditions so confined on the Great Lakes, a substantial time lag (measured 

in months or years) exists between an action and any measurable change in 

water levels. Even though artificial lake regulation does not generally 

offer a viable alternative for reducing erosion damages, the State has gone 

on record as wanting to participate in all matters affecting lake level 

modification.. In a 1975 letter12 to the International Joint Commission 

and Great Lakes Basin Commission, Governor Patrick Lucey noted that "any 

management scheme must take into account the possibility of damage along 

the Lake Michigan shoreline" and the "unique qualities of Lake Superior and 

its environs". 

Shore protection structures can have some localized and significant 

impacts on erosion processes and rates. Three types of structures are 

widely recognized: shore perpendicular structures, shore paral'el strue 

tuxes, and offshore breakwaters. Each type, depending upon its design, 

materials, and placement, can cause problems, both updrift and downdrift. 

Their adverse impacts are more observable along reaches with intermittent 

protection.. Generally, shore perpendicular structures such as groins and 

jetties tend to accelerate erosion through sand entrapment and downdrift 

beach starvation. Shore parallel structures tend to accelerate erosion rates 

through the deflection of wave energy. A more complete discussion of adverse 

impacts is contained in Chapter IV. 



C. Damages and Impacts 

Over the past 100 years shore erosion has caused millions of dollars 

in damages to residential lands and buildings, recreational lands and 

facilities, agricultural lands, public facilities, and shore protection 

structures. Comprehensive estimates of damage losses have only been taken 

during high water periods.. The -- 1952 Great Lakes Shoreline ---- Damage Survey, 

coordinated by the Army Corps of Engineers, remains the most complete 

inventory of erosion-related losses. Between the springs of 1951 and 1952, 

damage totaled $745,000 and $3,582,000 along the Lake Superior and Lake 

Michigan shorelines, respectively..l3 Up-dated to 1970 dollar values, the 

costs are $1,482,000 and $7,793,000 for Lakes Superior and Michigan, 

re~~ectivel~.~4 Presentl'y, the Army Corps of Engineers is in the process 

of completing a damage survey for the 1972 to 1976 high water period.. 

Preliminary findings have revealed that damages in excess of $16 million 

occurred during this four-year period. 15 Even after adjustments for 

inflation, losses may be nearly double that of the previous period along 

some reaches. Table IV provides a listing of recent losses by category 

and lake. 

Extensive erosion damages are not limited to high water periods alone. 

Under favorable conditions, storm events during "normal" water level 

periods can cause significant damage. For example, the Lake Superior 

shoreline suffered an unusual amount of erosion during 1968 because of 

storms and high seasonal water levels.. Damage losses totaled $156,200. 16 

The year-round action of gravity, ice, wind, and water also contributes to 

damage losses along the Great Lakes. Any attempts to generate comprehensive 

annual damage figures should account for all possible erosion processes 

and events. 



Table IV: Preliminary Summary of Erosion-Related Damages: 1972-1976 
(by category) 

p-. -- - - 

LAKE FIICHIGAN LAKE SUPERIOR 
SHORELINE SHORELINE 

Residential $ 9,732,000 $619,000 

Commercial/ 
Industrial 

Transportation 10,000 110,000 

Agriculture/ 3,296,000 
Utilities 

Other -L- 1 124,000 30,000 -- - 

Total $15,133,000 $804,500 

Source: Great Lakes Damage Survey: Labor Day 1972-Labor Day 1976 
(preliminary), North Central Division, Army Corps of Engineers, 
Se~tember 1978. 

Damage losses atributable to shore erosion will, in all probability, 

substantially increase in the future. The International Great Lakes Levels 

Board, in conjunction with the Army Corps of Engineers, has estimated that 

annual damages between Milwaukee and Manitowoc alone could increase from 

$4.3 million in 1980 to $16.4 million in 2020.17 Steadily increasing 

property values (largely due to inflation) will account for much of this 

jump. But, two additional factors, increasingly acute hazard conditions 

and structural failures, could push projected losses even higher. 

Along many reaches of Wisconsin's shoreline, the second and third tiers 

of development are increasingly being exposed to erosion hazards. Since 

building density and public facility investment are often higher along this 

zone, damage losses may be significantly greater during future high water 

periods. Evidence of this phenomena has recently been seen by the number 

of highways requiring emergency protection/relocation. Even though 

building losses have been minimal in recent years (estimated at under 50 

since 1950), more can be anticipated in the future. To alleviate hazard 

conditions, many property owners and local governments have turned to shore 

protection structures. Ironically, in spite of their costs and design, 

many will fail during high water periods as a result of improper maintenance, 

indequate engineering, or conditions exceeding design capabilities. 



Damages resulting from the failure of structural devices will be quite 

high in the future--both for the structure (replacement) and the land it 

is protecting. 

Aside from its devastating effects upon property and structures, shore 

erosion has had other impacts upon the coastal region over the past 100 

years. As a result of bluff and beach recession, the State of Wisconsfn 

has lost between three and six square miles of land since 1900, Between 

January 1973 and April 1974 alone, Bender Park in southern Milwaukee County 

lost 8,68 acres.18 During the same high water period, Douglas, Brown, and 

Racine Counties lost 9.5 million square feet of beach (pne-third of a 

square mile) .19 Such logses have economic and land use implications beyond 

the affected property owners.. Local and county governments lose a valuable 

portion of their tax base, either outright or through changes in land use 

because of hazard conditions, For example, the City of Oak Creek has 

estimated that erosion in Bender Park cost taxpayers $34,666 (park land 

was valued at $5,000 per acre)" in 1974. 

To reduce damages and losses, many communities have encouraged low 

density and open space shoreline land uses. Nearly 40% of Milwaukee County's 

shoreline is in parklrecreational uses. Thus both public and private invest- 

ment opportunities have been affected by shore erosion. Public access to, 

and use of, the Great Lakes shoreline has also been seriously affected by 

shore erosion.. Along many reaches, high bluffs combined with unstable slopes 

have virtually eliminated beach access. Finally, because shoreline 

protection is essential around all key public facilities, e.g., power plants, 

sewage treatment plants, the costs and risks associated with shore erosion 

are shared by all residents of coastal regions. 

Shore erosion has played, and is playing, an important role in 

modifying Wisconsin's natural environment as well. The enormous volumes of 

sand, silt, and clay moving out into deeper r7ater alter fresh water. 

ecosystems, either temporarily or permanently. Conclusive evidence on the 

impacts of coastal erosion within the offshore environment is not available 

at this time. Many indications suggest that erosion may be playing an 

important role in warming the nearshore zone, adding nutrients to the lake 



system, providing more productive aquatic habitats, and in facilitating 

species diversification. Shore erosion has significantly modified the 

shape and configuration of Wisconsin's shoreline.. These effects are 

particularly noticeable near non-erodible headlands such as bedrock and 

shore protection structures.. Commonly, erosion-resistant areas maintain 

their shoreline position while erodible areas around them retreat thereby 

creating bays with peninsulas or points on either end. The shorelines of 

Door and western Bayfield Counties offer excellent examples of this 

phenomena. Before taking actions to stop or control erosion, the beneficial 

aspects of shore erosion should be thoroughly understood. Some erosion 

may, in fact, be necessary to insure the presence of sufficient quantities 

of sand in the littoral drift for the natural accretion of beaches and 

protection of coastal properties. 

D. Traditional Approaches to Damage Reduction 

A variety of structural and nonstructural techniques have been utilized 

to reduce shore erosion damages along Wisconsin's Great Lakes shorelines 

over the years. Generally, structuralsolutions such as groins, revetments, 

breakwaters, and bulkheads have been intensively used around residential 

and commercial properties, public facilities, harbors, and recreational 

developments. Most structural devices either attempt to reduce wave attack 

along beaches and bluffs or hold-back earthen materials at the base of 

bluffs. Average cost ranges for intermediate to long-term forms of shore - 
protection vary between $150 to $350 per linear foot. Nearly two-thirds 

(563) of the 800 inventoried structures located between the Illinois state 

line and Manitowoc are found in Kenosha, Racine and Milwaukee Counties. 

Another 300 structures have been inventoried in Brown and Douglas Counties 

by the Corps of Engineers. 21 

Nonstructural options such as building setbacks and hazard area zoning 

have generally been seen as more viable options indevelopingand rural areas. 

Rather than attempting to out.-design or engineer erosion processes, these 

options anticipate continual erosion thereby promoting the safer siting of 

certain land uses.. One nonstructural option, relocation, is starting to 

receive greater consideration for developed areas. Increasingly, land and 

water management practices are also being incorporated into preventive 



approaches. I n  p a r t i c u l a r ,  b luf f  dewatering and vege ta t ive  s t a b i l i z a t i o n  

techniques have been used more f requent ly  i n  r ecen t  years ,  

H i s t o r i c a l l y ,  p r i o r  t o  the  19201s, shore proper ty  owners were somewhat 

cau t ious  i n  t h e i r  encroachments upon t h e  shore l ine ,  p a r t i c u l a r l y  near  high 

b l u f f s  and beaches.. Because shore p ro tec t ion  s t r u c t u r e s  were gene ra l ly  

cons t ruc ted  of wood, s tone ,  o r  shee t  pil .e,  l o n g - l a s t i n g  s o l u t i o n s  could 

not  be ensured. S tone-f i l led  c r i b s ,  timber seawal l s ,  and *tone r i p r a p  

revetments were common forms of  p ro tec t ion .  Some proper ty  owners sought 

t o  f u r t h e r  p r o t e c t  themselves by providing deeper bu i ld ing  se tbacks .  

Beginning i n  t h e  1 9 3 Q f s ,  concre te  came i n t o  popular use fo r  gro ins  and 

s e a w a l l s ~ .  With t h e  a v a i l a b i l i t y  of more permanent types of  p ro tec t ion ,  t h e  

s h o r e l i n e  could be more i n t e n s i v e l y  used near  urban a r e a s ,  Throughout t h e  

1940's and 1950ts ,  t h e  Beach Erosion Control Board and Corps of Engineers 

provided t h e  pub l i c  wi th  information on c o a s t a l  processes and s t r u c t u r a l  

s o l u t i o n s .  A l a r g e  percentage of Wisconsin's e x i s t i n g  conc re t e  s t r u c t u r e s  

were b u i l t  between 1930 and 1950. Table V provides an overview of s t r u c t u r a l  

devices i n  Milwaukee, Racine, and Manitowoc Counties between 1900 and 1976. 

During t h e  1951-1952 high water per iod ,  a l a r g e  number of  s t r u c t u r e s  

were e i t h e r  damaged o r  destroyed.  With t h i s  des t ruc t ion  came a greater.  

r e a l i z a t i o n  of the  c o s t s  and d i f f i c u l t y  a s soc ia t ed  wi th  e ros ion  c o n t r o l  

s t r a t e g i e s .  I n t e r e s t  i n  shore e ros ion  gene ra l ly  decl ined wi th  l a k e  l e v e l s  

during t h e  1950's and 1960's. In 1965, t h e  Wisconsin L e g i s l a t u r e  passed a 

Water Resources Act encouraging c o a s t a l  count ies  and communities t o  i n i t i a t e  

comprehensive nons t ruc tu ra l  approaches through shoreland and f loodp la in  

zoning, Although t h e  adminis t ra t ion  and enforcement of t h e  r e s u l t a n t  

Shoreland Management Programs has  va r i ed  over t h e  yea r s ,  a l l  c o a s t a l  count ies  

now have zoning ordinances in--place.. The 1972-1976 high water  period brought 

a resurgence of i n t e r e s t  i n  temporary and low--cost s t r u c t u r a l  p ro tec t ion .  

But, t h e  subsequent decrease i n  water l e v e l s  has once aga in  brought about  

widespread publ ic  ind i f f e rence . .  I n  s p i t e  of t h e  many s t r u c t u r a l  devices  

which have been developed over t h e  p a s t  decade and t h e  many nons t ruc tu ra l  

opt ions  a v a i l a b l e  t o  s t a t e  and l o c a l  governments, few communities and 

r i p a r i a n s  have experimented with new approaches for  damage reduct ion ,  Today, 

W i s c o n s i n ! ~  s h o r e l i n e  has  nea r ly  t h e  same amount of p r o t e c t i o n  and s a f e -  

guards which i t  had i n  t h e  l a t e  1960's.  



Table V: Historical Use of Shore Protection Devices in Milwaukee, 
Racine, and Manitowoc Counties 
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Source: Great Lakes Shore Erosion Protection: 
A General Review with Case Studies .  - -- - - -- 
Wisconsin Coastal Management Program. 



The availability of sufficient lead.-time and money for the planning 

and implementation of damage reduction solutions has been a major problem 

over the years. Typically, coastal residents, communities, and state 

agencies have only begun to seriously consider hazard mitigation alterna-, 

tives as Great Lakes water levels rise. Few long-term solutions can be 

planned and implemented during a six to eighteen-month period. To provide 

some additional protection, low-cost and emergency structural solutions 

have been heavily relied upon, e.g. concrete rubble revetments, stone 

riprap revetments.. Unfortunately these measures only temporarily postpone 

damage. Where time and money have run too short, relocation, selling, or 

abandonment have often become the solutions of last resort in Flisconsin. 

As bluff and beach retreat continue to place more buildings in peril, these 

options may be used more frequently in the future. 

Given the amount of damage which has occurred along Wisconsin's Great 

Lakes shoreline over. the past 25 years, it is clear that many traditional 

approaches, particularly structurally-oriented ones, have not proved effec- 

tive. Along many reaches, if shore protection devices last more than 

fifteen years or through one high water period, they are considered a 

success. Generally, there appears to have been an over dependence upon 

structural solutions combined with a lack of understanding of erosion 

processes. Shore erosion is not a hazard which is simply eliminated with 

the expenditure of large sums of money on shore protection. Careful site 

analysis and -- design must precede the placement of all structural devices-- 
and even then "success" is measured in terms of a few decades. Without -- 
proper engineering and maintenance, structural failure can be expected at 

an even earlier point. Virtually all emergency structures and many low- 

cost structures (those under $100 per linear foot) do not last beyond ten 

years. 

Existing nonstructural solutions have not proved any more effective. 

While all coastal counties and many coastal cornunities have adopted minmum 

setback standards (75 feet from the ordinary high water mark), this single 

measure does not insure adequate protection. Recession rates and slope 

failure hazards are simply too great along many reaches. Also, since 

erosion hazard disclosure is not officially required in Wisconsin, decisions 



on coastal lands continue to be made without adequate advance information. 

If traditional structural and nonstructural methods continue to be employed 

on an individual-needs basis in Wisconsin, damage losses can be expected to 

rise in the future. 



Chapter IT1 

ESTABLISHING A FRAMEWORK FOR ACTION 

Introduction 

Traditionally, the mitigation of erosion damages has been the respon- 

sibility of directly affected parties in Wisconsin--primarily coastal 

riparians and local governments. Direct state-level involvement has been 

limited and highly localized over the years. Factors contributing to this 

state-level position include the cyclic nature of serious erosion problems, 

the relatively small number of affected riparians, the relatively small 

amount of damages caused by coastal erosion compared to other natural 

hazards (especially riverine flooding) and the high costs of protection 

versus the low benefits. In short, in spite of historic damage losses, 

shore erosion has not been perceived as a high priority statewide issue.. 

Thus, private property owners have been left with very limited public aid 

and assistance. Public entities are in a much better position to cope with 

erosion problems in that some financial and technical assistance is avail- 

able through several federal and state agencies, e.g.., Army Corps of 

Engineers, Soil Conservation Service, Wisconsin Department of Transportation, 

Wisconsin Department of Natural Resources. 

Over the past four years there has been a growing awareness that the 

present framework does not adequately provide for long.-term damage reduction. 

Simply stated, it appears that Wisconsin's individualistic and piecemeal 

approach toward erosion damage reduction has created a series of problems 

and conflicts. First, shore protection devices have often 

accelerated erosion rates on adjacent properties and, in many cases, have 

provided only minimal levels of protection. Second, because many land use 

regulations are not sufficiently erosion sensitive, damage potential is 

actually increasing along many coastal reaches in Wisconsin. Finally, within 

the present institutional framework, coordinated and comprehensive reach 

planning has been difficult to achieve,, Consequently, those state and local 

agencies with coastal management responsibilities are finding it more 

difficult to meet broader environmental goals and objectives. In recognizing 

these and other problems through Wisconsin Coastal Management Program 

discussions, considerable attention has been focused on the possible roles 



of state agencies. State agencies such as the Department of Natural 

Resources, Department of Transportation, Department of Local Affairs and 

Development, Board of Soil and Water Conservation Districts, University 

of Wisconsin-Extension and University of Wisconsin-Sea Grant Program all 

affect coastal decision-making in a number of ways; from regulatory 

requirements to financial assistance and technical assistance/education. 

Thus, the real dilema facing state agencies is to determine what, if any, 

additional actions can be taken to facilitate the wise and environmentally. 

sensitive reduction of shore erosion damages over the long term. 

With the lowering of Great ~akes water levels from their recent rec~rd 

highs, Wisconsin is once again in a position to systematically address coastal 

erosion. Instead of dealing with erosion on a piecemeal, emergency pro- 

tection basis, consideration can now be given to the full range of structural 

and nonstructural alternatives. Accordingly, in the present decision- -- 
making environment, damage reduction activities can be more objectively 

"tailor fit" to the long-term coastal management objectives of local 

governments and state agencies. In order to ensure the presence of suffi- 

cient lead-time to permanently reduce damages, actions should be initiated 

over the next few years. The memories and events of the last high water 

period are still on the minds of many local government officials and the 

several thousand riparians presently living along the next zone of 

endangerment. This opportunity for action should not be missed if 

Wisconsin's response to coastal erosion is to be based on foresight and not 

hindsight. 

A. Principles and Guidelines for Reducing Erosion Damages 

Regardless of what specific options state agencies may consider over 

the coming months and years, it has become increasingly evident that erosion 

damages cannot be efficiently and effectively reduced without some compre- 

hensive policy.-level guidance.. Given the physical variability of Wisconsin's - 

Great Lakes shoreline, the wide ranging erosion concerns of local governments 

and coastal riparians, and the number of structural and nonstructural shore-. 

line management options available to reduce damages, the opportunity for 

conflicting, inappropriate, and/or inconsistent action remains high, The 

present state policy framework provides minimal guidance since state laws, 



statutes, and administrative rules contain few direct references to shore 

erosion hazards or management options.. For example, in protecting the 

state's interest in navigable waters, Chapter 30, Wisconsin Statutes, no 

firm rules have been adopted by the Department of Natural Resources for shore 

protection devices.22 Also, permit coordination/issuance has been further 

complicated by the presence of legislatively-approved lake bed grants 

(Chapter 30..05, Wisconsin Statutes) which  cede state authority to local 

governments for selected public purposes. One of the most notable excep- 

tions to the general lack of erosion policy specificity in Wisconsin is the 

Shoreland and Floodplain Management Program. Pursuant to Chapter 59. .97 ,  

Wisconsin Statutes, a comprehensive land use management.-oriented framework 

was developed for unincorporated lands within 1000 feet of the Great Lakes 

shoreline over the past decade. But, on erosion-related matters such as 

hazard disclosure, acquisition of hazard areas, relocation of endangerd 

buildings/facilities, encouraging/discouraging specific types of structural 

solutions, and emergency assistance, the existing policy framework remains 

largely silent. 

The lack of comprehensive policy statements on shore erosion has 

complicated the task of finding more enduring solutions to erosion hazards. 

Of special significance is the implicit encouragement of structural 

approaches to damage reduction. A careful historical review and anal.ysis of 

protective devices reveals an important fact.. Except for those large, durable 

devices, e..g., armor stone revetments, concrete seawalls, and groins, 

constructed by federal public works agencies (principally the Works Progress 

Administration and Army Corps of Engineers), public utilities, and 

industries, most structural devices have failed within two decades of their 

initial placement. Thus, coastal riparian~ have virtually "dumped" millions 

of dollars into protective measures with on1.y a limited return.. The 

historic tendency to view erosion hazard area management in terms of either 

structural on nonstructural options has obscured the real choice: erosion 

control versus damage reduction. As has been pointed out, erosion control 

through the application of structural techniques has been heavily relied 

upon over the years. However, this strategy is expensive, has had limited 

success, and in many cases has even increased erosion hazards. Damage 

reduction, on the other hand, implies a much broader approach to shoreline 



and resource management. While structural techniques could be employed, 

the emphasis is placed upon nonstructural or preventive approaches, This 

general strategy recognizes the inevitability of shore erosion and the 

resultant need to make man's coastal land use activities more erosion 

sensitive; not erosion-proof. Damage reduction is attainable along tI-12 

Great Lakes shoreline. dLP ermanent erosion control is not. 

Through their police, general public welfare, and taxation powers, 

state agencies and local governments are in an excellent position to 

promote and implement damage reduction concepts.. But, what of the several 

thousand individual coastal riparians who may face imminent hazards sometime 

within the next two decades? If individual structural actions are not seen 

as widely desirable, what options are available to riparians seeking to 

mitigate damages under the "common enemy" Briefly, such options 

as building relocation, land acquisition/exchanges, and "trading off" publfc 

access for shore protection all seem to hold promise under many circumstances. 

These options and others will be discussed in subsequent chapters, To 

summarize, with a sustained commitment to preventive.-oriented approaches, 

damage reduction remains attainable along Wisconsin's entire Great Lakes 

shoreline. 

In order to provide a comprehensive framework around which to build 

damage reduction programs, a set of guidelines has been prepared for 

state-level consideration.. These guidelines are found on page 31. They 

cover a wide range of erosion-related concerns, from reach planning to 

hazard disclosure to structural implementation. These gilidel.ines do not 

provide specific answers to every conceivable problem. Rather, they provide 

a common basis for decision-making, which can help ensure some decision- 

making consistently and compatibility over time, State agencies along with 

other public entities such as local governments, regional and county 

planning agencies, and park commissions could consider endorsing these 

guidelines, or making some appropriate modifications, as a first.-step toward 

the implementation of damage reduction programs. Where several 

communities and/or agencies join forces to reduce erosion damages, a 

commonly accepted set of guidelines. may greatly expedite program planning, 

design, and implementation. 
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Table VI: Guidelines for the Development of Shore Erosion Damage 
Reduction Pronrams in Wisconsin 

1. Shore erosion is a complex natural process which is difficult, if not 
impossible, to totally arrest. 

2 .  Even though Wisconsin's erodible coastal reaches possess many 
development limitations, they also provide resource opportunities in 
the form of natural areas, sand generation areas, aquaticlterrestrial 
habitats, recreational settings, and aesthetics for coastal communities 
and regions. These natural resource opportunities should be respected 
and, where possible, incorporated into damage reduction projects, 

3 .  The planning and implementation of long-term damage reduction solutions 
must begin prior to the presence of high water and emergency periods. 

4 .  Shore erosion problems can be more effectively reduced with cooperative 
and comprehensive planning between coastal property owners, local 
governments, and state agencies. 

5. .  Land use management and other nonstructural approaches offer a viable 
and effective means for reducing damages and hazards over a long period 
of time. Priority must be given to these approaches in Wisconsin. 

6. In some situations, structures can help mitigate damages. However, 
structures must be cautiously promoted and sited since many are costly 
and short-lived, and may create adverse impacts upon adjacent 
properties and the environment.. 

7. Sound technical information is essential for erosion management.. Before 
initiating structural actions along the Great Lakes shoreline, the 
causes of erosion be accurately identified in the beach, bluff 
toe, bluff, and upland management area zones. Erosion rates and slope 
stability information should be used to guide the development and 
implementation of nonstructural approaches. 

8. In high hazard (risk) areas, new coastal development should be precluded 
or limited only to those land uses for which there is no feasible 
alternative location. 

9. All individuals, agencies, and governments acquiring an interest in 
land along the shoreline should be informed of erosion hazards and of 
any special siting requirements in advance of final transactions. 

10. Where public funds are used to reduce danages or preserve coastal 
resources on private property, the benefits to the public should be 
commensurate with the costs. 

11. The multiple-use potentials of structural and nonstructural solutions 
should be utilized in the design and implementation of damage reduction 
programs wherever possible. Shore damage reduction can be compatible 
with public access, recreational opportunites, conservation, preservation, 
and aesthetics. 



B. Planning Process for Damage Reduction Programs 

Shore erosion damage mitigation should not be seen as a unique 

and individual problem of state agencies, local governments, and coastal 

riparians to be resolved in the absence of concern for other coastal 

management issues. Virtually all structural and nonstructural options have 

impacts upon public access, recreation, aesthetics, navigation, land use, 

transportation, or environmental quality- For example, stone revetments and 

riprap commonly hinder public access to beaches, limit recreational uses 

of the beach zone, and adversely impact coastal aesthetics. These options 

may be more feasible for privately-~wned~high bluff shorelines where public 

access and recreational opportunities are typically more restricted than 

along publically-owned beachlsand dune environments. Likewise, in considering 

many nonstructural alternatives, special attention must often be given to 

existinglfuture land use controls, future recreational and public facility 

needs, transportation access, and wildlifelvegetational communities. Public 

acquisition of a small, isolated parcel of land along a high, erodible 

bluffline may not make for the most efficient use of public resources-,-if 

done for. damage reduction purposes alone.. For maximum effectiveness and 

impact, a close relationship must be cultivated between damage reduction 

programs and all on-going coastal planninglmanagement activities. The 

multiple-use potentials of both structural and nonstr.uctura1 options can, 

and should, be taken advantage of by state agencies, local governments, and 

coastal riparians. 

Given the ever-expanding range of coastal issues, comunity/regional 

needs, erosion protection concerns, and federallstate requirements which 

public officials must consider, the development and implementation of 

long-range damage reduction programs has often proved difficult and 

controversial. While shorter term, erosion control projects have been seen 

as more expedient and feasible, the record has shown that this strategy 

should not be heavily depended upon. But, the step between limited-purpose, 

single riparian/community approaches and multi-faceted, reach approaches 

is long. To narrow this gap, and assist in the planning and implementation 

of long.-term damage reduction programs in Wisconsin, a planning process has 

been developed for state and local government consideration. Figure 5 on 

page 34 contains a flow diagram of this process. 



In short, the process recognizes the need to "package" damage 

reduction options through close coordination with existing coastal 

planninglmanagement activities.. It is not anticipated that the output of 

this process should be an identifiable plan or program in all cases. 

Rather, that for many public entities, the output might simply be an up- 

dating of existing recreational, water quality, land use, and/or public 

access plans to reflect greater erosionhazard sensitivity and a series of 

long-term damage reduction goals and objectives, Special damage reduction 

projects may be identified and funded, as needed, through available 

federal/state assistance programs. The recently completed Lake Michigan -.- 7 

Estuary and Direct Drainage Area Subwatersheds Planning Praram ~ros~ectus24 .- .- - --- -- - 7-- ---- ---- 
of the Southeastern Wisconsin Regional Planning Comission provides an 

excellent example of the type of product which could emanate from this 

process. State agencies, local governments, regional and county planning 

agencies, park commissions, and other public entities should consider 

using this process for evaluating, up-dating, and preparing damage reduc- 

tion programs. When combined with the guidelines for damage reduction 

programs, a solid framework exists for managing erosion hazard areas in 

Wisconsin. 



Figure 5: Generalized Planning Process for Damage Reduction Programs 

0 PROBLEM RECOGNITION: Need for Damage Reduction 

0 PROGRAM FORMULATION: Appraisal of Options and Strategies 

..... . 3 0 PROGRAM DESIGN: Comprehensive Evaluation o f  Alternatives 

PROGRAM ADOPTION: Final Selection of Options 

0 PROGRAM IMPLEMENTATION: Insti tut ing o f  Stuctural and 
Nonstructural Solutions 

i .......... ..-....... 0 PROGRAM EVALUATION: Shoreline Monitoring G 



Chapter IV 

REMEDIAL APPROACHES TO DAMAGE REDUCTION: 
STRUCTURAL ALTERNATIVES 

In t roduc t ion  

Not a l l  condi t ions  and circumstances along Wisconsin's Great  Lakes 

s h o r e l i n e  favor  t h e  increased use  of  prevent ive  o r  land management-. 

o r i en ted  approaches. Most notably,  where resources  o r  f a c i l i t i e s  of 

s p e c i a l  pub l i c  concern such a s  parks ,  h i s t o r i c  s i t e s ,  power p l a n t s ,  and 

marinas a d j o i n  t h e  shore l ine ,  e ros ion  con t ro l  s t r a t e g i e s  may prove t o  b e  

t h e  only  p r a c t i c a l  s o l u t i o n s .  For c o a s t a l  r i p a r i a n s ,  e ros ion  c o n t r o l  has  

h i s t o r i c a l l y  been seen a s  an op t ion  of f i r s t ,  no t  l a s t ,  r e s o r t ,  Given 

present  r a t e s  of e ros ion  and c o a s t a l  development p a t t e r n s ,  many p r i v a t e l y -  

owned c o a s t a l  bu i ld ings  (pr imar i ly  permanent and seasonal  homes) could b e  

endangered during,  and immediately a f t e r ,  t h e  next  high water  period.  Thus, 

t h e  s e v e r a l  thousand c o a s t a l  r e s i d e n t s  p re sen t ly  l i v i n g  w i t h i n  75 f e e t  of t h e  

b lu f f fbeach  edge w i l l ,  i n  a l l  p r o b a b i l i t y ,  g ive  eros ion  c o n t r o l  high 

p r i o r i t y  over  t h e  next  two decades.. Also, i t  can be expected t h a t  t h e  number 

of e ros ion-re la ted  problems w i l l  cont inue t o  i n c r e a s e  a s  e r o s i o n  g e t s  f a r t h e r  

i n t o  t h e  second and t h i r d  t i e r s  of c o a s t a l  development. Evidence of t h i s  

phenomenon i s  seen by t h e  number of r ecen t  highway endangerments, e.g. ,  

Town of P o r t  Wing, Bayfield County And, even i n  those  a r e a s  p resen t ly  

p ro tec t ed  by in t e rmed ia t e  t o  long-term devices ,  t h e r e  i s  no assurance  t h a t  

e f f e c t i v e  l e v e l s  of p r o t e c t i o n  w i l l  remain beyond t h e  next two decades. 

Thus, given t h e  continuing amount of i n t e r e s t  i n ,  and need f o r ,  s t r u c t u r a l  

approaches t o  damage reduct ion ,  what a d d i t i o n a l  r o l e ,  i f  any, can t h e  s t a t e  

government p lay?  

Over t h e  p a s t  s e v e r a l  yea r s  a  number of ques t ions  have been r a i sed  by 

c o a s t a l  r e s i d e n t s  and l o c a l  government o f f i c i a l s  ahout t h e  c o s t s  and f e a s i -  

b i l i t y  o f  s t r u c t u r a l l y  p ro tec t ing  Wisconsin's e n t i r e  e r o d i b l e  s h o r e l i n e .  I n  

theory,  such an undertaking might l ead  t o  an immediate, and long term, 

reduct ion  of e ros ion  damages. Through a number of s p e c i a l  s t u d i e s ,  t h e  

Wisconsin Coastal  Management Program has  taken a c l o s e  look a t  t h i s  s t r a t e g y  

on a  s t a t ewide  and reach bas is . .  Based on t h e s e  i n v e s t i g a t i o n s ,  i t  h a s  been 

es t imated  t h a t  $326 m i l l i o n  would be needed t o  armor (long-term shore  

p r o t e c t i o n  devices  such a s  revetments,  bulkheads, and seawalls)  200 m i l e s  of 



erodib1.e shoreline. $170 million and $63 mi.llion would be needed to bring 

the shoreline up to intermediate-life (devices capable of lasting from 

5-25 years) and emergency protection (devices lasting from 2-5 years) 

levels, respectively. Table VTI on page 37 provides a county.-by-county 

breakdown of these figures. Appendix B summarizes the methodology used to 

generate these figures.. Even on a more restricted basis, the costs of 

structurally protecting the shoreline remains quite high. For example, 

between $9 and $13 million would be required to structurally protect six 

milesofhigh bluffline in Ozaukee County (reach 12). Appendix C contains 

a listing of high/low long-term protection costs for thirty reaches along 

the Lake Michigan shoreline. Annual and post-storm maintenance costs were 

not included in the above analysis. Statewide, these costs could exceed \-. 

$10 to $15 million per year, 

Even if adequate financial resources could be generated for statewide 

or multi-reach erosion control, strategies, a number of serious environmental, 

implementation, and policy concerns would have to be addressed. For example, 

the environmental impacts resulting from this strategy could adversely 

affect fish and wildlife habitats and alter coastal processes such that 

erosion rates would accelerate down the coast due to beach starvation, 

scouring, and nearshore profile changes. For these and other reasons, it 

could be expected that the Army Corps of Engineers and Wisconsin Deparment 

of Natural Resources would likely strongly oppose such extensive protection 

actions. However, this strategy raises an even more fundamental issue, 

that of public assistance to the private sector. Since the number of 

directly benefitting riparians would be relatively small, can substantial 

public expenditures be justified? In short, while a state-level erosion 

control program could be defended on several public interest principles, 

e,.g. to protect public health/safety, protect public facilities, increase 

nearshore water quality, it does not appear that the net benefits of such 

a program would be commensurate with the costs--even if damage losses were 

considered. 



Table VII: Structural Soluttons Applied to Wisconstn's Eroston-Prone Shoreline: lnmal Cost Esttmate 

Coastal  Unprotected. I n i t i a l  Cost of S t r u c t u r a l  Solut ion by Level of Protec t ion  
County Erosion-Prone 

Shorel ine Temporary Intermediate Long-Term 

Kenosha 26,750 l i n e a r  f e e t  $1,605,000 $3,243,000 $6,069,000 

Racine 27; 600 1,656,000 5,222,000 9,214,000 

Milwaukee 65,000 3,900,000 11,515,000 21,845,000 

Ozaukee 100,750 6,045,000 21,250,000 32,604,000 

Sheboygan 55,250 3,315,000 9,938,000 14,262,000 

Manitowoc 114,850 6,891,000 20,691,000 37,766,000 

Kewaunee 114,750 6,885,000 25,651,000 40,941,000 
I 

W ( t o  
;' Door Sturgeon 25,000 

Bay) 

Lake Micnlgan 529,950 31,797,000 101,251,000 170,153,000 

Douglas 117,750 7,065,000 15,308,000 34,736,000 

Bayf i e l d  260,600 15,636,000 33,878,000 76.877,OOO 

(with 
Madelme 114,360 6,862,000 14,867,000 33,736,000 

Is land)  

Iron 37,350 2,241,000 4,856,000 11,018,000 

Lake Superior  530,060 31,804,000 68,909,000 156,367,000 

Tota l  1,060,010 o r  $63,601,000 $170,160,000 
200.8 miles  



Given t h a t  a  state-funded,multi- each eros ion  control .  s t r a t e g y  is 

not  f e a s i b l e  or  l i k e l y ,  o t h e r  poss ib l e  s t a t e - l e v e l  responses need t o  b e  

assessed .  Three types of s t a t e  responses appear t o  o f f e r  a p o s s i b i l i t y  of 

fu r the r  a s s i s t i n g  i n  t h e  management of e ros ion  hazard a r e a s  along t h e  

Great Lakes shore l ine .  They a r e  (1) regula tory  framework modif ica t ion ,  

(2 )  expanded f i n a n c i a l  a s s i s t a n c e  programs, and (3) increased  t e c h n i c a l  

a s s i s t a n c e .  A wide range of sub.-options and s t r a t e g i e s  a r e  a v a i l a b l e  

under each one of t h e  above responses. The remaining s e c t i o n s  of t h i s  

chapter  w i l l  t ake  a  c l o s e  look a t  a l l  of  t h e  above op t ions  and s t r a t e g i e s  

a f t e r  reviewing the  types and c h a r a c t e r i s t i c s  of s t r u c t u r a l  devices .  

A. Types and C h a r a c t e r i s t i c s  

Shore e ros ion  hazards and damages can b e  reduced through phys ica l  

a l t e r a t i o n s  of t h e  shore l ine  and coastal .  processes.  These a l t e r a t i o n s  

e i t h e r  promote beach acc re t ion ,  armor t h e  shore l ine ,  i n t e r c e p t  o r  a t t e n u a t e  

waves, o r  s t a b i l i z e  t h e  backshore and b luf f  zones. A wide v a r i e t y  of 

n a t u r a l  f a c t o r s  a s s i s t  i n  determining which type(s)  of s o l u t i o n  is b e s t  f o r  

a  given s h o r e l i n e  s e t t i n g .  They inc lude  b lu f f  h e i g h t ,  s o i l / s u b s o i l  

condi t ions ,  onshore and o f f shore  sl.opes, water  l e v e l  v a r i a t i o n s ,  wind and 

wave cond i t ions  (normal and during storms),  sho re l ine  o r i e n t a t i o n ,  and 

longshore cu r ren t  t r a n s p o r t  ( l i t t o r a l  d r i f t ) , .  Before e n t e r i n g  t h e  engineering 

des ign  phase, such f a c t o r s  a s  f i n a n c i a l  resource  a v a i l a b i l i t y ,  des i r ed  l e v e l  

of p r o t e c t i o n ,  f u t u r e  b luf f fbeach  use  and access ,  and lead-time a s s i s t  i n  

narrowing t h e  range of s i t e  a l t e r n a t i v e s , .  Two commonly overlooked f a c t o r s  

in f luenc ing  decision-making a r e  beach access  and m a t e r i a l  a v a i l a b i l i t y .  I f  

t rucks  and heavy equipment cannot be brought t o  a  s i t e  qu ick ly  and e f f i . -  

c i e n t l y ,  p r o j e c t  c o s t s  not  only e s c a l a t e  dramat ica l ly ,  bu t  many forms of 

more permanent p r o t e c t i o n  a r e  l a r g e l y  precluded. Where t r a d i t i o n a l l y  low- 

c o s t  m a t e r i a l s ,  e. ,g.  sand, quarrystone,  l a r g e  t imbers ,  a r e  n o t  a v a i l a b l e  o r  

a r e  too expensive t o  t r a n s p o r t ,  more c o s t l y  techniques and devices  may be  

requi red  .. 

Hundreds of p r o t e c t i o n  devices and techniques have been devised over 

t h e  y e a r s  f o r  d i f f e r e n t  c o a s t a l  s e t t i n g s  and c l i e n t  needs. Each one a f f o r d s  

a  d i f f e r e n t  l e v e l  of p ro tec t ion ,  depending upon i ts  m a t e r i a l  d u r a b i l i t y  and 

des ign  c h a r a c t e r i s t i c s . .  Thus, s t r u c t u r a l  devices  and techniques can b e  



used as emergency o r  temporary s o l u t i o n s  (les,s than f i v e  y e a r s ) ,  i n t e r -  

media te- l i fe  s o l u t i o n s  (from f i v e  t o  twenty-f ive years ) ,  and long-term 

s o l u t i o n s  (more than twenty-f ive yea r s ) .  Approximate c o s t  ranges fo r  

t hese  c l a s s i f i c a t i o n s  pe r  l i n e a r  f o o t  of p ro tec t ed  shore l ine  a r e  $50 t o  

SlaO., $100 t o  $200, and above $200, respec t ive ly . .  General ly,  t h e  more 

durable  and permanent t h e  s t r u c t u r e ,  t h e  h igher  t h e  c o s t .  

A complete d iscuss ion  of  t h e  planning cons idera t ions  and c h a r a c t e r t s t i c s  

a s soc ia t ed  wi th  a l l  s t r u c t u r a l  s o l u t i o n s  is beyond t h e  scope of t h i s  r e p o r t .  

(see ,Great Lakes Shore Pro tec t ion:  A General Review with Case . ------ Stud ies  and 

Great Lakes Shore P ro tec t ion :  S t r u c t u r a l  D e a n n - ~ a m p l e ~ ; - - t w o  previous  --.--- ----- 
r e p o r t s  of t h e  Wisconsin Coastal  Program-.-.for more d e t a i l s . )  To provide  

some added information f o r  damage reduct ion  planning purposes,  representa-  

t i v e  types  of s t r u c t u r a l  s o l u t i o n s  a r e  discussed i n  Appendix D.  Sub jec t s  

addressed inc lude  d e f i n i t i o n s ,  general  planning cons ide ra t ions ,  cons t ruc t ion  

ma te r i a l s ,  and cos t s .  

Even though a l a r g e  number of s t r u c t u r a l  devices (p resen t ly  est imated 

a t  1200) have been deployed along Wisconsin's sho re l ine ,  they r e f l e c t  a  

r e l a t i v e l y  narrow range of types ,  des igns ,  and ma te r i a l s .  Riprapping, t h e  

loose-dumping of s tone  or  l a r g e  concrete  blocks,  has remained t h e  most 

popular form of shore p ro tec t ion  f o r  i nd iv idua l  r i p a r i a n s  over  t h e  yea r s .  

Often used i n  conjunct ion with f i l l i n g ,  t h i s  technique i s  genera l ly  only 

s u i t a b l e  f o r  short- term p r o t e c t i o n  and i t  may c r e a t e  a  number of a d d i t i o n a l  

problems, e .g.  water  p o l l u t i o n ,  a e s t h e t i c s ,  publ ic  hea l th / sa fe ty .  The most 

commonly deployed engineered devices  a r e  s tone  gro ins  and revetments,  

concre te  rubble  revetments,  concre te  gro ins ,  s t e e l  and timber bulkheads, 

and o f f s h o r e  breakwaters (near  p o r t s  and harbors) .  Bluff regrading ,  v e g e  

t a t i n g ,  and dewatering have become more popular over the  p a s t  decade. The 

Kewaunee County S o i l  and Water Conservation D i s t r i c t  has been p a r t i c u l a r l y  

success fu l  i n  demonstrating t h e  va lue  of t hese  techniques.. 

One of t h e  f a c t o r s  con t r ibu t ing  t o  t h e  narrow range of  s t r u c t u r a l  

approaches i n  Wisconsin has  been t h e  lack  of i n - s t a t e  e x p e r t i s e  and experience 

wi th  more innovat ive  techniques..  To reduce t h i s  knowledge and experience gap, 

a  number of  s p e c i a l  demonstration and monitoring p r o j e c t s  have been undertaken 

over t h e  p a s t  few years .  The Environmental P ro tec t ion  Agency, through t h e  

Red Clay P r o j e c t ,  i s  explor ing  t h e  use  of Longard tubes  near  Madigan Beach, 



Ashland County. Near P o r t  Wing i n  Bayfield County, t h e  Army Corps of 

Engineers i n s t a l l e d  a  number of low t o  moderate,-cost ($116 t o  $296 pe r  

l i n e a r  f o o t )  revetments and bulkheads during l a t e  1978. Devices i n s t a l l e d  

inc lude  concre te  cobblestones,  concre te  control ,  blocks,  p r e c a s t  concre te  

shee t  p i l e s ,  H-piles wi th  r a i l r o a d  t i e s ,  and sc rap  t i r e s .  Funds f o r  t h e  

planning and cons t ruc t ion  of t hese  devices  were au thor ized  under t h e  

f e d e r a l  Shore l ine  Erosion Control  Demonst~at ion  Act of 1974 (P.L. 93,-251). 

Also, f o r  t h e  p a s t  f i v e  yea r s  t h e  S t a t e  of Michigan has  been examining and 

monitoring a  wide range of low-cost a l t e r n a t i v e s  under a  s p e c i a l  demonstra- 

t i o n  program. Table V I I T  lists those  s t r u c t u r e s  which were i n i t i a l l y  

i n s t a l l e d  i n  1974. In ter im f ind ings  have revealed t h a t  many lower c o s t  

devices  can provide adequate p r o t e c t i o n  wi th  proper s i t i n g  and cons t ruc t ion ,  

This  researchshould  continue t o  be h e l p f u l  i n  suggest ing p o s s i b l e  a l t e r n a t i v e s  

f o r  s i m i l a r  c o a s t a l  s e t t i n g s  i n  Wisconsin.. 

Shore and b l u f f  p r o t e c t i o n  devices should not  be  cons t ruc ted  

ind i sc r imina te ly  wi th  l i t t l e  regard t o  adverse impacts upon adjacent  

property owners and t h e  environment. To t h i s  end, t h e  pe rmi t t i ng  

requirements of f e d e r a l ,  s t a t e ,  and l o c a l  agencies  need t o  b e  considered a t  

an e a r l y  d a t e  f o r  s t r u c t u r a l l y - o r i e n t e d  damage reduct ion  programs, I n  t h e  

case  of s t r u c t u r e s  placed on o r  near t h e  l a k e  bed, t h e  Wisconsin Department 

of Natura l  Resources and U..S. Army of Corps of Engineers w i l l  o f t e n  need t o  

formally review shore p r o t e c t i o n  p r o j e c t s , .  To ensure the  proper  development 

and execution of shore p r o t e c t i o n  p r o j e c t s ,  c o a s t a l  proper ty  owners and 

managers a r e  encouraged t o  seek t h e  s e r v i c e s  of consul t ing  and engineering 

f i rms  s p e c i a l i z i n g  i n  c o a s t a l  processes. .  General a s s i s t a n c e  and advi.ce can 

o f t e n  be s o l i c i t e d  from u n i v e r s i t i e s ,  s t a t e  and f e d e r a l  agencies ,  and 

r eg iona l  and county planning agencies  ( see  Appendix E f o r  a  l i s t i n g  of 

t echn ica l  a s s i s t a n c e  sources) .  

B. Major Pol icy  -Level Concerns 

S t ruc tu ra l ly -o r i en ted  damage reduct ion  programs need t o  be c a r e f u l l y  

considered by pub l i c  o f f i c i a l s .  The t h r e e  po l i cy  concerns d iscussed  i n  t h i s  

s ec t ion ,  cos t , -e f fec t iveness ,  adverse impacts,  and s h o r e l i n e  management 

impl i ca t ions ,  can a l l  a f f e c t  t h e  n a t u r e  and scope of f u t u r e  damage reduct ion  

a c t i v i t i e s  i n  Wisconsin. 



Table VIII: Michigan Demonstration Project Summary: 1974 

TYPE OF 
PROTECTION 

LincolnTownrhip Timber Pile 1 3 3  120 1 5 0  NO 

. , . , . , . , 

Longard Tube No 

Michiana 

Empire 

Brevort 

Whitefish Township 

Tawas Point 

Maninique 

SITE 

LudingtonState Park 1 Sheet P l l l n g  I b 1 1 2 8  ] 1 5 0  1 Np 

Rock-Mastic 

L o n g a r d  Tube 

L o n g a r d  Tube 
, , , , , , ,. , , , , . . , . , , , , 

Sand Bags 

Rubble 

Rock 

Gabion 

I I I I I 

Sanilac 

TYPE OF 
STRUCTURE 

$ 7 1  

28 

5 7  
, , , , , , 

? 
45 

5 2  

3 9  

Yes Charles Mearr 
State Park 

Lakeport State 
L o n g a r d  Tube 

- 

Rock Mastic 
, , , , , , , , . , , , 

Sand Bags 
, , , , , , , . , , , , , , 
L a n g a r d  Tube 

I I I I I 

our~shment Tawas Coty S a n d  1 9  1 5  1 9  

POSSlBlLllY FOR 
DO IT YOURSELF 
CONSTRUCTION 

COST PER FOOT OF STRUCTURE 
(1973 DOLLARS) 

' 

$ 4 1  

28 

42 
, . , , ,, 

5 5  

43 

c 

1 5  

Rock Gablo" 

I Depends on  site conditions and area C )  Not determined at this time 

Actual 
(rest) 

1 5 4  
, , , 

109 
. . 
5 5  

b)  Project cost lncludes seawall construction and d )  Caut~ously recommended 
cannot be accurately separated for tabulat~on 

$56 

3 2  

47 
, , , , , , 

40 

48 

c 

4 

c 

CONCEPT HAS 

Lame 
J O ~  

No 

No 

No 
, , , . . , , , , , , , , , , , , . , 

Yes 

a 

NO 

Yes 

1 1 0  
, , , 

80 
, , , , , 

42 

. . . . . . . . - 
PROTECTION 

Small 
J O ~  

1 5  

Yes 
, , , , , . , , , , , , , , . , , 

d 

Yes 7 

1 1 5  
, , , , 

4 5  
, , . 

4 6  

Yes 

No 

d 

No 
, , , , , ,, ,, 

Yes 
, , , , , , , , 

No 

Yes 

Yes 

S o u r c e :  M i c h i g a n ' s  D e m o n s t r a t i o n  E r o s i o n  -- 
C o n t r o l  P r o g r a m :  E v a l u a t i o n  R e p o r t .  - -- 
M i c h i g a n  D e p a r t m e n t  of N a t u r a l  
R e s o u r c e s .  N o v e m b e r  1974. 



Cost-Effectiveness 

Structural approaches require a significant commitment of resou&es, 

both over the short and long terms. Private property owner investments in 

excess of $10,000 and local government investments in excess of $100,000 

are common along the Great Lakes shoreline, More extensive and complete 

protection schemes are often prohibitively expensive. For example, the 

Milwaukee County Park Commission estimated the cost of a complete shore and 

bluff protection plan for the south lakefront area at $5 million in 1.965. 25 

However, the mere expenditure of large sums of money on structural solutions 

has not, and will not, necessarily guarantee a higher degree of protection. 

Most shore protection devices have relatively short life expectancies. Even 

the more durable devices fail.--sometimes before their design lives are 

reached.. Reasons for failure include improper placement, inadequate main- 

tenance, adverse impacts of adjacent structures, and storm or wave conditions 

exceeding design capabilities,. One often unrecognized factor is poor timing, 

particularly along high blufflines. Since coastal bhffs typically undergo 

several years of profile change upon destabilization, devices installed at 

the wrong time and place will have a greater probability of failure. To 

summarize, in spite of dollar investments, there will invariably be a 

natural event or series of human errors which can lead to the partial or 

complete failure of both shore and bluff structures. 

In an attempt to solve the cost-effectiveness problem, many riparians 

have turned to emergency and/or low-cost protection strategies (do-it-yourself 

projects) over the past  decade^ While these strategies do not necessarily 

lead to expensive, one-time projects, over time, the total amount of money 

used to temporarily slow erosion rates may equal the costs of longer duration 

projects. Subsequently, when more permanent devices are installed, project 

costs frequently increase because of the presence of failed structures, e.g. 

submerged stone and steel, dilapidated groins, exposed piling. No single 

strategy can be identified to "save money" on shore or bluff protection. 

Strategies involving intermediate-life structures hold some promise of 

minimizing costs and maximizing protection in selected cases, But, when 

lower cost or shorter life structures are installed, the replacement cycle 

simply begins at an earlier date.. Ultimately coastal riparians and local 

governments may simply have to decide how much risk they are willing to 

live with, and accept, as a part of living along an erodible shoreline. 



For state-level decision-making, this issue clearly poses some major 

public policy investment questions. If structural devices are destined to 

fail or, at best, only provide adequate protection for a relatively short 

period of time, can, or should, significant public expenditures be risked 

along the shoreline? At the very least, the cost-effectiveness issue 

appears to suggest that state resources must be invested judiciously and 

cautiously. Both the short and long-term benefits and costs of structural 

strategies need careful assessment, particularly where nonstructural options 

exist. For example, in benefitlcost studies conducted by the Coastal Zone 

Laboratory, University of Michigan, building relocation has often compared 

favorably to, or better than, the costs of constructing durable shore 

protective structures.26 Along light to moderately-developed coastal 

reaches, nonstructural options may, in fact, be able to reduce damages more 

effectively and permanently. But, there will continue to remain conditions 

and circumstances which will favor the implementation of structural 

approaches. The erosion control needs and priorities of these areas will 

require close attention over the coming years. 

Adverse Impacts -- 
Any actions taken to structurally reduce erosion damages will create 

some physical and environmental impacts.. All too often, the adverse impacts 

of structural devices have led to the acceleration of erosion rates down- 

drift, or adjacent to, the protected area through beach starvation (sand 

capture) and wave energy transferldeflection. In a recent recession rate 

analysis of the Illinois shoreline, high erosion rates were consistently, 

and directly, linked to nearby protected areas.27 Depending upon their 

placement, configuration, and materials, structural devices can affect 

nearshore navigation, fish populations, aquatic habitat, and public safety/ 

access. In a number of cases, water quality problems have also resulted 

from the use, or placement of, contaminated materials along the shoreline, 

e.g. solid waste used as ripraplfill, eroding fly esh spoil piles. While 

the state-of.-the-art is not such that all neystive impacts can be accurately 

predicted, most potential problems can be substantially minimized by 

properly selecting and designing devices in concert with comprehensive 

evaluations of site and reach geologic/coastal processes.. Even common 

coastal construction projects, e.g. jetties, coal unloading facilities, 



marinas, can create some severe impacts when natural. processes have not been 

fully considered. For example, over time, many armored coastal facilities 

have in effect become large groins as the shoreline recedes around them. 

Ironically, the more effective and durable the device, the more it may tend 

to generate adverse impacts. 

Since structurally-oriented strategies will continue to be integral 

components of many state and local damage reduction programs, what role can, 

or shoul.d, the state play in further reducing the adverse impacts of 

structural devices? In protecting the public interest along navigable 

waterways, both state and local governments have been authorized to take 

many regulatory actions, i.e. Chapters 30 and 31, Wisconsin Statutes; 

Chapter 59 . . 97 ,  Wisconsin Statutes (unincorporated areas via shoreland zoning 

ordinances, where required28) .. The administration and enforcement of these 

statutes and ordinances has direct implications for reducing the adverse 

impacts of structural devices. In grantingfdenying permits, local govern- 

ments and the Department of Natural Resources can consider the impacts of 

structural devices upon navigation, public safety, aquatic communities, 

and adjacent riparians. But, a number of historic problems have tended to 

limit the effectiveness of public oversight.. For example, where local 

authority supercedes state authority, i.e.. along lake bed grant areas, 

broader reach and environmental concerns tend to be looked at superfically-'- 

if at all. Most structures placed above the ordinary high water mark 

(the demarcation line for state authority) for shore protection/fil.ling 

purposes receive minimal review at the present time even though adverse 

impacts can occur upon sliding or failure. Section C of this chapter will 

review some possible refinements and improvements of Wisconsin's regulatory 

framework. 

Shoreline Management Implications 

Structural devices alter the character and u;e-potential of the shore- 

line hence they can have impacts which go E-.yond their immediate shore 

protection goals. In the past, the shoreline management aspects of 

structural devices have not always been considered due to emergency conditions, 

limited time/money, the piecemeal implementation of plans, etc. One of the 

side-effects of this approach has been the limiting or "locking-out" of 



f u t u r e  management opt ions .  For example, once an armor s t o n e  revetment i s  

cons t ruc ted ,  t h e  shore l ine  may l o s e  much of i t s  r e c r e a t i o n a l  va lue  through 

e ros ion  of t h e  f r o n t i n g  beach and pub l i c  access  impairment. S ince  p u b l i c  

use  o f ,  and access  t o ,  Wisconsin's Great Lakes s h o r e l i n e  i s  a l r eady  

l i m i t e d  by h igh  b l u f f s  and land ownership p a t t e r n s ,  every oppor tuni ty  should 

be  taken by l o c a l  and s t a t e  governments t o  comprehensively manage c o a s t a l  

environments. 

A l t e rna t ive ly ,  t h e r e  i s  y e t  another  s i d e  t o  t h e  s h o r e l i n e  management 

problem. Shore e ros ion  has  t r a d i t i o n a l l y  been viewed a s  a  n a t u r a l  hazard 

which needs t o  be  con t ro l l ed , ,  However, a  c e r t a i n  amount of e ros ion  may, i n  

f a c t ,  be  necessary f o r  t h e  l a k e  system and downdrift ,  shore  p r o t e c t i o n  

devices.  The ind i sc r imina te  placement of devices  along sand genera t ion  

a r e a s ,  e .g.  southern Kenosha County, south c e n t r a l  Sheboygan County, could 

have s e r i o u s  sediment s t a r v a t i o n  repercussions.  

Even though d i r e c t  s t a t e - l e v e l  management a u t h o r i t y  is l a r g e l y  l imi t ed  

t o  publically-owned l ands ,  e.g.  s t a t e  p a r k s / f o r e s t s ,  highway c o r r i d o r s ,  t h e  

s t a t e  in f luences  many kinds of l o c a l / r e g i o n a l  s h o r e l i n e  dec i s ions  through 

f i n a n c i a l  and t echn ica l  a s s i s t a n c e  programs and r egu la to ry  a c t i v i t i e s .  Thus, 

t h e  s t a t e  could p lay  an important r o l e  i n  f a c i l i t a t i n g  an even c lose r  l inkage  

between shore /b luf f  p ro tec t ion  and comprehensive, mult i -faceted s h o r e l i n e  

management. A t  t h e  very l e a s t ,  i t  appears t h a t  t h e  mult iple-use p o t e n t i a l s  

of s t r u c t u r a l  devices can be more widely acknowledged and taken advantage 

of i n  damage reduct ion  planning e f f o r t s .  For example, w i t h  proper planning 

and coordina t ion ,  shore  p r o t e c t i o n  devices can be used fo r  bank/pier f i s h i n g  

purposes, building-up r e c r e a t i o n a l  beaches, and/or inc reas ing  s h o r e l i n e  

access .  -- Publ ic  Access: A Pol icy  study29, a  previous r e p o r t  of t h e  Wisconsin 

Coas ta l  Nanagement Program, provided a s i g n i f i c a n t  s t e p  i n  t h i s  d i r e c t i o n  

by d i scuss ing  s e v e r a l  s t r a t e g i e s  a v a i l a b l e  t o  s t a t e  agencies  and l o c a l  

governments and t h e  means t o  implement them. The p repa ra t ion  of long-term 

s h o r e l i n e  management p lans  on a  reach-by-reach b a s i s  i n  combination wi th  

increased  s t a t e - l e v e l  t e c h n i c a l  a s s i s t a n c e  appears  t o  o f f e r  a  v i a b l e  means 

of hel.ping t o  ensure t h e  proper use  and s i t i n g  of  p r o t e c t i v e  devices.  



C. Options and Strategies 

State-Level Regulatory Responses 

In Wisconsin, state and local governments are responsible for admin.. 

istering and enforcing a wide range of laws, statutes, and ordinances 

designed to protect the public interest along navigable waterways within 

1000 feet from the Great Lakes shoreline. Both shoreline and bluffline 

erosion control projects may require some combination of state and local 

permits. In addition, the U.S. Army Corps of Engineers issues permits for 

shore protection activi.ties below the high water mark along navigable 

waterways, Taken in total, the regulatory requirements and actions of 

federal, state, and local governments have a significant impact upon 

encouraging/discouraging various structural approaches, minimizing the 

adverse impacts of structural devices, ensuring early and continuous reach 

coordination, and, in general, reducing erosion damages along the Great Lakes 

shoreline. Of particular concern to this discussion is the role of the 

state government in the regulatory framework. For this policy plan, the 

question arises, is the existing policy framework and review process 

governing the use of erosion control structures adequate, or should it be 

modified legislatively or administratively? To answer this question, it is 

necessary to review and analyze the process and substance of the existing 

framework in some depth. 

Existing Framework -- -- 
Pursuant to Chapter 30, Wisconsin Statutes (Navigable Waters, Harbors, 

and Navigation), the Wisconsin Department of Natural Resources 'DNR) has 

developed an extensive review/permitting program for a wide range of coastal 

activities. Table IX lists those Chapter 30 activities directly related to 

shore protection/erosion control.. Direct state-level regulatory authority 

along the Great Lakes shoreline has been limited to submerged lands held in 

trust by the state and activities initiated at, or below, the ordinary high 

water mark (PHWM). With regard to submerged lands, where the Legislature 

has ceded a portion of the lake bed to municipalities for designated public 

purposes (Chapter 30.05 Wisconsin Statutes), Chapter 30 authorities are 

generally exempt. Most cities along the Lake Michigan shoreline and 

Milwaukee County have been granted partial, or complete, authority over their 



Table IX: Shore Protection-Related Statutes Administered by the Bureau 
of Water Regulation and Zoning, Wisconsin Department 
of Natural Resources 

Chapter Regulation 

30.11 Establishment of Bulkhead Lines 

30..12 S t ruc tu res  and Deposits i n  Navigable Waters 
Prohib i ted ;  Exceptions; Penal ty  

30.13 Regulation of Wharves and P i e r s ;  Es tabl i sh-  
ment of Pierhead Lines  

30.19 Enlargement and P ro tec t ion  of Waterways 

30.20 Removal of Mate r i a l  from Beds of Navigable 
Waters 

30.205 Zoning fo r  Cer t a in  Lake Bed Removals 
- 

adjacent  submerged lands  ( a  comprehensive l i s t i n g  of l a k e  bed g ran t s  i s  

found i n  Lake Bed Grants: - Great Lakes; a  Coas ta l  Management Program 

publ ica t ion) . .  However, where t h e  s h o r e l i n e  has  receded away from t h e  o f f i -  

c i a l l y  demarcated l a k e  bed g ran t  a r e a ,  t h e  s t a t e  has  r e t a i n e d  i ts  d i r e c t  

r egu la to ry  a u t h o r i t y .  Whether t h e  l a k e  bed i s  s t a t e  o r  l o c a l l y  owned, 

permits  may be  requi red  from t h e  U.S.. Army Corps of Engineers f o r  any 

Great Lakes p r o j e c t  pursuant t o  Federal  Rivers  and Harbors Acts and 

Sect ion 404 of t h e  Federal  Clean Water Act (P.L. 92-500). 

S ince  1914, Wisconsin has  defined t h e  boundary sepa ra t ing  lands  he ld  i n  

t r u s t  by t h e  s t a t e  from p r i v a t e  lands  a s  t h e  ord inary  high water mark (OHWM), 

The o rd ina ry  h igh  water mark, determined on a  case-by-case b a s i s  by DNR 

f i e l d  s t a f f ,  i s  

t h e  po in t  on t h e  bank o r  shore  up t o  which t h e  presence and 
a c t i o n  of the  water  i s  s o  continuous a s  t o  l eave  a  d i s t i n c t  
mark e i t h e r  by eros ion ,  d e s t r u c t i o n  of t e r r e s t r i a l  vege ta t ion ,  
or  other  e a s i l y  recognized c h a r a c t e r i s t i c . .  . .30 

Most shore  p ro tec t ion /e ros ion  c o n t r o l  p r o j e c t s  i n i t i a t e d  above t h e  OHWM do 

not  r e q u i r e  s t a t e  permits  ( see  endnote 3 7 ) .  However, s i n c e  many r i p r a p /  

f i l l i n g  p r o j e c t s  begin above t h e  OHWM but  i n v a r i a b l y  end-up i n  t h e  Great 

Lakes upon f a i l u r e ,  t h e  DNR i s  p resen t ly  determining what a u t h o r i t y  e x i s t s  

f o r  t h e  r e g u l a t i o n  of r i p r a p  m a t e r i a l s  (vis-a-vis s o l i d  was te  provis ions  of 

NR 151) and/or p r o h i b i t i n g  c e r t a i n  r i p r a p  p r o j e c t s  pursuant  t o  Chapter 30.12.31 



The Army Corps of Enginews h a s  developed a system o r  us ing  e i t h e r  b io log ic  

i n d i c a t o r s ,  when p resen t ,  o r  s tage-dura t ion  curves (water l e v e l  e l eva t ions1  

t o  i d e n t i f y  t h e  ord inary  h igh  water  mark fo r  f e d e r a l  r egu la to ry  purposes. 

I n  l a k e  bed g ran t  a reas ,  l o c a l  governments a r e  responsible f o r  con- 

duct ing reviews of c o a s t a l  p r o j e c t s  and issuing any necessary p e r m i t s -  

f r equen t ly  through t h e  zoning admin i s t r a to r ' s  o f f i c e ,  But, even i n  non- 

l a k e  bed g ran t  a r e a s ,  count ies  can r e q u i r e  s p e c i a l  exception permits  f o r  

c o a s t a l  p r o j e c t s  s o  long a s  t h e i r  shoreland zoning ordinances a r e  i n  

compliance wi th  Chapters 144.25 (Navigable Waters P ro tec t ion  Law) and 

59.971 (Zoning of Shorelands on Navigable Waters), Wisconsin S t a t u t e s .  32 

The g ran t ing  of a  l o c a l  permit does n o t ,  however, preclude t h e  poss ib l e  

d e n i a l  of  a  s t a t e  permit pursuant t o  Chapter 30 o r  t h e  p a r a l l e l  f e d e r a l  

permit.  I n  s h o r t ,  a  f e d e r a l ,  s t a t e ,  and l o c a l  permit may be  requi red  t o  

i n s t a l l  shore  pro tec t ion/eros ion  con t ro l  devices along many reaches  of t h e  

Great  Lakes shore l ine .  Owing t o  t h e  numljer of pub l i c  e n t i t i e s  with 

r egu la to ry  a u t h o r i t y  and t h e  s p e c i a l  condi t ions  assoc ia ted  wi th  j u r i s d i c t i o n ,  

e.g. above/below OHWM, l a k e  bed g ran t  a r e a ,  shoreland zoning a u t h o r i t y ,  

c o a s t a l  r i p a r i a n s  need t o  be aware of permit requirements be fo re  i n i t i a t i n g  

shore  o r  b l u f f  p ro tec t ion  p r o j e c t s  .. 

A d e t a i l e d  d iscuss ion  of t h e  e n t i r e  permit  application/notification/ 

review process  f o r  a l l  publ ic  e n t i t i e s  is beyond t h e  scope of t h i s  r e p o r t .  

Since Chapter 30 is  t h e  f o c a l  po in t  of t h e  s t a t e ' s  r egu la to ry  a c t i v i t i e s ,  an 

overview of t h e  p resen t  process i s  provided on Figure 6 ,  page 49. Appendix F 

provides a  step-by-step desc r ip t ion  of t h e  process. .  Much of t h e  fol lowing 

information i s  taken from "The Role of t h e  Wisconsin Department of Natura l  

Resources i n  t h e  P ro tec t ion  of t h e  Publ ic  I n t e r e s t  i n  Navigab1.e Waters"; a 

working paper prepared f o r  t h e  Coastal  Management Program. 

Over t h e  p a s t  s e v e r a l  yea r s  t h e  Department of Natura l  Resources, through 

t h e  Bureau of Water Regulation and Zoning, has pursued a  po l i cy  of 

d e c e n t r a l i z i n g  permit review a c t i v i t i e s .  Hence t h e  t h r e e  coas ta l  D i s t r i c t  

D i r e c t o r s  (Northwest, Lake Michigan, and Southeast)  have been given more 

r e s p o n s i b i l i t y ,  and f l e x i b i l i t y ,  i n  grant ingldenying Chapter 30 permits .  

The r o l e  of  t h e  c e n t r a l  o f f i c e  (Madison) has  been gene ra l ly  l i m i t e d  t o  t h e  

handling of c o n t r o v e r s i a l  o r  unique p r o j e c t s  along wi th  maintaining a 
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professional staff with expertise in certain subject areas. Along with 

District Directors, the role of Hearing Examiners has also substantially 

expanded over the past few years, Much of this increase can be attributed 

to the notification/hearing procedures used by the Department pursuant to 

Chapters 30.02 (General Provision for Notice and Hearing), 30.19 (Enlargement 

and Protection of Waterways), 31.06 (Hearing Requirements), and 165.07 

(Assistant Attorney General - Public Inte~venor), Wisconsin Statutes along 
with a heightening of public and agency interest in navigable waterway- 

related projects. 

In brief, the Chapter 30 process operates as follows, Upon the receipt 

of a permit application, the District Director initiates a field investiga- 

tion of the project area through an area office.. Once a complete field 

report is on-file, the District Environmental Impact Coordinator prepares 

an environmental impact assessment screening worksheet (N.R.. 150, Wisconsin 

Administrative Code). On the basis of the field report and environmental 

impact assessment, a final technical analysis of any probable impacts is 

made.. Where the proposed project is not subject to notice and hearing 

(many small and/or noncontroversial projects are exempted), the District 

Director will make a final determination. For those projects requiring 

notice and hearing, i.e. Chapter 30.12 and 30.19 applications, a 30.-day 

notification procedure is initiated,, Copies of the notice are sent to all 

directly affected state agencies, the Attorney ~eneral's Office, Army Corps 

of Engineers, county and municipal clerks, local zoning administrators, 

environmental groups, adjacent property owners, and the applicant. If no 

objections are raised, the District Water Management Investigator and 

Environmental Impact Coordinator submit final recommendations to the 

District Director.. Where reasonable objections (based upon fact) are 

received in writing, a formal hearing is set up through the central office.. 

From this point on, the Hearing Examiner and central office assume responsi- 

bility forreaching, and implementing, the final decision. 



A critical aspect of the Chapter 30 regulatory process are the 

standards used to grant/deny permits, At the present time, no administra- 

tive rules or regulations have been formally adopted by the Department for 

Chapter 30 activities, In their place, a flexible but comprehensive 

assessment procedure, largely defined in an internal Manual Codehas been 

developed. Statutory language, relevant administrative code provisions, 

court decisions, normal operating procedures/administrative practices, and 

executive orders provide the basis for this code.33 Only those criteria 

established by statute, administrative code, and the Supreme Court are 

deemed mandatory. Generally speaking, three statutory standards are 

recognized:34 effect on navigation, impact on stream capacity, and the 

public interest test. The public interest test has been broadly interpreted 

to mean any detrimental impact upon the waters in question, the rights of 

other riparians, or the public trust,. These parameters, in turm, have been 

further refined to include the biological, physical, and social aspects of 

coastal projects. Thus, the Department routinely assesses the possible 

impacts upon sport and commercial fisheries, aquatic/terr.estrial habitat, 

lake currents, adjacent properties, scientific areas and historic sites, 

and the public health/safety. In addition, the Department may consider 

the effectiveness and life of a structure along with the financial capability 

of the applicant. Compliance with other federal, county, and/or municipal 

regulations and permits is also determined. 

Analysis of Existing -- Framework 

Chapter 30 provides the State of Wisconsin with the authority to 

directly manage erosion control activities along the Great Lakes shoreline, 

and, where necessary, provide the follow-up enforcement actions. But, 

during the course of Coastal Management Program investigations, a number of 

process and su3stantive problems were identified that could impair the 

effectiveness and comprehensiveness of the regulatory framework. Briefly, 

these concerns are related to the lack of officially adopted standards, 

adequate conflict resolution procedures, controls for measures above the 

ordinary high water mark, and intergovernmental/agency coordination. These 

problems have had the net effect of (1) making it more difficult for 

coastal riparians to understand the "ground rules" and receive timely, 

systematic reviews of permit applications and (2) making it more difficult 



f o r  those  agencies  and governments with r egu la to ry  r e s p o n s i b i l i t i e s  t o  

c o l l e c t i v e l y  and c o n s i s t e n t l y  de f ine  and p ro tec t  t h e  publ ic  i n t e r e s t  a long 

navigable  waterways. Since t h e  r egu la to ry  p o l i c i e s  and a c t i o n s  of t h e  

s t a t e  a r e  c r i t i c a l  f o r  t h e  s u c c e s s f u l o p e r a t i o n o f  t h e  e n t i r e  framework and 

reduct ion  of  e ros ion  damages, t h e  above problems may need t o  be  addressed.  

Even though t h e  Department of Natura l  Resources has  developed a f l e x i b l e ,  

comprehensive i n t e r n a l  assessment procedure i n  t h e  Manual, Code, t h e  l a c k  of 

o f f i c i a l l y  adopted r u l e s  and r egu la t ions  tends t o  lead  t o  t h e  camouflaging 

of s tandards  and t h e  v a r i a b l e ,  perhaps s u b j e c t i v e ,  enforcement of s t a t e  

pol icy. .  I n  making t h i s  s tatement ,  i t  should be  pointed o u t  t h a t  each DNR 

d i s t r i c t  has  pe r spec t ives ,  and procedures,  d i f f e r i n g  from o t h e r  d i s t r i c t s  a s  

wel l  a s  t h e  c e n t r a l  o f f i ce . ,  A l l  concerned and i n t e r e s t e d  p a r t i e s ,  from t h e  

app l i can t  ( c o a s t a l  r i p a r i a n )  t o  l o c a l  government o f f i c i a l s  t o  t h e  Army Corps 

of Engineers,  could bene f i t  by knowing.--to a  reasonable degree.--what 

phys ica l ,  environmental,  economic, and s o c i a l  parameters a r e  being used t o  

grant /deny permits .  When known i n  advance, s t a t e - l e v e l  c r i t e r i a  can be 

used t o  a s s i s t  i n  t h e  design and s i t i n g  of e ros ion  con t ro l  devices. .  More- 

over ,  those  l o c a l  governments i s s u i n g  permi ts  pursuant t o  lake bed g ran t  

a u t h o r i t y  or shoreland zoning could then,  i f  they s o  des i r ed ,  a l s o  use 

s t a t e - l e v e l  c r i t e r i a  t o  grant ldeny permi ts .  According t o  t h e  Publ ic  

In tervenor ,  t h e  p resen t  s t anda rd le s s  approach runs t h e  r i s k  of v i o l a t i n g  

due process  and e q u a l p r o t e c t i o n r i g h t s  guaranteed an app l i can t  f o r  a  

Chapter 30 permit ,. 35 

I n  view of t h e  gene ra l ly  f l e x i b l e  and coopera t ive  atmosphere which 

pervades t h e  l o c a l / s t a t e / f e d e r a l  r egu la to ry  framework along navigable  waters ,  

c o n f l i c t  r e s o l u t i o n  has  not  been perceived a s  a  high p r i o r i t y  i s s u e .  But, 

because t h i s  framework remains f r augh t  with many s u b s t a n t i v e  (permit c r i t e r i a ) ,  

j u r i s d i c t i o n a l ,  and overlapping admin i s t r a t ive  problems, adequate provis ion  

f o r  c o n f l i c t  r e s o l u t i o n  appears e s s e n t i a l  t o  i t s  e f f i c i e n t  opera t ion .  For 

example, t h e  l ack  of o f f i c i a l l y  adopted s t a t e  r u l e s  and r e g u l a t i o n s  may, i n  

t h e  c a s e  of c o n f l i c t  r e s o l u t i o n ,  have an important s i d e - e f f e c t .  Namely, t h a t  

t h e  s t a t e  can be l e f t  i n  a  tenuous p o s i t i o n  with regard t o  t h e  defense of 

f i n a l  permit a c t i o n s ,  be they g r a n t s  or den ia l s .  I n  1974, out  of a  t o t a l  of 

6 3  permit  a p p l i c a t i o n s ,  only  one was denied (four  were pending f u r t h e r  

a c t i o n ) .  36 Without t h e  fo rma l i za t ion  of c o n f l i c t  r e s o l u t i o n  procedures,  i t  



would appear that coastal riparians could be ''caught in the middle" of 

interagency/government disputes over new technologies, technical questions, 

or divergent permit disposition (one agency grants, the other denies), To 

summarize, as concern over projects along navigable waterways increases in 

Wisconsin, a much greater opportunity will exist for conflicts which will 

need immediate resolution. 

Riprapping and earthen-fill projects account for more than half of 

all shore protection activities along Wisconsin's Great Lakes shoreline 

every year.. Even though these projects are typically initiated above the 

ordinary high water mark (OHWM), quite often they enter the lake bed upon 

failure or continuous bluff slumping. Since the state has limited regula- 

tory jurisdiction above the OHWM for shore protection projects37, these 

activities, in theory, are covered under the provisions of county and 

municipal shoreland zoning ordinances,. However, few local governments have 

demonstrated a willingness to regulate activities which are seen as "rights1' 

of coastal riparians. Unfortunately, the lack of adequate controls above the 

OHWM has created many environmental, aesthetic, public accessluse, and 

damage reduction problems along the shoreline, For example, unsorted debris 

and construction materials are commonly seen along the southern Lake Michigan 

shoreline. While the solid waste provisions of N.R. 151 may provide the 

state with a "handle" on this problem, a more direct state/local response 

appears desirable. 

The public trust interests of local/state/federal regulatory agencies 

are generally quite similar along navigable waterways, e.g, protect adjacent 

riparians, minimize adverse impacts, protect the public healthlsafety. Hence 

the opportunity for uncoordinated, overlapping public responses remains high. 

Through informal agreements and arrangements, the Department of Natural 

Resources and Corps of Engineers have been able to cooperatively resolve most 

jurisdictional and permit disposition problems over the years. These efforts 

led to a largely unsuccessful attempt to officially streamline permitting 

activities during the mid-1970's. The relationship between the state and 

local regulatory bodies has remained far more confusing and uncertain. 

State/local coordination, except on a comunity-by-community basis, has 

been difficult to achieve. Even though a reasonable amount of coordination 

does occur in the present framework, it appears that a more formal.ized and 



centralized system is needed to ensure consistent administration and 

protection of the public interest. With sufficient regulatory process 

coordination, most delays or problems involving interagency/government 

notification, due process, and permit disposition should be substantially 

alleviated. Both public and private sector interests can benefit by 

efforts designed to increase the efficiency of the regulatory process, 

Although not a regulatory problem per se, the beach nourishment/dredge 

spoil issue deserves some consideration within the context of the discussion. 

One of the most effective, and natural, ways of protecting the shoreline is 

through the build-up and maintenance of protective beaches. Structural 

devices such as groins, inshore and offshore breakwaters, artificial head- 

lands, and perched beaches can promote the build-up and maintenance of 

protective beaches. In addition, many of these devices enhance the flex- 

ibility of damage reduction programs by keeping the shoreline and nearshore 

zone open for recreational and beach uses, particularly swimming and surf 

fishing. Groins can also serve as fishing piers. But, to insure the presence 

of sufficient quantities of sand-sized materials in the beach system 

(including the littoral drift), beaches often need to be artificially 

nourished on a periodic basis. 

In Wisconsin, the addition of any materials to lake beds held in trust 

by the state has been generally prohibited since the early 1970's. This 

prohibition has had a significant impact upon protective beach alternatives. 

Many potential sources of sand are found along the Great Lakes shoreline, 

e.g. harbors, river mouths, sandy bluffs/plains. These sources, while 

affording economically viable options in many cases, cannot be used for 

shore protection purposes. Further, the present state-level policy regarding 

the on-land disposal of dredge spoils38 appears to be inconsistent with 

natural shoreline stabilization processes. In view of the success and 

experience of other states in artificially nourishing beaches, a reassessment 

of Wisconsin's policy on protective beach alternatives along the Great Lakes 

shoreline may be needed at this time* This reassessment should be completed 

in concert with other investigations related to dredge spoil disposal, 

harbor and port development, water quality, and shore protection issues, 



Alternative =ions and Strategies - --- 
In answering the policy question raised at the b eginning of this 

section, it is clear that some modifications to Chapter 30 may be desirable.. 

However, given the interrelationships between federal/state/local regulatory 

activities along the Great Lakes shoreline, there remains a potential that 

any "fine-tuning" or streamlining of Chapter 30 activities could generate 

many new problems.. Consequently, any modifications of Chapter 30, whether 

legislatively or administratively pursued, should be made on the basis of 

comprehensive assessments of the entire regulatory framework. Direct 

participation by the Corps of Engineers and local governments in future 

policy-level discussions will help ensure a higher degree of coordination 

and regulatory program efficiency.. The following goals or targets can he 

used to help establish priorities for Chapter 30 modifications over the 

coming years.. Wisconsin's regulatory policies and procedures along the 

Great Lakes shoreline should provide for the: 

--dissemination of permit process/substance information 
to coastal riparians in a timely, useable manner, 

--non-duplication of permitting procedures between federal/ 
stateflocal governments, 

--early and immediate notification of all concerned public 
and private sector interests, 

--consistent protection of the public interest along 
navigable waterways, over time, vis-a-vis clearly 
identified standards andlor guidelines, 

--efficient and equitable resolution of all conflicts 
between the various public and private sector 
interests. 

Before undertaking any Chapter 30 regulatory reforms, a fundamental 

policy issue is whether to encourage or discourage structural approaches to 

damage reduction along the Great Lakes shoreline.. In spite of the contro- 

versial nature of structural approaches, e..g,. cost-effectiveness, adverse 

impacts, shoreline management implications, the present state policy 

framework does little to officially discourage structural approaches. 

Rather, existing policy is oriented toward protecting the public interest 

after coastal riparians have decided to install structural devices.. The -- 
California Coastal Commission takes an entirely different approach. 

Structural approaches can only be considered after all other nonstructural 



options have been examined, and there is evidence that structures will be 

able to successfully mitigate coastal erosion., Table X contains a listing 

of criteria used by the Commission to eval.uate shore protection projects. 

Appendix G contains a complete layout of California's recently prepared 

shoreline erosion protection policy. 

The question of whether to encourage or discourage structural approaches, 

and under what circumstances, is critical for the "fine-tuning" of 

Wisconsin's Chapter 30 regulatory framework. If, for example, the state 

would choose to deviate from its present open-ended policy, any subsequent 

revisions of Chapter 30 can, and should, be made more compatible and 

consistent with this position. Pursui.t of a California.-,type approach to 

state shore protection policy would also have the added advantage of pro- 

viding a more substantive basis for permit approvals/denials. Aside from 

its obvious regulatory framework benefits, a more clearly articulated state 

erosion protection policy could aid in the deployment of state financial/ 

technical resources, ensure more consistent state and local government 

management, and assist in the preparation of new laws and programs. The 

guidelines for damage reduction programs contained in Chapter 111 of this 

report provide a possible starting point for a comprehensive state policy. 

Either through 1egi.slative or administrative rule-making processes, the 

state can modify the Chapter 30 regulatory framework.. The amount of 

legislative/publ.ic interest in Chapter 30 activities, the immediacy of 

modification needs, the perceived complexity/comprehensiveness of Chapter 30 

reform needs, and the willingness of the Department of Natural Resources to 

initiate/implement modifications can assist in determining which strategy, 

if any, is to be taken. In evaluating these factors, it should he pointed 

out that the DNR has been internally modifying Chapter 30 procedures on an 
I, as needed" basis over the past several years.. Thus, a complete appraisal 

of in.-force policies and procedures, along with the possible impacts of 

planned modifications, could provide a clearer assessment of required actions. 

For example, although in various stages of completion, the DNR has been 

putting together a handbook (to accompany the Manual --- Code) for use by district 

personnel in evaluating permits and for enforcement proceedings39. Hence 

the adminsistrative modification of Chapter 30 appears attainable since the 

Department has already demonstrated an interest in moving in this direction. 



Table X: California Coastal Commission Shoreline Protection Project Policies 

Shoreline protection projects are proposed by both private parties 
and public agencies. It is the policy of the Resources Agency that the 
following policies should be followed when evaluating project applications: 

A. Nourishment of beaches to protect against erosion shall be encouraged 
where the following conditions are met: 

1. This does not conflict with significant living marine resources; 

2. This will result in adverse effects elsewhere on the coast; 

3 .  Measures are included in the project to maintain the affected 
beaches in a nourished state. 

B, Construction of seawalls, revetments, breakwaters, or other artificial 
structures for coastal erosion control shall be discouraged unless each 
of the following criteria is met; 

1. No other non-structural alternative is practical or preferable; 

2. The condition causing the problem is site specific and not 
attributable to a general erosion trend, or the project reduces 
the need fox a number of individual projects and solves a regional 
erosion problem; 

3 .  It can be shown that a structure(s) will successfully mitigate the 
effects of shoreline erosion and will not adversely affect 
adjacent or other sections of the shoreline; 

4 0  There will be no reduction in public access, use, and enjoyment of 
the natural shoreline environment, and construction of a structure 
will preserve or provide access to related public recreational 
lands or facilities; 

5. Any project-caused impacts on fish and wildlife resources will be 
offset by adequate fish and wildlife preservation measures; 

6 .  The project is to protect existing development, public beaches or 
a coastal-dependent use. 



In considering possible state-level actions to up-date Chapter 30, 

a high priority could be given to the preparation of legally binding rules 

and regulations. If pursued legislativel.~, enabling laws and statutes 

could be simultaneously amended so as to clear-up any existing language/ 

interpretation problems, and reflect any new state policy concerns with 

regard to the use of structural devices along the Great Lakes shoreline. 

This legislative effort might, in effect, allow the comprehensive recod%-, 

fication of all related Great Lakes shoreline structural activities. 

Michigan's Great Lakes Submerged Lands Act could provide a basis for this 

revision. Administratively, state efforts might initially focus in on 

a series of informal hearings to discuss and review the DNR Manual Code 

and its related documents. 

On the question of state jurisdiction above the ordinary high water 

mark, even though the DNR is moving ahead administratively, some legis.- 

lative action might be needed to clear.-up the intent of Chapter 144 (Water, 

Ice, Sewage and Refuse), Wisconsin Statutes and shoreland zoning prov5- 

sions with regard to riprap/filling projects for shore protection pup- 

poses. To address notification and conflict resolution problems, one 

important step appears to be the formal establishment of a "shared noti.- 

fication system" for all permit issuing agencies. This system might be 

implemented through the signing of "memos of understanding" which describe 

agency responsibilities and detail operating procedures and "turn-around" 

time requirements.. Legislatively, these modifications could be under- 

taken pursuant to the hearing/permit review activities outlined in 

Chapters 30.02, 30.19, 31.06, and 165.07, Wisconsin Statutes. Since 

communities/counties with lake bed grants are generally exempt from state 

administrative rule requirements, special legislative attention may be 

required to ensure complete state/l.ocal regulatory cooperation and coor- 

dination along the Great Lakes shoreline. 

Although this section has focused on possible legislative and admin- 

istrative adjustments to Chapter 30, the state has several other "tools" 

at its disposal. Most notably, technical assistance delivery, educational 

programs and activities, and direct program enhancement, e,g. additional 

staff, resources. Of particular concern is the need to increase the 



regulatory capabilities of local governments.. State-.sponsored work- 

shops/training sessions appear to offer a viable means of up-grading 

local permitting activities while facilitating better state/local coordi,- 

nation. Similarly, educational materials prepared for coastal riparians 

and zoning administrators on such topics as structural designlsiting 

problems, the substance of federal and state permit reviews, and legal 

issues have the potential of improving the overall efficiency of the 

regulatory process. One 1974 leaflet, "Permits for Construction of Shore 

Protection Works on Lake Michigan" (a UW-Sea Grant College Progr.am 

report) provides an example of the type of product which could be genep- 

ated in a renewed informational effort.. Regulatory program improvement 

has been given a high priority by the Coastal Management Program over 

the past two years. Additional staff capacity has been built.-up at 

both the central and district office levels within the DNR. 

State-Level Financial Assistance Responses 

Erosion control will, in all probability, continue to be the focal 

point of many local government and coastal riparian responses to erosion 

along Wisconsin's Great Lakes shoreline,, Most of the several thousand 

riparians living within 75 feet of the blufflbeach edge can be expected 

to give structural approaches a high priority over. the coming decade. 

Thus, in addition to regulation, what role, if any, should state govern- 

ment play where structural devices are sought to reduce erosion damages? 

The most frequently heard demands relate to increased state.-level finan- 

cial assistance for the construction of structural devices on an individ- 

ual, if not on a statewide or reach, basis. At present, local governments 

are eligible for some federal or state aid under special circumstances, 

e.g. emergency protection of public facilities. But, all too often, the 

amount of money available is either insufficient or not targeted for 
I t  lower priority" purposes, e.g.. protection of parks, scientific areas, 

historical sites. Coastal riparians are in a much more difficult posi- 

tion. Except for business properties, virtually no direct or indirect 

(tax-related subsidies) assistance is available on a widespread basis. 

In Wisconsin, coastal riparians normally bear the full costs for install- 

ing and maintaining structural devices. Before examining some possible 

state-level options and strategies, it is necessary to take a closer 



look at the existing framework. 

Existing Framework -- ----- 
Only a handful of federal and state financial assistance programs 

have been exclusively designed for coastal hazards over the years. Except 

for some programs sponsored by the Army Corps of Engineers, Soil Conserva- 

tion Service, Wisconsin Department of Transportation, ana FJisconsin 

Coastal. Management Program, the presence of erosion hazards generally does 

little to release monies for shorelbluff protection projects per se.. In 

the case of local governments, other reasons must often be identified for 

funding, e.g.. improved public access, recreational enhancement, increased 

economic development potential. Historically, even the presence of 

emergency conditions along the Great Lakes has done little to free.-up 

additional financial assistance for erosion hazards. For example, during 

the 1972-1976 high water period, a special joint federallstate assistance 

program, Operation Foresight, was established for coastal flooding/inundation. 

Erosion damage mitigation activities were not -- covered. Recent efforts to 

seek direct and indirect financial assistance for coastal riparian~ at the 

federal level on the Great Lakes have met with no more success. In 1977, 

a bill introduced by Congressman Phillip Ruppe of Michigan to amend the 

Coastal Zone Management Act of 1972 so as to provide construction monies 

"died" due to insufficient support. Likewise, after lengthy study, the 

Flood Insurance Administration appears to have abandoned efforts to have 

Great Lakes shore erosion damages covered under the National Flood 

Insurance Act. In summary, unlike riverine flooding, erosion damages 

typically occur on a continuing basis hence public interest in extensive 

assistance has remained limited over the years.. 

Appendix E provides a comprehensive listing and summary of all 

principal federal and state financial assistance programs, By way of 

review, three Army Corps of Engineers programs serve as the "backbone" of 

shore erosion assistance activities: Section 14 projects (Emergency 

Protection of Public Facilities, Section 103 projects (Small Beach 

Erosion Control Projects), and Section 111 projects (Correction of Damages 

Attributable to Federal Navigation Structures).. Except where damages 

accrue to private lands from navigational structures, all Corps of 



Engineers programs are designed exclusively for public entities. The 

Soil Conservation Service, U. S. Department of Agriculture can offer 

some highly limited financial assistance to local district cooperators 

for reducing bluff erosion hazards under two programs: P.L. 566 Water- 

shed projects and Resource Conservation and Development projects. 

Pursuant to the state Highway Disaster Fund (Chapter 86.34, Wisconsin 

Statutes), the Department of Transportation can assist in the restora- 

tion and improvement of non-state trunk highways damaged by flood- 

related erosion. Through Section 306, Coastal Zone Management Act 

implementation activities, the Wisconsin Coastal Management Program can 

offer planning and design assistance for structural devices to public 

entities. Along portions of the Great Lakes shoreline where Section 208, 

Federal Water Pollution Control Act water quality plans have been com- 

pleted and approved, the newly enacted Wisconsin Fund may provide some 

limited monies for erosion abatement near the mouth of navigable streams. 

In passing, it should be pointed out that several other assistance 

programs for the construction of structural devices or protection of 

coastal buildings may be available on a highly restricted basis.. For 

example, where public entities are seeking to expand or improve recre- 

ational opportunities along the Great Lakes shoreline, state ORAP-200 

(Outdoor Recreation Assistance Program) or federal LAWCON (Land and Water 

Conservation Fund) funds can be sought., One additional form of federal 

assistance, ].ow-cost loans, can be made available to coastal businesses 

and riparians on a limited basis through the Small Business Administra- 

tion and Farmers Home Administration. No low-cost loan programs are 

sponsored by the state for erosion damage mitigation purposes. 

Indirect financial assistance through the offering of tax-related 

incentives or subsidies provides another state-level option for mitigating 

the economic impacts of constructing protective devices or encouraging 

structural approaches.. In Wisconsin, only business property interests 

are eligible for special property/income tax benefits. Utilities, cor- 

porations, and businesses can receive full property tax exemptions pup- 

suant to Chapters 70.11 (Property Exempted from Taxation) and 144 (Water, 

Ice, Sewage, and Refuse), Wisconsin Statutes, provided an "industrial 



waste" is being confined along the Great Lakes shoreline. Additionally, 

two accelerated depreciation write-off options (deductions) are available 

to businesses and corporations where devices are constructed for pollution 

abatement purposes (Chapter 71.04,-.05, Wisconsin Statutes). Since the 

siltation/sedimentation of nearshore Great Lakes waters has not been 

held to be "pollution" in Wisconsin, no tax relief is generally offered 

where water quality improvement is not the intended purpose.. Devices 

constructed elsewhere along the shoreline can be considered "improvements" 

and be subject to full property tax levees. Through the casualty loss 

provisions of the Internal Revenue Service Code, both business and 

nonbusiness property interests can also claim some income tax deductions 

for structural device losses and repairs attributable to storm events. 
Losses associated with gradual erosion or inundation are not eligible for 

any federal tax benefits40 (high water periods have been held to be "nor..- 

mal" events on the Great Lakes). Because federal and state income tax 

laws are not completely parallel, coastal riparians and business property 

interests need to carefully assess the applicability of all relevant 

provisions/codes. 

Alternative Options and Strategies 

In view of the limited amount of public assistance presently avail- 

able for the implementation of structural measures in Wisconsin, many 

coastal riparians and 1.ocal governments would welcome additional direct 

and/or indirect aid. Before determining what precise role the state 

might play, the broader implications of further state-level assistance 

shou1.d be kept in mind. First, statewide, coastal erosion generally 

remains a cyclic hazard which only directly affects a very small number 

of Wisconsin residents. Compared to other natural hazard events, e..g.. 

riverine floods and tornadoes, the damage losses associated with coastal 

erosion appear relatively modest. There remains, then, a policy-level 

concern of how much attention should be directed to a natural problem 

only affecting a handful of Wisconsin citizens. Second, given the high 

costs of structural devices and their limited effectiveness, should the 

state encourage, either tacitly or explicitly, structural approaches 

even on a limited scale? The costs of structurally-oriented assistance 

programs will likely outweigh the benefits in most cases. And third, in 



the absence of comprehensive state policy guidelines on damage reduction, 

including the role of nonstructural alternatives, financial aid programs 

for structural approaches could well have an adverse impact upon shore- 

line management. By facilitating the temporary, piecemeal reduction of 

damages, the task of finding cooperative, permanent solutions on a 

reach-by-reach basis will be made more difficult. To summarize, while 

there may well be a financial assistance role for the state, it can only 

be fully identified when the questions of "for whom" and "for what pur- 

pose" are answered. 

The existing financial assistance framework, largely a collection 

of unrelated laws and programs, does not provide equal amounts of direct 

and indirect aid to all affected riparians and public entities. Resi- 

dential property owners, urban residential properties in particular, are 

the groups most notably excluded at the present time. Virtually no 

direct aid is available for urban residences while rural residences and 

farms may be eligible for some limited aid, e..g. FmHA, SCS, ASCS. How- 

ever, it should be noted that while residential structural devices can 

be taxed at full market value, there are indications that most appraisers 

ignore blufflshore protection projects. Business properti.es, on the 

other. hand, can receive a number of special indirect subsidies in Wis- 

consin where devices are installed for pollution abatement purposes, e.g. 

property tax exemptions, accelerated depreciation deductions. And, the 

casualty loss provisions of the Internal Revenue Code are generally more 

sensitive to business-related damages. Even though public entities are 

generally in a more favorable position than riparians, aid for non- 

emergency shoreline protection projects is limited and competitive. In 

summary, consideration might be given to niaking residential property 

owners and local governments the focus of any state-level financial 

assistance efforts. 

Public financial assistance, whether direct or indirect, can help to 

offset the costs associated with the planning, design, construction, or 

emergency replacement/repair of structural devices, Factors which should 

be considered by the state in designing any new aid packages or modify- 

ing the existing framework include the financial needs of riparians and 



local governments, the adequacy/impacts of existing assistance programs, 

the expected state financial commitment, the extent to which the existing 

tax system can (should) be modified, and the desired amount of state 

control over erosion control projects. Some possible targets or goals 

of new state aid programs include the protection of public facilities 

and devel.opment in high bluff areas, the improved maintenance of public 

protective devices, the ensuring of local participation in federal pro- 

jects through state-sponsored matches, and the promoting of bluff erosion 

control projects in critical areas. 

One special problem, erosion of park/open space lands in urban areas, 

may deserve some close attention by the state. Along much of the southern 

Lake Michigan shoreline, developed and undeveloped parklands serve as 

erosion buffers for adjacent homes and businesses. Because direct aid for 

erosion control projeces is targeted toward the emergency protection of 

public facilities, local governments and adjacent property owners are 

often placed in the difficult position of waiting until erosion hazards 

have reached crisis proportions before aid is released. In some cases, 

the recreational value of these lands is lost by this time. Even when 

communities have been eligible for more extensive federally subsidized 

erosion control projects, match money difficulties have delayed project 

implementation. State-level assistance at an early date might serve to 

keep more erosion control options open while maintaining viable open 

space tracts along the Great Lakes shoreline. 

The Wisconsin Supreme Court has held that a public purpose must be 

present before government actions can be legitimized (Hopper vs. City of 

Madison; Wisconsin Development Authority vs. Dammon, 1938). If the state 

seeks to provide further financial assistance for the implementation of 

structural devices, the question remains, what public benefits should (can) 

be received from, or guaranteed by, local governments and riparians? 

Although the state's financial interest in structural devices has been 

highly focused, i.e. public facilities, water quality, the use of incem- 

tive-type approaches may leave the state in a better position to seek 

broader public benefits. For example, as a condition of assistance, the 

state could require that additional public access be provided, that 



mult ip le-use  c h a r a c t e r i s t i c s  be incorporated i n t o  p r o j e c t s ,  o r  t h a t  a  

h igh  p r i o r i t y  be given t o  p r o t e c t i v e  beach so lu t ions . ,  One c o a s t a l  

community, t h e  City of Sheboygan, has  a l ready demonstrated how t h e  pub l i c  

and p r i v a t e  s e c t o r s  can b e n e f i t  by incen t ive  programs. Over t h e  p a s t  

twenty y e a r s  t h e  c i t y  has  acquired publ ic  access  t o  v i r t u a l l y  i t s  e n t i r e  

s h o r e l i n e  through t h e  less-than.-fee simple technique of  q u i t  claiming (a 

land t r a n s f e r  technique i n  which proper ty  r i g h t s  a r e  assigned t o  another 

pa r ty ) ,  I n  r e t u r n ,  t h e  c i t y  has  cons t ruc ted  a  continuous s tone  r i p r a p  

revetment along i t s  e n t i r e  ~ a t e r f r o n t . ~ l  This  same p r i n c i p l e  can be incor-  

porated i n t o  s tate-sponsored a s s i s t a n c e  programs.. To summarize, so long 

a s  s t a t e - l e v e l  f i n a n c i a l  a s s i s t a n c e  e f f o r t s  a r e  t a rge ted  toward t h e  r e s o l , -  

u t i o n  of  recognized e ros ion  hazard problems and openly seek  broader pub l i c  

b e n e f i t s ,  a s t r o n g  l e g a l  b a s i s  e x i s t s  f o r  f u r t h e r  f i n a n c i a l  ac t ion .  Open- 

ended, grant-in.-aid programs appear more questionable--and perhaps l e s s  

d e s i r a b l e .  

In responding t o  t h e  f i n a n c i a l  a s s i s t a n c e  needs of c o a s t a l  r i p a r i a n s  

and l o c a l  governments, t h e  s t a t e  can take one of t h r e e  b a s i c  ac t ions .  

F i r s t ,  a  "no-action" o r  s t a t u s  quo pos i t i on  can be he ld .  Acceptance of 

t h i s  p o s i t i o n  would not  n e c e s s a r i l y  s i g n a l  a  l a c k  of s t a t e  i n t e r e s t  i n  

s t r u c t u r a l  devices o r  t h e  needs of a f f ec t ed  p a r t i e s .  Rather ,  t h a t  a l l  

s i g n i f i c a n t  problems a r e  being adequately addressed .  Hence any tampering 

o r  modif ica t ion  of t h e  framework might only se rve  t o  complicate the  t a s k  

of e f f e c t i v e  s h o r e l i n e  management and burden the  genera l  pub l i c  with 

l a r g e l y  unnecessary shore  p r o t e c t i o n  c o s t s .  Second, t h e  s t a t e  could se rve  

a s  a  f a c i l i t a t o r  of f i n a n c i a l  a i d ,  not  a  provider .  I n  t h i s  i n s t ance ,  t h e  

r o l e  and s t r a t e g y  of  t h e  s t a t e  would be t o  modify t h e  e x i s t i n g  l e g a l ,  

i n s t i t u t i o n a l ,  and resource  framework such t h a t  l o c a l  governments and 

r i p a r i a n s  could more e f f i c i e n t l y  r e so lve  t h e i r  own shore p r o t e c t i o n  needs. 

This  s t r a t e g y  has t h e  added advantage of maintaining a  c l o s e r  r e l a t i o n s h i p  

between those paying and those  b e n e f i t t i n g .  And, t h i r d ,  t h e  s t a t e  could 

a c t u a l l y  develop o r  modify f i n a n c i a l  a i d  programs. This s t r a t e g y ,  while  

gene ra l ly  being t h e  most resource  in t ens ive ,  could prove t o  be t h e  most 

respons ive  and e f f e c t i v e  i n  addressing many of t h e  problems described 

ea r l i e r .  i n  t h i s  s ec t ion .  The fol lowing paragraphs w i l l  p rovide  a n  over-  

view of  s e l e c t e d  d i r e c t  and i n d i r e c t  f i n a n c i a l  a s s i s t a n c e  opt ions  a s soc ia t ed  



with the above strategies. 

Direct assistance programs to local governments and/or coastal 

riparians could take several forms: full-funding, cost-sharing and 

low-interest loans. In view of the high costs of shore protection devices, 

often exceeding $200 per linear foot, full-funding construction programs 

may not be economically and politically acceptable (a discussion of possi- 

ble statewide and reach costs is found on page 36). No coastal state has 

enacted a full-funding program for general shore protection purposes. 

Full-funding programs may, however, be feasible for limited shore/bluff pro- 

tection and demonstration projects. For example, where resources or 

facilities of unique regional/state interest are endangered, e.g. histori- 

cal sites, scientific areas, and no federal monies are anticipated, a 

one-time, full.-funding program could prove feasible. Similarly, this 

same technique could be used where the state desires to up-grade the level 

of protection around "lower priority" public facilities, e.g. parks, 

marinas. So as to stimulate bluff protection activities along the shore- 

line and/or experiment with innovative erosion control schemes, the state 

might consider the possibility of a one-time, fulbfunding program. The 

Michigan Demonstration Erosion control Program provides an example of the 

kind of state-sponsored program potentially attainable in Wisconsin. Fund.- 

ing for one-time programs might be generated from bonds, special appropri- 

ations, or reallocations of existing financial assistance monies. 

Cost,-sharing and low-interest loan programs offer two distinct 3dvan-~ 

tages over full.-funding alternatives. First, and most importantly, the 

costs to the state can be significantly lessened hence program impact can 

be expanded. In the case of low-interest loan programs, an opportunity 

exists for the se1.f-renewal of annual operating budgets. Second, the state 

tends to serve in more of a facilitative capacity-. Hence a greater local. 

commitment to erosion control and shoreline management is necessary, 

Generally, most cost-sharing programs have been oriented toward pulilic 

entities while riparians are typically the target of low-.interest loan 

programs. The State of Maryland has developed a nearly self-sustaining, 

interest-free Shore Erosion Control Revolving Loan Fund for both riparians 

and local governments. Since 1971, the state has lent nearly $5 million 



for the construction of 185 projects.42 Appendix H contains a brief 

overview of the Maryland program. North Carolina, on the other hand, 

has developed a cost-share program to ensure local participation in federal 

projects. Eighty percent (80%) of the non-federal match requirement is 

covered by the state.. Appendix I contains North Carolina's Administrative 

Code program requirements. The cost-sharing approach has also been applied 

to emergency assistance situations. The Province of Ontario, for example, 

made extensive use of cost-share programs during the last high water period, 

principally for local municipalities,43 e.g.. Special, Emergency Assistance 

Program, Ontario Disaster Relief Assistance Program. 

To summarize, state-sponsored, cost-share and lowinterest loan pro- 

grams seem to hold an immediate possibility of resolving several problems 

in Wisconsin, e.g. match money shortages, lack of sufficient construction 

money, emergency responses to erosion, while not excessively utilizing 

state revenues. And, adequate state supervision and control of shore/ 

bluff protection activities can be insured through the attaching of any 

desired funding conditions. But, it shou1.d be pointed out that where these 

types of programs have been developed, public interest in erosion control 

has been largely prompted by concern over coastal economic activities, 

e.g. fishing, tourism/recreation, and the potentially catastrophic impacts 

of continuing erosion. 

The existing tax system could be modified to provide more financial 

relief to riparians and to increase local government participation in 

erosion control projects.. However, tax system modification to provide 

further incentives and/or subsidies to private property interests through 

income tax credits, deductions, or accelerated depreciation write-offs 

remains both controversial and questionable.. Over the past several years 

the state has developed or expanded tax benefits for such activities as 

agricultural lands preservation, solar energy stimulation, and water quality 

enhancement. It is not clear that legislative interest in further modifying 

an already complex income tax system for a very small number of ripari.ans 

would be well received or justifiable. But, so as to provide a more equit- 

able balance between that assistance offered to residential and business 

propertyinterests, several modifications could be considered. First, the 



value of shorelbluff protection projects along the Great Lakes shoreline 

could be officially exempted from local property tax assessments. Several 

states have made this property tax adjustment around the country. Appen- 

dix J contains a copy of Michigan's exemption act. Second, although a 

form of post-damage subsidy, the casualty loss provisions of state tax 

law could be amended for coastal hazards. To implement this modification, 

the state would have to develop criteria for the estimation of damage losses, 

presumably for non-catastrophic circumstances, and then determine what the 

deductible allowance would be, e.g. loo%, 50%, 25%. Except for some cata- 

strophic events, property owners presently receive no form of direct or 

indirect public aid--and erosion hazard insurance, as such, is basically 

non.-existent .. 

One final state-level action which could have significant financial 

impacts upon both residential and business properties is the clarification 

of state taxing policies on the water quality-related impacts and pup- 

poses of shore protection projects. Specifically, pursuant to Chapters 

59, 70, 71 and 144, Wisconsin Statutes, there remains a number of questions 

as to whether property tax exemptions and state income tax deductions are 

available where a "natural resource is being developed", in areas of 

locally designated conservation areas, where significant siltationlsedi- 

mentation is being prevented, and when solid waste materials adjoin the 

shoreline. 0pini.ons rendered by the Department of Revenue and/or Attorney 

General's Office would serve to clarify state policy and possibly suggest 

new reforms. 

Local participation in, and funding of, erosion control projects in 

Wisconsin could be increased through a number of statutory changes.. First, 

pursuant to Chapter 66.60 (Special Assessments and Charges), Wisconsin 

Statutes, local governments could be authorized to levy and collect 

special assessments for improvements to property attributable to publi- 

cally constructed shorelbluff protection devices. A copy of Michigan's 

act relating to public improvements for erosion control purposes is 

found in Appendix J,, To facilitate the official public ownership, construc- 

tion, and maintenance of protective devices, consideration could also be 

given to the creation of erosion control (coastal hazard) authorities or 



districts in Wisconsin. The State of Maryland uses this concept in its 

Revolving Loan Fund. Wisconsin's Inland Lakes Protection Law would appear 

to provide a prototype for the creation of such districts along the Great 

Lakes shoreline. Since both of these approaches tend to encourage broader 

non-individualistic approaches to shoreline management, they may warrant 

some close attention and analysis. Finally, to increase local participa- 

tion and interest in loan programs, special aid formulas could be developed. 

For example, the Province of Ontario developed a Shoreline Property Assist- 

ance Program several years ago which allowed local municipalities to recap.- 

ture loans over a twenty-year period, at 8% interest, through property 

taxes. 44 

In the role as a facilitator, the state could promote a number of 

other actions.. For example, to encourage more collective or joint 

responses on,shore/bluff protection projects, e.g. equipment, materials, 

maintenance, "resource pooling" could be given a higher priority pursuant 

to Chapter 66.30 (Intergovernmental Cooperation), Wisconsin Statutes. 

So as to increase the use of federal resources for erosion damage mitiga- 

tion, particularly Army Corps of Engineers Section 111 and 103 projects, 

the state couid more aggressively inform communities about their eligibi1.- 

ity for federal aid pursuant to Chapter 66.45 (Federal Rivers and Harbors 

Resources Projects), Wisconsin Statutes. And, to follow-up on this 

effort, the state could serve in the capacity of a federal/local liaison 

until all reconnaissance studies are completed. Finally, where erosion 

control is a significant coastal management concern along publically- 

owned lands, the state might seek to reprioritize and reallocate available 

financial assistance resources for the Great Lakes shoteline, e..g. LAWCON, 

ORAP-200, Wisconsin Fund. 

State-Level Technical Assistance Responses 

A significant amount of technical information and expertise is 

necessary for the proper design, siting and construction of shore and 

bhff protection devices,. Traditionally, the state's role in providing 

technical assistance to riparians and local governments has been largely 

limited to Shoreland Management Program activities and general planning/ 

design information. Some special informational and educational materials 



have also been prepared during high water periods. With the availability 

of Wisconsin Coastal Management Program technical documents and the 

increasing complexities of erosion hazard area decision.-making, the state 

may now be in a position to consider a more substantive and continuous 

role, For this policy-level plan, the question is, should the state seek 

to expand its technical assistance activities and, if so, what should be 

the form and focus of this assistance? In initially assessing this 

question, it should be noted that close relationships exist between the 

regulatory, financial., and technical assistance frameworks. Hence state 

level efforts designed to modify the regulatory and/or financial assistance 

frameworks may have significant impacts upon the accessibility, quality, 

and distribution of technical assistance in Wisconsin. 

Existing Technical Assistance Framework ----- 
Federal, state, and regional/county agencies all participate in the 

delivery of technical assistance to local governments and riparians in 

Wisconsin. This information and assistance takes a wide variety of forms, 

from on.-site inspections to generalized structural planning/design advice 

to educational materials for specific-user groups. However, the cyclic 

nature of acute erosion hazards, and the resulting cyclic needs of various 

user-groups, have had significant impacts upon technical assistance deliv- 

ery and agency commitments to it.. In spite of continuing coastal erosion 

along the Great Lakes shoreline, technical assistance activities have 

traditionally only received priority during high water periods, emergency 

protection situations, or when local governments and state agency field 

offices have been faced with unusual/controversial situations, i.e. sudden 

bluff failure endangering a highway, major problem installing a new 

protective device.. The role of the public sector in erosion control 

projects has been further diminished by the greater use of geotechnical and 

coastal engineering consultants over the past decade.. Also, it should be 

recalled that riprap/filling projects are the most frequently deployed 

forms of shore protection in Wisconsin.. These devices have been perceived 

by many riparians and public officials as requlring little design or 

engineering assistance. In shore, public agencies with technical assist- 

ance capabilities and interests have generally not seen a need to sustain 

continual activities in view of cyclic demands and the availability of 



private sector assistance 

Appendix E contains an overview of major federal and state technical 

assistance programs. In brief, two federal agencies play important roles 

in Wisconsin: the Army Corps of Engineers and the Soil Conservation Ser- 

vice. Through its erosion.-related financial assistance programs, the 

Army Corps of Engineers provides technical assistance to public bodies 

for the planning, design, and construction of structural devices. In 

addition, both general and detailed technical assistance is available 

for a wide range of purposes through a separate program: Section 55. 

Even though most Corps of Engineers programs are designed for public 

entities, the Corps has shown an interest in the shore protection needs of 

riparians, i..e. "Help Yourself" brochure, consultation on projects.. The 

Soil Conservation Service has provided engineering design information to 

public and private district cooperators for the installation of upland/ 

bluff top erosion control devices along the Great Lakes shoreline. More 

detailed planning and technical assistance information has been made avail- 

able to riparians and local governments through several county soil and 

water conservation districts,, The technical assistance and educational 

activities in the Racine, Kewaunee, and Red Clay Project (Lake Superior) 

Soil and Water Conservation Districts have been particularly unique along 

the Great Lakes shoreline. 

At the state-level, the Wisconsin Department of Natural Resources 

(DNR), University of Wisconsin - Sea Grant College Program, and Wisconsin 
Coastal Management Program (CKP) have played varied, but significant roles 

over the past several years,. Although its technical assistance capabilities 

are limited, the DNR often provides advice and information to public 

officials and riparians through the Shorelands Management Program and, on 

a more limited basis, through Chapter 30 regulatory activities,. In many 

cases, district field offices have served as referral points. Public 

information preparation and dissemination for structural approaches has 

not, however, received a high priority due, in part, to limited staff 

resources.. Erosion hazard area research and general marine public educa- 

tion are two continuing objectives of the UW-Sea Grant Program.. Although 

their airect technical assistance projects and activities for erosion 



control have been somewhat limited to date, Sea Grant has served in a 

supportive capacity for other state agencies and their advisory servi.ces 

agents function as important local contact points. State-level technical 

assistance capabilities for erosion hazard area management have been 

substantially expanded by the Wisconsin Coastal Management Program over 

the past four years. Although the Geological and Natural History Survey 

(GNHS) is now serving as the lead assistance agency for the Program, many 

other agencies have contributed to, and have benefitted by, its coastal 

erosion projects and activities, e.g. DNR, Sea Grant, W-Geology and Civil 

Engineering Departments.. A wide variety of planning, economic, and engi.- 

neering data is now available for structural approaches through the Pro.- 

gram. This data base has provided Wisconsin with an excellent opportunity 

to prepare educational materials for specific target groups. 

Several other public agencies are also frequently called upon to 

provide technical assistance for erosion control problems and projects 

in Wisconsin.. They include the University of Wisconsin-Extension System 

(UWEX), regional county planning commissions, county planning offices, 

and University of Wisconsin System departments of geology and civil engi- 

neering. Quite commonly, county planning and Extension offices serve as 

a "first-stop" for public officials and riparians on general questions 

related to erosion control. Since internal expertise is generally limited, 

on-file publications are heavily relied upon along with information on 

other sources of assistance.. Where permits for structures along navigable 

waterways are issued at the local level, additional technical expertise 

is sometimes available,, Several UW-System departments in Superior, Green 

Bay, Parkside, Milwaukee, and Madison have been instrumental in conducting 

research on bluff erosion processes and in responding to technical questions 

raised by public officials and riparians over the past decade. 

Alternative Options and Strategies 

A wide variety of actions could be taken by the state to increase or 

redirect public technical assistance activities in Wisconsin, In view of 

the high costs, lead-time requirements, and controversial nature of many 

regulatory and financial assistance alternatives, technical assistance 



options may be particularly appropriate and feasible. Moreover, because 

most technical assistance services/activities would presumably be avail- 

able on a "no-charge" or limited-fee basis, riparians and public offi- 

cials may welcome additional help, particularly for on-site work. But, 

in considering what options, if any, the state should pursue, the magni- 

tude of erosion hazard problems, the extent to which the state should pro- 

mote structural approaches, and the effectiveness/responsiveness of the 

existing framework must be kept in mind. Given the range of possible 

assistance forms, e.g. project-specific engineering, dissemination of 

existing data, workshops, and the number of possible target groups, e.g. 

zoning administrators, consultants, contractors, residential property 

owners, technical assistance options and strategies must be carefully 

selected if they are to efficiently respond to user-needs and problems. In 

summary, the state's goals and objectives in either resoLving existing 

framework problems and/or increasing public participation in structural 

protection activities need to be articulated. The need for this assess- 

ment is heightened by the possibility of conflicts with the private 

sector on the public's responsibility in providing project-specific 

(on-site) assistance to riparians. 

In addressing the questions of "for whom" and "for what purpose", an 

analysis of the existing technical assistance framework can provide some 

insights and direction. A number of problems have affected the quality, 

accessibility, and distribution of technical assistance in Wisconsin. 

First, there has generally been no sustained, state-level coordination of 

technical assistance activities and services. Consequently, public re- 

sponses have often been scattered, incomplete, and, in some cases, dup- 

licative. Complicating this problem, there appears to have been "break- 

downs of communication" between the users and suppliers of technical 

assistance. Hence assistance has not always been delivered in the most 

desirable and understandable form. Second, several of the most influential 

decision.-making groups, consultants, contractors, and zoning administra- 

tors, have been given minimal erosion control guidance in Wisconsin. In 

view of the fact that these groups directly, and daily (regardless of 

lake level condition), influence the quality and effectiveness of damage 

reduction efforts, this omission seems particularly crucial. Side-effects 

of this gap may include inadequate state and local permit reviews, excessive 



dependence upon a  smal l  number of s t r u c t u r a l  designs,  and excessive de- 

pendence upon some pub l i c  agencies  fo r  gene ra l l rou t ine  problems. F i n a l l y ,  

l a r g e l y  due t o  i n s t i t u t i o n a l  and program b i a s e s ,  a s s i s t a n c e  is not  uniform- 

l y  and c o n s i s t e n t l y  made a v a i l a b l e  t o  a l l  i n t e r e s t e d  c o a s t a l  groups. For 

example pub l i c  e n t i t i e s  a r e  o f t e n  e l i g i b l e  f o r  f e d e r a l  engineering-level  

shore p r o t e c t i o n  a s s i s t a n c e  (COE), but  b l u f f  e ros ion  c o n t r o l  a s s i s t a n c e  

through t h e  SCS is  f requent ly  more genera l ized .  Ripar ians ,  on t h e  other  

hand, t y p i c a l l y  r ece ive  genera l ized  shore  p r o t e c t i o n  a s s i s t a n c e  and more 

d e t a i l e d  b lu f f  p r o t e c t i o n  a s s i s t a n c e  (pr imar i ly  i n  r u r a l  a r e a s ) .  Pro- 

blems l i k e  these  have made i t  more d i f f i c u l t  f o r  s i n g l e  agencies  o r  pro- 

grams t o  r e so lve  a l l  user-needs. 

I f  t h e  s t a t e  chooses t o  inc rease  o r  r e d i r e c t  technical.  a s s i s t a n c e  

a c t i v i t i e s  i n  Wisconsin, a  wide range of opt ions  a r e  a v a i l a b l e .  Poss ib l e  

opt ions  inc lude  t h e  development of a  s tate-sponsored,  o n - s i t e  a s s i s t a n c e  

program; t h e  acce le ra t ed  funding of research  on s t r u c t u r a l  devices /eros ion  

processes ;  i n i t i a t i n g  of a  comprehensive t r a in ing leduca t iona l  s e r i e s  fo r  

s e l e c t e d  user-groups; and/or the  increas ing  of pub l i c  s e c t o r  technica l  

e x p e r t i s e .  I n  view of p a s t  t echn ica l  a s s i s t a n c e  problems, a  c r i t i c a l  

f e a t u r e  of any new e f f o r t  would appear t o  be  t h e  amount of d e c e n t r a l i -  

za t ion .  That i s ,  t o  what ex tent  would t echn ica l  a s s i s t a n c e  c a p a b i l i t i e s ,  

resources ,  and e x p e r t i s e  be  focused a t  t h e  l o c a l  government and s t a t e  

agency f i e l d  l e v e l s ?  The following gu ide l ines  could be  used t o  provide 

some d i r e c t i o n  for  s t a t e - l eve l  decision-making over t h e  coming months.. 

Wisconsin's t echn ica l  a s s i s t a n c e  framework should,  t o  t h e  g r e a t e s t  

p o s s i b l e  e x t e n t ,  provide f o r :  

--the development of c a p a b i l i t i e s ,  resources ,  and e x p e r t i s e ,  
a t  t h e  l o c a l  l e v e l  fox a l l  genera l  and r o u t i n e  s t r u c t u r a l  
p r o t e c t i o n  concerns, p a r t i c u l a r l y  where l o c a l  shore  pro- 
t e c t i o n  r egu la t ions  a r e  in-force,  

--the development of s t a t e - l e v e l  c a p a b i l i t i e s ,  resources ,  
and e x p e r t i s e  on t h e  more complex and t echn ica l  a spec t s  
of s t r u c t u r a l  p r o t e c t i o n  concerns not  covered or empha- 
s i z e d  by f e d e r a l  agencies  i n  Wisconsin, 

--the continuing educat ion of a l l  p a r t i e s  a f f e c t e d  by coas ta l  
e ros ion ,  and those p o t e n t i a l  user-groups making d a i l y  or 
r o u t i n e  dec is ions  on e ros ion  c o n t r o l  devices ,  and 

--the con t inua l  coordina t ion  of pub l i c  t echn ica l  a s s i s t a n c e  
a c t i v i t i e s  and programs through t h e  des ignat ion  or recog- 
n i t i o n  of lead-agencies f ami l i a r  wi th  user-supplier  pro- 
blems and needs 



Pursuant to the above guidelines, some possible stare-level assist- 

ance options under two alternative strategies will be outlined below. 

Depending upon resource availability and user-demands (needs), these op- 

tions could be interchanged and "packaged" in a variety of ways. 

Low-Level State Assistance Effort (minimal costs) 

Coordination: Primarily through the UW-Extension System and the C W  

General Assistance: Largely handled by regional and county planning 
agencies and the field offices of state agencies. Existing 
CMP data and other relevant information transferred to local 
"clearinghouses". User's manuals and some limited training 
made available to local./field technical personnel.. Erosion 
publications made available at local level. 

On-Site (Detailed) Assistance: Done on an informal, "as resources 
available" basis by the GNHS, DNR, Sea Grant, and UW System 
departments. Continual reliance upon COE and SCS for 
engineering-level assistance. 

Educational Activities: Existing CMP technical data base would be 
refined for several selected publications Some occasional 
regional workshops/training sessions for local user-groups, 
possibly sponsored by UWEX, DNR, Sea Grant, and CMP. 

Support Activities: Very limited research on structural devices1 
coastal erosion processes. COE, SCS, Sea Grant, and UW 
System departments heavily relied upon for further data 
acquisition,, Limited monitoring of coastal environments 
and the effectiveness/impacts of structural devices. 

High-Level State Assistance Effort (moderate to high costs) 

Coordination: Primarily through UW-Extension System and the CMP, 
but a more formalized and permanent coordinating body would 
be convened.. 

General Assistance: Emphasis still placed at local and field 
office levels, but state participation in activities much 
higher.. Technical personnel would receive more substantive 
and lengthy training.. More area-specific information made 
available to "clearinghouses", And, "clearinghouses'! would 
be provided with a modest budget to generate their own local 
publications. 

On-Site (Detailed) Assistance: State-level technical assistance 
I, teams" made available to solve local problems on an "as 
needed" basis. Additional coastal engineering and geo- 
technical expertise made available for on-site problem 
solving.. 

Educational Activities: A comprehensive publication series would 
be initiated for major user-groups. Annual workshops and 



training sessions for specific target audiences on a 
regional and county bask. Existing CMP technical infor- 
mation would be turned into maps, bulletins, and manuals 
for specific audiences. 

Support Activities: A modest budget made available for the further 
research and investigation of selected structural concerns, 
e.g. impacts, effectiveness, alternative techniques, benefits/ 
costs. C I P  data base expanded, where needed, to supplement 
federal data collection efforts. Some monitoring or demon- 
stration sites established along shoreline. 



Chapter V 

PREVENTTVE APPROACHES TO DAMAGE REDUCTION: 
NONSTRUCTURAL ALTERNATIVES 

Introduction 

Erosion damages and hazards can be significantly reduced along the 

Great Lakes shoreline through the application of both regulatory and non- 

regulatory preventive measures. For undeveloped portions of the shore- 

line, the benefits can be substantial. Since development can be conditioned 

upon the taking of special precautions through ordinances and codes, 

e.g. setbacks, land development standards, damage potential may be elimi- 

nated for an indefinite period of time.. Both regulatory and nonregulatory 

techniques can also serve to increase public access and recreational oppor- 

tunities, and assist in protecting environmental attributes and open space 

areas along the Great Lakes shoreline. In developed areas, the opportunities 

for the use of preventive approaches are more limited--and often dependent 

upon the success of erosion control efforts., Building relocation, either 

on the same parcel or a more distant one, is often the only viable alterna- 

ti.ve available for riparians once hazards become imminent. By recognizing 

the inevitability of shore erosion hazards and the need to make coastal 

].and use activities more sensitive to erosion hazards, damages can be 

greatly reduced along many reaches in Wisconsin 

At the national level, nonstructural approaches to damage reduction 

are receiving greater support and attention. The Office of Coastal Zone 

Management, Federal Insurance Administration, Army Corps of Engineers, 

Department of Housing and Urban Development, and Great Lakes Basin Com- 

mission have all taken actions to increase the use of preventive approaches 

in hazard areas.. For example, in a recent report45 prepared for the 

Federal Insurance Administration, the Erosion/Hazard Subcommittee of the 

Great Lakes Basin Commission recommended that a high priority should be 

given to nonstructural techniques within state erosion plans. In Wisconsin, 

two recent federal and state acquisition/relocation projects in flood.- 

prone areas, Prairie du Chien and Soldiers Grove, are now serving to demon- 

strate the viability of preventive approaches in developed areas, The 

success and impact of TJisconsin's ten-year old Shoreland Management Pro- 

gram has also served to further ilSustrate the feasibility of preventive 



approaches along the Great Lakes shoreline. In view of the general 

failure of past erosion control strategies and the "guaranteed nature" 

of nonstructural approaches, the principal question for this policy plan 

is, what role, if any, should the state play in further promoting and 

increasing the use of preventive strategies in Wisconsin? 

State government is in a unique position to influence the development 

of nonst ructura l ly-or iented  damage reduction programs in Wisconsin. The 

legal basis for implementing many preventive measures is derived from 

state laws, statutes, and administrative codes. And, for a great number 

of resource/land use related concerns, the state works closely with local 

governments in Wisconsin, e.g. floodplains, building codes, on-site waste 

disposal. By increasing the erosion hazard sensitivity of the existing 

framework, the potential exists for the timely and efficient reduction 

of erosion damages.. Where significant gaps and problems are found in 

this framework, the state could choose to promote the development of new 

statewide programs over the next few years.. But, these possible reforms 

and adjustments are largely contingent upon the recognition of damage 

reduction as a coastal management problem which needs greater foresight 

and less hindsight, Failure to use foresight will not only encourage the 

repetition of past land use siting mistakes, but will also "lock" riparians 

and local governments into generally less efficient erosion control 

strategies. 

A. Existing Nonstructural Framework 

Background 

A wide number of preventive options and strategies can assist in the 

reduction of erosion damages and hazards in Wisconsin.. They range from 

zoning with conditionaljprohibited use provisions to hazard discLosures 

through educational or regulatory activities to building relocation. In 

implementing these alternatives, state and local governments can call 

upon a number of other related techniques and powers.. They include land 

acquisition in fee or less-than-fee simple e.g~ easements, quit claiming, 

land donations, subdivision regulations, building code provisions, per- 

formance standards, and condemnation (power of eminent domain). Most of 



these possible preventive actions have already been enabled through 

various planning, zoning, resource, and municipal government 1.aws.. Table 

XI on page 80 provides a listing of statutory citations for selected 

land use and resource laws in Wisconsin. The development status of coastal 

lands (developed/undeveloped), the "value" of endangered buildings and 

lands, the amount of lead-time, the effectiveness of existing damage re.- 

duction actions, and community/public official preferences toward preven- 

tive approaches will influence which preventive actions, if any, are to be 

pursued. 

In considering further state-level actions, the characteristics of 

effective, nons t ruc tura l ly-or ien ted  damage reduction progrxns may pro- 

vide some guidance and direction.. First, the early recognition of coastal 

hazards and man's impact upon shore/bluff erosional processes is critical 

for program success.. Zoning ordinances, building codes, hazard disclosures, 

etc.. cannot provide emergency protection for riparians and local govern- 

ments.. They must be in-place during the months and years preceeding the 

cyclic changes in Great Lakes water levels and erosion rates. Second, 

even though some preventive options can be implemented on a voluntary 

basis, e,.g.. emergency building relocation, voluntary setbacks and storm 

water management controls, some form of collective, public oversight is 

often necessary and desirable. Without coordination, conflicts between 

adjacent property owners and local governments could limit the effective- 

ness of preventive programs. Finally, nonst ructura l ly-or iented  damage 

reduction programs need continual monitoring and up-dating. Major changes 

in bluff/shore stability, judicial. opinions, new development pressures, 

and shifts in public shoreline access/recreational needs could singly, or 

collectively, serve to reduce the effectiveness of preventive approaches.. 

Alternatives 

Only four preventive techniques will be discussed in-depth: zoning 

and land use regulation, acquisition, relocation, and hazard disclosure. 

One alternative of continual interest to riparians is insurance, i..e. 

compensation.. At the instigation of the Wisconsin and Michigan Coastal 

Management Programs, the Great Lakes Basin Commission undertook a major 

study of insurance as a vehicle to minimize erosion damages (Erosion 



Table XI: Local Land Use Plann~ng and Land Use Regulat~on Powers In Wiscons~n 

Citles,  
V i l l a g e s  Count ies  

Reg iona l  P l a n n i n g  
Towns Agencies  - S p e c i a l  D i s t r i c t s  

A. Broad l a n d  u s e  A. 
p l a n n ~ n g  powers 
62.23 

Broad l a n d  u s e  A. Broad p l a n n i n g  A. Broad p l a n n i n g  
p l a n n m g  powers powers powers 
59.97 62.23 (9) a 66.945 

S o i l  Conserva t ion  District 

A. P l a n  f o r  wa te r shed  
protection 

92.08 B. R e g u l a t i o n  B. R e g u l a t i o n  wnen a c t i n g  
w i t h  c i t y  powers 
60.18 (12) 1. Zoning 

61.35 
62.23 (7)  

1. Zoning 
59.97 

B. Adopt l a n d  management 
r e g u l a t i o n s  
92.09 

2. Flood p l a i n  
zon ing  
87.30 

2. Flood p l a m  
z o n m g  
87.30 

Flood C o n t r o l  Boards 
' 3. Shore land  
j, 
0 
I 

zon ing  
144.26 

3 .  Shoreland 
zon lng  
59.971 

A. P l a n  f o r  d r a i n a g e  and 
f l o o d  c o n t r o l  works 
Ch. 87 

4.  Subdivision 
o r d i n a n c e s  
236.45 

4 .  S u b d i v i s i o n  
o r d i n a n c e s  
236.45 

3 .  B u i l d i n g  codes  
62.23 (9) 
66.058 

5 .  B u i l d i n g  codes  
61.35 
62.23 (9)  

5. B u i l d i n g  codes  
59.07 (51) 4. O f f i c l a l  map 

62.23 (6) 
w i t h  a c t l n g  
w i t h  c i t y  powers 6. O f f i c i a l  map 

62.23 (6)  
6. S a n i t a r y  codes  

140.09,  59.07 (51) 

7. O f f i c i a l  map (weak) 
80.64 
236.46 

Source:  R u r a l  Land Resource  Management 
i n  Wisconsin  C o a s t a l  Zone 
C o u n t i e s .  Mue l le r  and Van Berker ,  
I n s t i t u t e  of Governmental A f f a i r s ,  
January,  1976.  



Insurance Study). The principal concl.usion of this study (concurred with 

by the Federal Flood Insurance Administration) was that insurance does 

not offer a viable mechanism46 to reduce damages pursuant to the National 

Flood Insurance Act of 1968. Hence this nonregulatory technique has not 

been included for consideration within the Erosion Plan. Insurance and 

other compensatory options are discussed more fully in "Feasibility of 

Compensation for Man-Induced Erosion: Summary Report": a working paper 

of the Wisconsin Coastal Management Program. 

Each of the four alternatives will be discussed below. Two previous 

Coastal Management Program reports, Some Nonstructud Alternatives for the 

Reduction of Shore Damages and =regulatory Techniques for Urban Growth 

Management, provide the basis for much of the following information. - 
Appendix P contains a listing of additional nonstructural references. 

Regulatory Techniques 

Zoning and Land Use Regulation 

Wisconsin's planning and zoning laws have enabled counties, cities, 

villages, and towns to take many types of "police power" actions along 

the Great Lakes shoreline. Historically, while most communities have 

recognized the unique hazards associated with coastal development, efforts 

to systematically reduce damages were slow in coming until the late 1960's. 

Reasons for this inaction included the cyclic nature of erosion hazards, 

low land use planning priorities, inadequate data base, and fear of liti- 

gation. In 1.966, the Legislature substantially changed this pattern with 

the passage of the Water Xesources Act. This Act, and the resultant 

Shorelands Management Program prepared by the Department of Natural Re- 

sources and administered by counties, required counties to adopt47 minimum 

zoning standards for all unincorporated areas lying within 1000 feet of 

the Great Lakes shoreline,. Minimum standards were established for build- 

ing setbacks (75 feet from the ordinary high water mark), lot sizes, tree 

removal, sanitary regulations, subdivision regulations, and land alteration 

activities within shoreland areas,, By December 1971 all affected coastal 

counties had adopted ordinances which complied with the Act. A number of 

county ordinances now have standards which exceed the minimum standards 



originally required to comply with the e.g. setbacks in Racine and 

Sheboygan Counties; lot sizes in Kewaunee, Door, Brown, Ashland, Bayfield, 

and Douglas Counties. 

The Water Resources Act has provided a very limited test of zoning 

for the purpose of reduci.ng erosion hazards and damages along the Great 

Lakes shoreline. Several limitations can be cited in this regard. First, 

only unincorporated areas are covered by the Act. Unincorporated areas 

account for only 20% of the state's population in coastal counties, but 

77% of the land area.. While incorporated communities have been encouraged 

to adopt similar standards and ordinances for shoreland zones, only a 

handful have done so to date. Appendix K contains some zoning, land owner- 

ship, and land use characteristics of incorporated and unincorporated areas. 

Second, the Water Resources Act does not specifically establish standards 

for relating erosion hazards to land use controls. Because erosion hazards 

vary dramatically along the shoreline, general minimum standards tend to 

create a "false sense of security" (Appendix L contains the administrative 

rules for the Shorelands Program, N..R.. 115). Third, the Act and the 

Shorelands Management Program were initially viewed as "one-time" obliga- 

tions or requirements.. Changes in development patterns, erosion rates, 

and community priorities along with variable enforcement practices are 

serving to limit the effectiveness of many ordinances. 

In spite of these limitations, Wisconsin's Shoreland Nanagement Pro- 

gram has provided state and county governments with a solid and c0mpr.e.- 

hensive framework around which to address coastal hazard problems in unin- 

corporated areas. Incorporated areas (cities and villages), on the other 

hand, have found it necessary to respond in a more piecemeal fashion over 

the years. Although their interest in preventive techniques has remained 

somewhat low due to existing development patterns, many regulatory options 

remain available to cities and villages. Taken collectively, these options 

offer an equally comprehensive and solid framework for erosion hazard area 

management.. For example, pursuant to Chapter 2.36 (Platting Lands and Re- 

cording and Vacating Plats), Wisconsin Statutes, erosion hazards can be 

officially acknowledged and identified during the subdividing of lands. 

Existing city and village zoning ordinances can also be legally modified 



to reflect greater erosion hazard sensitivity.. 

Other regulatory devices which have the potential of being modified 

to reflect greater erosion hazard sensitivity are zoning maps, building 

codes, and land management ordinances (see Table XT for a listing of 

statutory references). One of the benefits of delineating hazard areas 

on zoning-related maps is the facilitating of hazard disclosure where 

such maps are publically-posted or widely distributed.. Similarly, the 

official recognition of erosion hazards during land platting activities 

creates an opportunity for the recording of hazard conditions at the 

county level pursuant to Chapter 706..01 (Conveyances of Real Property; 

Recording; Titles), Wisconsin Statutes,, With regard to building codes, 

communities can seek to reduce damages by increasing the moveability of 

buildings through local variances to Wisconsin's newly adopted Uniform 

State Dwelling Code. Ordinances for such purposes as storm water manage- 

ment, sediment control, and vegetation removal/land disturbance can 

readily be applied to erosion hazard areas. The City of Port Washington's 

sediment and erosion control ordinance demonstrates a regulatory action 

which can yield substantial environmental benefits along the Great Lakes 

shoreline,. 

Even though few state and local government regulatory activities have 

been aimed at damage reduction and hazard preventive per se, a strong 

legal basis for action has been established in Wisconsin. Specifically, 

Chapters 59.,97 and 59.971 (counties), 62..23 (cities and villages), and 

60..74 (towns), Wisconsin Statutes, give local governments the authority 

to relate zoning restrictions to conditions which could endanger the 

"health and well-being" of the public, i.e.. natural hazard areas.. In 

state vs. Deetz (66 Wisconsin 2d 1, 1974), a case involving surface erosion 

from a bluff top development along the Wisconsin River, the Wisconsin 

Supreme Court held that "erosion control should be exercised by zoning and 

subdivision and land use regulations." At the state level, the Water 

Resources Act has given state agencies the authority to directly partid- 

pate in the management of shoreline lands which may contain both flood 

and erosion hazards. These powers were affirmed by the Wisconsin Supreme 

Court in the landmark case Just vs. Marinette County (201 NW 2d, 1972). 



In addition, the Governor's Executive Order powers have already been used 

on hazard-related issues. Executive Order 67 of 1973 directed state agen- 

cies to consider the special needs of flood and erosion hazard areas in 

land use planning, public facility siting, and real estate licensing acti- 

vities. Appendix M contains a copy of this 1973 directive. 

Although zoning and land use controls can serve as the "anchor" of 

nonstructurally-oriented damage reduction programs, to be successful, many 

of the historic concerns associated with regulatory actions, e.g.. due pro- 

cess, the "taking" issue, still need to be addressed,. Specifically, a 

carefully prepared "intent" or "purpose" section in laws, ordinances, and 

codes will help alleviate interpretation probleras.. Wisconsin's Shoreland 

and Floodplain Management Program provides a comprehensive listing of 

possible public purposes. Second, in some cases, the "factual basis" 

for taking further regulatory actions may need l:o be well-documented. 

Data on recession rates, slope failure areas, past damages, and the pos- 

sible impacts of improper development should prove particularly valuable 

for regulatory justification. Finally, given the variability of erosion 

hazard conditions and the technical aspects of zoning administration, 

special administrative procedures may have to be employed at the local. 

and state levels, e.g,. technical advisory committ:ees, adjunct planning 

bodies. The uniform and sustained enforcement of state and local coastal 

regulations can play an important role in reducing future damage potential. 

Acquisition 

Several state agencies and virtually all Iocai governmental units, 

including school districts, have been authorized by the Legislature to 

purchase lands for various public purposes, e..g,. state forests, state and 

local parks, watershed protection areas, public facilities.. Basic author- 

ity for land acquisition is contained within Ch;-lpters 60.18 (towns), 62.22 

(cities), 61.34 (villages), 59.07 (counties), 2 3.09 (DNR) , and 84.09 (DOT), 
Wisconsin Statutes. Public land transactions are subject t,o federal and 

state laws which protect the interests of the seller, oftem requiring 

basic relocation assistance, i.e. Federal Uniform Relocation and Real 



Property Acquisition Act of 1970 (P.L.. 91-646) and Wisconsin Relocation 

Law (Chapter 32..185, Wisconsin Statutes).. Adjustments are made in local 

aid formulas once private land is removed from tax rolls. Eminent domain 

(condemnation) powers have also been granted to many governmental units 

to carry forth public projects under adverse circumstances.. Land purchases, 

whether full fee simple or less-than-feesimple,are typically costly under- 

takings. Both the federal and state governments have developed a number 

of assistance programs over the past two decades. Two programs which have 

been instrumental in the acquisition of lands for coastal recreational 

purposes are LAWCON (Federal Land and Water Conservation Act) and ORAP 

1001200 (Wisconsin's Outdoor Recreation Act Program),. Several other sources 

of funding may also be available to local governments, e,g.. Community 

Development Act, Rural Development Act, Farmers Home Administration.. 

Most newly enacted programs require a 20-50% match from the applicant., 

Public acquisition for the sole purpose of reducing erosion damages 

has not been used along Wisconsin's Great Lakes shoreline. Virtually all 

public acquisition projects have either been designed to increase public 

access/recreational opportunities or to facilitate the construction of 

public facilities. Even the Milwaukee County Park Commission's system of 

coastal parks were not designed with damage reduction as the primary goal,. 

Simply stdted, the costs (and benefits) of public acquisition along the 

shoreline combined with the perceived private sector nature of damage 

reduction activities have served to keep public interest low over the 

years. Often, land values on unimproved parcels near urbanizing areas 

will range between $10,000 and $20,000 per acre, Less-than-fee simple 

acquisition, e.g. easements, quit claiming, hold some potential for re- 

ducing costs, but these techniques remain largely untested along the shore- 

line.. In view of the general lack of federal and state aid monies for 

preventive measures, other purposes must still be found to acquire lands 

in erosion hazard areas. To summarize, while coastal property owners have 

often used selling or abandoning as a way of remedying their erosion pro- 

blems, the public sector has generally not been willing, or able, to 

purchase eroding lands, 

Acquisition may provide state and local governments with a unique 



opportunity to reduce damages under special circumstances.. Namely, when 

combined with building relocation efforts or when needed to ensure a 

direct public shore/bluff management capability, e.g, along sand gener- 

ation areas, areas adjacent to navigational structures. Under these cir- 

cumstances, once erosion-prone areas are under public ownership, further 

development can be prohibited.. And, that development which is needed for 

public purposes can be designed with a maximum degree of erosion sensiti- 

vity. To totally eliminate damage potential, any remaining buildings or 

facilities can be relocated away from hazard zones or dismantled for sal- 

vage.. Public ownership of selected areas along the Great Lakes shoreline 

would also help ensure that reaches can be managed as "natural units" there- 

by increasing the effectiveness of erosion control devices and decreasing 

adverse impacts upon the environment. Such direct management capability 

could prove particularly helpful in either limiting the deployment of 

structural devices or making structural modifications when adverse impacts 

become acute. 

In view of the general failure of erosion control strategies, the 

future of public acquisition, particularly when combined with relocation, 

appears somewhat optimistic. The present amount of federal interest in 

acquisition/relocation projects in flood-prone areas suggests that pre- 

ventive approaches to hazard area management are being looked at more 

seriously. If Wisconsin's two projects in flood-prone areas, Prairie du 

Chien and Soldiers Grove, prove both economically and socially success- 

ful, some dollars could be made available for Great Lakes projects where 

erosion control has not, or will not, prove viable. In other instances, 

where state and local governments can identify their future coastal land 

needs, priorities could be given to the purchase of erosion hazard lands 

where they coincide with these needs.. Accordingly, a greater probability 

-now-exfsEsEt+a&~ede-~e&a-~&ssitSe ssi-sbnce pro-gram%wilL-gi-uLti- - - 

targeted projects along the shoreline a higher priority largely due to 

the impacts of the Federal Coastal Zone Management Act of 1972. Even in 

the absence of further aid, both state and local governments may be able 

to gain some control. of, or access to, the shoreline through other less 

costly means, e.g. puhlic/private sector tradeoffs, Following the City 

of Sheboygan example, public access to the shoreline (or other limited 



r ights- in- land) could b e  granted i n  exchange f o r  some shore p ro tec t ion ,  a  

guaranteed f u t u r e  land purchase (based upon present  market va lue) ,  o r  

housing r e loca t ion .  I n  conclusion,  whi1.e t h e  ex tens ive ,  s t a t ewide  pur- 

chase of erosion-prone lands  may not  be  f e a s i b l e  o r  acceptable ,  acqui- 

s i t i o n  o f f e r  long-term b e n e f i t s  when combined wi th  o t h e r  p u b l i c  purposes. 

Relocat ion 

Erosion hazards and damages can be  reduced through t h e  phys ica l  r e -  

l o c a t i o n  of endangered bu i ld ings  and f a c i l i t i e s .  Relocat ion can t ake  

p l ace  on t h e  same proper ty  o r  on an e n t i r e l y  d i f f e r e n t  p a r c e l  some dis-. 

tance from a hazard zone. A number of f a c t o r s  d i r e c t l y  a f f e c t  t h e  c o s t  

of t h i s  nons t ruc tu ra l  opt ion.  They inc lude  l o t  depth,  t h e  a v a i l a b i l i t y  

of new bu i ld ing  s i t e s ,  e a s e  of s i te  access ,  bu i ld ing  conf igu ra t ion  and 

s i z e ,  amount of subf loor  access ,  number of pub l i c  f a c i l i t y  disconnect ions,  

and t h e  a v a i l a b i l i t y  of experienced movers.. Because r e l o c a t i o n  i s  typi -  

c a l l y  only  considered during emergency per iods ,  t h e  amount of land l ake -  

ward of  a  bu i ld ing  is a c r i t i c a l  f a c t o r .  Between 15  t o  20 f e e t  of c l ea r -  

ance i s  normally requi red  f o r  t h e  s a f e  opera t ion  of equipment.. Moving 

c o s t s  f o r  a  small  cabin or co t tage ,  medium s i z e  ranch s t y l e  house, and 

l a r g e  mansion can be  expected t o  range between $3000-$4000, $7000-$9000, 

and $30,000-$40,000:~ respec t ive ly . .  These c o s t s  do not  i nc lude  s i t e  

p repa ra t ion  c o s t s  a t  t h e  new loca t ion . .  Moving d i s t ance  has  very l i t t l e  

impact on t o t a l  p r o j e c t  cos t s . .  Most small  and moderate-sized bu i ld ings  

can b e  r e loca ted  wi th in  one t o  t h r e e  weeks. Persons d isp laced  for  pub l i c  

p r o j e c t s  a r e  e n t i t l e d  t o  s p e c i a l  s e r v i c e s  and a s s i s t a n c e  under t h e  pro.- 

v i s i o n s  of  isc cons in's Relocat ion Law and t h e  Federal  Uniform Relocat ion 

Act of 19'70 (P.L. 91-646). 

Reloca t ion  has  been viewed a s  an a l t e r n a t i v e  b e t t e r  s u i t e d  t o  t h e  

needs of r e s i d e n t i a l  property and commercial bus iness  owners. More o f t e n  

than n o t ,  i t  has served a s  a  s o l u t i o n  of l a s t  r e s o r t  when a l l  a t tempts  

t o  s t r u c t u r a l l y  p r o t e c t  a  bu i ld ing  have f a i l e d .  Only r e l a t i v e l y  small  

number of homes and bus inesses ,  perhaps no more than 40, have been r e b -  

ca ted  over  t h e  p a s t  30 yea r s  along Wisconsin's Great Lakes shore l ine .  

Aside from t h e  d i r e c t  b e n e f i t s  which accrue  t o  r e loca ted  i n d i v i d u a l s  and 

bus inesses ,  a  number of broader  pub l i c  b e n e f i t s  a r e  a s soc ia t ed  wi th  re lo-  

ca t ion .  F i r s t ,  va luable ,  and o f t e n  i r r e p l a c e a b l e ,  housing and bus iness  



resources are not lost to shore erosion. In effect, coastal buildings 

can be "recycled" or redistributed with minimal interruptions. Second, 

additional shoreline land may be made available for public access and 

use. The public acquisition of erosion-prone land becomes more viable 

when combined with relocation. Third, irreplaceable coastal resources 

of significant regional importance such as historic sites and unique 

architectural styles can be preserved with the use of relocation.. Finally, 

post-storm or high water period public expenditures for clean-up are also 

substantially reduced when endangered buildings can be removed in advance 

of failure. 

Whether implemented on an emergency basis or well in advance of ha.- 

zards, relocation can offer state agencies and local governments a cost,- 

effective alternative for the Great Lakes shoreline. After analyzing the 

benefits and costs associated with a number of damage reduction techniques, 

the Michigan Department of Natural Resources, through the University of 

Michiga~. Ccastal Zone Laboratory, concluded that "the costs of moving a 

home are competitive with a well-constructed shoreline structure",.50 

Since relocation eliminates damage potential over a much longer period, 

its long-term benefits tend to far outweigh its short-term costs~ Also, 

it should be noted that relocation, when carefully planned and imple- 

mented, does not necessarily have an adverse impact upon the tax base,. 

Property values may even increase when relocation occurs on a different 

parcel or when shoreland land is exchanged for public lands. 

The availability of financial assistance will often serve as the 

limiting factor of publically-sponsored relocation programs. Owing to 

the high costs of shoreline lands and the costs of moving each endangered 

building, few communities or state agencies are in a position to fund 

large-scale relocation projects alone.. Since no state or federal fund- 

ing programs have been exclusively designed for erosion hazard area 

evacuation, other public purposes must serve as the focal points of 

public projects. Possible purposes include the preservation of historic 

housing, protection of low-income housing, or increased public access and 

recreational opportunities. In view of the concern over "public assistance 

to the private sector", public acquisition (ownership) appears to be an 



e s s e n t i a l  i ng red ien t  of r e l o c a t i o n  programs, Ass is tance  programs avail... 

a b l e  through such s t a t e  and f e d e r a l  agencies  a s  t h e  Department of Natura l  

Resources, Department of  Local A f f a i r s  and Development, Army Corps of 

Engineers,  Federa l  D i sas t e r  Ass is tance  Administrat ion,  and Department of 

Housing and Urban Development a l l  o f f e r  some funding p o t e n t i a l  under 

l i m i t e d  circumstances. Except i n  r u r a l  a r eas ,  no r e l o c a t i o n  a s s i s t a n c e  

monies o r  t a x  subs id i e s  a r e  d i r e c t l y  a v a i l a b l e  t o  r e s i d e n t i a l  proper ty  

owners a t  t h e  present  time. Commercial o r  bus iness  proper ty  owners may 

be a b l e  t o  o b t a i n  some a s s i s t a n c e ,  l a r g e l y  i n  t h e  form of low.- interest  

loans,  through t h e  Small Business Administrat ion or Farmers Home 

Administrat ion.  

Hazard Disc losure  

Erosion hazards can be d isc losed  t o  t h e  genera l  pub l i c ,  r i p a r i a n ~ ,  

and p rospec t ive  land purchasers  through both formal. and informal  means i n  

Wisconsin. Disc losures  o r  n o t i f i c a t i o n s  of hazard condi t ions  can occur 

during r e a l  e s t a t e  t r ansac t ions ,  land p l a t t i n g l l a n d  use s i t i n g ,  and general  

publ ic  educat ion a c t i v i t i e s , ,  When hazard d i s c l o s u r e  occurs  i n  a  t imely  

and e f f i c i e n t  manner, both e x i s t i n g  and f u t u r e  r i p a r i a n s  a long wi th  o t h e r  

i n t e r e s t e d  p a r t i e s ,  e , g ,  r e a l  e s t a t e  agents ,  bankers,  can base  management- 

l e v e l  dec i s ions  upon t h e  b e s t  a v a i l a b l e  d a t a ,  And, where necessary ,  o t h e r  

prevent ive  and remedial a c t i o n s  can be taken t o  reduce damage p o t e n t i a l  

before  emergency condi t ions  a r e  p r e s e n t .  -- 

The L e g i s l a t u r e  has given both s t a t e  and l o c a l  governments a  con- 

s i d e r a b l e  degree of l a t i t u d e  i n  tak ing  a c t i o n s  necessary f o r  t h e  d i s c l o s u r e  

of hazard condi t ions .  A t  t h e  s t a t e  l e v e l ,  pursuant  t o  Chapter 4 5 2 ,  Wiscon- 

s i n  S t a t u t e s ,  t h e  Real E s t a t e  Examining and Licensing Board has e s t ab l i shed  

gu ide l ines  and p r i n c i p l e s  of conduct f o r  r e a l  e s t a t e  brokers  on d isc losure-  

r e l a t e d  concerns, e .g.  "duty not  t o  misrepresent" ,  " s i l ence  a s  misrepre- 

s en ta t ion" ,  An in-depth summary of t hese  concerns i s  contained i n  Wiscon- 

s i n  Real E s t a t e  Law (1976 e d i t i o n ) .  I n t e r s t a t e  s a l e s  of land  a r e  covered, -- ---- 
i n  p a r t ,  through t h e  I n t e r s t a t e  Land Sales  F u l l  Disc losure  Act of 1968 

( t h i s  Act only  a p p l i e s  t o  developments of 50 or more l o t s  which a r e  being 

so ld  "unimprovedf' a s  p a r t  of a  common promotional p lan) .  At t h e  l o c a l  

l e v e l ,  subdiv is ion  p l a t t i n g ,  zoning, and land r e g i s t r a t i o n  a c t i v i t i e s  o f f e r  



alternative vehicles to disclose hazards. Licensed real estate agents 

are expected to be aware of any public site restrictions which have been 

officially recognized through planning, zoning, or platting activities. 

Finally, through their general educational responsibilities, both state 

and local governments can initiate many acti.ons to inform the public of 

erosion hazards.. Possible activities include the distribution of inform- 

ational brochures, postin8 of hazard conditions in puhlic places, and the 

sponsoring of special seminars/workshops for bankers, real estate agents, 

or the general public. To-date, few educational efforts have been aimed 

at hazard disclosure. 

Even though erosion hazard disclosure is not required in Wisconsin, 

this preventive technique can still significantly reduce damage potential 

along the entire Great Lakes shoreline. Upon initial. analysis, clisclosure 

might appear better suited for undeveloped portions of Wisconsin's Great 

Lakes shoreline, i,.e.. to "head-off" development However, it can play 

an equally important role around developed areas by ensuring that pro- 

spective business/residential property buyers are aware of any site 

limitations in advance of land transactions. Citizens unfamiliar with 

coastal environments and out-state land purchasers are particularly 

susceptible to being mislead or uninformed. Direct land sales or 

exchanges between property owners (no real estate agents) receive no 

public regulation at the present time.. Consequently, even lending insti- 

tutions and insurance companies may have a role to play in hazard 

disclosure,. To summarize, hazard disclosure offers public officials a 

direct means of reducing damages along undeveloped and developed portions 

of the Great Lakes shoreline,. When linked to regulatory mechanisms, their 

impact and effectiveness can dramatically increase.. 

In considering what role hazard disclosure should (could) play in 

damage reduction programs, a review of basic characteristics may provide 

some insights. First, a significant amount of state/local cooperation 

and coordination is needed to insure their effectiveness. If, for 

example, there is a breakdown of communication or follow-thru in the field, 

e..g,. disclosure rules ignored, hazards not officially posted, the notification 

system will not remain effective.. Second, erosion hazard awareness must be 



given a high sustained priority in coastal counties regardless of water 

level conditions.. Any temporary lulls in attentiveness or enforcement 

can dramatically increase hazards at some point in the future. Third, 

hazard warnings are most effective when notice is given before final sales 

or exchanges. Disclosures of vulnerability after-the-fact may leave 

property owners in a "no win" situation.. And fourth, hazard disclosures 

are generally low-cost, administratively standardized responses which 

can yield a high return when properly implemented.. All concerned parties 

should have an equal opportunity to receive, and benefit by, the timely 

transfer of hazard-related information., 

B. Options and Strategies 

Through Wisconsin's Shore Erosion -- Study Plan, the Coastal Management 

Program has made a detailed examination of both traditional and innovative 

tools and techniques for the prevention of erosion damages.. Much of this 

effort focused on their potential applicability and effectiveness, 

either singularly or in combination, along developed and undeveloped 

reaches of the Great Lakes shoreline Of particular concern to this 

policy plan is the conclusion that many relatively simple modifications 

or adjustments can yield substantial long-term benefits with minimal 

costs. For undeveloped portions of the shoreline, the options and 

strategies generally seem much clearer and potentially more effective 

In order to prevent the same locational mistakes from being made again, 

land use regulation and hazard disclosure can be made the "foundation" of 

preventive programs.. Incentives for the nondevelopment of erosion hazard 

areas such as accelerated income tax deductions for land donations, use- 

value (circuit breaker) taxation, and property tax exemptions hold little 

promise of cost-efficiently achieving damage prevention Further, in 

view of the limited number of benefitting riparians, even a modest 

reform of the tax system fox damage reduction may not be warranted at 

this time. 

For developed areas, the options and strategies appear best tar- 

geted toward reducing the adverse impacts of coastal land management 

practices.. And, in some cases, finding incentives or public funds to 

promote the use of building relocation and/or public acquisition. 



Sustained hazard disclosure efforts can complement both of these activities. 

In short, preventive strategies for developed areas may tend to be more 

complex and costly when regulatory options are not available. 

The success of any state-level efforts to increase the use of 

preventive techniques, particularly regulatory-oriented ones, appears to 

be largely dependent upon the accurate identification of erosion hazard 

areas. The areal distribution and magnitude of hazards helps establish 

the factual basis for taking preventive actions.. If, for example, land 

management regulations are to be the focus of state and/or local pre- 

ventive efforts, the area where these regulations are to be in-force 

will need to be located or identified.. In short, erosion hazard areas need 

to be mapped in such a way that ordinances, regulations, or damage reduction 

programs can be efficiently and consistently administered~ There remains, 

however, a close relationship between the technical aspects of hazard area 

delineation and the intended management action~..5~ In general, the more 

restrictive or geographically extensive the intended management actions, 

e,,g,, mandatory controls, deep setbacks, two-tier districts, the more 

technically accurate and comprehensive delineation procedures may have 

to be,. Finally, although principally designed for regulatory-oriented 

preventive programs, erosion hazard area delineation may also assist in 

the prioritizing of acquisition monies, inventorying of endangered 

buildings, and facilitating of hazard disclosure. 

Applying special district regulations to the Great Lakes shoreline 

is not a new concept.. Several coastal communities have already created 

special zoning, use-districts, e.g. Lake Shore or Lake Estate districts 

in Hequon, Whitefish Bay, and Shorewood; Public and Semi-public districts 

in Washburn, Park Land district in cudahy,.53 However, the delineation of 

erosion hazards presents a more difficult technical challenge. In order 

to generate accurate maps of, or setback lines for, erosion hazard areas, 

bluff failure and shoreline recession processes may need to be carefully 

analyzed and represented through formulas. Depending upon the intended 

management actions and type of available technical data, a wide range of 

parameters can be investigated. They include historic/recent recession 

rates, bluff height/slope, stable slope angles, the effects of adjacent 



protective structures, groundwater conditions, and vegetative cover. 

Perhaps the most important, and subjective, element remains that of risk 

assessment. That is, how far into the future should erosion hazards 

(processes) be projected: 25, 50, or 100 years? For most quantitative 

approaches, the risk assessment period has a direct impact upon the 

landward extent of hazard areas, i..e.. recession rate (measured in feet 

per year) multiplied by the risk  period^ Finally, as a dynamic natural 

process, erosion poses one unique problem for mapping.. Public officials 

must decide whether to pursue a "one-time" delineation or pursue options 

which may require continuous shoreline monitoring.. 

A great number of schemes have been developed to delineate erosion 

hazard areas. For the purposes of this policy plan, only three options 

will be briefly overviewed: site specific, area approach, and 

setback approach.. "Erosion Hazard Area: An Alternative for Shore 

Management", a recently prepared Geological and Natural History Survey 

and Sea Grant Program working paper, provides a more complete discussion 

of delineation options and uses. In addition, it should be pointed out 

that the erosion-related investigations, reports, and maps of the Wis- 

consin Coastal. Management Program provide a comprehensive data base for 

the implementation of many options. 

Site Specific 

Rather than placing boundaries around hazard areas through the 

application of formulas or through interpretations of existing data, this 

approach calls for the on-site analysis of coastal environments to physC- 

cally identify hazard area characteristics, boundaries and, where desired, 

building setback distances,. On-site investigations can be conducted 

as a prerequisite of land development by the developer, or in some in- 

stances by government. When conducted as a prerequisite of development, 

this approach is particularly suited to performance standard-oriented 

ordinances.. The California Coastal Commission has adopted performance 

standard-type guidelines for bluff top development. 

The site specific approach allows regulatory actions to be "tailor- 

fit" to real world conditions hence it remains technically and legally 



very defensible.. But, apublically-sponsored shoreline analysis program 

does not appear very probable in view of the high costs and amount of 

coastal land with relatively low development pressures. Even when 

undertaken by the landowner or developer, a governmental technical 

review and/or certification function appears essential,. In short, despite 

its accuracy and defensibility, the administrative costs and requirements 

of this approach may limit its applicability in Wisconsin. 

Area Approach 

This approach calls fox the use of generalized formulas which contain 

a limited number of quantifiable erosion parameters, e..g~ recession rates, 

bluff heights, projected stable slope angle, risk assessment factor (in 

years), to identify a stable bluff zone (immediate hazard area) and/or 

the landward boundary of a future hazard zone. Figure 7 below provides 

a sketch of how this approach can be applied to a high bluff setting,. 

Figure 7: Erosion Hazard Delineation: Area Approach 

,Future Hazard Zone -Immediate Hazard Zone 

Depth of Hazard Zone= 

(RxY) + (Hx  unction/]) 

Legend 
\ 

R= Recession Rate in Ft /Yr 
Y= Risk Factor (in years) 
H= Bluff Height (in feet) 
/?= Stable Slope Angle 

Area delineation approaches can be made more accurate by relating for- 

mulas to several hazard classes, e.g high blufflunstable slope, low 

blufflstable slope. Setbacks and other land management controls could be 

related to the depth and configuration of the immediate and future hazard 



zones. The S t a t e  of I l l i n o i s  and Province of Ontario have used modified 

a rea  d e l i n e a t i o n  procedures t o  i d e n t i f y  100-year r i s k  zones. 

The a rea  de l inea t ion  approach provides a  compromise between s i t e -  

s p e c i f i c  and simple, r eces s ion  r a t e  formula approaches. So long a s  suf -  

f i c i e n t  da t a  is a v a i l a b l e ,  a  r e l a t i v e l y  high degree of accuracy can be  

achieved with a  minimum of c o s t  and admin i s t r a t ive  problems,. For s t a t e -  

wide a p p l i c a t i o n s ,  each formula parameter andfor hazard c l a s s  must be  

c a r e f u l l y  se l ec t ed ,  p a r t i c u l a r l y  t h e  r i s k  f a c t o r s , .  To follow-up on 

hazard a r e a  condi t ions  o r  changes, t h i s  approach may r e q u i r e  a  pub l i c  

s e c t o r  comi tment  t o  sho re l ine  monitoring and assessment .  

Setback Approach 

To avoid t h e  t echn ica l  and admin i s t r a t ive  problems c r e a t e d  by "moving" 

boundaries ,  t h i s  approach focuses on the  i d e n t i f y i n g  of s a f e  bu i ld ing  

s e t b a c k s .  Formulas, s i m i l a r  t o  those  used under a r e a  d e l i n e a t i o n  op t ions ,  

could be used t o  e s t a b l i s h  a  s t a b l e  b luf f  zone (immediate hazard a r e a ) , .  

But, no at tempt would be made t o  i d e n t i f y  t h e  complete depth of a  hazard 

a rea .  In s t ead ,  an a d d i t i o n a l  d i s t ance ,  measured from e i t h e r  t h e  present  

b lu f f  edge o r  s t a b l e  angle  p r o f i l e ,  would be determined from an a n a l y s i s  

of r ecess ion  r a t e s  and hazard condi t ions . .  F igure  8 on page 96 provides 

a  ske tch  of t hese  two opt ions .  The S t a t e  of Michigan used a  modified 

ve r s ion  of t h i s  approach i n  i t s  Shoreland P ro tec t ions  and Management Act 

of 1970. Areas with an average annual r ecess ion  r a t e  of one f o o t  per  

year o r  g r e a t e r  were requi red  t o  have a  se tback  equal  t o  t h e  r a t e  of 

e ros ion ,  t imes a  30-.year r i s k  f a c t o r  (measured from t h e  e x i s t i n g  b l u f f  

edge).  Appendix 0 con ta ins  an amended d r a f t  of t h e  Michigan Department 

of Natura l  Resources' admin i s t r a t ive  r u l e s  fo r  t h i s  Act.. 

By o f f e r i n g  a  more l i m i t e d  response t o  pub l i c  d e l i n e a t i o n  needs, 

t h i s  approach gene ra l ly  appears  more admin i s t r a t ive ly  f l e x i b l e  and prac-  

t i c a l  than  o the r  opt ions .  I n  only focusing on bu i ld ing  se tbacks ,  t h i s  

op t ion  a l s o  appears more t r a n s f e r a b l e  t o  t h e  e x i s t i n g  r egu la to ry  frame- 

work,. But, f o r  those  pub l i c  o f f i c i a l s  d e s i r i n g  a  f i rm b a s i s  f o r  tak ing  

r egu la to ry  a c t i o n s ,  i . .e . .  c l e a r - c u t ,  permanent boundaries or. l i n e s ,  



Figure 8 :  Erosion Hazard Delineation: Setback Approach 

.fa- 

Setback= RxY or some other Setback: Based on an established 
established minimum setback minimum standard, or the site 
(as measured from the immediate hazard c1ass.e g high bluff/ 
hazard zone) unstable angle 

Immediate 

Hazard Zone 

this approach may not prove satisfactory,. If variable setback distance 

formulas were developed, their concerns may even heighten.. Finally, 

by not officially establishing a land management zone beyond the setback 

line, both local and state governments cou1.d find it more difficult to 

adopt, and enforce, more extensive bluff top land management regulations. 

- Setback 

Given the range of delineation options, what actions or modifications, 

if any, should the state seek to implement? An analysis of the setback 

provisions within Wisconsin's Shoreland Management Program may provide 

some guidance. Presently, a 75-foot setback from the ordinary high water 

mark (OHWM) is required in unincorporated areas.. Along many reaches of 

the Great Lakes shoreline, this setback distance has not proved adequate.. 

Long-term erosion rates in excess of five feet per year are common along 

highly erodible environments, and short-term rates can even be higher. 

For example, near Port Washington, one bluff retreated 25 feet in 1978. 54 

Several administrative problems have served to further limit program 

effectiveness. First, the 75-foot setback is measured from the OHWM; not 



t h e  p resen t  ( ex i s t ing )  b l u f f  edge. Along high b l u f f l i n e s ,  t h e  s lope  

angle  can account fo r  20 t o  30 f e e t  of t h e  ho r i zon ta l ly  measured d i s t a n c e  

( see  F igure  9 below). Second, no c r i t e r i a  have been recognized i n  t h e  

s t a t u t e s  t o  r e l a t e  e ros ion  hazards t o  poss ib l e  setback d i s t a n c e s ,  i e .  

Figure 9 :  Setback Measurement from the O H W M  Along Coastal Bluffs 

I- - 75-Foot Setback 
from o H w M  -I 

- 75-Foot Setback, 
from Bluff Edge 

Ordinary High Water Mark (OHWM) 

Michigan m u l t i p l i e s  t h e  annual recess ion  r a t e  by 30 i n  h igh  r i s k s  a r e a s  

Counties a r e  l e f t  f r e e  t o  develop t h e i r  own s tandards  for  a c t i o n s  taken 

beyond the  75-foot zone i n  Wisconsin. F i n a l l y ,  t h e  Program does not  

o f f e r  s t r o n g  guidance for  land management a c t i o n s  taken beyond t h e  setback 

zone Even though t h e  e n t i r e  1000-foot shoreland management zone i s  

r egu la t ed ,  no s p e c i f i c  a c t i o n s  or a c t i v i t i e s  a r e  mandated or  recommended 

beyond t h e  se tback  l i n e .  

Regulatory S t r a t e g i e s  f o r  Undeveloped Areas 

For t h e  approximately 150 mi les  of e rod ib le ,  undeveloped shore l ine  

i n  Wisconsin, t h e  implementation of e ros ion  hazard zoning can lead  t o  t h e  

e f f i c i e n t  and e f f e c t i v e  prevent ion  of damages. Provis ions  contained 

within ordinances fo r  de l inea ted  hazard a r e a s  could inc lude  s i t i n g  



requirements, e..g.. minimum lot sizes and building setbacks; building 

requirements, e.g. assurances of proper construction, relocatability; land 

management requirements, e. g. land disturbance standards, ground/surface 

water controls; and hazard disclosure requirements, e..g.. zoning maps, 

public notification. These provisions could all be combined within 

model ordinances for the precluding/conditioning of coastal development.. 

Or, they could be promoted as possible independent actions of the state 

and local governments.. Therefore, in lands that are yet undeveloped, 

what specific actions, if any, should the state pursue to implement 

hazard zoning, and at what level of government should they be aimed? The 

options include: (a) direct state regulation as in Chapters 30 and 31, 

Wisconsin Statutes, (b) state minimum standards and guidelines with local 

administration, perhaps in conjunction with the state Shoreland and 

Floodplain Management Program, and (c) local government hazard area 

management encouraged, but not required by the state (possibly with some 

state funding to local governments or state-provided technical assistance). 

Failure to pursue one of these strategies suggests that the existing 

framework, i.e. status quo, provides an acceptable public response to 

erosion in undeveloped areas. 

The direct state regulation of erosion hazard areas would require 

new legislative authority.. Wisconsin's present political climate combined 

with the questionable viability of direct state-level zoning for a rela- 

tively modest statewide problem argues against this approach at the 

present time. On the other hand, since the status quo has not led to 

extensive erosion hazard zoning along the Great Lakes shoreline 

damage potential has not been significantly reduced along many largely 

undeveloped reaches in both incorporated and unincorporated areas. While 

the failure to act can often be related to the lack of sufficient tech- 

nical data and expertise, it nonetheless has demonstrated a willingness 

to wait until emergency periods for further public responses, thereby 

implicitly encouraging erosion control strategies.. To summarize, if 

the state chooses to promote erosion hazard zoning, the two remaining 

strategies could provide the basis for action,, 



The f i r s t  s t r a t e g y ,  s t a t e  minimum s tandards  and gu ide l ines  with l o c a l  

admin i s t r a t ion ,  l a r g e l y  bu i lds  on the e x i s t i n g  s t a t e  Shoreland and Flood- 

p l a i n  Management Program.. Most s i g n i f i c a n t l y ,  t h i s  s t r a t e g y  d e a l s  w i th  

e ros ion  hazard a r e a  management n o t  a s  a  s i n g l e  i s o l a t e d  i s s u e ,  bu t  i n  t h e  

context  of a  comprehensive pub l i c  response t o  shore l ine  management needs 

and problems. This approach has t h e  advantage of  allowing f o r  the  u t i l i -  

za t ion  of e x i s t i n g  program s t a f f  and experience a s  opposed t o  s tar t ing.- .up 

a n  e n t i r e l y  new program from t h e  "ground-level".. Comprehensive l e g a l  

review55 by t h e  Coastal  Management Program and subsequent a n a l y s i s  by 

t h e  Department of Natural  Resources i n d i c a t e s  t h a t  t h e r e  i s  adequate 

s t a t u t o r y  author . i ty  i n  t h e  Shorelnad Management Program (N..R.. 1151, bu t  

probably not  i n  t h e  Floodplain Program (N.R. 115) t o  seek immediate imp1e.- 

mentation of hazard a r e a  zoning. Thus, i t  appears t h a t  t h e  admin i s t r a t ive  

r u l e s  f o r  t h e  Shoreland Program could be modified t o  provide t h a t  "in 

de l inea ted  hazard a r e a s ,  t h e  l o c a l  zoning ordinance  shall.^.". While 

such a modif ica t ion  wou1.d only  apply t o  uninc:orporated a r e a s ,  municipal- 

i t i e s  could be encouraged t o  adopt appi.opriate compatible r egu la t ions .  

This s i n g l e  admin i s t r a t ive  change has t h e  p o t e n t i a l  f o r  s i g n i f i c a n t l y  

reducing damages along an extens ive  po r t ion  of Wisconsints undeveloped, 

e r o d i b l e  sho re l ine .  S t a t e  minimum s tandards  and s t a t e -p repa red  model 

ordinances combined with increased t echn ica l  a s s i s t a n c e  would a s su re  

some degree of uniformity and consis tency along the   shoreline^ Legisla- 

t i v e l y ,  e ros ion  hazard zoning could a l s o  be implemented through d i r e c t  

amendment of shore land/ f loodpla in  management and land subdiv is ion  

(Chapter 236) s t a t u t e s .  

The second s t r a t e g y ,  e ros ion  hazard a rea  management encouraged bu t  

n o t  requi red ,  i d e n t i f i e s  damage reduct ion/prevent ion  a s  p r imar i ly  a  l o c a l  

concern.. Hence t h e  s t a t e  r o l e  would l a r g e l y  be t o  a s s i s t  l o c a l  govern- 

ments i n  tak ing  var ious  preventive ac t ions .  Poss ib l e  s t a t e - l e v e l  

a c t i v i t i e s  inc lude  t h e  d i s t r i b u t i o n  of Coastal  Management Program t echn ica l  

da t a ,  p repa ra t ion  of appropr i a t e  model ordinances,  and providing of 

genera l  admin i s t r a t ion  a s s i s t a n c e .  D i rec t  s t a t e  a s s i s t a n c e  f o r  t h e  

d e l i n e a t i o n  of e ros ion  hazard a r e a s  could prove p a r t i c u l a r l y  c r i t i c a l  

f o r  l o c a l l y  i n i t i a t e d  and administered e f f o r t s .  To ensure a  

sus t a ined  l e v e l  of a s s i s t a n c e  over t ime, a  t echn ica l  a s s i s t a n c e  capaci ty  

might be b u i l t  i n t o  the  Coastal  Management Program, Univers i ty  



of Wisconsin-Extension System, and/or Wisconsin Department of Natura l  

Resources. A l t e rna t ive ly ,  s t a t e  funding might b e  l e g i s l a t i v e l y  sought 

fo r  l o c a l  governments s o  t h a t  they could l a r g e l y  undertake a l l  necessary 

background and implementation a c t i v i t i e s .  Given t h e  number of hazard 

a f f e c t e d  communities and t h e  t echn ica l  complexi t ies  of e ros ion  hazard 

a rea  management, a  state-funded a s s i s t a n c e  program might prove c o s t l y  

and l e a d  t o  a  s i g n i f i c a n t  amount of dup l i ca t ion .  

Regulatory S t r a t e g i e s  f o r  Developed Areas 

Along developed por t ions  of Wisconsin's e r o d i b l e  Great Lakes shore- 

l i n e ,  t h e  implementation of new regula tory  measures would have minimal, 

immediate impacts upon damage reduct ion .  One of t h e  exceptions t o  t h i s  

being i n  cases  when r epa r i ans  need t o  seek new building/zoning permi ts  due 

t o  n a t u r a l  o r  personal  d i s a s t e r s ,  e.g. f i r e s ,  tornadoes. O r ,  i n  s i t u a t i o n s  

when changes i n  land u s e  bu i ld ing  s t y l e  a r e  d e s i r e d ,  e.g. bu i ld ing  expan- 

s i o n s ,  s i n g l e  family t o  multi-family. And, even i n  developed a r e a s ,  

s i g n i f i c a n t  amounts of developable land o f t e n  remain between adjacent  

proper ty  owners p a r t i c u l a r l y  i n  suburban c o a s t a l  environs.  I n  these  

in s t ances ,  a  complete "package" of e ros ion  hazard zoning t o o l s  and pro- 

v i s i o n s  could have s i g n i f i c a n t ,  1.ocalized impacts upon damage reduct ion .  

The opt ions  and s t r a t e g i e s  noted i n  t h e  previous d i scuss ion  can, t h e r e f o r e ,  

be d i r e c t l y  appl ied  t o  developed areas . .  But, regula tory  s t r a t e g i e s  

o r i en ted  toward t h e  con t ro l  of land management a c t i v i t i e s  and p r a c t i c e s  

may prove more d e s i r a b l e  and app l i cab le .  The need f o r  e f f e c t i v e  land 

management p r a c t i c e  con t ro l  along t h e  s h o r e l i n e  i s  heightened by t h e  

p o t e n t i a l  impact of development upon c o a s t a l  b l u f f s .  Although pre-  

development c o n t r o l  is p r e f e r a b l e ,  post-development a c t i o n  can o f t e n  

i n c r e a s e  upper b l u f f  s t a b i l i t y  thereby delaying bu i ld ing  endangerment. 

Some recommended p r a c t i c e s  inc lude  a d d i t i o n a l  vege ta t ion  p l a n t s i n g ,  mini- 

mal land d is turbance ,  subsurface  dewatering, and su r face  water  d ive r s ions .  

I n  i d e n t i f i e d  eros ion  hazard a r e a s ,  t h e  s t a t e  could advocate,  and 

f a c i l i t a t e ,  t h e  use  of land management p r a c t i c e s  which reduce damage 

p o t e n t i a l  through a number of r egu la to ry  op t ions .  The b a s i c  s t r a t e g i e s  

i d e n t i f i e d  fo r  undeveloped a r e a s  could provide  t h e  b a s i s  f o r  f u r t h e r  



action.. But, the two that seem to hold the most promise are Shoreland 

Management Program modification and state encouragement through 

technical assistance activities. Educational materials and suggested land 

management practice guidelineslstandards might prove particularly important 

for a state-level technical assistance role.. Model ordinance provisions 

which emphasize upper bluff control/stability might also be prepared for 

developed (incorporated) areas. The City of Highland Park, Illinois's 

performance standard-oriented "Bluff and Ravine Steep Slope Ordinance" 

might serve as a prototype for ordinance development in Wisconsin,. 

Appendix N contains selected provisions of this recently adopted ordinance,. 

Finally, by improving the administration of existing shoreland regulations, 

communities can realize a substantial reduction in damage potential without 

new legislation,. One county which has been successful in accomplishing 

this task is Racine. Before issuing permits, on-site investigations are 

undertaken for all new construction by the Soil Conservation Service 

under a special "cooperator" arrangement with the County Planning and 

Zoning office. 

Nonregulatory Strategies 

State and local government regulatory responses to coastal erosion 

will, in some cases, need to be supplemented with nonregulatory options. 

Such options as acquisition, relocation, and hazard disclosure can be 

particularly helpful in developed areas.. However, it appears unlikely 

that these options could serve as the "anchor" of damage reduction 

programs in Wisconsin due to high costs, lead-time requirements, site 

specific effectiveness, et cetera. In general, if these approaches are 

linked to broader statewide hazard area management concerns, e..g.. flood- 

plain development, steep slope areas, their potential as individual 

management strategies would appear to substantially increase. Nonetheless, 

the state can take a number of actions to increase their use in delineated 

hazard areas at this time, 

Acquisition 

Public acquisition, whether in full or less-than-fee simple, in 

erosion hazard areas for the sole purpose of damage reduction appears 

unlikely.. But, in situations where other public benefits can be identified, 



e.g.. recreation, public access, environmental corridor protection, acqui- 

sition may offer a viable nonregulatory option.. Two situations which 

appear to offer a more direct application potential for damage reduction 

are in cases when acquisition can be combined with building relocation 

and when direct shorelbluff management is needed to reduce damages, e.g. 

for protecting public landslfacilities, to limit the deployment of struc- 

tural devices along sand generation areas.. Acquisition/relocation will 

be discussed in the next subsection. 

If the state chooses to promote the use of acquisition in Wisconsin, 

several short-term (immediate) adjustments can be made and some long-term 

funding strategies could be developed. In general, short-term adjustments 

are aimed at improving the acquisiti.on capabilities of local governments,. 

Since a number of federal and state recreation-oriented acquisition pro- 

grams are already in-place, eg.. LAWCON, OMP-200, the state could seek 

to increase the priority of land purchases along erosion-prone reaches.. 

Similarly, to help alleviate local government cost-share problems, existing 

formulas might be modified for state-controlled acquisition programsf 

monies. Through state-sponsored educational/ informational activities, 

e,.g. brochures, workshops, flyers, the use of more innovative land 

acquisition options in Wisconsin might also be increased, e.g. land 

exchanges (surplus public land for coastal land); public/private sector 

"tradeoffs" (similar to City of Sheboygan approach): land banking for 

future capital projects; less-than-fee simple techniques: and land 

donations/dedications (pursuant to Chapter 236, Wisconsin Statutes). 

Finally, some consideration might be given to modifying existing tax 

laws for acquisition projects in hazardous area, e..g,, special assessments, 

special tax incentives. 

In view of the potential costs of acquisition programs and the amount 

of coastal land already in public ownership (approximately 25%), direct 

incentive options which channel more dollars into coastal acquisition 

need to be carefully considered Nonetheless, as a longer term strategy, 

the state might seek to develop a "one-time" acquisition program--if other 

statewide acquisition needs could also be identified. The State of 

Michigan has recently initiated a study to investigate possible coastal 

land acquisition priorities and needs. The State of California, through 



its Coastal Conservancy (a "sister" agency of the Coastal Commission), 

has gone one-step further. With an initial $10 million bond appropriation 

in 1976, the Conservancy has recently begun to restore coastal marshes1 

wetlands, enhance subdivisions, and "package" viable, undeveloped tracts 

for agricultural development. Closer to Flisconsin, over the past 10 years 

the State of Illinois purchased 1400 acres of coastal land (1200 parcels) 

with LAWCON and special bond monies to develop the Illinois Beach State 

Park. If Wisconsin wished to move in these directions, the principal 

funding options include direct state purchase and statellocal cost-sharing. 

However, in view of increasing LAWCON support, any future state efforts 

to develop acquisition programs should be closely coordinated with federal 

activities. As an alternative strategy, the state could consider further 

advocacy efforts aimed at releasing more federal money for acquistion, 

e.g. Coastal Zone Management Act acquisition monies,. 

Relocation 

In developed areas, the relocation of 'buildings from erosion hazard 

areas can offer a direct means of reducing damages, particularly when 

implemented before -- hazards become imminent. One of the principal problems 
limiting its application at the public sector level has been cost. Since 

acquisition is generally necessary to insure a longer term public benefit, 

e..g, access, recreation, environmental corridor protection, relocation 

has been made less attractive--unless coastal buildings happen to be 

contained within future park/waterfront development project areas,. Only 

a small number of riparians, perhaps no more than 40, have used relocation 

as a damage reduction option over the past 30 years. If no changes are 

made within the current framework, i.e, the status quo maintained, reloca- 

tion will only be oc:casionally used in spite of its long-term damage 

reduction potential. 

Two broad strategies could be pursued by the state to increase the 

use of relocation in Wisconsin: immediate fra.mework adjustments and long- 

term funding programs.. In general, most framework adjustments are aimed at 

increasing the non-public application of relocation. First, through 

educational/informational activities sponsored by the state, public 

officials and riparians could be informed of relocation benefits, require- 

ments, and costs (this could be undertaken in parallel with acquistion 

educational/informational activities), Second, since no public tax 



i ncen t ives  o r  subs id i e s  a r e  provided t o  non-.business proper ty  owners, some 

cons jdera t ion  could be given t o  allowing r e s i d e n t a l  proper ty  owners t o  

deduct r e l o c a t i o n  c o s t s  aga ins t  t h e i r  s t a t e  income tax .  Deductions might 

only  be allowed i n  de l inea ted  hazard a reas  f o r  emergency and non.-emergency 

r e loca t ion .  Third, t o  improve t h e  f e a s i b i l i t y  of r e l o c a t i o n ,  and t o  

p a r t i a l l y  reduce i t s  c o s t s ,  a c t i o n s  could be taken t o  inc rease  t h e  

r e l o c a t a b i l i t y  (moveability) of coas t a l  bui ld ings  through zoning ordinances 

and bu i ld ing  codes. One poss ib l e  s ta tewide  app l i ca t ion  of t h i s  concept 

could be i n i t i a t e d  under t h e  "unique s o i l  and geologic condit ions" provi.-  

s i o n  of t h e  S t a t e ' s  Uniform Dwelling Code. F ina l ly ,  i t  should be noted 

t h a t  t h e  f e a s i b i l i t y  of r e l o c a t i o n  may inc rease  when innovat ive  a c q u i s i t i o n  

techniques a r e  used a t  t h e  l o c a l  l e v e l ,  e . g .  land exchanges with l e a s e  

backs, p u b l i c l p r i v a t e  s e c t o r  " tradeoff  s", land banking. 

Relocat ion c o s t s  w i l l  cont inue t o  be a  major obs t ac l e  l i m i t i n g  imple- 

mentation--even i f  many of the  above adjustments a r e  made. Therefore, should 

t h e  s t a t e  provide f i n a n c i a l  a s s i s t a n c e  t o  l o c a l  governments f o r  a c q u i s i t i o n  

and/or r e l o c a t i o n  of development i n  e ros ion  hazard areas  where such a c t i o n  i s  

c o n s i s t e n t  with a  publ ic  purpose? I f  such f i n a n c i a l  i n c e n t i v e s  a r e  

d e s i r a b l e ,  any number of funding "packages" could be developed: f u l l  s t a t e  

funding, s t a t e l l o c a l  cost-sharing,  e t c . .  A t  t h i s  time, the  s t a t e . -o f - the - , a r t  

i s  not  such t h a t  the  workab i l i t y  and p r a c t i c a l i t y  of such programs f o r  

e ros ion  bazard a r e a s  i s  c l e a r .  Most e a r l y  f e d e r a l  funding e f f o r t s  have 

focused on f lood hazard a r e a s ,  i . . e .  So ld ie r s  Grove, P r a i r i e  du Chien. 

Based upon these  i n i t i a l  e f f o r t s ,  it i s  c l e a r  t h a t  a c q u i s i t i o n / r e l o c a t i o n  

p r o j e c t s  r e q u i r e  a  s i g n i f i c a n t  amount of lead-time, planning,  and in ter - .  

agencylintergovernment coordina t ion .  Hence they appear t o  have l i t t l e  

p r a c t i c a l  va lue  a s  emergency responses t o  e ros ion  hazards..  I f  a  more 

responsive r e loca t ion -o r i en ted  program was des i r ed ,  cons ide ra t ion  could be 

given t o  t h e  development of low-interest  loan programs for  r i p a r i a n s  

(perhaps s imi l a r  t o  t h e  Maryland Erosion Control  Program). To s u m a r i z e ,  

a l l  i n d i c a t i o n s  suggest t h a t  pub l i c  acqu i s i t i on / r e l . oca t ion  p r o j e c t s  could 

s i g n i f i c a n t l y  reduce damage p o t e n t i a l .  But, given t h e  l i m i t e d  number of 

c o a s t a l  s e t t i n g s  where other  pub l i c  b e n e f i t s  would immediately compliment 

t h e  need f o r  damage reduct ion ,  o the r  s ta tewide  n a t u r a l  hazard problems 

would probably have t o  se rve  a s  t h e  focus of a  s ta te -sponsored  program. 



Hazard Disclosure 

Except during emergency periods, the magnitude of Great Lakes erosion 

hazards are not necessarily observable to, and fully appreciated by, 

citizens unfamiliar with coastal processes. Hence real estate transactions 

and decisions on land development can be made in the absence of adequate 

information. Land use regulation alone does not, in all cases, provide for 

the timely and effective delivery of hazard-related information. The public 

disclosure of erosion hazards in subdivision plats, offers to purchase, 

listing contracts, and zoning maps in combination with educational/info~ma- 

tional activities, e..g.. posting of special notices, brochures, media 

articles, can substantially mitigate any problems associated with inadequate 

advance notification. Such warnings can be accomplished through the 

voluntary actions or riparians public officials, and real estate professionals 

or mandated (required) through stateilocal laws and ordinances. Although 

Wisconsin has in-place a number of disclosure-related mechanisms, they have 

not been consistently and uniformly applied to erosion hazard areas., 

Therefore, should the state seek mandatory disclosures of erosion hazards? 

Or, should disclosure activities largely remain voluntary, i..e. "let the 

buyer beware"? 

In assessing disclosure options, it should be pointed out that all 

options may not offer an equal chance of success. In particular, disclosures 

through land recording (titles and deeds) and platting activities appear less 

able to significantly reduce future damage  potential^ Deeds and/or titles do 

not have to be officially recorded at the local or state levels in Wisconsin.. 

Once a land transaction has been finalized, all that is required is a "tax 

transfer slip" (Chapter 706..05, Wisconsin Statutes; Formal Requisite for 

Record). With regard to platting, land subdividing can occur through 

mechanisms other than those described in Chapter 236. Certified land 

surveys and metes and bounds descriptions can be used in cases when less 

than five parcels are created, each having a size greater than 1% acres. 

A study of land subdividing activities in Dane county56 revealed that 

Chapter 236 land platting only accounted for approximately 50% of all land 

divisions over a four-year period (statewide, Chapter 236 platting may only 

account for less than one-third of all land subdividing). Significant 

legislative action appears necessary to even enable the c:onsi;leration of 

thess. cwo vehicles as possible statewide hazard disclosure options.. 



At the present time, disclosures through real estate transactions and 

general educational activities appear to have the greatest chance of 

significantly reducing future damage potential. A state status quo response 

would have the net effect of keeping these disclosure activities largely 

voluntary in Wisconsin, except where individual communities and real estate 

associations chose to establish more formal procedures. The state-enforced, 

mandatory disclosure of erosion hazards could take two basic directions: 

either the enforcement of existing law (largely an administrative response) 

or the legislative resolution of existing problems through the enactment of 

a comprehensive "truth-in-sales" act for hazard area land transactions 

(probably for all major statewide hazards). Legislation dealing with disclo..-, 

sure might detail the substance of forms and listing contracts along with the 

procedures for complete advance notification. Administratively, through 

renewed state-level efforts, such agencies as the University of Wisconsin- 

Extension, Real Estate Examining and Licensing Board, and the Banking 

Commission might be encouraged to prepare special procedures and adopt a 

series of model forms. With the aid of supplemental monies, special 

educational/informational activities could also be targeted to key audiences 

on a sustained basis, e.,g,, real estate brokers, planning officials, 

riparians. One relatively modest adjustment which could bring about further 

disclosure is the providing of hazard area maps to real estate agents and 

lending institutions. This information along with additional technical 

assistance might serve as the basis for largely voluntary disclosure systems 

if no additional state action was taken at this time, 



Chapter V I  

SETTING THE COURSE: SOME FINAL CONSIDERATIONS 

In t roduc t ion  

The S t a t e  of Wisconsin i s  now i n  an exce l l en t  p o s i t i o n  t o  move ahead 

with the  t a s k  of f u r t h e r  m i t i g a t i n g  e ros ion  damages along t h e  Great Lakes 

shore l ine .  A c o a s t a l  policy-making body, t h e  Wisconsin Coas ta l  Management 

Council, has  been e s t ab l i shed  by t h e  Governor, and has given impoved hazard 

a r e a  management a  high p r i o r i t y . .  Subsequently, t h e  Wisconsin Council 

Management Program has  prepared a  comprehensive a r r a y  of t e c h n i c a l  and 

management-oriented information f o r  publ ic  decision-making, I n  t h e  "wake" 

of t h e  197z-1976 high water per iod ,  momentum has been e s t ab l i shed  f o r  

f u r t h e r  publ ic  ac t ion .  The need f o r  such dec i s ive  a c t i o n  i s  hased upon 

the  h i s t o r i c a l  ohserva t ion  t h a t  c o a s t a l  e ros ion ,  by i t s  very  n a t u r e  and 

c y c l i c  impacts,  does not  encourage sus ta ined  publ ic  a c t i o n s  or resource  

commitments. Even t h e  r e l a t i v e l y  small  number of a f f e c t e d  proper ty  owners 

appear  willing--,-or resolved-- to see ing  eros ion  hazards only  i n  terms of 

high water  period events  or emergency condi t ions . .  I f  t h e  damage reduct ion  

program concept,  a s  ou t l ined  i n  Chapter 111, i s  t o  he implemented i n  

Wisconsin, a c t i o n s  should he i n i t i a t e d  over  t h e  next  few yea r s  before publ ic  

i n t e r e s t  i n ,  and memory o f ,  high water  period damages f ades  even f u r t h e r .  

This oppor tuni ty  f o r  a c t i o n  should not  be missed i f  Wisconsin's response 

t o  c o a s t a l  e ros ion  i s  t o  be based on f o r e s i g h t  and not  h inds igh t .  

Regardless of what d i r e c t i o n s  o r  a c t i o n s ,  i f  any, t h e  s t a t e  pursues 

over t h e  next  few yea r s ,  a  sus ta ined  commitment t o  long-term damage 

r educ t ion  i s  e s s e n t i a l .  Without t h i s  sus ta ined  s t a t e . - l e v e l  l eade r sh ip  and 

guidance, t h e r e  e x i s t s  a  s t rong p o s s i b i l i t y  t h a t  s i g n i f i c a n t  reduct ions  of 

damage p o t e n t i a l  w i l l  no t  be r e a l i z e d  along the  Great Lakes shore l ine , .  

Such d i r e c t  involvement appears e s s e n t i a l  i f  Wisconsin dec ides  t o  promote 

prevent ive  approaches s i n c e  l o c a l  damage reduct ion  a c t i v i t i e s  can r e a d i l y  

"lapse-back" t o  indiv idual ized  remedial approaches ( the  p resen t  s t a t u s  quo), .  

A r ecen t  Great Lakes Basin Commission and Federal Regional Council e f f o r t  5 7 

i l l u s t r a t e s  the  l imi t ed  va lue  of planning i n  t h e  absence of a  sus ta ined  

commitment. A s  a  response t o  damage l o s s e s  during t h e  e a r l y  1970's these  

two agencies  sought t o  layout  a  comprehensive framework f o r  damage reduct ion. .  

Seven major types of op t ions  were analyzed (by s t a t e ) ,  some e a r l y  and 

sus t a ined  a c t i o n s  were i d e n t i f i e d ,  and a  f ive-year  t ime tab le  was e s t ab l i shed .  



Severa l  p r i n c i p l e s  or "knowns" were even i d e n t i f i e d  t o  he lp  f a c i l i t a t e  

d e c i s i o n a a k i n g .  The "knowns", which bear  a c l o s e  resemblance t o  many of 

t h e  ideas  contalned with t h e  Erosion Plan,  a r e  found on Table XTI below. 

Although t h i s  e f f o r t  was only intended t o  se rve  a s  a " foca l  poin t"  f o r  a c t i o n  

and d iscuss ion ,  a s  of t h i s  d a t e ,  t h e  longer  term f ind ings  and recommends.-. 

t i o n s  have gone unimplemented ( seve ra l  short- . term adjustments  were made). 

Table XI!: Factors Influencing the Development and Implementation of 
Damage ~educt ion  strategies. 

--No s i n g l e  a l t e r n a t i v e  w i l l  b r ing  about a major r educ t ion  i n  
l o s s e s  from eros ion  and f looding,  but  t h e  p o t e n t i a l  e x i s t s  t o  
b r ing  about a major reduct ion  over time through a s t r a t e g y  
which combines a l l  a v a i l a b l e  a l t e r n a t i v e s . .  

--It appears  t h a t  Federa l ,  S t a t e ,  and l o c a l  agencies  have 
a u t h o r i t y  and programs t o  a s s i s t  i n  planning and implementing 
many of t h e  a l t e r n a t i v e s .  

--Extensive publ ic  funding support  i s  not  a v a i l a b l e  fo r  p ro tec t ion  
of p r i v a t e l y  owned proper ty  .. 

--Future l o s s e s  should be con t ro l l ed  by nons t ruc tu ra l  land  use 
c o n t r o l s  whenever poss ib l e  and s t r u c t u r a l  means should be 
employed only a s  supplemental management e f f o r t s  when needed 
t o  adequately p r o t e c t  vulnerable  lands  from excessive e ros ion  
and f looding.  

- - I n  most i n s t ances ,  permanent s t r u c t u r a l  con t ro l  measures 
cannot be j u s t i f i e d  economically for  p r o t e c t i o n  of ex tens ive  
reaches of sho re l ine ,  e s p e c i a l l y  a s  sho r t - t e rm s o l u t i o n s .  

The Wisconsin Coastal  Management Program has ,  through i ts  Shore 

Erosion Study Plan,  - attempted t o  provide a complete range of  information f o r  

decision-making . However, given t h e  complexi t ies  of damage r educ t ion  

planning and the  ever-changing n a t u r e  of Wisconsin's c o a s t a l  environment, 

a t  b e s t ,  t h i s  e f f o r t  can only provide a l i m i t e d  f e e l i n g  fo r  t hose  s t a t e -  

l e v e l  po l i cy  cons idera t ions  which need t o  be assessed  i n  Wisconsin. Changes 

i n  technology, land use t r ends ,  pub l i c  a t t i t u d e s  and laws a long with cour t  

dec i s ions  may have s i g n i f i c a n t  impacts upon the  na ture  of f u t u r e  damage 

reduct ion  e f f o r t s .  A l l  of t h e  answers a r e  not i n .  Ul t imate ly  s t a t e  and 

l o c a l  o f f i c i a l s  may simply have t o  base t h e i r  dec i s ions  upon t h e  b e s t  



available data, With this in mind, two aspects of damage reduction planning 

which merit some separate attention are monitoring/research needs and inter- 

state coordination/cooperation. 

A. Monitoring and Research Needs 

To improve the efficiency of public responses to coastal. erosion and 

to provide for accurate evaluations of damage reduction program impacts, 

consideration should be given to the coordination of data collection activities 

along the Great Lakes shoreline.. All too often, past data collection efforts 

have only been targeted to specific reaches for relatively short periods of 

time. Such approaches may be suitable for single-purpose research investi:. 

gations but they are not suitable for multi-faceted damage reduction 

programs. Thus, there remains a need to systematically and continuously 

monitor erosion hazards and land use activities along the shoreline. By 

improving shoreline monitoring/data collection activities, a physical 

hazards warning system could be developed; existing recession rate data 

could be expanded; a statewide network of sampling stations could be 

established for continuous damage assessments and erosional process research; 

and accurate inventories of coastal buildings, shore protection structures, 

and land use activities could be made available to federal, state, and local 

agencies in a timely manner. With careful planning and a comprehensive 

analysis of supplier/user problems, development costs for an upgraded 

monitoringldata collection system can be kept to a minimum. 

To follow-up on Shore Erosion Study Plan findings, a number of special ----- 
research investigations could be initiated to aid in damage reduction 

program planning,. In particular, research is needed to identify those areas 

where protective devices could pose long-term, reachwide problems. The 

inventorying of Wisconsin's sand generation areas and isolating of major 

nearshore littoral cells (areas under the continuous influence of longshore 

currents) would substantially aid in this effort.. This information could 

provide a strong technical basis for either allowing or discouraging various 

structural measures along coastal reaches.. A parallel analysis of in-place 

shore protection devices might also serve to identify those coastal settings 

and construction techniques more suitable for longer term protection efforts 

in Wisconsin. Reducing erosion damages and hazards along medium to high 

bluffllnes has proved extremely difficult and expensive. Well over half of 



Wisconsin's e r o d i b l e  sho re l ine  f a l l s  i n t o  t h i s  category,  To.da te ,  l i m i t e d  

experimentat ion has  been done with innovat ive and/or moderate-cost techniques 

i n  t h e s e  a r e a s .  A o n e t i m e  demonstration p ro jec t  program might prove 

va luab le  i n  documenting t h e  r e l a t i v e  e f f e c t i v e n e s s ,  c o s t s ,  and p r a c t i c a l i t y  

of va r ious  a l t e r n a t i v e s ,  e . g ,  s tepped,  s lope  cutbacks wi th  dewatering and 

vege ta t ing ;  dewatering we l l s  and s u r f a c e  water d ive r s ions ;  exot ic/ indigenous 

p l an t  experimentation. F i n a l l y ,  t o  a i d  publ ic  o f f i c - i a l s  i n  a s ses s ing  t h e  

shore and long-term impacts of implementating var ious  s t r u c t u r a l  and 

nons t ruc tu ra l  op t ions ,  cons idera t ion  could be  given t o  r e f i n i n g  decision-  

making t o o l s  and techniques f o r  damage reduct ion  planning purposes. 

P a r t i c u l a r  a t t e n t i o n  might be given t o  b e n e f i t l c o s t  ana lyses ,  coas t a l  

process  modeling Or s imula t ion ,  and simple formulas f o r  o w s i t e  ( in . - f ie ld)  

use .  

B.  I n t e r s t a t e  Coordination and Cooperation 

I n  order  t o  achieve damage reduct ion  i n  the  most e f f i c i e n t  manner, 

i n t e r s t a t e  coordinat ion may have t o  be given some added a t t e n t i o n  over  the  

next  few years . .  From a  n a t u r a l  process Standpoint ,  t h e  need f o r  such 

coordina t ion  i s  c l e a r .  Since shore  p r o t e c t i v e  a c t i o n s  a f f e c t  l i t t o r a l  

processes and e ros ion  r a t e s  i r r e s p e c t i v e  of p o l i t i c a l  boundaries ,  ad jo in ing  

Great t akes  s t a t e s  need t o  c l o s e l y  s c r u t i n i z e ,  and monitor,  major sho re l ine  

p r o j e c t s .  Evidence of t h e  p o t e n t i a l  p o l i t i c a l  and r egu la to ry  problems which 

can be generated by c o a s t a l  p r o j e c t s  is s t i l l  being seen from t h e  construc- 

t i o n  of t h e  Trident  Marina a t  t h e  Wisconsin/I l . l inois  S t a t e  ~ i n e . 5 ~  General 

awareness of t h e  need f o r  i n t e r s t a t e  coordina t ion  appears t o  be on the  r i s e .  

I n  a  r e c e n t l y  completed p lan  f o r  t h e  I l l i n o i s  Beach S t a t e  i t  w a s  

noted t h a t  c l o s e  coordina t ion  wi th  Wisconsin w i l l  be needed t o  he lp  ensure 

t h e  e f f e c t i v e n e s s  of p r o t e c t i v e  a c t i o n s  i n  I l l i n o i s . ,  Although complete 

i n t e r s t a t e  coordina t ion  and cooperat ion has been d i f l i c u l t  t o  a t t a i n ,  a t  the  

minimum, i t  would appear t h a t  a  p o t e n t i a l  now e x i s t s  t o  make r egu la to ry  

processes  more s e n s i t i v e  t o  i n t e r s t a t e  impacts.. One r egu la to ry  process 

adjustment which could y i e l d  s u b s t a n t i a l  b e n e f i t s  would be  t h e  s igning  of 
,I memos of understanding" on t h e  s tandards  t o  be applied t o  coas t a l  p r o j e c t s  

i n  proximity t o  s t a t e  l i n e s , .  

I n t e r s t a t e  coordina t ion  and cooperat ion can y i e l d  s e v e r a l  other  b e n e f i t s  

a s  we l l .  One of t h e  most s i g n i f i c a n t  c o n t r i b u t i o n s  could be made i n  t h e  

a rea  of  d a t a  c o l l e c t i o n  and shore l ine  monitoring T r a d i t i o n a l l y ,  both s t a t e  



and f e d e r a l  agencies  have had d i f f i c u l t y  sus t a in ing  da ta  c o l l e c t i o n / s h o r e l i n e  

monitoring a c t i v i t i e s  because of l imi t ed  c o a s t a l  access ,  equipment needs, 

seasonal  weather problems, and high cos t s .  Moreover, the  information 

generated through these  e f f o r t s  has  o f t e n  had l imi t ed  reachwide va lue  

because of a c q u i s i t i o n  techniques,  t iming, and f i n a l  information d i sp lay .  

A mul t i - s t a t e ,  Great Lakes Data Col lec t ion  Program could provide a  v i a b l e  

means of providing b e t t e r  management information f o r  c o a s t a l  decision.-making. 

A r t i c u l a t i o n  of i n t e r s t a t e  da t a  c o l l e c t i o n / s h o r e l i n e  monitoring concerns 

through the  Great Lakes Basin Commission might have the  added b e n e f i t  of 

encouraging a higher degree of f e d e r a l  involvement and a c t i o n .  

F i n a l l y ,  the  a b i l i t y  of Wisconsin and other. Great Lakes s t a t e s  t o  

reduce f u t u r e  damage p o t e n t i a l  may be p a r t i a l l y  dependent upon t h e  j o i n t  

a r t i c u l a t i o n  of a s s i s t a n c e  needs a t  the  f e d e r a l  l e v e l .  Those s t a t e s  

p a r t i c i p a t i n g  i n  t h e  n a t i o n a l  Coastal  Zone Management Program may be i n  a  

more favorable  p o s i t i o n  t o  i n i t i a t e  such a c t i o n s  over t h e  coming years .  

Pursuant t o  t h e  Coastal  Zone Hanagement Act amendments of 1976, a l l  

p a r t i c i p a t i n g  s t a t e s  were t o  have e s t ab l i shed  a  "planning process" for  

m i t i g a t i n g  the  e f f e c t s  of c o a s t a l  e ros ion  (Federal  Register  ____- ) March 1, 1978; 

1.5 CFR 923.25) by October 1, 1978. Wisconsin's compliance wi th  t h e  

amendments was documented i n  Wisconsin Coastal Management Program Amend-, - - --- 
ments ~ 9 7 8 . ~ '  I f  Wisconsin and o the r  Great Lakes s t a t e s  formally dec ide ,  - .- -- -- - 
e i t h e r  independently or c o l l e c t i v e l y ,  t o  pursue courses of a c t i o n  which 

n e c e s s i t a t e  some f e d e r a l  f i n a n c i a l  and t echn ica l  a s s i s t a n c e ,  e .g .  

r e l o c a t i o n / a c q u i s i t i o n  p r o j e c t s  i n  developed a r e a s ,  added shore  p r o t e c t i o n  

around publ ic  f a c i l i t i e s ,  c o l l e c t i v e  i n q u i r i e s  and p res su res  should prove 

more e f f e c t i v e  and persuas ive  i n  r e l e a s i n g  a s s i s t a n c e  monies. Agencies 

such a s  the  Great Lakes Basin Commission and Federal  Regional Council 

might be  ab le  t o  p lay  important r o l e s  i n  i n i t i a l l y  "spearheading" basin- 

wide responses, ,  



"WHERE DO WE GO FROM HERE? 

This report has presented a set of possible alternative actions to 

reduce shore erosion damages in Wisconsin. The actions can be grouped in 

three broad policy issue areas: 

I.. improving the state/local framework for regulating 
protective structures; 

2 .  adopting a state policy regarding structural 
measures and defining the state assistance role; and 

3 .  determining what nonstructural strategies to pursue. 

In order to take action on any of the alternatives outlined in this report, 

certain basic policy questions must be answered. As noted in the Introduction 

to this report, the answers to many of these questions are based more on 

personal values and perceptions than on purely technical factors. The 

questions below are intended to suggest some key considerations in choosing 

among the varied policy options presented herein. Whether the answers to 

such questions are "yes" or "no" will determine what specific alternatives 

should be selected from this report. 

1. Improving the regulatory -. - framework.. Is there a need to specify or 

modify the basis on which permitting decisions are made? Is there a need 

to improve the quality and consistency of the review itself (by improving 

the technical capacity for reviewing permit applications via training, by 

improved information dissemination and use, etc,)? Does the process by which 

these decisions are made need clarification? Can the efficiency of the 

regulatory process be increased (by improved and more systematic coordination 

among involved agencies at all levels, by streamlining the permit application 

review process, by standardizing forms, etc.)? 

2.. State structural - policy and role. Assuming that the conditions and 

criteria under which erosion protectionst.ructures are authorized are accept- 

able, and that interest in structural approaches will continue in the 

future, in addition to regulation, what role (if any) should government 

play? Should there be any form of state financial assistance for structural 

measures? If so, what should be the nature of state funding? full funding? 

cost-sharing? low-interest loans? And what activities should be eligible 

(construction, engineering feasibility studies)? Or, should the state 

simply maintain a capability to provide non-financial assistance to those 



interested in structural erosion protection (by providing information and 

sources of data and assistance, disseminating Coastal Program technical 

data and new research findings, etc.)? 

3. Nonstructural -- strategies. As noted in Chapter V, a wide number of 

regulatory and nonregulatory preventive options are avai.lable to reduce 

erosion damages* In erosion.-prone areas, which of these should be pursued, 

if any, and by whom? For example, in largely undeveloped areas, which of 

the nonstructural strategies presented herein should be implemented? What 

should the respective roles of state and local government be in any such 

undertaking? In developed areas, what role should regulatory options such 

as land management play in reducing damages? And how can acquisition and 

relocation strategies be encouraged, where appropriate, in coastal decision- 

making? 

Alternately, the focus of nonstructural efforts to reduce erosion 

damages could be on disclosure. Should there be mandatory disclosure or 

hazard warnings tied to real estate transactions? Or, should disclosure 

efforts be voluntary, such as educational efforts targeted at financial 

institutions, realtors, and prospective buyers? 

Finally, should state agencies and local governments be encouraged to 

adopt the guidelines for damage reduction programs presented on page 31 

(or some modification thereof)? This might provide the means for improving 

coordination among the many governmental actors involved with shoreline 

management. The specific recommendations emanating from the answers to the 

questions posed above will provide the basis for an erosion damage reduction 

policy framework for Wisconsin.. This plan is the starting point. Subsequent 

actions by policy-making bodies--and the commitment to follow through on 

implementation--will determine if we can capitalize on this opportunity. 

*The Wisconsin Coastal Management Council responded to many of these 
policy questions in March of 1979. A listing of council actions is 
contained in the PREFACE.. 



ENDNOTES 

Chapter I1 

Army Corps of Engineers,  North Cent ra l  Division,  National  Shore l ine  
Study - Great Lakes Region Inventory Report,  August 1971, page 29. -- -- - 

Short  term recess ion  r a t e  measurements were taken along t h e  Lake Michigan 
s h o r e l i n e  by t h e  Wisconsin Department of Natural  Resources during 1976 
under a Coastal  Management Program g r a n t ,  Aer i a l  photographs from t h e  
mid-1960's t o  mid-1970's were used t o  c a l c u l a t e  these  f i g u r e s , .  A s i m i l a r  
i n v e s t i g a t i o n  was conducted along t h e  Lake Superior sho re l ine  during 1978 - 
f o r  a longer time span (19.38-1975) by t h e  Geological and Natural  His tory  
Survey .. 
This  f i g u r e  was taken from t h e  Department of Natural  Resources' comput- 
e r i z e d  inventory of shore p r o t e c t i o n  devices;  a product of t h e  Coastal 
Management Program's Shore Erosion Study Plan. 

I n  August of 1978, t h e  water l e v e l s  of Lakes Michigan and Superior were 
2 and,8 f e e t  below t h e i r  recent  h ighs ,  r e spec t ive ly .  Source: Monthly 
B u l l e t i n  of Great Lakes Levels - August 1978, Army Corps of Engineers,  - 
D e t r o i t  D i s t r i c t  

Corps of Engineers,  National  Shorel ine Study, page 29.. 

P h i l  Ke i l lo r  and Bob DeGroot, Recent Recession of 
i n  Racine County, . --- Wisconsin Wisconsin Sea Grant College Program, ~ u ~ u s t -  
1978, page 1 4  

Richard Berg and Charles Col l inson ,  Bluff Erosion Recession Rates and 
Volumetric Losses on t h e  Lake Michigan Shore i n  I l l i n o i s .  I l l i n o i s  -- 
S t a t e  ~ e o l o ~ i c a i  Survey, "Environmental Geology Notes", Ju ly  1976, page 7 .  

I l l i n o i s  Coastal  Zone Management Program, "Harmony wi th  t h e  Lake: Guide t o  
Bluff S tab i l i za t ion" ,  Apr i l  1978 

Louis Va l l e jo ,  Mechanics of t h e  S t a b i l i t y  and Development of t h e  Great ~. ~~ 

Lakes Coastal  B lu f f s , ,  Ph,,D,, Thesis ,  Univers i ty  of Wisconsin-Madison. - 
Dept.. of Civil .  & Environmental Engineering, Dec. 1977, p 199. 

Wisconsin Geological and Natural  His tory  Survey, f i e l d  observa t ion ,  June 
1977.. 

Water Resources Pfanagement Workshop and Lake Superior P r o j e c t ,  & Analysis  
of t h e  I n t e r n a t i o n a l  Great -- Lakes Levels Board Report on Regulat ion of 
Great  Lakes Water -. Levels: Summary Report. ::isconsin Coas ta l  Management 
% - ~ ~ r a m ,  September 1976, pages 6-8.  

L e t t e r  from Governor P a t r i c k  Lucey t o  I n t e r n a t i o n a l  J o i n t  Commission and 
Great  Lakes Basin Commission through Governor William Mil l iken  ( S t a t e  of 
Michigan), October 15, 1975. 



Army Corps of Engineers,  Great Lakes Divis ion ,  Prel iminary Examination 
Report on Property Damage on t h e  Great Lakes Resul t ing from Changes in  
Lake Levels:  Main Report.  June 1952, pages 62-71. --- -- 
Army Corps of Engineers,  National  Shore l ine  Study: Great  Lakes Region 
Inventory Report,  pages 34, 42, 45, and 53.. - 

Army Corps of Engineers,  North Cent ra l  Div is ion ,  Great Lakes Damage, 
Survey: Labor Day 1972-Labor - Day 1976 (Prel iminary) .  September 1978. 

Army Corps of Engineers,  S t .  Paul D i s t r i c t ,  -- F i e l d  I n v e s t i g a t i o n s  of High 
Water Damages and Flood P o t e n t i a l  on t h e  Lake Superior  Shoreline-1968,. -- 
I n t e r n a t i o n a l  Great Lakes Levels Board, Regulation of Great  Lakes Water 
Levels:  Appendix C .  Shore Property.  - I n t e r n a t i o n a l  J o i n t  Commission, 
December 1973, page C-83 . 
Ci ty  of Oak Creek, Bender Park Boat Marina J u s t i f i c a t i o n . .  Apri l  1975, 
page 3 .  

Army Corps of Engineers,  North Cent ra l  Div is ion ,  Sununary Report of t h e  
P i l o t  -- Study Program: Great Lakes Shoreland Damage Study, May 1976. 

C i ty  of Oak Creek, -- Bender Park J u s t i f i c a t i o n ,  -- pages 2 and 3 .  

Wisconsin Department of Natural  Resources and Center f o r  Great  Lakes 
S tudies  (UW-Milwaukee), Great Lakes Shore l ine  Damage Survey; Brown, 
Douglas, and Racine Counties,  Wisconsin - Appendix 11.. Army Corps of 
Engineers,  North Cent ra l  Div is ion ,  May 1976, pages 20 and 78. 

Chapter I11 

Ann Prezyna and Robert Taylor ,  lJisconsin Department of Natura l  Resources, 
"The Role of t h e  Department of Natural Resources i n  t h e  P ro tec t ion  of 
t h e  Publ ic  I n t e r e s t  i n  Navigable Waters". W i s .  Coas ta l  Management 
Program working paper,  Apr i l  1978, page 19 .  

Defined a s  t h e  common law r i g h t  of r i p a r i a n s  along navigable  waterways 
t o  extend possession beyond ( t h e  present  bank),  o r  otherwise i n t r u d e  
wi th in  t h e  n a t u r a l  shore of a navigable water  because of t h e  n a t u r a l  
wearing away and overtopping of t h e  banks (Diedrich v.. Northwest Union 
Railway Company, 1877). P r o t e c t i v e  a c t i o n s  taken under t h i s  doc t r ine  
a r e  seen a s  e s s e n t i a l  t o  t h e  se l f -p rese rva t ion  of the  r i p a r i a n  e s t a t e . .  

Southeastern Wisconsin Regional Planning Commission, Lake Michigan - 
Estuary and Di rec t  Dra- Area Subwatersheds Planning Program - 
Prospectus.  Waukesha, Wisconsin, September 1978.. .- 

Chapter I V  

25. Milwaukee County Park Commission, meeting t r a n s c r i p t ,  Feb.. 4 ,  1965. 

26. Great  Lakes Basin Commission, s o c a t i o n  and Publ ic  Acquis i t ion  Al ter -  
n a t i v e s  f o r  t h e  Reduction of Shoreland Damages: A Benefi t /Cost  Study. 
Ann Arbor, Michigan, February 1976, page 14. 



T e t r a  Tech, F i n a l  Report: Beach Erosion Analysis  and P ro tec t ion  P lans  --- -------- 
f o r  I l l i n o i s  Beach S t a t e  Park. I l l i n o i s  Department of Conservation 
and I l l i n o i s  Coastal  Zone Management Program, December 1978, page 58. 

I n  at tempting t o  clear-up some ques t ions  regarding t h e  r i g h t  of count ies  
t o  i s s u e  permi ts  f o r  s t r u c t u r e s  and a c t i v i t i e s  below t h e  Ordinary High 
Water Mark (OHWM), t h e  DNR r e c e n t l y  requested,  and rece ived ,  an i n t e r n a l  
l e g a l  opinion (78-25, November. 1.978). This  opinion noted t h a t  coun t i e s  
can i s s u e  s p e c i a l  exception permits  below t h e  OHWM providing t h e i r  shore- 
land  ordinances a r e  i n  compliance with Chapters 144..25 and 59.971, 
Wisconsin S t a t u t e s .  However, t h e  grant ing  of such a  permit does n o t  
o v e r - r i d e  t h e  d e n i a l  of a  s t a t e  permit pursuant to  Chapters 30 o r  31,. 

Department of Natural Resources, Publ ic  Access: A Po l i cy  Study.  --- - - - - - --- 
Wisconsin Coastal  Management Program, May 1976.  

Diana Shooting Club v .  Husting, 156 Wisconsin 272 (1914). 

An i n t e r n a l  l e g a l  opinion was requested on these  m a t t e r s  i n  December 
1978 by t h e  Bureau of Water Regulation and Zoning, Dept. of Natura l  
Resources. 

Confirmed by i n t e r n a l  DNR l e g a l  opinion dated November 1978. 

Prezyna and Taylor,  "Role of t h e  Department of Natural Resources i n  t h e  
P ro tec t ion  of t h e  Publ ic  I n t e r e s t  Along Wavigable Waterways", page 11 ,  

I b i d ,  page 13. 

I b i d ,  page 19 

I b i d ,  page 10 

S t a t e  permits  f o r  r iprap- type  p r o j e c t s  a r e  not  required so long a s  t h e  
m a t e r i a l  i s  confined above t h e  OHWM and involves  a  p r o j e c t  a r ea  l e s s  than 
10,000 square f e e t .  Any shore p r o t e c t i o n / f i l l i n g  p r o j e c t s  which inc lude  
a c t i o n s  below t h e  OHWM r e q u i r e  a  s t a t e  permit -- r ega rd le s s  of t hose  
a c t i o n s  taken above i t .  

Diane Kurtz and El izabeth  David, Wisconsin Department of Natural  Resources, 
"Disposal of Dredged Mate r i a l s  from Wisconsin's Great Lakes Harbors" 
working paper,  Wisconsin Coastal  Management Program, A p r i l  1978, page 6. 

Prezyna and Taylor ,  "Role of t h e  Department of Natural  Resources.. . .",  
page 20.. 

David Thomas, "Federal l a x  Deductions fo r  Flooding and Erosion Losses 01% 

t h e  Great Lakes". Lake Superior P r o j e c t ,  Center for  Geographic Analysis- 
I n s t i t u t e  fo r  Environmental S tudies ,  UW-Madison, May 1975, page 1. 

Discussion with Frank Poquet te ,  Ci ty  of Sheboygan Planning and Zoning 
Of f i ce ,  July 1978. 

Discussion with Tom Morris ,  Ass i s t an t  Administrator ,  Maryland Erosion 
Control  Program, Maryland Department of Natural  Resources, September 1978. 



43. J.C. Day, J . A .  F ra se r ,  and R.D.  Kreutzwiser,  "Assessment of Flood and 
Erosion Ass is tance  Programs Rondeau Coastal  Zone Experience, Lake Erie",  
Jou rna l  of Great Lakes --- Research. October 1977, pages 39 and 40. 

44. I b i d ,  page 40. 

Chapter V 

Great  Lakes Basin Commission, Standing Committee on Coastal  Zone Manage- 
Erosion Hazard Insurance Study. June 1978,  

9 

I n  tak ing  t h e  pos i t i on  t h a t  insurance  does not  o f f e r  a  v i a b l e  mechanism, 
t h e  subcommittee recommended t h a t  " the e ros ion  hazard insurance  provis ions  
should be repealed t o  e l imina te  t h e  insurmountable t e c h n i c a l  and 
admin i s t r a t ive  problems t h a t  have r e s u l t e d  s i n c e  1973 from a t tempts  t o  
implement an insurance program for  coastal .  e ros ion , . "  The p r i n c i p a l  reason 
being t h a t  sho re l ine  e ros ion  and i t s  a s soc ia t ed  damages a r e  not  insurable-- 
they occur con t inua l ly ,  not  c a t a s t r o p h i c a l l y ,  

I n  1976, t h e  Attorney General i ssued  an opinion (OAG 38-76) which concluded 
t h a t  towns which have adopted v i l l a g e  powers according t o  Chapter 60.47,  
Wisconsin S t a t u t e s ,  can zone shoreland a r e a s  concurrent ly  with t h e  county, 
provided t h a t  t h e  town ordinance is i n  conformance wi th ,  o r  more r e s t r i c t i v e  
than ,  t h e  county shoreland ordinance. 

Richard Lehmann, Paul Mueller,  and Paul  Van Berkel,  I n s t i t u t e  of 
Governmental A f f a i r s ,  C a p a b i l i t i e s  of County Land a u l a t i o n  Programs --- -- --- - - - --- --- - -, -- 
i n  the  Wisconsin Coastal  Area,  Wisconsin Coastal Management Program, - 
December 1976, page 42 

Phone conversa t ions  with bu i ld ing  movers Del LvAnglois ,  Menominee F a l l s  
and E.R.  Kess ler ,  J a n e s v i l l e ,  February 1978. 

Coastal  Zone Laboratory, Univers i ty  of Michigan. Enginee-conomic ---- 
Analysis  of Shore P ro tec t ive  Systems (Appendix V I  Great Lakes Shoreland 
Damage Survey - P i i o t  Study) . Army Corps of ENgineers, May 1976, page 29. 

Although hazard d i s c l o s u r e  i s  not  o f f i c i a l l y  r equ i red ,  i n  a  1974 
Attorney Genera l ' s  Opinion (OAG 65-74) involv ing  t h e  Real E s t a t e  
Licensing and Examinings Board implementation of Executive Order 67, 
i t  was noted t h a t  "There i s  an i m p l i c i t  suggest ion t h a t  a  broker has 
a  duty  t o  i n q u i r e  a s  t o  t h e  s t a t u s  of each property he i s  at tempting 
t o  s e l l  wi th  r e spec t  t o  inc lus ion  i n  f loodp la in  ordinances. .  .." And, 
t h a t  Board e f f o r t s  t o  have brokers  con tac t  t h e  Department of Natural  
Resources on t h e  hazard s t a t u s  of c o a s t a l  lands  c o n s t i t u t e d  a reason- 
a b l e  precaut ion  on t h e  p a r t  of t h e  broker when t h e  s t a t u s  i s  i n  
q u e s t i o n .  

Carol  Schul tz ,  "Erosion Hazard Areas: An Al t e rna t ive  for  Shore 
klanagement ( d r a f t )  ".. Wisconsin Geological and Natural  H i s to ry  Survey 
and Univers i ty  of Wisconsin Sea Grant College Program, October 1978, 
page 23. 



David Owens and Michelle Rothenbure. Off ice  of S t a t e  Planning and -. - 
Energy, Land Use and Coastal  Management i n  -- Wisconsin Coas ta l  ----- 
Munic ipa l i t i e s .  Wisconsin Coastal  Management Program, January 1978, 
page 29. 

This  b lu f f  f a i l u r e  was documented by Bob S t e r r e t t ,  Ph.D. candida te ,  
UW-Madison Department of Geology and Geophysics whi le  monitoring e i g h t  
s h o r e l i n e  s i t e s  along Lakes Michigan and Superior dur ing  1978. 

Rich Cohen, Off ice  S t a t e  Planning and Energy, "Bluff Erosion Control  
Under Wisconsin Shoreland Zoning Provisions",  working paper Wisconsin 
Coas ta l  Management Program, August 1977. 

Dave Thomas, Dave Owens, and Michelle Rothenburg, Off ice  of S t a t e  
Planning and Energy, "Addressing Coastal  Erosion Through Flood P l a i n  
Zoning--Is i t  Feas ib l e  i n  Wisconsin?" working paper Wisconsin Coas ta l  
Management Program, September 1977. 

Memo: Larry Larson and Joe  King, Department of Natural  Resources t o  
Roger Springman, Wisconsin Geological and Natural  Xis tory  Survey, 
October 26, 1977. 

Memo: Jim Kurtz, Department of Natural  Resources t o  Roger Springman, 
Wisconsin Geological and Natural History Survey, October 28, 1977 

Fred C..  Welz, Department of Agricul tural .  Economics, Un ive r s i ty  of 
Wisconsin-Madison, "Parcel Creat ion A c t i v i t y  i n  Unincorporated Dane 
County" (Independent Study Paper) 1974,. 

Chapter V I  

Federa l  Regional Council and Great Lakes Basin Commission Task Force 
fo r  Great Lakes Shorelands Damage Reduction, .--- A S t r a t w  - - fo r  - Great Lakes - 
Shoreland Damage Reduction. Federal  Regional Council ,  Region V ,  Chicago, 
?larch 1974, pages 29-34. 

For t h e  p a s t  t e n  years ,  t h e  Wisconsin Department of Natura l  Resources 
and Kenosha County have had a s e r i e s  of r egu la to ry  problems wi th  t h e  
Tr iden t  Marina--some of which remain unresolved,  Severa l  of t hese  
problems were due, i n  p a r t ,  t o  t h e  loca t ion  of d r a g l i n e  opera t ions  
( f o r  maintenance dredging) ,  publ ic  boat launching f a c i l i t i e s  ( for  
I l l i n o i s  Beach S t a t e  Park) ,  and t h e  Marina turn ing  b a s i n  i n  I l l i n o i s , .  
Through nego t i a t ions  wi th  t h e  I l l i n o i s  Coas ta l  Zone Management Pro- 
gram, t h e  maintenance dredging problem (placement of Wisconsin sand on 
I l l i n o i s  sho re l ine )  was l a r g e l y  reso lved .  Other d i f f e r e n c e s  of 
philosophy regarding shore l ine  p r o t e c t i o n  and management between 
Wisconsin Department of Natural  Resources and I l l i n o i s  Department of 
Transpor ta t ion  have a l s o  surfaced during d iscuss ions  on Tr ident  Marina. 

T e t r a  Tech, F i n a l  Report: Beach -- Erosion Analysis  and - . .-- Pro tec t ion  - -- Plans  
fo r  I l l i n o i s  Beach S t a t e  Park Page 171. -- 

"Shore ~ r o s i o n / ~ i t i g a t i o n  Planning i n  Wisconsin", !JJconsin Coastal  
Management-ram -- Axendments -- 1978 (Dra f t ) .  July 1978. 



Accret ion - The n a t u r a l  or a r t i f i c i a l  build-up of sediment on c o a s t a l  beaches,  
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borne depos i t ion  of s o i l  ma te r i a l s , .  S t r u c t u r a l  devices such a s  g ro ins ,  
breakwaters ,  and j e t t i e s  along with beach- f i l l  p r o j e c t s  can a l l  promote 
t h e  a c c r e t i o n  of c o a s t a l  beaches., 

A r t i f i c i a l  Nourishment ( a l s o  c a l l e d  beach nourishment) - The process of 
r ep len i sh ing  a  beach with ma te r i a l  (usua l ly  sand) obtained from another  
loca t ion .  

Beach S ta rva t ion  - The l o s s  of heach.bui1ding m a t e r i a l s  ( p r i n c i p a l l y  sand- 
l i k e  p a r t i c l e s )  along c o a s t a l  environments o f t en  due t o  t h e  downdrift 
impacts of shore p ro tec t ion  dev ices .  Continued beach s t a r v a t i o n  can 
se rve  t o  l o c a l l y  inc rease  beach and b lu f f  e ros ion  r a t e s .  

F a i l u r e  P lane  .- The genera l  term used t o  de f ine  t h e  immediately s t a b l e  and 
uns t ab le  po r t ions  of c o a s t a l  b l u f f s ,  i . e .  lakeward of t h e  f a i l u r e  
s u r f a c e  a  greater.  p r o b a b i l i t y  e x i s t s  f o r  b l u f f  f a i l u r e  (erosion) .  
Where they a r e  not  d i r e c t l y  observable,  t h e  l o c a t i o n  of p o t e n t i a l  
f a i l u r e  su r faces  can be predic ted  through examinations of groundwater 
condi t ions ,  s lope  geometry, and t h e  engineering p r o p e r t i e s  of b lu f f  
s o i l s .  

Flanking - Erosion a t ,  and around, t h e  outward ends of land-connected shore  
p r o t e c t i o n  p r o j e c t s  o r  other  "hardened" po r t ions  of t h e  shore l ine .  
When not  stopped or c o n t r o l l e d ,  f lanking  can r e s u l t  i n  t h e  f a i l u r e  of 
shore  p ro tec t ion  devices  

Flows - A type of downslope movement where t h e  s o i l  mass. s a t u r a t e d  wi th  
water ,  moves l i k e  a  v iscous  l i q u i d  under t h e  in f luence  of g rav i ty .  

L i t t o r a l  d r i f t  ( a l s o  c a l l e d  longshore d r i f t )  - The movement of sediment 
(usua l ly  sand) along beaches and i n  the  nearshore zone by t h e  
p r e v a i l i n g  c u r r e n t s  and obl ique  waves 

Nearshore Zone - An i n d e f i n i t e  a rea  or zone extending lakeward from t h e  
s h o r e l i n e  t o  beyond t h e  l i n e  of breaking waves. 

Offshore Zone - The genera l  term used t o  de f ine  t h a t  a r ea  l y i n g  beyond t h e  
n e a ~ s h o r e  zone where wave a c t i o n  and motion i s  not  s i g n i f i c a n t l y  
a f f e c t e d  by water depths 

Reach - A l eng th  of s h o r e l i n e  normally possessing f a i r l y  uniform physical  
and developmental c h a r a c t e r i s t i c s .  Often, t hose  a r e a s  under t h e  
in f luence  of s p e c i f i c  l i t t o r a l  c e l l s  and c u r r e n t s  can b e  defined a s  
reaches.  R e s i s t a n t  po in t s  or p l aces  tend t o  d iv ide  reaches  def ined  
on t h e  b a s i s  of nearshore processes 

Recession - The n e t  landward movement or r e t r e a t  of c o a s t a l  b l u f f s  and 
beaches over  time due t o  e ros iona l  processes .  When recess ion  i s  
l inked  d i r e c t l y  t o  a  given time i n t e r v a l ,  a  short-term and/or long- 
term r a t e  can he measured and p ro jec t ed  i n t o  t h e  f u t u r e ,  



S l i d e s  - A type of downslope movement which takes  p lace  along a  de f inab le ,  
r e l a t i v e l y  f l a t  su r face  of f a i l u r e  ( f a i l u r e  plane) Usually the  
s l i d i n g  mass i s  not  deformed a s  i t  i s  i n  a  f l a t .  

Slumps -. A type  of s l i d e  where f a i l u r e  takes  p l ace  along a  curved f a i l u r e  
su r face  and t h e  moving mass r o t a t e s  backwards i n  t h e  upslope d i r e c t i o n ,  
This  very common form of f a i l u r e  along t h e  Great Lakes shore l ine  l e a v e s  
a  sca l loped  b lu f f  top a f f e c t .  

Slump Blocks - The mass of ma te r i a l  which moves down-slope a s  a  r e s u l t  of 
slumping. Large slump blocks,  some a s  wide a s  f i f t y  f e e t  and s e v e r a l  
hundred f e e t  long,  have been repor ted  along t h e  Lake Michigan shore l ine .  

S o l i f l u c t i o n  - The process  of slow flowage from higher t o  lower ground of 
masses of s o i l  m a t e r i a l s  s a tu ra t ed  with water Fros t  pene t r a t ion  and 
subsequent freezingl thawing cycles  along c o a s t a l  b l u f f s  i s  a  s i g n i f i c a n t  
cause of s o l i f l u c t i o n ,  and r e l a t e d  flowage a c t i o u s .  

T i l l  - Poorly s o r t e d ,  poorly s t r a t i f i e d  ma te r i a l  deposi ted d i r e c t l y  by 
g l a c i a l  i c e .  

Toe Erosion - That e ros ion  which occurs a t  t h e  t o e  of b l u f f s  ( see  diagram 
below) l a r g e l y  a s  a  r e s u l t  of the continuous removal of ear then  mate- 
r i a l s  by waves or flows 

T O P  RETREAT 

SOLIFLUCTION 
SHEETWASH 
SEEPAGE 
WEATHERING 

AH D 
FACE DEGRADATION EROSION 

TOE 
RECESSION 

CUMULATION 

Source: Mechanics of Coastal  Landslides and t h e  Inf luence  of Slope 
Parameters,  E d i l  and Va l l e jo ;  UW-Madison, Department of C i v i l  and 
Environmental Engineering .. 
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APPENDIX A 

EROSION-RELATED REPORTS AND PUBLICATIONS OF THE 
WISCONSIN COASTAL MANAGEMENT PROGR&M 

Shore Erosion - A Study Plan,  1976. - -- - 
Provides an overview of the  Coastal  Program's i n i t i a l  process  f o r  s tudying ,  
examining, and s e l e c t i n g  a l t e r n a t i v e  damage reduct ion  p lans  f o r  Wisconsin. 

r, Shore Erosion/Mit igat ion Planning i n   isc cons in", - Wisconsin - -- - Coasta l  -- Management 
Program Amendments, Ju ly  1978. 

Documents Wisconsin's compliance wi th  Sec t ion  305(b)(9) ,  Coas ta l  Act 
Management amendments of 1976. 

Shore Erosion - A Bibliography, 1976. 
~nven to r i e s -ava i l ab le  hydrologic,  s o i l s ,  and c l ima to log ica l  
information on c o a s t a l  e ros ion  processes i n  Wisconsin, 

Shore Erosion Study Technical Report,  1977. -- --- 
Examines t h e  geotechnica l  causes of e ros ion  along Wisconsin's c r i t i c a l  
reaches ,  and provides add i t iona l  da ta  on recess ion  r a t e s ,  shore  p ro tec t ion  
devices ,  and shore l ine  s t a b i l i t y .  Technical Appendices a r e  a v a i l a b l e  f o r  - 
Kenosha, Racine, Milwaukee, Ozaukee, Sheboygan, and p a r t  of Manitowoc 
Counties.. A s p e c i a l  Lake Superior  Appendix i s  i n  pr 'eparation..  -- 

Wisconsin Coas ta l  A t l a s ,  1977. - ---- - -- 
Contains multi-county s t r i p  maps on land use/ownership, zoning, na tu ra l  
a r eas  and h i s t o r i c  s i t e s ,  w i l d l i f e  h a b i t a t s ,  and e ros ion  hazards f o r  
Wisconsin's Great Lakes shore l ine .  

An Analysis of the  I n t e r n a t i o n a l   rea at Lakes Board Report on Regulat ion of - - --- - - -- -- - 
Great Lakes Water Levels ,  1976. 

-, - 
Reviews t h e  poss ib l e  economic and environmental impacts of implementing 
seve ra l  l ake  l e v e l  r egu la t ion  schemes. Shore Property and Recreat ion -- --- -- - - 
t akes  an in-depth look a t  c o a s t a l  damages 

Ordinar'y High Watermark, 1976. -- - -- 
Analyzes t h e  l e g a l  aspec ts  of high watermark de terminat ion ,  examines t h e  
a l t e r n a t i v e  methods fo r  d e l i n e a t i n g  high watermarks, and provides s e v e r a l  
recommendations for  improving t h e  present  framework. 

Lake Bed Grants:  Great Lakes, 1976. -- -- --- 
Provides a  complete inventory and d e s c r i p t i o n  of c o a s t a l  l a k e  bed grants .  
Maps of a l l  g ran t  a reas  a re  included.  

Publ ic  Access: A Pol icy  Study, 1976,, - -- 
Provides an overview of boating/non-boating needs, i d e n t i f i e s  publ ic  access  
problems, and provides some po l i cy  opt ions .  

F e a s i b i l i t y  of Compensation f o r  Man-,Induced Shore Eros ion ,  1978. - -- - - --- - 
Reviews l e g a l  and admin i s t r a t ive  opt ions  f o r  compensating aggrieved 
proper ty  owners, and analyzes t h e  t echn ica l  f e a s i b i l i t y  of providing 
such compensation.. 



Some Nonst ruc tura l  A l t e rna t ives  f o r  t h e  Reduction of Shore Damages, 1977. --- - -- - - -- - - 
Provides a  genera l  d i scuss ion  on t h e  poss ib l e  use(s )  of hazard d i s c l o s u r e s ,  
zoning, insurance ,  r e l o c a t i o n ,  and a c q u i s i t i o n  along 1Yisconsin's Great 
Lakes shor 'e l ine.  

" ~ d d r e s s i n g  Coas ta l  Erosion Through Floodplain zoning", 1977. 
A working paper t h a t  analyzes t h e  problems assoc ia ted  with us ing  N R .  116 
(Floodplain zoning) fo r  a o s i o n  damage product ion .  

,, Bluff  Erosion Control  Under Wisconsin Shoreland Zoning Provisions",  1977. 
A working paper. t h a t  analyzes t h e  poss ib l e  ways of i nc reas ing  t h e  
e ros ion  hazard s e n s i t i v i t y  of N.R.  115 (Shoreland Zoning) 

?lonrogulatory Techniques f o r  Urban Growth !,I:tnngemenr i l l  Wisconsin, 1975 - - - - - - - - - -- - - - - - - - -- 
Exanines and analyzcs such techniques as publ ic  land ncrjuis ir ion,  publ ic  
investment planning,  p r e f e r e n t i a l  t a x a t i o n ,  and t r a n s f e r a b l e  development 
r i g h t s  f o r  b e t t e r  c o a s t a l  land use management. 

"The Role of t h e  Wisconsin Department of Natural  Resources i n  t h e  P ro tec t ion  
of t h e  Publ ic  I n t e r e s t  i n  Navigable waters" ,  Apr i l  1978,. 

Examines t h e  b a s i c  permi t t ing  author ' i ty  of t h e  Depar'tment, reviews permit 
ac t ions  taken under Chapter. 30, Wisconsin S t a t u t e s ;  and provides some 
recommendations f o r  impr'oving t h e  e x i s t i n g  r egu la to ry   process^ The 
appendix con ta ins  a  wide range of procedural  and o rgan iza t iona l  ma te r i a l .  

Great Lakes Shore Erosion Protec t ion:  A General Review wi th  Case S tud ie s ,  1977. -- - . -, --- 
Reviews t h e  planning and t echn ica l  aspec ts  of shore p r o t e c t i o n  device - 

cons t ruc t ion ,  and analyzes s t r u c t u r a l  f a i l u r e s  and successes  a t  nine 
s i t e s  i n  Wisconsin. 

Great Lakes Shore Erosion P ~ o t e c t i o n :  S t r u c t u r a l  Design Examples, 1978.  -- -- ---- - --- -- - 
Provides a  d e t a i l e d  c o s t  and engineer ing  layout  f o r  long term, in ter rnedb 
a t e  l i f e ,  and emergency s t r u c t u r a l  devices  based upon n ine  des ign  s i t e  
l o c a t i o n s  along Lake Michigan. 

Inventory of Shore P ro tec t ion  Devices, 1977., - - -- - -- 
A computerized l i s t i n g  of over 800 shore p ro tec t ion  devices along t h e  
Lake Michigan shore l ine .  



APPENDIX B 

METHODOLOGY FOR SHORELINE INVENTORY AND 
COST -. LAYOUT 

The procedur'es used t o  inventory unprotected c o a s t a l  reaches and a r r i v e  
a t  s t r u c t u r a l  p r o t e c t i o n  c o s t s  f o r  Lakes Michigan and Superior  var ' ied 
s l i g h t l y  due t o  a  l ack  of d a t a  along Lake Superior .  S p e c i f i c a l l y ,  a  s e t  of 
obl ique a e r i a l  photographs was not a v a i l a b l e ,  work on a  Geotechnical Appendix 
was not  completed, and r e l i a b l e  c o s t  f i g u r e s  f o r  temporary and long-term 
devices  wer'e not  ava i lab le . .  To f a c i l i t a t e  a c l e a r  comparison of t h e  assessment 
procedures used along each Great Lake, s e c t i o n  A w i l l  review s h o r e l i n e  inventory 
procedures and s e c t i o n  B w i l l  review c o s t  - layout  procedures.  

Lake Michigan -- 
Sect ion  A,. 

With t h e  a id  of an ohl ique s e t  of a e r i a l  photographs (May 1976- I l l i no i s  
S t a t e  Line t o  Sturgeon Bay; flown by t h e  Wisconsin Department of Natural  
Resources and funded by t h e  Wisconsin Coastal  Management Program), sho re l ine  
base and reach maps, National  Shore l ine  Study s t r i p  maps, U.S.G.S. 74 and 15 
minute topographic maps, and the  Coastal  Management Program Shore ~ r o s i o n  Study -- 
Technical  Report s e r i e s ,  each of the  fol lowing was determined: -- -- 

1. The unprotected po r t ions  of each s e c t i o n  i n  each reach through 
Sturgeon Bay, and t h e i r  b lu f f  and beach c h a r a c t e r i s t i c s .  Bedrock a reas  and 
lands  having durab le ,  well-maintained devices  were determined t o  be adequately 
pro tec ted .  Marshes and wetlands were excluded from cons idera t ion .  

2. T o t a l s  of unprotected and eroding,  or  po te i l t i a l ly  eroding,  coas t  
( i n  l i n e a r  f e e t )  by county and reach. Well-vegetated s lopes  and unendangered 
parks were not  included i n  t o t a l s .  

3 .  Categor ies  of unprotected shore l ine :  

a  Sandy p l a i n  or loli b luf f  ( l e s s  than 20 f e e t  high)  -- l i t t l e  i n d i -  
c a t i o n  of e r o s i v e  condi t ions  

b. S t a b l e  b lu f f  (20 f e e t  o r  h igher)  -- l i t t l e  i n d i c a t i o n  of e ros ive  
condi t ions  ,, 

c .  Unstable b l u f f  (20 f e e t  and h igher)  - -  evidence of seepage, 
s l i d i n g ,  slumping, or other  e ros ive  p rocesses ,  

Sec t ion  B. 

Using t h e  above c l a s s i f i c a t i o n  scheme and f i g u r e s  a s  a  base ,  a  c o s t -  
layout  was then  conducted along the  Lake Michigan shore l ine  with information 
provided by Owen Ayres and Associa tes ;  a  consul t ing  f i rm engaged i n  work on 
another  Coas ta l  Management Program p ro jec t  e n t i t l e d  Great Lakes Shore Erosion --- - - -- 
Protec t ion:  S t r u c t u r a l  Design Examples. Average c o s t s  per  l i n e a r  f o o t  f o r  - - - -- 
temporary, in te rmedia te ,  and long-'term pr 'o tec t ion  were then determined.. In t e r -  
mediate and long-term c o s t s  wexe found t o  vary according t o  b lu f f  charactex-  
i s t i c s ,  i . e .  whether or not  a  b luf f  s t a b i l i z a t i o n  technique was needed. The 



base f i g u r e s  l i s t e d  below were used t o  genera te  c o s t  f i g u r e s  f o r  t h e  Lake 
Michigan shore l ine .  

Average 
Level of P ro tec t ion  Bluff C h a r a c t e r i s t i c  Cost Per  Linear  Foot 

Tempor ar y 
Intermediate  Sandy P l a i n  o r  Low Bluff 

S tab le  Bluff 
Unstable Bluff 

Long Term Sandy P l a i n  or Low Bluff 
S tab le  Bluff 
Unstable Bluff 

Table V I I  on page 37 conta ins  a county-by-county breakdown of a l l  c o s t  
f i g u r e s  and e r o d i b l e ,  l i n e a r  footage fo r  Lake blichigan, 

Lake Superior -- -- 
Sect ion  A. 

With the  a id  of U,,S.G.S. 7% and 15 minute topographic maps, National  Shore-, - - -- ,- --- 
l i n e  Study s t r i p  maps, Coas ta l  Management Program shore l ine  base and reach maps, - -- 
and Wisconsin's Lake Superior  Shore l ine  (a  phys ica l  inventory of t h e  shore l ine  --- 
by Zube and Dega Assoc ia t e s ) ,  each of t h e  following was determined: 

1. Tie  unprotected po r t ions  of each s e c t i o n  i n  each reach,  and t h e i r  
genera l  b lu f f  and beach c h a r a c t e r i s t i c s ,  Bedrock areas  and lands  having 
durable  devices  were determined t o  be adequately pro tec ted .  Marshes and 
wetlands were excluded from cons idera t ion . .  

2.. T o t a l s  of unprotected and eroding,  o r  probably eroding,  c o a s t  ( i n  
l i n e a r  f e e t )  by county and reach.,  The lakeward s i d e  of Wisconsin Poin t  was 
to ta led ,  but  o t h e r  sand po in t s  o r  s p i t s  were not. .  The e a s t e r n  and southern  
s i d e s  of Madeline Is land  were examined and inventor ied .  

Sec t ion  B. 

Using t h e  above f i g u r e s  and shor 'e l ine  a n a l y s i s  a s  a base,  a gene ra l  cos t -  
layout  was then  conducted., Costs  f o r  tempor'ary p r o t e c t i v e  devices  were averaged 
from Lake Michigan as  per  Owen A y ~ e s  research  s i n c e  f i g u r e s  f o r  temporary devices  
along t h e  Lake Superior  sho re l ine  were not ava i l ab le .  The in termedia te  l i f e  
f i g u r e s  were der ived  from t h r e e  Lake Superior p ro jec t s :  Por t  Wing, Madeline 
Is land ,  and Madigan Reach. The long.-term p r o t e c t i v e  device f i g u r e s  were der ived  
from Gwen Ayres research  and Lake Superior  p r o j e c t  c o s t s  (Lake Park, Po r t  Wing, 
and Madeline I s l and) .  Costs  pe r  l i n e a r  f o o t  along Lake Superior  were found 
t o  average a s  fol lows:  



Level of P ro tec t ion  - Cost Per Linear  Foot 

Temporary 
Intermediate  
Long -Term 

Tablev11 on page 37 conta ins  a  county-,by'-county breakdown of a l l  
c o s t  f i g u r e s  and e rod ib le ,  l inear .  footage for. Lake Super ior .  
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APPENDIX D 

PLANNING CONSIDERATIONS FOR SHORE/BLLFF PROTECTION DEVICES 

Wave In te rcep t ion  and Attenuation Methods ................................ 
1. Offshore Breakwaters 

Def in i t ion :  An offshore  s t r u c t u r e ,  normally o r i en ted  p a r a l l e l  t o  the  - 
shore l ine ,  which prevents waves from reaching the  beach and 
reduces waves energy i n  the  nearshore zone. 

Planning Considerat ions:  Offshore breakwaters must be loca ted  f a r  --------- 
enough offshore t o  al low ample flow of longshore c u r r e n t s  between 
the  s t r u c t u r e  and shore. Since they tend t o  t r a p  beach ma te r i a l s  
i n  t h i s  calmer water environment, downdrift  beach ma te r i a l  
s t a r v a t i o n  and er 'osion w i l l  occur. 

Offshore breakwaters a r e  gene ra l ly  more d i f f i c u l t  and expensive 
t o  cons t ruc t  than o t h e r  shore p ro tec t ion  devices i n  t h e  Great 
Lakes due t o  water l e v e l  f l u c t u a t i o n s .  I n  order  t o  e f f i c i e n t l y  
absorb o r  r e f l e c t  wave energy, they must be l a r g e  and durable. 
Repair and maintenance is d i f f i c u l t  and expensive. 

However, breakwaters leave  the  shore l ine  open fo r  r e c r e a t i o n a l  
uses and they do not  s e r i o u s l y  a f f e c t  shore l ine  a e s t h e t i c s .  Also, 
they  could provide some s h e l t e r  fo r  small  boats  during storms. 

Construct ion Mater ia ls :  
Quarrystone; placed i n  a rubble mound. 
P recas t  and poured concre te  armor uni t s .  
Cant i levered  s t e e l  shee t  p i l e  wal ls  o r  c e l l u l a r  u n i t s .  
Rock-filled timber c r i b s  and gabions; used i n  shallow water  and 

low-energy environments. 

Costs: ( i n i t i a l  cons t ruc t ion  per l i n e a r  f o o t )  
General c o s t  range -- $500 - $1000 
Massive, rubble mound -- $1,500 - $1,900 

Beach Accret ion Methods 

2. :nshore Breakwaters 

Def in i t ion :  A s t ructu1.e o r  s e r i e s  of s t r u c t u r e s  cons t ruc ted  p a r a l l e l  -- --- -- 
t o  t h e  shore i n  t h e  shallow inshore a rea  t o  reduce wave energy 
and promote beach accr,etion. 

Planning Considerat ions:  Inshore breakwaters a r e  normally only  used ---------- 
i n  shal low waters  '(two t o  f o u r  f e e t ) ,  on low s lope  beaches, and 
wi th in  100 t o  200 f e e t  of the  shore. The a rea  between t h e  s t r u c -  
t u r e  and shore  is s u b j e c t  t o  accre t ion .  I n  the  event of complete 
beach acc re t ion ,  the  s t r u c t u r e  may func t ion  a s  a perched beach. 



Inshore breakwaters tend t o  be low t o  moderate-,cost devices  which 
can be deployed f a i r l y  e a s i l y ,  e.g. rubber t i r e  mats, p recas t  
concre te  z-wall, small rubble mounds. Also, because some a r e  
r e l a t i v e l y  simple i n  des ign  and constr 'uct ion,  they can be deployed 
i n  a t imely manner. While beach use and a e s t h e t i c s  may not  be 
seve re ly  a f fec ted  by these  s t r u c t u r e s ,  swimming and f i s h i n g  i s  
o f t e n  precluded. 

Inshore breakwaters a r e  o f t e n  shor t - l ived  devices s i n c e  they can 
r e a d i l y  be destroyed o r  grounded dur ing  heavy storms and high 
water  periods. Excessive beach acc re t ion  can bury them. Without 
an abundant supply of s u i t a b l e  beach ma te r i a l s ,  inshore  devices 
may f a i l  t o  a c c r e t e  a beach. They can a l s o  pose navigat ional  
obs tac le s ,  and may prove d i f f i c u l t  t o  remove. Inshore break- 
waters  should not be used with g ro ins  unless  a thorough beach and 
wave ana lys i s  has been conducted. Per iodic  t o  cont inual  main- 
tenance is o f t e n  needed t o  keep them properly a l igned and 
e f f e c t i v e .  

Construct ion Mater ia ls :  ------------- 
Precas t  concre te ;  o f t e n  placed i n  zig-zag fashion.  
Rubber t i r e s ;  l inked together '  t o  form f l o a t i n g  mats. 
Quarrystone; placed i n  small mounds. 
Longard tubes. 

Costs:  ( i n i t i a l  cons t ruc t ion  per l i n e a r  f o o t )  --- 
General c o s t  range -- $70 - $170 
Precas t  z-walls - -  $80 - $140 
Rubber t i r e  mats -- $75 - $110 
Longard tubes -- $70 - $160 

3 .  Groins 

Def in i t ion :  A s t r c c t u r e ,  e i t h e r  permeable o r  impermeable, normally ------ 
cons t ruc ted  perpendicular  t o  the  shore  t o  t r a p  l i t t o r a l  d r i f t  
and reduce wave energy. Beaches tend t o  a c c r e t e  on t h e  u p d r i f t  
s i d e  thereby s t a r v i n g  the  downdrift  s ide .  

Planning Considerat ions:  Groins a r e  most e f f e c t i v e  when extended i n t o  ------------ 
t h e  breaker  zone, and need not be placed i n t o  water deeper than 
thr,ee t o  f i v e  f e e t  o r  100 f e e t  lakeward of the  shore l ine .  They 
can be deployed a s  a s i n g l e  long u n i t  o r  a s  a s e r i e s  of u n i t s ,  
spaced approximately two t o  t h r e e  times t h e i r  length  apa r t .  
Groins should extend well  back i n t o  the  beach t o  prevent 
f l ank ing  and undermining. The o u t e r  end has t o  withstand the  
f u l l  impact of waves and t h e i r  associa ted  scour. Since t h e  
presence of s u i t a b l e  beach ma te r i a l s  i n  longshore c u r r e n t s  i s  
c r i t i c a l ,  a l l  coas ta l ,  environments a r e  not  s u i t e d  t o  gr'oins. 

Groins have been extens ive ly  used along Wisconsin's shore l ine .  
A wide v a r i e t y  of ma te r i a l s  can be used t o  constxuct  g ro ins ,  
e.g. nylon bags and tubes ,  t imber c r i b s ,  quarrystone,  s t e e l  
s h e e t  pile. Thus, they can se rve  a s  temporary a s  wel l  a s  



permanent type so lu t ions .  Permanent cons t ruc t ion  gene ra l ly  c a l l s  
f o r  s p e c i a l i z e d  equipment and expe r t i s e .  Groins o f f e r  v i ab le  
op t ions  near  r ec rea t iona l  beaches and r e s o r t  a r e a s  s i n c e  they 
may not  i n t e r f e r e  with swimming and f i sh ing .  

Groins must be c a r e f u l l y  designed, placed, cons t ruc ted ,  and 
maintained t o  provide maximum l e v e l s  of pro tec t ion .  Proper 
des ign  e l e v a t i o n  and cons t ruc t ion  i s  e s s e n t i a l  s i n c e  storms and 
h igh  water  periods can  render  them i n e f f e c t i v e  o r  inoperable.  
Groins should be t ied-back i n t o  t h e  b l u f f  o r  beach t o  prevent  
f lanking .  Since gro ins  have a  tendency t o  a c c e l e r a t e  downdrif t  
e ros ion ,  a l l  p o t e n t i a l  adverse impacts should be assessed  i n  
advance. Maintenance c o s t s  can be high due t o  s e t t l i n g ,  f lanking,  
scour ing ,  and storm damage. A z ' t i f i c i a l  nourishment is o f t e n  
recommended t o  maintain maximum e f f e c t i v e n e s s  and reduce 
downdrif t  impacts. Groins may pose navigat ional  hazards and 
obs t ac l e s ,  p a r t i c u l a r l y  i f  t h e  lakeward end s e t t l e s .  

Cons t ruc t ion  Mater ia l s :  
----A%--------- 

Quarrystone; placed i n  mounds. 
Nylon bags; used a s  temporary p ro tec t ion ,  
Longar d tubes.  
S t e e l  s h e e t  p i l e s .  
Fzecast  concre te  members and p i l e s ;  permeable and impermeable. 

Costs :  ( i n i t i a l  cons t ruc t ion  per l i n e a r  f o o t )  ---- 
General c o s t  range $70 - $250 
Longard tubes $90 .- $160 
S t e e l  shee t  p i l e  -- $120 - $190 
Nylon bags f i l l e d  wi th  sand - -  $60 - $90 
S t e e l  shee t  p i l e  wi th  sand f i l l  $520 

4. Beach Nourishment 

Def in i t i on :  A r t i f i c i a l  a d d i t i o n  of sand or coarse p a r t i c l e s  t o  t h e  
beach regime s o  a s  t o  bui ld-up,  and maintain,  p r o t e c t i v e  beaches. 

Planning Considerat ions:  Beach nourishment can b e s t  be used a s  a  
,-------------, 

p r o t e c t i v e  measure along g e n t l y  s loped beaches wi th  low e ros ion  
r a t e s .  Also, i t  may be used t o  enhance t h e  e f f e c t i v e n e s s  of 
g r o i n  systems where t h e  l i t t o r ' a l  d r i f t  supply i s  insu f f i . c i en t .  
The ma te r i a l s  t o  be added should have t h e  same g r a i n  s i z e  
proper t ies  a s  t h e  e x i s t i n g  beach ma te r i a l s .  Placement of 
cleaned sand o r  gravel  ma te r i a l s  can be done by spreading o r  
by dumping p i l e s  along t h e  u p d r i f t  end. Fac tors  which a s s i s t  
i n  determining t h e  a p p l i c a b i l i t y  of t h i s  technique inc lude  
longshore c u r r e n t  o r i e n t a t i o n  and r a t e s ,  fo re shore  s lope ,  e ros ion  
r a t e s ,  and l i t t o r a l  d r i f t  r a t e .  

Where appropr i a t e ,  beach nourishment could o f f e r  a  v i a b l e ,  low- 
c o s t  form of pro tec t ion .  The l o c a t i o n ,  q u a l i t y ,  m d  q u a n t i t y  
of s u i t a b l e  beach ma te r i a l s  l a r g e l y  determines i ts  economic 
f e a s i b i l i t y .  D~edged ma te r i a l  from r i v e r  mouths and harbors  



can provide a v i ab le  source. Permanent sources of ma te r i a l  should 
be i d e n t i f i e d  before i n i t i a t i n g  t h i s  a l t e r n a t i v e .  Beach nourishment 
has minimal e f f e c t s  upon shore l ine  use and aes the t i c s .  Ti2i.s tech- 
nique i s  p a r t i c u l a r l y  valuable around r e c r e a t i o n a l  f a c i l i t i e s  and 
r e s o r t s  where a n a t u r a l  environment and s o l u t i o n  is sought. 

During periods of acce lera ted  erosion,  the  maintenance c o s t s  of 
con t inua l  beach nourishment can be high. Also, some supplemental 
shore l ine  armoring may be d e s i r a b l e  near  high value p roper t i e s  
and f a c i l i t i e s ,  Because t rucks  and o the r  heavy equipment a r e  
gene ra l ly  needed t o  implement t h i s  technique, beach access  and 
movement should be c a r e f u l l y  planned and timed. Winter and e a r l y  
spr ing  dumping can be e f f e c t i v e  i n  remote beach areas .  

Construct ion Materials :  ----- - ---- --, 
Sand, c lean ,  no f i n e  content .  
Gravel, c lean ,  no f i n e  content .  

Costs: (sand supplement and maintenance per  l i n e a r  f o o t )  
* 

General cos t  range -- $40 - $110 

*where it i s  necessary t o  re , -es tabl i sh  o r  r e s t o r e  beaches before  
nourishing begins, c o s t s  can be s u b s t a n t i a l l y  higher.  Perhaps 
a s  high a s  $200 t o  $400 per f o o t .  

5. Revetments 

Def in i t ion :  A sloped l a y e r  o r  f ac ing  of e ros ion  x ' e s i s t an t  m a t e r i a l  -- ---- - -- - 
placed along the  backshore edge ox b lu f f  t o e  t o  r e s i s t  wave 
a t t a c k  and erosion.  

Planning Considerat ions:  Revetments, l i k e  other. forms of shore  
---------, 

armoring, a r e  used when eros ion  must be stopped along a s p e c i f i c  
zone o r  l i n e ,  Revetments a r e  f r equen t ly  used t o  provide toe  
p r o t e c t i o n  along b lu f f s .  They can be cons t ruc ted  of ind iv idua l  
armor u n i t s  o r  of in t e r lock ing  ones. Any number of ma te r i a l s  
and techniques can reduce t h e  e ros ive  fox'ces of waves, e.g. 
concre te ,  r sck ,  grouted t i r e s ,  nylon bags and tubes. 

However, t he  most e f f e c t i v e  ones a r e  designed t o  withstand s p e c i f i c  
storm and l ake  l e v e l  condi t ions ,  A bedding l a y e r  of s tones ,  g rave l ,  
and f i l t e r  c l o t h  i s  e s s e n t i a l  f o r  a l l  in termedia te  and permanent 
l i f e  revetments t o  prevent scouring during wave a t t a c k  and wave 
run-.up. Tie-backs a r e  o f t e n  needed t o  prevent f lanking a t  t h e  ends. 

Revetments a r e  t h e  most common form of shore  p ro tec t ion  along 
Wisconsin's Great Lakes shore l ine .  Their popular i ty  can be  l a r g e l y  
a t t r i b u t e d  t o  ma te r i a l  a v a i l a b i l i t y ,  ease  of deployment, and t h e i r  
low t o  moderate c o s t ,  The i n s t a l l a t i o n  of small  revetment u n i t s  
can be done on a "do-it-yourself" bas i s .  Also, because they can 
be deployed very quickly,  they can be used a s  temporary s o l u t i o n s  



d u ~ i n g  emergency condi t ions ,  e.g. s tone  o r  rock r ip rap .  Erosion 
r a t e s  and hazards can o f t e n  be reduced on a spot-by-spot b a s i s  
wi th  revetment techniques. 

When used a s  temporary o r  emergency devices,  revetments a r e  sub jec t  
t o  extens ive ,  and sometimes immediate, f a i l u r e  due t o  f lanking,  
overtopping, and scouring, Such f a i l u r e s  may add t o  t h e  c o s t s  of 
cons t ruc t ing  more permanent so lu t ions .  Revetments do no t  p ro tec t  
the  foreshore  beach and they can a c c e l e r a t e  e ros ion  r a t e s  on 
adjacent  proper t ies .  Aes the t i ca l ly ,  revetments may s e r i o u s l y  
a l t e r  t h e  shore l ine  s e t t i n g ,  p a r t i c u l a r l y  when loose dumping is 
used. Beach access and use can be se r ious ly  hampered by revetments. 
Upon f a i l u r e ,  many ma te r i a l s  can prove t o  be long-term hazards 
f o r  s7wimmers and beach users .  Maintenance c o s t s  f o r  temporary and 

~ n u o u s  .. in termedia te  l i f e  s t r u c t u r e s  a r e  l i k e l y  t o  be high and cont' 

Construct ion Mater ia ls :  - --- 
Sorted quarrystone,  used f o r  in termedia te  and long l i f e  so lu t ions .  
Unsorted s tone  and rock ( r i p r a p ) ;  not recommended except under 

emergency condit ions) .  
Njrlon bags; e i t h e r  f i l l e d  with grout  o r  sand, 
Longard tubes;  one s i n g l e  o r  seve ra l  stacked. 
T i r e s ;  grouted and anchored. 
P recas t  concrete;  i n t e r lock ing  blocks ox cobblestones,  nami r ings .  

Costs: ( i n i t i a l  cons t ruc t ion  per  l i n e a r  f o o t )  ----- 
General c o s t  x'ange -- $60 - $250 
Stone o r  rock ( r ip rap )  $60 - $100 
Stone o r  rock (long l i f e )  -- $125 - $180 
Sand-fill .ed nylon bags $60 -. $90 
Anchor'ed rubber t i r e s  with sand -- $110 .- $150 

6. Seawalls and Bulkheads 

Def in i t ion :  Ver t i ca l  s txuctuxes ,  o f t e n  designed a s  wa l l s ,  cons t ruc ted  ------- 
along the  backshore zone or hluff  toe  t o  r e s i s t  wave a t t a c k  and, 
i n  t h e  case  of bulkheads, t o  hold back ea r then  ma te r i a l s .  

Planning Considerat ions:  Although c l o s e l y  l inked,  seawalls  and bulk- - 
heads have d i f f e r i n g  pr'imary purposes. Seavialls a r e  gene ra l ly  
more massive i n  cha rac te r  and a r e  designed t o  withstand f u l l  wave 
a t t ack .  Bulkheads a r e  normally designed t o  r e t a i n  and support  
ea r then  ma te r i a l s  wi.th the  secondary func t ion  of r e s i s t i n g  wave 
a t t a c k ,  To serve  i n  these  c a p a c i t i e s  f o r  any length  of time, 
both techniques r equ i re  h ighly  dur'able ma te r i a l s  which a r e  
s p e c i f i c a l l y  designed f o r  s i t e  geologic and wave s e t t i n g  
condit ions.  Seawalls a r e  p a r t i c u l a r l y  v iab le  opt ions  near  s t e e p  
o f f shore  zones. Both techniques a r e  used i n  conjunct ion with 
upper b lu f f  s t a b i l i z a t i o n .  Curved o r  i r r e g u l a r  s u r f a c e s  can be 
b u i l t  i n t o  these  devices t o  b e t t e r  d i s s i p a t e  wave energy, Bulk- 
heads r equ i re  s t rong and f l e x i b l e  anchoring and connect ing 
techniques,  e.g. deadmen, timber whalers ,  c a b l e s ,  Adequate 
p r o t e c t i o n  aga ins t  scouring,  washout, and f lanking i s  e s s e n t i a l  
f o r  both techniques. 



A s  long a s  they a r e  properly placed, designed, and cons t ruc ted ,  
seawalls  and bulkheads provide r e l i a b l e ,  long-term p ro tec t ion  f o r  
t h e  shorel ine.  Also, they great1.y enhance the  v i a b i l i t y  and 
d u r a b i l i t y  of upper b lu f f  s t a b i l i z a t i o n  a c t i v i t i e s .  With c a r e f u l  
design,  seawalls ,  and bulkheads may not se r ious ly  a f f e c t  shore- 
l i n e  a e s t h e t i c s ,  Beach use and access can be f a c i l i t a t e d  through 
t h e  cons t ruc t ion  of stepped wal ls ,  access c o r r i d o r s ,  and ladder  
systems. Maintenance c o s t s  a r e  normally r e l a t i v e l y  low, assuming 
proper design and construct ion.  Major storms can cause some 
s e t t l i n g ,  scour,  and displacement. 

Seawalls and bulkheads have not  been widely used i n  Wisconsin 
except around marinas, harbors ,  and publ ic  f a c i l i t i e s ,  Not only 
a r e  they more expensive than o the r  armoring techniques, gene ra l ly  
over  $150 per  f o o t ,  bu t  they a r e  not un ive r sa l ly  app l i cab le  t o  
t h e  e n t i r e  shore l ine .  Generally, they a r e  not  s u i t e d  t o  "do-it-, 
yourse l f"  pro jec ts .  L o w ~ o s t  vers ions  of these  devices  should be 
c a r e f u l l y  analyzed p r i o r  t o  implementation. Accelerated eros ion  
of the  immediate f r o n t i n g  (foreshore)  beach and unprotected 
f l a n k  a r e a  a r e  common e f f e c t s  of seawall  and/or bulkhead p ro jec t s ,  
These s t r u c t u r e s  may l i m i t  some r e c r e a t i o n a l  and n a t u r a l  s h o r e l i n e  
uses.  

Construct ion Materials :  (Seawalls) ------------ 
Nylon bags: grout  f i l l e d  and anchored. 
&ngard tubes;  s i n g l e  or stacked. 
S t e e l  shee t  p i l e ;  o f t en  re inforced .  
Concrete; poured-in-place o r  p recas t  blocks. 

c o s t s :  ( i l i t i a l  cons t ruc t ion  per l i n e a r  f o o t  - seawalls)  ---- 
General c o s t  range -- $120 - $500 
Grout - f i l led  nylon bags -- $100 - $150 
Massive, concrete wal l  -- $500 - $650 
Longard tubes $150 - $350 

Construct ion Materials :  (Bulkheads) 
-------------, 

S t e e l  shee t  p i l e .  
Timber p i l e s .  
Concrete; p i l e s  and poured-in-place, 

Costs: ( i n i t i a l  cons t ruc t ion  per  l i n e a r  f o o t  - bulkheads) 
---, 

General c o s t  range -- $90 - $300 
Timber p i l e s  -- $30 - $150 
Sheet  s t e e l  p i l e s  $175 .- $300 
Concrete p i l e s  -- $120 - $250 

7. Bluff S t a b i l i z a t i o n  Methods 

Def in i t ion :  Any technique o r  management a c t i v i t y  which inc reases  t h e  ------- 
o v e r a l l  s t a b i l i t y  of s o i l  and s u b s o i l  horizons i n  b l u f f s  by reducing 
o r  removing those f a c t o r s  c r e a t i n g  i n s t a b i l i t y ,  e.g. groundwater 
seepage, s t e e p  s lopes ,  hydros ta t i c  pressures ,  su r face  water runoff.  



Planning Cons ide ra t ims :  Where b l u f f s  i n  excess of t e n  f e e t  ad jo in  t h e  - 
shore l ine ,  t h e  geotechnical  and hydrogeologic aspec ts  of sho re l ine  
e ros ion  should be inves t iga ted .  Aside from t h e  undercut t ing  a c t i o n  
of waves a t  the  bluff t oe ,  a  number of f a c t o r s  can c o n t r i b u t e  t o  
b lu f f  recess ion .  They include a  s t eep  angle of repose,  gr'ound-, 
water movements which cause sapping and sloughing, exposed b lu f f  
f a c e s ,  sand o r  si l t  l enses ,  su r face  water runoff ,  and upland manage- 
ment p rac t i ces .  Thus, armament of t h e  b l u f f  t o e  does not  ensure 
t h e  permanent ces sa t ion  of e ros ion  processes.  

A wide range of techniques have been devised t o  inc rease  t h e  
s t a b i l i t y  of c o a s t a l  b l u f f s .  Generally,  they e i t h e r  at tempt t o  
remove s o i l  and excess groundwater, pr,event o r  reduce su r face  
water  movement and i n f i l t r a t i o n  i n  t h e  b luf f  a r e a ,  o r  armor and 
p r o t e c t  t h e  b lu f f  face .  Techniques which accomplish t h e s e  ob jec t ives  
inc lude  t e r r a c i n g ,  r e t a i n i n g  mal l s ,  regrading,  granular  b a c k f i l l s ,  
dewatering we l l s ,  ho r i zon ta l  d r a i n s ,  ca t ch  bas ins  with o u t l e t  p ipes ,  
epoxy s o i l  b inders ,  and vegetat ing. .  In determining which technique 
i s  b e s t  s u i t e d  t o  a  given b lu f f  s e t t i n g ,  spec ia l i zed  geologic and 
hydrologic equipment and e x p e r t i s e  i s  of ten  needed. Along high 
b l u f f s  with seepage problems, severa l  techniques may have t o  be 
implemented. Regrading and t e r r a c i n g  may be imprac t ica l  where 
upland bui ld ings  a re  c l o s e  t o  t h e  b lu f f  edge. 

By inc luding  b lu f f  s t a b i l i z a t i o n  i n  e ros ion  con t ro l  programs, b lu f f  
r ecess ion  can be reduced more quickly  and shore armament devices 
w i l l  normally perform b e t t e r  and l a s t  longer.  Some s t a b i l i z a t i o n  
techniques which a r e  land management or ien ted  can be implemented on ,, a do-i t -yourself"  b a s i s .  Access t o  the  b l u f f  i s  normally not l imi t ed  
by water l e v e l  cond i t ions ,  except when oversteepened s lopes  ar 'e pre- 
s e n t .  Once completed, maintenance requirements a re  normally moderate 
but  cont inual  f o r  most techniques,  e.g. reseeding,  pipe c leaning ,  
add i t ion  of granular  ma te r i a l .  Bluff s t a b i l i z a t i o n  and management 
does not  normally adversely a f f e c t  a e s t h e t i c s  and shore l ine  use. 

General ly,  b luf f  s t a b i l i z a t i o n  r e q u i r e s  c a r e f u l  planning and des ign  
p r i o r  t o  implementation. In many cases ,  b lu f f  s t a b i l i t y  can be 
increased  through impr'oved upland management techniques..  Consulta- 
t i o n s  with s o i l  s c i e n t i s t s ,  g e o l o g i s t s ,  hydrogeologists ,  and engineers  
may be necessary t o  develop a  t o t a l  s i t e   plan^ Costs f o r  high b l u f f s  
with complex geotecbnical /hydrologic problems can be very high. 
When t h e  c o s t s  of t o e h e a c h  p r o t e c t i o n  a r e  added t o  those c o s t s  
assoc ia ted  with b lu f f  s t a b i l i t y ,  many c o a s t a l  property owners and 
managers may f ind  i t  d i f f i c u l t  t o  r e a d i l y  f inance  l a r g e  p r o j e c t s .  

Construct ion Materials :  - -- -- - 
Pipes  and t i l e s ;  metal ,  p l a s t i c ,  and c l a y .  
Pumps 
Granular f i l l  and s o i l  b inders .  
P l a s t i c  s h e e t s  and l i n e r s .  
Grasses,  schrubs,  and t r e e s .  
S t e e l  or timber r e t a i n i n g  w a l l s .  



costs :  ( i n i t i a l  construction) -- 
6-foot deep trench with dra in  pipe -- $1.50 - $3.00 per foot.  
15-foot deep trench with drain pipe -- $12.00 - $15.00 per foot.  
Surface water drop-outlet -- $3000 - $4000 per project. 
12-inch well discharge pump and pipe -- $35.00 per foo t  plus 

$500 f o r  pump. 
Reinforced ear th  methods (concrete) -- $17.00 - $20.00 per 

square foo t  of wall. 
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s,:,all m a c n  erosion 
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(Section 103 
Dro,,ects) 

Resource conser- 
v a t i o n  an6 
beVeLoDment 

oroJ"Cts 

Rural credit 
pro6'8m; soil 
and water ioans 

APPENDIX E: PRINCIPAL SOURCES OF FINANCIAL AND 
TECHNICAL ASSISTANCE RELATZI) TO 
EROSION HAZARDS IN WISCONSIN 

PRINCIPAL" FINANCIAL AND TECHNICAL ASSISTANCE PROGRAMS 
RELATED TO EROSION HAZARDS I N  WISCONSIN 

SPONSORING 
A G f N C Y  

. S .  Arm" CorDs 
i Engineers (COE) 

3s Agriculture: 
'Brmer6 Home 
Admlnrstrstlon 
(Frnrn! 

PROGRAM DESCRIPTION I 
OF A S S I S T A N C E  

eta\ A& a\ SCOPE 

correct (lessen1 asmapes to the maximum 

rrnsonnble extent. Federai government 
will cover all costs Up to $1 million per 
p'DJecf. ProJects above $1 nillion m u 5 t  
be approved bv Congress. 

servlces vrovided can lnciude site 
insrreefions, consultations, taonnioal 
aid, design revreas, a d  constructLon 
~nspect%ons. projects are handled 
p,.o,",,t1y within the limits of avail- 
able resources. 

permits multi-count" lane manaxement, 
pollution colltrol orojects. Would be most 
h e l ~ i u l  *or upper bluff management. Only 
two R.C.&D. areas are apllroveo: PV-Ru-Tau 

~ ~ 

and lumberjack arong Lake SuDerlor. 

Trcnnrcal assxstance  provided for site 
eva~uatxons. u o ~ r n d  devzce d e j m ~ s  ana 

sailit" and coastal ,,r*orities. 

Could Drovide Lane management assistance 
i n  direct drainage watersbeds arong snore- 
line. Maxrmum funding without congres- 

X slonal approval is $1 million. Coat-sharm 
is worled out With  indlviduai land owners 
in oroject area. 

ComDetitive loans ror man" conser"aflon/ 
lalid management ilurnoses to working ,arms. 
Maximum loan DrlnclDai is $100,000 ner 
project. SCS often provides fechnrcal 
advice on DroJects. 

Competltlve Loans for building, irn,,rov,ng, 
or relocating nomee in rural areas (le~s 
than 10,000 ~ o ~ u ~ s t i o n ) .  Maximum roan 
limit is $50.000. 

I P R O G R l l  CONTACT 
C O N D I T I O N S  O i  A S S l S T l N C t  

h l ~ v  ~ublic entities are ~ a k e  ~lchigan: 
eligible. Emergenoy Chicago District, 
eonditlons must be documented COE 
and a reeonnalssance study Lake Superlor: 
."St be conducted. St. Pa", District, 

,-<.- " ,u 

m l y  public entitles are 
eligible. Applicant must 
part te i~ la ie  ~n project. A 
reconnalssanee investigation II 

must ,,e conducted before 
BpprDYal .  I 
Both Dublic ent i tres  an6 
Drlvate sector interests are 
eligible. Damages m u s t  be 
attr ibutable  to a federal I 
limited to non-federal 
~"bli" entitles. Services 
must be offlcisllv recueated. 
This ~lrogrm I b  intended 1 II 
for onen and/or unoroteotea 
snores. 

"oiand erosion control must be l~ountv (Distrlct l  

governments or non-oroiit conservatron Office 
agencxes must lnltlate 

recuest Driorlt,.. Coastal 
~riorities are established 
bV local soil and water 
conservation district. I 

I 
Area must be aificlsllv 
delineated and s Dl*" is 

I 
A farm improvement m a n  r s  ~mm: count" office 
needed along With riocumen- or state office 
tatlo" of  rinsnclng I (Stevens Porntl difficultre8. 

~inanomg difficult" must be 
well documenteb. I II 
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APPENDIX F 

ISSUANCE OF WATER REGULATORY PERMITS 
UNDER CHAPTER 30, 

WISCONSIN STATUTES 

The genera l ized  procedure f o r  Chapter 30 permi.ts is s e t  out i n  Manual 
Code 3506.1 (Figure 1 ) .  Under t h i s  process the  app l i can t  submits a permit 
request  t o  the  d i s t r i c t  d i r e c t o r .  I n  the  Northwest and Lake Michigan d i s -  
t r i c t s ,  t he  d i s t r i c t  o f f i c e  f i e l d s  the  app l i ca t ion  out t o  the  appropr ia te  
ayes o f f i c e  f o r  inves t iga t ion  (Figure 2 ) .  In the  Southeast d i s t r i c t ,  which 
has no a rea  o f f i c e s ,  t he  f i e l d  inves t iga t ion  is conducted by the  d i s t r i c t  
o f f i c e .  Copies of the  app l i ca t ion  a r e  a l s o  sen t  by the  d i s t r i c t  o f f i c e  t o  
the  c e n t r a l  o f f i c e  (Bureaus of Water Regulation and Zoning and Environmental 
Impact) and t o  the  county zoning adminis t ra tor .  

F ie ld  review i s  conducted by t h e  area  f i s h  manager, the  a rea  w i l d l i f e  
manager, t he  a rea  cons"rvation warden, and the  a rea  water management inves t i -  
g a t o r  i n  the  Northwest and Lake Michigan d i s t r i c : t s  and by t h e i r  func t iona l  
counterpar ts  i n  t h e  Southeast d i s t r i c t  o f f i c e .  The f i e l d  r epor t  is pr imar i ly  
environmental (Form 3500-23). I t  examines impacts on f i s h ,  considering the  
value of the  spec ies ,  i ts c l a s s  and abundance; impacts on p roduc t iv i ty ,  espe- 
c i a l l y  the  e f f e c t  on nursery and spawning a reas ;  h a b i t a t ,  including bottom 
type and vegeta t ion;  w i l d l i f e  (considering theix value and abundance); t he  
s t a b i l i t y  of t h e  shore l ine ;  f lood p l a i n  and sholeland zoning cons idera t ions  
(zoning c l a s s i f i c a t i o n ;  present  land use wi th in  300 f e e t  of t h e  shore l ine ;  
c o n f l i c t s  with NR 115 o r  116, W i s .  Adm. Code; and the  ex i s t ence  of other '  
required r egu la to ry  au thor i ty  - v i l l a g e  o r  c i t y ,  town, county, and f e d e r a l  
(Corps of Engineers) ;  s p e c i a l  environmental cons idera t ions  ( a e s t h e t i c  values,  
f o r  example); and the  o v e r a l l  impact on the  environment, considering the  
eco log ica l  d i v e r s i t y  of the  ax'ea and i t s  contribution t o  the  s t a b i l i t y  of 
t h e  lake. .  I n  add i t ion  t o  these  environmental cons ide ra t ions ,  t h e  water regu- 
l a t i o n  i n v e s t i g a t i o n  a l s o  looks a t  present  publ ic  use of the  p r o j e c t  s i t e  
( f o r  navigat ion ,  hunting,  f i s h i n g ,  t rapping,  sw:.mming, e t c . ) ;  the  presence 
of a reas  of h i s t o r i c ,  s c i e n t i f i c ,  o r  archeological  value;  and the  impact on 
adjacent  proper ty  owners. Copies of the  f i e l d  :?eport a r e  s e n t  t o  the  c e n t r a l  
o f f i c e  f o r  review. In add i t ion ,  the  c e n t r a l  of.?ice w i l l  be consulted where 
t echn ica l  input  beyond t h a t  a v a i l a b l e  a t  t h e  d i s t r i c t  l e v e l  is requi red .  

The a rea  supervisor  w i l l  r e t u r n  the  completed f i e l d  r epor t  t o  the  d i s t r i c t  
o f f i c e  with t h e  a rea  o f f i c e ' s  recommendations: no ob jec t ion  o r  ob jec t ion  on 
the  b a s i s  of wr i t t en  f a c t s .  Manual Code 3551.1 r equ i re s  t h e  d i s t r i c t ' s  evalu- 
a t i o n  t o  r e f l e c t  standax'ds f o r  f lood p l a i n  management (under Sec. 87.30, W i s . .  
S t a t s .  and NR 116, W i s .  Adm. Code), shoreland s tandards  (under Sec,.  144.26, 
W i s .  S t a t s .  and NR 115, W i s .  Adm. Code) and e ros ion  hazards (under Executive 
Order 67, da ted  11/26/73). 

Once the  f i e l d  r epor t  is deemed s u f f i c i e n t ,  t h e  app l i ca t ion  is forwarded 
t o  t h e  d i s t r i c t ' s  environmental impact coordina tor  f o r  assessment pursuant t o  
NR 150, W i s .  Adm.. Code. The impact coordina tor  w i l l  prepare Form 1600,-1, t h e  
environmental impact assessment screening works'leet. The E I A  cons iders  the  
e x i s t i n g  environment, t he  purpose of and need f o r  t h e  p r o j e c t ,  a l l  b e n e f i c i a l  
and adverse impacts (phys ica l ,  b i o l o g i c a l ,  economic and s o c i a l ) ,  t h e  p robab i l i ty  
of adverse impacts t h a t  cannot be avoided, any i r r e v e r s i b l e  o r  i r r e t r i e v a b l e  
commitments of resources ,  and the  p o s s i b i l i t y  of implementing reasonable a l t e r -  
na t ives .  On t h i s  b a s i s ,  t h e  impact coordina tor  w i l l  eva lua te  any perceived 



secondary e f f e c t s ,  new environmental e f z e c t s ,  t he  e f i ec - t s  on geognaphically 
s c a ~ e e  resour'ces, ener'gy impacts, economic impacts and s o c i a l  impacts. In 
f:he course of t h i s  evalua t ion ,  the  fol iowing questior.; .will be sr?mer?ed: 
will the  a c t i o n  be precedent-set t ing? Do reasonable a l t e r n a t i v e s  ex4s t?  
I-Isw c o n t r o v e r s i a l  i s  the  p r o j e c t ?  W i l l  it be  cons i s t en t  with long-.'range 
p o l i c i e s  and p lans?  A r e  t h e r e  foreseeable  cumulative impacts which a re  major 
o r  s i g n i f i c a n t ?  What is the  impact on h i s t o r ' i c ,  s c i e n t i f i c  o r  a rcheologica l  
s j t e s ?  W i l l  f u t u r e  options be forec losed?  

On t he  b a s i s  of t i e  f i e l d  r epor t  and the  environmental impact assessment 
worksheet, a f i n a l  assessment,  cr jnsis t ing of both a technical_ ana iys i s  and 
p ro fess iona l  opinion,  w i l l  be made of the probable environineata!. impact of 
t h e  proposed p r o j e c t .  i f  t he  permit request  is not  s u a j e c t  tn n o t i c e  and 
hear ing  under Sect ions  30.02 and 31.006, Wis; S t a t s , , ,  the d is t r ic ' i  d i r e c t o r  
- 1 ; ~ l l  proceed t o  grant  o r  deny t h e  reques t  a t  t h i s  poir:t, Simmary ac.:im 
cen be takan on app l i ca t ions  f o r  balkhead l i n e s  mde; S e c t i m  313"i9, T V i s .  
d t a t s  .. (a1 though adoption of a m~2ic ipa . i  crdinanc.? eoes requi;? not  i c e  
2nd hea r ing) ;  sand b lankets ,  f i s h  c r i b s  and r ip i ' ap  tinder Sect ion  30.12, ... 
.ifis. S t a t s . . ;  and dredging under Sect ion  30.20, Ris .  S t a t s .  A 3 1  a r e  processed 
almos-t e n t i r e l y  a t  t h e  d i s t r i c t  l e v e l ,  although informal i n t e r a c t i o n  with 
the  c e n t r a l  o f f i c e  is maintained regarding ques t ions  which cannot be l o c a l l y  
answered. 

The reasons fo r  exempting c e r t a i n  types 31" perm?.t ac t ions  from t h e  requi re-  
z e n t s  of i lo t ice  and hearing i s  based on the  l e g i s l a t i v e  judgment t h a t  most pro- 
j e c t s  of these  types a r e  of r e l a t i v e l y  minor publ ic  impact and genera l ly  a r e  
nolacontroversial i n  na ture .  That is, pas t  experisace jnd ica te s  a lack  of 
;ub1Lc concern t o r  the  g r e a t  major i ty  of these  p r o j e c t s ,  Of course ,  an addi- '  
t i o n a l  cons idera t ion  is expedi,bing t h e  process vis-.a'..vis the  a p p l i c a n t ,  
making i t  e a s i e r  both i n  terms of the  expense and t h e  time involved (Meyer 
1978). 

In p a r t i c u l a r ,  x iprap  permits  a r e  excluded because the  r i g h t  t o  p r o t e c t  
proper ty  aga ins t  t h e  a c t i o n  of water hg b ~ i l d i n g  works aloplg the banks is  
2 b a s i c  r i p a r i a n  r i g h t  a t  common law.  InstaLSing l i p r a p  is a l s o  important 
". e ros ion  c o n t r o l .  Therefore,  i t  was thoughlc d e s i r a b l e  t o  make t h e  process 
s h o r t  and simple. S imi la r ly ,  t he  d e s i r a b i l i t y  of f i s h  c r i b s  f o r  Zish manage- 
nea t  purposes encouraged s i m p ~ i f i c a t i o n  o;' t he  permit ~ ' e v i e w  process  ( t i e p r  
1978) .. 

A 1 2  o ther  types of permit r eques t s ,  namely a2p l i ca t ions  f o r  s t r u c t u r e s  
llnd,.?? Sec t ion  30..12, W i s .  S t a t s . .  and waterway enlaxgements urrder Sect ion  30.19, 
Wise S t a t s . ,  a r e  sub jec t  t o  no t i ce  and heal ing. ,  I n  P i e l ;  of once-mandatory 
hearing requirements,  however, permits  of t h i s  type a1.e now s u b j e c t  t o  t h e  
so-called 30-day n o t i f i c a t i o n  procedure (Chapter 90, Laws of i973). ,  

Sec t ion  31.06, W i s .  S t a t s .  provides t h a t  upon r e c e i p t  of an a p p l i c a t i o n  
f o r  a permit ,  t he  department may order  a hear ing  of i ts  own accord,  ox. i t  
may waive t h e  hearing requirement absent a s p e c i f i c  r 'equest f o r  one being 
submitted wi th in  30 days. The d i s t r i c t  o f f i c e  w i l l  send copies of t h e  no t i ce  
t o  Dm personnel ( the  Bureau of Legal Sei-vices, t h e  Bureau of Wa'cer Qual i ty ,  
t h e  Bureau of Environmental Impact, t h e  Bureau of Water Regulat ion and Zoning 
and t h e  Off ice  of Coastal  Zone Management), t h e  S c i e n t i f i c  Areas Preservat ion  



Council,  t he  Department of Health and Soc ia l  Services,  t he  S t a t e  Board of 
S o i l  and Water. Conservation D i s t r i c t s ,  t h e  a t to rney  genera l ' s  o f f i c e ,  var ious  
environmental groups, t h e  app l i can t ,  t he  l o c a l  zoning admin i s t r a to r ,  county 
and municipal c l e r k s ,  ad jacent  property owners and the  Corps of Engineer's. 
In add i t ion ,  t h e  c e n t r a l  o f f i c e  sends n o t i f i c a t i o n  t o  the  l o c a l  newspaper for '  
informational  purposes. The appl icant  i s  requi red  t o  publish n o t i c e  a s  well  
i n  each county i n  which a f fec ted  r i p a r i a n  lands aye loca ted  (Lawry 1978). 

Af te r  pub l i ca t ion  of n o t i c e ,  t h e  d i s t r i c t  must wai t  30 days before  con-' 
t i nu ing  the  permit review process. I f  no ob jec t ions  a r e  received,  t h e  water 
management i n v e s t i g a t o r  consu l t s  with the  environmental impact coordina tor  
and submits recommendations t o  the  d i s t r i c t  d i r e c t o r . .  The d i s t r i c t  d i r e c t o r  
w i l l  then approve o r  deny t h e  permit .  Copies of the  d i s t r i c t ' s  order  a r e  
sen t  t o  the  Bureaus of Water Regulation and Zoning, Legal Services  and Environ- 
mental Impact and t o  t h e  county zoning adminis t ra tor .  

If t h e r e  a r e  w r i t t e n  objec t ions  t o  a  p a r t i c u l a r  p r o j e c t ,  t he  water manage- 
ment i n v e s t i g a t o r  w i l l  d r a f t  a  memo t o  Madison request ing a hearing and t r ans -  
f e r r i n g  the  environmental assessment and o the r  f i l e s  t o  the  Bureaus of Water 
Regulati.on and Zoning, and Legal Services .  Objections may be i n i t i a t e d  from 
wi th in  t h e  department i t s e l f  o r  from without .  I f  t h e  objec t ions  a r e  made on 
t h e  b a s i s  of w r i t t e n  f a c t  and a r e  deemed t o  be reasonable,  a  hear ing  w i l l  be 
held.  A t  t he  conclusion of the  hearing,  the  hearing examiner w i l l  determine 
whether a  permit w i l l  be issued.  From t h a t  poin t  on, the  process i s  i n  the  
hands of the  c e n t r a l  o f f i c e  (Manual Code 3505.1). 

9 ,  Source: The Role of the  Department of Natural 
Resources i n  the  Protec t ion  of the  Publ ic  
I n t e r e s t  Along Navigable Waters," 
Wisconsin Coastal  Management Program 
Working Paper,  Apr i l  1978. 



APPENDIX G 

CALIFORNIA SHORELINE EROSION PROTECTION POLICY 

Development of the  lands  adjacent  o t  l a r g e  bodies of water c a r r i e s  with it 
an element of danger from wave ac t ion ,  which can th rea ten  the  s a f e t y  of 
publ ic  and p r i v a t e  proper'ty and r e c r e a t i o n a l  values. 

I t  is the  pol icy  of the  Resources Agency t h a t  t h e  use of these  lands avoid 
hazardous and c o s t l y  s i t u a t i o n s  caused by e ros ion  and minimize o r  resolve  
e x i s t i n g  problems. Only i n  those s i t u a t i o n s  where s t r u c t u r e s  or  a reas  of 
publ ic  use a re  threatened should the  S t a t e  r e s o r t  t o  funding o r  approving 
remedial p r o j e c t s .  When necessary,  p r o j e c t s  should r e s t o r e  n a t u r a l  pro-, 
ces ses ,  r e t a i n  shore l ine  c h a r a c t e r i s t i c s ,  and provide r e c r e a t i o n a l  bene- 
f i t s  t o  t h e  ex ten t  poss ib le .  

11.. Planning and Regulation -- 
A. In planning f o r  the  use of land adjacent  t o  the  shore l ine ,  S t a t e  

agencies s h a l l  assure  the  following: 

1. E f f e c t i v e  land use plans and regu la t ions  t o  prevent e x i s t i n g  and 
f u t u r e  developments from being endangered by e ros ion  of sand 
beaches or the  base of b l u f f s ;  

2 ,  Measures t o  reduce su r face  runoff ,  groundwater e f f e c t s ,  and o the r  
a c t i v i t i e s  t h a t  c r e a t e  b luf f  s t a b i l i t y  problems; 

3,. Measures for  t h e  o rde r ly  demoli t ion or  r e l o c a t i o n  of damaged o r  
threatened s t r u c t u r e s  and f a c i l i t i e s  and f o r  the  d i s p o s i t i o n  of 
p a r c e l s  of land t h a t  cannot be s a f e l y  developed. 

B. P r o j e c t s  constructed wi th in  the  c o a s t a l  watersheds can inc rease  the  
n a t u r a l  shore l ine  e ros ion  r a t e s  by blocking t h e  flow of sediment t o  
the  shore l ine .  I t  i s  therefor 'e  the  pol icy  of the  Resources Agency 
t h a t  developments planned, developed, o r  authorized by S t a t e  agencies 
s h a l l  meet a1  l e a s t  one of the  following condit ions:  

1.. The development, together  with other  adjacent  developments 
allowed under l o c a l  land use r egu la t ions ,  w i l l  not reduce t h e  
n a t u r a l  sediment beyond t h a t  needed t o  adequately supply the  
shore l ine ;  

2 .  Mit iga t ion  measures t o  include providing an adequate sediment 
supply a r e  included as  a  p a r t  of the  p r o j e c t ;  o r  

3 .  A regional  plan e x i s t s  t h a t  would provide an adequate supply of 
sand t o  p ro tec t  the  shore l ine ,  even i f  t h e  development is 
permit ted.  



C. Beach and dune sand, and s i m i l a r  sediment ly ing  i n  r i v e r  beds, 
e s t u a r i e s  o r  i n  harbor channels is a valuable resource t h a t  should 
b e  used f o r  sho re l ine  pro tec t ion . .  It is ,  t h e r e f o r e ,  t h e  po l i cy  
of t h e  Resources Agency t h a t  a l l  such dredge o r  excavat ion ma te r i a l  
removed wi th in  t h e  c o a s t a l  zone or near.-shore waters ,  which is  s u i t -  
ab le  i n  quan t i ty ,  s i z e ,  d i s t r i b u t i o n ,  and chemical cons t i tuency,  be 
discharged a s  follows: 

1. D i r e c t l y  onto a  n a t u r a l  beach i n  an appropr ia te  manner f o r  
e f f e c t i v e  beach nourishment and i n  a  manner t o  p r o t e c t  s i g n i -  
f i c a n t  n a t u r a l  resources  and t h e  pub l i c  use of such r e sources  
a t  those  l o c a t i o n s ;  or 

2. When beach nourishment is not  needed o r  appropr ia te  a t  t h e  tinle 
of dredging, t h e  sand should be deposi ted a t  l o c a t i o n s  f o r  
eventua l  use f o r  beach nourishment, provided t h a t  s u i t a b l e  
l o c a t i o n s  a re  a v a i l a b l e  and s t e p s  a r e  taken t o  p r o t e c t  both 
s i g n i f i c a n t  n a t u r a l  r 'esources and t h e  pub l i c  use of such resources  
a t  those  l o c a t i o n s ;  o r  

3 .  I n  those in s t ances  where quan t i ty ,  d i s t r i b u t i o n ,  or chemical 
cons t i tuency of dredge o r  excavat ion ma te r i a l  l i m i t  i t s  use as  
d e s c ~ i b e d  i n  paragraphs one and two, t h e  ma te r i a l  should be used 
t o  optimize i t s  mineral values o r  i t s  u t i l i t y  as  cons t ruc t ion  
ma te r i a l  ; 

D.. Under C a l i f o r n i a  law, a r t i f i c i a l l y  induced s h o r e l i n e  acc re t ions  do 
not  a f f e c t  pr'operty boundaries.  To preserve  evidence of t h e  p o s i t i o n  
of r econs t ruc t ion  boundaries ,  it s h a l l  be the  po l i cy  of t h e  Resources 
Agency t h a t  befor'e approving any shore l ine  e ros ion  c o n t r o l  measure, a  
Record of Survey map s h a l l  be f i l e d  with t h e  S t a t e  Lands Commission 
t o  preserve  and p r o t e c t  publ ic  and p r i v a t e  boundaries showing a t  
l e a s t  t h e  following: 

1. An accur'ate pos i t i on ing  of t h e  p resen t ,  p recons t ruc t ion ,  
high-water l i n e ;  

2. S u f f i c i e n t  ties t o  a t  l e a s t  two e x i s t i n g  record monuments, which 
w i l l  no t  be d i s tu rbed  by proposed cons t ruc t ion ;  

3 .  The accura te  p o s i t i o n  of any monumant shown on a map f i l e d  i n  an 
o f f i c e  of pub l i c  record ,  and which w i l l  be d i s tu rbed  by t h e  
proposed cons t ruc t ion ,  together  wi th  a  p lan  t o  r ep lace  t h e  
monument i n  i ts  o r i g i n a l  p o s i t i o n  or t o  nearby record monuments 

E .  The plahning and improvement of parks and beaches should be done i n  a  
way c o n s i s t e n t  with p r o t e c t i o n  aga ins t  t h e  p o t e n t i a l  e ros ion  of t h e  
a f f e c t e d  segment of t h e  c o a s t l i n e ,  and any s t r u c t u r e s  loca ted  i n  a reas  
s u b j e c t  t o  e ros ion  damage should be expendable or moveable.. 



111. Shore l ine  P ro tec t ion  P r o j e c t s  --- -- 
Shore l ine  p ro tec t ion  p r o j e c t s  a r e  proposed by both p r i v a t e  p a r t i e s  and 
pub l i c  agencies .  I t  is  t h e  pol icy  of t h e  Resources Agency t h a t  t h e  
fol lowing p o l i c i e s  should be followed when evalua t ing  p r o j e c t  app l i ca t ions :  

A. Nourishment of beaches t o  pr ,otect  aga ins t  e ros ion  s h a l l  be  encouraged 
where t h e  following condi t ions  a r e  met: 

1. This  does not  c o n f l i c t  with s i g n i f i c a n t  l i v i n g  marine resources ;  

2. .  This  w i l l  not  r e s u l t  i n  adverse e f f e c t s  elsewhere on t h e  c o a s t ;  
and 

3 .  Measures a r e  included i n  t h e  p r o j e c t  t o  maintain the  a f f e c t e d  
beaches i n  a  nourished s t a t e .  

B. Construct ion of seawal l s ,  revetments,  breakwaters,  o r  other  a r t i f i c i a l  
s t r u c t u r e s  fo r  c o a s t a l  e ros ion  c o n t r o l  s h a l l  be discouraged unless  
each of t h e  following c r i t e r i a  is met: 

1. No other non-s t ruc tura l  a l t e r n a t i v e  i s  p r a c t i c a l  or  p r e f e r a b l e ;  

2 . .  The cond i t ion  causing t h e  problem i s  s i t e  s p e c i f i c  and not  
a t t r i b u t a b l e  t o  a  gene ra l  e ros ion  t r end ,  o r  the  p r o j e c t  reduces 
t h e  need f o r  a  number of i nd iv idua l  p r o j e c t s  and so lves  a  r eg iona l  
e r o s i o n  problem; 

3 .  I t  can be shown t h a t  a  s t r u c t u r e ( s )  w i l l  s uccess fu l ly  m i t i g a t e  
t h e  e f f e c t s  of sho re l ine  e ros ion  and w i l l  not  adverse ly  a f f e c t  
ad jacent  or other  s e c t i o n s  of the  s h o r e l i n e ;  

4. There w i l l  be no reduct ion  i n  publ ic  access ,  use, and enjoyment 
of t h e  n a t u r a l  sho re l ine  environment, and cons t ruc t ion  of a  
s t r u c t u r e  w i l l  p reserve  o r  provide access  t o  r e l a t e d  pub l i c  
r e c r e a t i o n a l  lands  o r  f a c i l i t i e s ;  

5.  Any project-caused impacts on f i s h  and w i l d l i f e  resources  w i l l  be 
o f f s e t  by adequate f i s h  and w i l d l i f e  p re se rva t ion  measures; and 

6.. The p r o j e c t  is t o  p r o t e c t  e x i s t i n g  development, pub l i c  beaches o r  
a  coastal-dependent use. 

C , .  No p r o j e c t  s h a l l  be approved t h a t  w i l l  cause l o s s  or  d e s t r u c t i o n  of 
S t a t e  mineral  resources ,  o r  t h a t  w i l l  sub jec t  S t a t e  mineral  r i g h t s  t o  
t respasg . .  A l l  r oya l ty  cons ide ra t ions  s h a l l  be determined by t h e  
S t a t e  Lands Commission and implemented pursuant t o  t h e  terms of a  
permit or  l e a s e  granted by t h e  Commission,. 

IV. - Pro jec t  Financing -- 

A,. I t  s h a l l  be t h e  pol icy  of t h e  Resources Agency t o  recommend S t a t e  
f i n a n c i a l  p a r t i c i p a t i o n  i n  shore l ine  e r o s i o n  p ro tec t ion  p r o j e c t s  only 



when a l l  of t h e  fol lowing condi t ions  a r e  met: 

1.. The p r o t e c t i o n  p ro jec t  cons iders  t h e  long term e f f e c t s  of er-osion 
on a l l  ad jacent  c o a s t l i n e  s e c t i o n s  subjec ted  t o  s i m i l a r  or  r e l a t e d  
e r o s i o n a l  mechanisms and t akes  i n t o  cons ide ra t ion  t h e  needs of t h e  
e n t i r e  reg ion;  

2. Any pro,ject-caused impacts on f i s h  and w i l d l i f e  w i l l  be o f f s e t  
by adequate f i s h  and w i l d l i f e  preserva t ion  measures; 

3.  The publ ic  b e n e f i t s  including t h e  long term environmental,  s o c i a l ,  
and economic e f f e c t  of the  p r o j e c t  a r e  found t o  be g r e a t e r  than 
t h e  pub l i c  c o s t s .  The coas t a l  s e c t i o n  t o  be p ro tec t ed  should 
con ta in  s u b s t a n t i a l  and valuable public-owned lands  o r  f a c i l i t i e s  
of g r e a t e r  value than t h e  c o s t  of t h e  proposed p r o j e c t ,  o r  t h e  
p r o t e c t i o n  scheme should provide,  maintain,  o r  impr'ove t h e  pub l i c  
use and enjoyment of t h e  beach o r  s h o r e l i n e ;  

4. The p r o j e c t  plan should use non-,s t ructural  s o l u t i o n s  such a s  
beach nourishment a s  t h e  recommended a l t e r n a t i v e  or a s  a  p a r t  
of t h e  recommended a l t e r n a t i v e ,  unless  it is not  f e a s i b l e ;  

5. Publ ic  access  i s  provided t o  t h e  shore l ine  a rea  where t h e  pro-. 
t e c t i o n  p r o j e c t  i s  t o  be c a r r i e d  out unless  t h e  a rea  i s  unsafe..  

B. In  an emergency s i t u a t i o n  when e ros ion  is threa tening  s t r u c t u r e s ,  
S t a t e  agencies  should respond immediately by o f fe r ing  t e c h n i c a l  
a s s i s t a n c e  fo r  temporary p r o t e c t i v e  ac t ions .  Assis tance should f i r s t  
be d i r e c t e d  t o  emergency s i t u a t i o n s  involv ing  pub l i c  a s s e t s .  

Source: C a l i f o r n i a  Coastal  Commission, 
September, 197% 



APPENDIX A 

MARYLAND LOAN FUND FOR EROSION CONTROL PROJECTS 

Sect ion  8-,1002. Powers and d u t i e s  of Department. 

The Department s h a l l :  

(1) Develop and implement a  program t o  educate the  publ ic  on every 
phase of shore and bank eros ion ,  i ts causes and e f f e c t s ,  t he  
l o c a t i o n s  where e ros ion  is a  problem, and s t e p s  t o  be taken t o  
c o n t r o l  i t ;  

( 2 )  Review p e t i t i o n s  f o r  formation of shore  e ros ion  c o n t r o l  d i s t r i c t s  
presented t o  any county and repor t  t o  t h e  county a s  provided i n  
A r t i c l e  25, S  167B of the  code; 

(3 )  Pr'ovide t echn ica l  a s s i s t ance  t o  indiv idual  property owner's, muni,- 
c i p a l i t i e s ,  and count ies  having s p e c i f i c  shore and bank e ros ion  
problems; 

(4)  Design, o r  cause t o  be designed, shore e ros ion  con t ro l  s t r u c t u r e s ,  
inc luding vege ta t ive  cover,  i n  shore e ros ion  c o n t r o l  d i s t r i c t s ;  

(5) Enter  i n t o  agreements with any person t o  cons t ruc t  shore e ros ion  
c o n t r o l  s t r u c t u r e s ;  

(6)  Administer t h e  fund t o  provide loans t o  any person i n  support  of 
cons t ruc t ion  of shore eros ion  c o n t r o l  s t r u c t u r e s ;  

(7) Supervise o r  provide supervis ion  of design and e r e c t i o n  of any 
shor'e p r o t e c t i v e  device the  fund f inances  i n  whole o r  p a r t ;  

(8) Prepare r eques t s  f o r  appropr ia t ion  of funds necessary t o  maintain 
the  fund;  

(9) Cooperate with the  fol lowing u n i t s :  The S t a t e  Highway Administra- 
t i o n  f o r  shore  eros ion  con t ro l  where e s s e n t i a l  t o  p r o t e c t  municipal, 
county o r  s t a t e  roads;  t h e  United S t a t e s  Army Corps of Engineers 
t o  conduct shore eros ion  s t u d i e s ;  and the  S o i l  Conservation Service 
of t h e  United S t a t e s  Department of Agr icul ture  t o  eva lua te  and 
apply vege ta t ive  measures f o r  shore eFosion con t ro l ;  

(10) Design, cons t ruc t ,  and maintain shore e ros ion  c o n t r o l  works on s t a t e ' -  
owned lands i f  t hese  p r o j e c t s  a r e  included i n  the  Budget f o r  t h e  Fund; 

(11) Act ive ly  seek t o  ob ta in  ava i l ab le  funds from the  Federal Government 
f o r  shore  eros ion  con t ro l  p r o j e c t s ;  and 

(12) Promulgate r u l e s  and regu la t ions  t o  implement t h i s  s u b t i t l e . .  



Sec t ion  8-1003. Shore Erosion Control P ro jec t s .  

Appl ica t ion  f o r  a s s i s t a n c e  i n  p ro jec t , ,  The owner of any proper ty  
abu t t ing  on any body of water i n  t h e  S t a t e  may f i l e  a  w r i t t e n  app l i -  
c a t i o n  with t h e  Department reques t ing  S t a t e  a s s i s t a n c e  i n  t h e  des ign ,  
cons t ruc t ion ,  and f inancing  of a  shore  e ros ion  c o n t r o l  p r o j e c t  f o r  
t h e  property. .  The app l i ca t ion  s h a l l  be i n  a  form and con ta in  infor - ,  
mation t h e  Department p re sc r ibes .  Each a p p l i c a t i o n  form s h a l l  contain 
a  n o t i c e  warning t h a t  t h e  app l i can t  is respons ib le  fox maintenance of 
any p r o j e c t  a f t e r  i t  is cons t ruc ted .  

Location of p r o j e c t .  A p r o j e c t  may not  be approved unless  it l i e s  wi th in  
a  physiographic u n i t  e s t ab l i shed  by t h e  Department; is w i t h i n  a  shore 
e ros ion  c o n t r o l  d i s t r i c t  e s t ab l i shed  under A r t i c l e  25, S S  161  -, 167E, 
i n c l u s i v e ,  of t h e  code, o r  i s  of a  natur 'e  t h a t  i t s  inc lus ion  wi th in  a  
physiographic u n i t  o r  shore e ros ion  c o n t r o l  d i s t r i c t  is n e i t h e r  necessary 
nor f e a s i b l e  i n  t h e  Department's judgment. 

P a r t i c i p a t i o n  of every property owner requi red  f o r  approval of  physio- 
graphic  u n i t  p r o j e c t .  A physiographic u n i t  p r o j e c t  may not  be  approved 
unless  every  proper ty  owner wi th in  t h e  physiographic u n i t  p a r t i c i p a t e s  
i n  planning,  cons t ruc t ion ,  and f inancing  of t h e  p ro jec t . .  However, t h e  
Department may exclude any proper ty  owner wi th in  t h e  physiographic u n i t  
i f  t h i s  exc lus ion  does not  a f f e c t  m a t e r i a l l y  t h e  remainder of t h e  p r o j e c t .  

Schedule of p r i o r i t i e s  f o r  p r o j e c t s .  The Depar'tment s h a l l  e s t a b l i s h  a  
schedule of p r i o r i t i e s  f o r  shor'e e ros ion  c o n t r o l  p r o j e c t s ,  and upon 
approval of an app l i ca t ion ,  ass ign  t h e  p r o j e c t  t o  a  p r i o r i t y  l i s t  number. 
The schedule s h a l l  take i n t o  cons idera t ion  t h e  r a t e  of e ros ion ,  amount 
of s i l t  being depos i ted  i n  t h e  waters  involved, d a t e  of Depar'tment's 
approval,  natur 'e  and amount of publ ic  b e n e f i t s  provided by t h e  pr 'o jec t ,  
and any o t h e r  f a c t o r s  s e t  f o r t h  i n  r u l e s  and r egu la t ions  t h e  Department 
promulgates. I f  a t  any time the  c o s t  of an approved p r o j e c t  a t  t h e  top  
of t h e  p r i o r i t y  l i s t  exceeds the  unobligated balance of the  fund,  t h e  
Department may proceed with cons t ruc t ion  of a  lower p r i o r i t y  p r o j e c t .  

Property owner's cash con t r ibu t ion  placed i n  escrow.. The proper ty  ownex"s 
cash cont r ' ibu t ion  s h a l l  be placed i.n escrow immediately a f t e r  a  construc-  
t i o n  c o n t r a c t  i s  awarded hut  before  cons t ruc t ion  begins.  

Sec t ion  8-1004. General Fund appropr ia t ion  t o  be included i n  opera t ing  
Budget of t h e  Department. 

The opera t ing  budget of t h e  Department s h a l l  con ta in  a  genera l  fund appro-' 
p r i a t i o n  s u f f i c i e n t  t o  provide engineering,  t e c h n i c a l ,  and admin i s t r a t ive  
s e r v i c e s  requi red  t o  implement SS 8-1002 and 8-,1003 o r  t h i s  s u b t i t l e ,  including 
but  not  l i m i t e d  t o ,  review and evalua t ion  of r eques t s  f o r  a s s i s t a n c e  i n  shore 
e ros ion  c o n t r o l ;  des ign  of shore e ros ion  c o n t r o l  s t r u c t u r e s  and p r o j e c t s ;  
superv is ion  over cons t ruc t ion  of approved p r o j e c t s ;  and inspec t ion  of completed 
p r o j e c t s  t o  i n s u r e  adequate maintenance,, Costs  of t h e  s e r v i c e s  enumerated i n  
t h i s  s e c t i o n  a r e  not  considered p a r t  of the  cons t ruc t ion  c o s t  of t h e  p r o j e c t  
and s h a l l  be borne s o l e l y  by t h e  S t a t e .  



Sect ion  8-1005. Shore Erosion Control  Construct ion Loan Fund; Construct ion --- 
of p r o j e c t ;  payment of con t rac to r ;  l evy  of tax ;  maintenance 
of completed p r o j e c t s ;  funds f o r  State-owned p rope r t i e s .  

(A) The "shore Erosion Control  Construct ion Loan ~ u n d "  is c r e a t e d  and con- 
t inued.  The Department s h a l l  administer  t h e  fund s o l e l y  t o  provide 
i n t e r e s t , - f r e e  loans  t o  persons,  mun ic ipa l i t i e s ,  or  count ies  f o r  con- 
s t r u c t i o n  of shore e ros ion  s t r u c t u r e s , .  The fund s h a l l  be maintained by: 

(1) Repayments of p r i n c i p a l  on loans  made from t h e  fund, wi th  t h e  repay- 
ments made through a  s p e c i a l  r e a l  e s t a t e  t a x  the  S t a t e  l e v i e s  on 
p r i v a t e l y  owned property bene f i t ed  by shore e ros ion  c o n t r o l  p r o j e c t s .  
The t a x  s h a l l  compensate t h e  S t a t e  f o r  n e t  p r o j e c t  cons t ruc t ion  
c o s t .  The t a x  may be l ev ied  a t  a  uniform r a t e  over a  per iod  not  
exceeding 25 yea r s ,  a s  t h e  S t a t e  and t h e  proper ty  owner agree ;  and 

(2)  Annual appropr ia t ion  of genera l  funds t o  r e s t o r e  t h e  fund t o  a  l e v e l  
s u f f i c i e n t  t o  c a r r y  out an e f f e c t i v e  shore e ros ion  c o n t r o l  construc-  
t i o n  loan  program during t h e  succeeding year .  

A proper ty  owner whose p r o j e c t  is approved i s  e l i g i b l e  t o  r ece ive  an 
i n t e r e s t ' - f r e e  loan covering 100 percent  of the  f i r s t  $40,000 of p r o j e c t  con,- 
s t r u c t i o n  c o s t ,  50 percent  of t h e  next  $20,000 of p r o j e c t  cons t ruc t ion  c o s t ,  
25 percent  of t h e  next $20,000 of p r o j e c t  cons t ruc t ion  c o s t ,  and t e n  percent  
of t h e  p a r t  of cons t ruc t ion  c o s t  exceeding $80,000. However, where two or  
more proper ty  owners a re  included wi th in  a  shore e ros ion  c o n t r o l  p r o j e c t ,  and 
p r o j e c t  cons t ruc t ion  c o s t s  exceed $80,000, the  land of each proper ty  owner is 
considered a  sepa ra t e  shore e ros ion  p r o j e c t  f o r  t h e  purpose of computing n e t  
p r o j e c t  cons t ruc t ion  c o s t  under t h i s  formula. 

(B) During t h e  f i r s t  month of each f i s c a l  year ,  the  Department s h a l l  submit 
t o  t h e  Department of Budget and F i s c a l  Planning as  es t imate  of t h e  
amount of revenues the  fund expects  t o  r ece ive  from repayment of out -  
s t and ing  loans ,  and t h e  amount of genera l  funds requi red  t o  r e e s t a b l i s h  
an adequate balance i n  t h e  fund t o  make loans during the  next  f i s c a l  
year.  

(C) When t h e  Department approves a  shore er 'osion c o n t r o l  p r o j e c t  and s igns  
an appropr i a t e  agreement with t h e  owner of t h e  benef i ted  pr 'operty,  
s t i p u l a t i n g  how t h e  S t a t e  w i l l  be reimbursed f o r  n e t  p r o j e c t  cons t ruc t ion  
c o s t ,  t h e  Department s h a l l  proceed, wi th in  budgetary l i m i t a t i o n ,  t o  
c o n s t r u c t  t h e  p r o j e c t ,  On s a t i s f a c t o r y  completion of cons t ruc t ion ,  any 
proper ty  owner's cash con t r ibu t ion  s h a l l  be indorsed t o  t h e  c r e d i t  of 
t h e   contractor^ The fund s h a l l  pay the  balance of the  payment due t h e  
c o n t r a c t o r .  Within 30 days t h e r e a f t e r ,  t h e  Department s h a l l  c e r t i f y  
t o  t h e  Board of Publ ic  Works payment of t h e  cons t ruc t ion  c o s t s  and t rans-  
m i t  a  copy of t h e  agreement spec i fy ing  how t h e  S t a t e  w i l l  be  reimbursed 
f o r  t h e  n e t  p ro jec t  cons t ruc t ion  c o s t .  The Board of Pub l i c  Works s h a l l  
l evy  a  s p e c i a l  t ax ,  beginning i n  the  next  f i s c a l  yea r ,  on t h e  bene f i t ed  
proper ty  i n  conformity wi th  t h i s  agreement. 

(D) Costs  t o  maintain shore e ros ion  c o n t r o l  p r o j e c t s  a re  t h e  s o l e  responsi-  
b i l i t y  of t h e  bene f i t ed  proper ty  owner. The Department p e r i o d i c a l l y  



s h a l l  i n spec t  t hese  p r o j e c t s  t o  recommend t o  t h e  proper ty  owner any 
measures requi red  t o  maintain the  p r o j e c t .  

(E) Any county o r  any municipal corpora t ion  may borrow i n t e r e s t - f r e e  funds 
from t h e  fund f o r  any approved p r o j e c t  without t h e  p ro jec t  cons t ruc t ion  
c o s t  l i m i t a t i o n  s t a t e d  i n  t h i s  sec t ion . .  The county, o r  municipal corpo- 
r a t i o n  s h a l l  repay the  funds a t  a  unifor'm r a t e  over a  per'iod not  exceed- 
ing  25 yea r s  a s  s t a t e d  by agreement between t h e  S t a t e  and county o r  
municipal corpora t ion .  

(F) Funds for  shore e ros ion  p ro tec t ion  f o r  state-owned p r o p e r t i e s .  The 
Department s h a l l  inc lude  i n  i t s  budget a  reques t  f o r  funds necessary  
t o  provide and maintain shore e ros ion  p ro tec t ion  f o r  state-owned 
p rope r t i e s .  

Source: Annotated Code of Maryland, 
Natural  Resources, Sec t ions  
8-1001 th ru  8-1005 



APPENDIX I 

NORTH CAROLINA COST-SHARE PROGRAM 
FOR CIVIL WORKS PROJECTS 

,0101 Preamble -- 
Pursuant t o  Chapter 684 of t h e  1963 Session Laws, an amount of one 

m i l l i o n  d o l l a r s  ($1,000,000) was appropriated t o  t h e  Department of Water 
Resources f o r  t h e  purposes of bu i ld ing  sand dunes and o t h e r  c i v i l  works 
p ro jec t s . .  Pursuant f u r t h e r  t o  t h e  order  of t h e  Ju ly  11, 1963 meeting of t h e  
Advisory Budget Commission a s  t o  t h i s  appropr ia t ion  and by a u t h o r i t y  of G.S. 
143-,354 and G.S. 143-355, t h e  North Carol ina  Environmental Management Commis- 
s i o n  do enac t  t h e  fol lowing r u l e s  and r egu la t ions  contained i n  t h i s  Sect ion. .  

.0102 Cost -- Sharing on Federa l ly  Programmed and Funded P r o j e c t s  
---" - 

C e r t a i n  po r t ions  of funds appropriated t o  t h e  Department of Water 
Resources by Chapter 684, Session Laws of 1963, may be used f o r  t h e  purpose 
of pe rmi t t i ng  s t a t e  p a r t i c i p a t i o n  i n  t h e  c o s t s  of planning,  cons t ruc t ion ,  
opera t ion  and maintenance of c i v i l  works pr 'o jec ts  s e l e c t e d  by t h e  North 
Carol ina  Environmental Management Commission, which s h a l l  have been approved 
by o r  pursuant  t o  t h e  laws enacted by t h e  United S t a t e s  Congress a s  a  p a r t  
of i ts program f o r  t h e  planning,  cons t ruc t ion ,  opera t ion  and maintenance of 
c i v i l  works p r o j e c t s  w i th in  t h e  S t a t e  of North Carol ina ;  pr'ovided, however, 
t h a t  80 percent  of t h e  t o t a l  non,-federal c o s t s  of any p a r t i c u l a r  c i v i l  works 
p r o j e c t ,  as  h e r e i n a f t e r  def ined ,  as  c a l c u l a t e d  during any p a r t i c u l a r  f i s c a l  
yea r ,  s h a l l  be  expended from the  s a i d  appropr ia t ion  by the  Department of 
Natural  and Economic Resources, and t h a t  the  remaining 20 percent  of t h e  t o t a l  
non'-federal c o s t s  o f  s a i d  p a r t i c u l a r  p r o j e c t  s h a l l  be appropr ia ted  by t h e  
l o c a l  p o l i t i c a l  subdiv is ion  or u n i t  of government. 

..0103 Cost Sharing on P r o j e c t s  not Federa l ly  Pr'ogrammed 

Cer t a in  po r t ions  of t h e  appropr ia t ion ,  as  r e f e r r e d  t o  i n  t h e  Preamble, 
Regulat ion .,0101 of t h i s  Sec t ion ,  may be used f o r  t h e  purpose of def raying  
t h e  c o s t s  of planning,  cons t ruc t ion  o r  opera t ion  of any c i v i l  works p r o j e c t ,  
a s  h e r e i n a f t e r  def ined ,  f o r  which t h e r e  may be no f e d e r a l  funds a v a i l a b l e  
f o r  any of these  purposes, or i f ,  i n  t h e  opinion of t h e  Environmental Man- 
agement Commission, t h e  f e d e r a l  funds a v a i l a b l e  a r e  i n s u f f i c i e n t ;  provided 
t h a t  80 percent  of t h e  t o t a l  c o s t s  of any p a r t i c u l a r  c i v i l  works p r o j e c t ,  
a s  c a l c u l a t e d  during any p a r t i c u l a r  f i s c a l  yeas s h a l l  be expended from t h e  
s a i d  appropr i a t ion  by t h e  Department of Natura l  and Economic Resources, and 
t h e  remaining 20 percent  s h a l l  be appropriated by t h e  l o c a l  p o l i t i c a l  sub-' 
d i v i s i o n  o r  u n i t  of government. 

.0104 P r o j e c t s  E l i g i b l e  f o r  100 Percent  S t a t e  Funding -- 
In a  case  wher.e no l o c a l  p o l i t i c a l  subd iv i s ion  o r  u n i t  of government would 

have a  l e g a l  o b l i g a t i o n  i n  a  c i v i l  works p r o j e c t  i n  t h a t  t h e  S t a t e  of North 
Carol ina  owns o r  i s  i n  l e g a l  possession and c o n t r o l  of t h e  a rea  ad jacent  t o  
t h e  l o c a t i o n  of the  proposed c i v i l  works p r o j e c t ,  a s  h e r e i n a f t e r  def ined ,  and 
t h a t  i n  the  opinion of t h e  North Carol ina  Environmental Management Commission 
t h e  p a r t i c u l a r  c i v i l  works p r o j e c t  would be b e n e f i c i a l  t o  t h e  S t a t e  of North 



Carol ina ,  t h e  s a i d  commission may appropr ia te  up t o  100 percent  of t h e  t o t a l  
c o s t s  of planning,  cons t ruc t ion ,  or opera t ion  of s a i d  c i v i l  works p r o j e c t  i f  
no f e d e r a l  funds o r  funds from o the r  sources i n  t h e  opinion of t h e  s a i d  corn.- 
mission a r e  a v a i l a b l e ,  o r ,  i f  f e d e r a l  funds a re  a v a i l a b l e ,  up t o  100 percent  
of t h e  t o t a l  non-feder 'al  c o s t ,  i f  no funds from other  sour'ces a re  a v a i l a b l e ,  
f o r  t h e  planning,  cons t ruc t ion  or. opera t ion  of s a id  c i v i l  works p ro jec t . ,  

,,0105 20 Percent  Local Funding Requirement 

Expenditures  from t h e  appropr ia t ion  of funds r e f e r r e d  t o  i n  Regulat ions 
,,0102 and .0103 of t h i s  Sec t ion  s h a l l  no t  be a l loca ted  o r  made u n t i l  it s h a l l  
appear t o  t h e  s a t i s f a c t i o n  of t h e  North Carol ina Environmental Management 
Commission t h a t  l o c a l  governmental u n i t s  o r  o ther  p o l i t i c a l  subdiv is ions  of 
t h e  S t a t e  of North Carol ina i n t e r e s t e d  i n  any pa r t i cu la r '  c i v i l  works p r o j e c t  
have provided o r  w i l l  provide the  remaining 20 per'cent of t h e  t o t a l  non-, 
f e d e r a l  c o s t s  of any p a r t i c u l a r  c i v i l  works p r o j e c t  under Regulat ion .0102 
of t h i s  Sec t i cn ,  o r  t h e  remaining 20 percent  of the  c o s t s  as  t o  any p a r t i c u l a r '  
c i v i l  works p r o j e c t  i n  which t h e  s t a t e  may p a r t i c i p a t e  under t h e  terms and 
provis ions  of Regulat ion .0103 of t h i s  Sect ion. .  Donations o r  g r a n t s  of funds 
on account of o r  f o r  t h e  planning, cons t ruc t ion ,  opera t ion  o r  maintenance of 
any c i v i l  works p r o j e c t  by non-governmental i n t e r e s t s ,  p r i v a t e  e n t e r p r i s e  o r  
from any o the r  source t o  the  l o c a l  governing body or  t o  t h e  North Carol ina 
Environmental Management Commission s h a l l  be author ' ized f o r  acceptance by 
t h e  governing board of any l o c a l  governmental u n i t  and by t h e  North Carol ina 
Department of Natural  and Economic Resources and t h e  North Carol ina  Environ-. 
mental Management Commission and when paid o r  approved t o  be paid t o  t h e  s a t -  
i s f a c t i o n  of t h e  North Carol ina Environmental Management Commission s h a l l  be 
c a l c u l a t e d  as  p a r t  of t h e  l o c a l  p a r t i c i p a t i o n  i n  t h e  c o s t  of any c i v i l  works 
p r o j e c t  under Regulat ions -0102 and .0103 of t h e  Sec t ion .  

.0112 Specia l  P ro jec t  Requirements -- 

The fol lowing requirements a r e  app l i cab le  t o  any beach er 'osion c o n t r o l  
o r  hurr icane  p r o t e c t i o n  p r o j e c t  i n  which t h e  s t a t e  p a r t i c i p a t e s  by a c t i o n  of 
t h e  commission: 

(1)  Before the  s t a r t  of p r o j e c t  cons t ruc t ion ,  t h e  depar'tment w i l l  e s tab-  
l i s h  a  p r o j e c t  p r o t e c t i o n  l i n e  i n  accordance with t h e  provis ions  of 
Sec t ion  104B-11, North Carol ina General S t a t u t e s .  Enforcement of 
t h i s  p r o j e c t  p ro tec t ion  l i n e  w i l l  be a  r e s p o n s i b i l i t y  of t h e  spon- 
s o r i n g  l o c a l  govecnment(s)., 

(2)  Before t h e  s t a r t  of p r o j e c t  cons t ruc t ion ,  t h e  sponsoring l o c a l  govern- 
m e n t ( ~ ) ,  w i l l  e s t a b l i s h  land-use c o n t r o l s  t o  conserve p r o t e c t i v e  
dunes and t o  in su re  t h a t  t h e  damage p o t e n t i a l  is not  s i g n i f i c a n t l y  
increased  by f u r t h e r  development,. Such land-use c o n t r o l s  must be 
acceptable  t o  t h e  Secre tary ,  Department of Natural  and Economic 
Resources. 

( 3 )  The sponsoring l o c a l  government(s) must provide adequate publ ic  access  
t o  t h e  p r o j e c t  a r ea .  

Source: North Carol ina  Administrat ive 
Code; Ner-Environmental 
Management (Subchapter 2G-Water 
Resources Pr ogr amsl . 



Sec t ion  .0200 -, S t a t e  Standards f o r  
Nan-Federal P r o j e c t s  

.0201 Purpose -- 

The des i r ed  p r o j e c t ,  t o  be recommended by t h e  Department of Natural  
and Economic Resources f o r  approval by t h e  Environmental Management Com- 
mission must be one which is not  e l i g i b l e  f o r  execution under. one of t h e  
f e d e r a l  water  resources  programs, or o t h e r  s t a t e  o r  l o c a l  programs. The 
ob jec t ive  of a program of non-federal p r o j e c t s  i n  t h e  s t a t e  w i l l  be t o  fill 
t h e  gaps between f e d e r a l  programs, and not  t o  s e t  up a l a r g e  s t a t e  program, 
nor  one which d u p l i c a t e s  or c o n f l i c t s  with f e d e r a l  programs. 

.0202 Economic J u s t i f i c a t i o n  Required - 

I t  s h a l l  be economically j u s t i f i e d .  I t  i s  not  intended t h a t  t h e  program 
s h a l l  simply make poss ib l e  p r o j e c t s  which the  f e d e r a l  government has found 
unworthy. 

.0203 Formal Approval - Required 

I t  m u s t  have t h e  formal approval of t h e  governing bodies  of a l l  a f f e c t e d  
coun t i e s  or mun ic ipa l i t i e s .  

.0204 Sound Engineering Required - -- 
The p r o j e c t  must be  soundly engineered by t h e  l o c a l  government making 

t h e  reques t  p r i o r  t o  submission t o  t h e  commission f o r  approval.. 

.0205 Compat ib i l i ty  with North Carol ina Water Plan 

It must be compatible wi th  t h e  North Carol ina water. p lan ,  a s  t h e  
development of t h e  p lan  proceeds. 

,0206 Approval of A l l  Affected S t a t e  Agencies - 

I t  should have t h e  approval of a l l  a f f ec t ed  s t a t e  agencies ,  normally 
those  administer ing t h e  f i s h  and w i l d l i f e ,  s t a t e  l ands ,  p o r t s ,  highways, 
r e c r e a t i o n  and h e a l t h .  

.0207 Assumption of Respons ib i l i t y  by Local Governments -- - 

Local (below t h e  s t a t e  l e v e l )  i n t e r e s t s  s h a l l  formally assume the  
r e s p o n s i b i l i t y  fo r  the  fol lowing,  and have c l e a r l y  t h e  power t o  provide them 
(such as  t h e  power of eminent demain, which not  a l l  coun t i e s  i n  t h e  s t a t e  
p re sen t ly  have): 

(1) Provis ion  of l ands ,  easements,  and rights-of-way t o  provide adequate 
pub l i c  lands  f o r  t h e  p r o j e c t ;  

(2) Maintenance and opera t ion  a f t e r  t h e  completion of cons t ruc t ion ;  

(3) Cost-Sharing.. The s t a t e  w i l l  normally provide 80 percent  of c o s t s  
a t t r i b u t a b l e  t o  publ ic  b e n e f i t s ,  no t  inc luding  c o s t s  of l ands ,  ease-  
ments, and rights-of-way; 

(4) Hold and save t h e  s t a t e  f r e e  from damages due t o  t h e  p r o j e c t .  



APPENDIX J 

MICHIGAN TAX LEGISLATION FOR 
SHORE PROTECTION PROJECTS 

A .  Property Tax Exemption (Public  Act Number 187, 1973) 

Enrol led Senate B i l l  No. 515 

An a c t  t o  amend Act No. 206 of t h e  Publ ic  Acts of 1893, e n t i t l e d  a s  
amended " ~ n  a c t  t o  provide f o r  t h e  assessment of property and t h e  levy  and 
c o l l e c t i o n  of t axes  thereon,  and f o r  t h e  c o l l e c t i o n  of t axes  h e r e t o f o r e  and 
h e r e a f t e r  l e v i e d ;  making such t axes  a  l i e n  on t h e  lands  taxed ,  e s t a b l i s h i n g  
and continuing such l i e n ,  providing fo r  t h e  s a l e  and conveyance of lands  
de l inquent  f o r  t axes  and f o r  the  inspec t ion  and d i s p o s i t i o n  of lands  b id  o f f  
t o  the  s t a t e  and not  redeemed or  purchased; t o  de f ine  and l i m i t  t h e  j u r i s -  
d i c t i o n  of t h e  cour t s  i n  proceedings i n  connection therewi th ;  t o  l i m i t  t h e  
time wi th in  which ac t ions  may be brough-t; t o  p re sc r ibe  c e r t a i n  l i m i t a t i o n s  
with r e spec t  t o  r a t e s  of t a x a t i o n ;  t o  provide p e n a l t i e s  f o r  t h e  v i o l a t i o n  of 
t h i s  a c t ;  and t o  r epea l  a l l  a c t s  and p a r t s  of a c t s  i n  anywise contravening 
any of t h e  provis ions  of t h i s  a c t , "  as  amended, being s e c t i o n s  211.1 t o  211. 
157 of t h e  Compiled Laws of 1970, by adding s e c t i o n  7g. 

The People of the  S t a t e  of Michigan enact :  

Sec t ion  1. A c t  No. 206 of t h e  Publ ic  Acts of 1893, as  amended, being s e c t i o n s  
211.1 t o  211.157 of t h e  Compiled Laws of 1970, is amended by adding 
s e c t i o n  7g t o  read a s  fol lows:  

Sec t ion  7g. The value of a  seawal l ,  j e t t y ,  or  g ro in  o r  o t h e r  s t r u c t u r e  whose 
primar'y purpose is  t o  prevent  or c o n t r o l  e ros ion  on p rope r ty  
a f f ec t ed  by waters  o r  l e v e l s  of t h e  g rea t  l akes  of t h e i r  con-, 
nec t ing  waters  i s  exempt from t axa t ion .  The department of 
n a t u r a l  resources s h a l l ,  when requested by t h e  owner o r  t h e  
a s ses so r ,  determine i f  such seawal l ,  j e t t y ,  g ro in ,  or o t h e r  
s t r u c t u r e  bas a s  i t s  primary purpose t h e  prevention or con t ro l  
of e ros ion .  

This  a c t  is ordered t o  take  immediate e f f e c t .  

B .  Specia l  Assessments Allowed (Public  Act Number 143, 1976) 

Enrol led House B i l l  No. 4432 

An a c t  t o  amend s e c t i o n s  2 and 3  of Act No. 188 of t h e  Pub l i c  Acts of 
1954, e n t i t l e d  a s  amended " ~ n  a c t  t o  provide f o r  t h e  making of c e r t a i n  pub l i c  
improvements by townships; t o  provide f o r  paying f o r  t h e  same by t h e  issuance 
of bonds; t o  provide f o r  t h e  levying of t axes ;  t o  provide f o r  a s ses s ing  t h e  
whole o r  a  p a r t  of t h e  c o s t  of publ ic  improvements a g a i n s t  proper ty  bene f i t ed ;  
and t o  provide f o r  t h e  issuance of bonds i n  a n t i c i p a t i o n  of t h e  c o l l e c t i o n  of 
such s p e c i a l  assessments ,  and f o r  t h e  o b l i g a t i o n  of t h e  township thereon,"  
s e c t i o n  2  a s  amended by Act No. 143 of t h e  Publ ic  Acts of 1974, being s e c t i o n s  
41..722 and 41..723 of t h e  Compiled Laws of 1970; and t o  add s e c t i o n  9a.. 



The People  of t h e  S t a t e  of Michigan e n a c t :  

S e c t i o n  1. S e c t i o n s  2 and 3  of A c t  No,. 188 of t h e  P u b l i c  A c t s  of  1954, s e c t i o n  
2 a s  amended by A c t  No. 143 of t h e  P u b l i c  A c t s  of 1974,  b e i n g  
s e c t i o n s  41.722 and 41 .723  of t h e  Compiled Laws of 1970,  a r e  
amended and s e c t i o n  9a is added t o  r e a d  a s  f o l l o w s :  

S e c t i o n  2. ( 1 )  The f o l l o w i n g  improvements may be made under  t h i s  a c t :  

The c o n s t r u c t i o n  and maintenance of s to rm o r  s a n i t a r y  sewers  o r  corn-, 
b ined  s t o r m  and s a n i t a r y  sewers. 

The c o n s t r u c t i o n  o f  w a t e r  mains 

The improvements of p u b l i c  highways by g r a d i n g ,  g r a v e l i n g ,  paving,  
c u r b i n g ,  or d r a i n i n g  t h e  same o r  c o n s t r u c t i n g  dr iveway approaches  
o r  s i d e w a l k s  t h e r e o n , .  

The maintenance and improvement of p a r k s  o r  t h e  trimming and s p r a y i n g  
of trees.. 

The i n s t a l l a t i o n  of e l e v a t e d  s t r u c t u r e s  f o r  f o o t  t r a v e l  o v e r  highways 
i n  t h e  township.  

The c o l l e c t i o n  of garbage and rubb ish . .  

The c o n s t r u c t i o n ,  maintenance,  o r  improvement of b i c y c l e  p a t h s  p a z a l l e l  
t o  p u b l i c  highways 

The c o n s t r u c t i o n ,  maintenance,  r e p a l r ,  or improvement of e r o s i o n  eon-  - -- - -- 
t r o l  s t r u c t u r e s  or d i k e s .  -- -- -- - 

S e c t i o n  3..  An improvement s h a l l  n o t  be  made hereunder  u n l e s s  a  p e t i t i o n  s h a l l  
b e  f i l e d  w i t h  t h e  township board ,  s i g n e d  a s  fo l lows :  ( a )  I n  c a s e  
of highway improvements, by t h e  r e c o r d  owners o f  l a n d s  whose 
f r o n t a g e  c o n s t i t u t e s  a t  l e a s t  65% of t h e  t o t a l  f r o n t a g e  upon t h e  
highway improvements; and (b)  i n  c a s e  of water mains o r  sewers, 
o r  e r o s i o n  c o n t r o l  s t r u c t u r e s  o r  d i k e s ,  by r e c o r d  owners of l a n d s  
c o n s t i t u t i n g  a t  l e a s t  51% of t h e  t o t a l  l e n d  a r e a  i n  t h e  s p e c i a l  
a ssessment  d i s t r i c t  a s  f i n a l l y  t h e r e a f t e r  e s t a b l i s h e d  by t h e  
township  board. .  I n  a  township w i t h  a p o p u l a t i o n  i n  excess of 
5,000, a f t e r  n o t i f i c a t i o n  by m a i l  t o  t h e  owners of l a n d s  whose 
names appear on t h e  l a t e s t  t a x  r o l l ,  a  p e t i t i o n  s h a l l  n o t  be  
r e q u i r e d  f o r  water mains o r  sewers or e r o s i o n  c o n t r o l  s t r u c t u r e s  
o r  d i k e s  and t h e  township board may e x e r c i s e  t h e  powers g r a n t e d  
by t h i s  a c t  on i t s  own i n i t i a t i v e  i n  accordance w i t h  t h i s  a c t ,  
e x c e p t  a s  t h e y  r e l a t e  t o  a  p e t i t i o n  o r  a c t i o n  w i t h  r e f e r e n c e  
t h e r e t o ,  b u t  an improvement s h a l l  n o t  b e  made wi thou t  p e t i t i o n  
i f  t h e  r e c o r d  owners of l a n d  c o n s t i t u t i n g  more t h a n  20% of t h e  
t o t a l  l a n d  a r e a  i n  t h e  s p e c i a l  assessment  d i s t r i c t  f i l e  t h e i r  
w r i t t e n  o b j e c t i o n s  t h e r e t o  w i t h  t h e  township board a t  o r  b e f o r e  
t h e  h e a r i n g  d e s c r i b e d  i n  s e c t i o n  4  of t h i s  a c t .  Record owners 
s h a l l  be  determined a s  OF t h e  r e c o r d s  i n  t h e  r e g i s t e r  of d e e d s '  
o f f i c e  on t h e  day of t h e  f i l i n g  of t h e  p e t i t i o n ,  o r  i n  c a s e  
w r i t t e n  o b j e c t i o n s  a r e  f i l e d  a s  above p r o v i d e d ,  t h e n  on t h e  day 



of t h e  hearing.  In  determining t h e  s u f f i c i e n c y  of t h e  p e t i t i o n ,  
l ands  not  sub jec t  t o  s p e c i a l  assessment and lands wi th in  publ ic  
highway and a l l e y s  s h a l l  not  be included i n  computing fr 'ontage 
or. assessment d i s t r i c t  a rea , .  Any f i l e d  p e t i t i o n  may be supple-  
mented as  t o  s i g n a t u r e s  by t h e  f i l i n g  of an a d d i t i o n a l  signed 
copy o r  copies  the reo f ,  and i n  t h a t  case t h e  v a l i d i t y  of t h e  
s i g n a t u r e s  thereon s h a l l  be determined by t h e  records  on t h e  day 
of f i l i n g  t h e  supplemental p e t i t i o n ,  

Sec t ion  9a. (1) An owner of proper ty  who by reason of har 'dship is unable t o  
c o n t r i b u t e  t o  t h e  c o s t  of an assessment f o r  an improvement 
au thor ized  i n  s e c t i o n  2(1) ( a ) , ( h ) , ( c ) , ( g ) ,  o r  (h) may have the  
assessment defer red  by app l i ca t ion  t o  t h e  assess ing  o f f i c e r . ,  
Upon r e c e i p t  of evidence of hardship ,  t h e  township may d e f e r  
p a r t i a l  or  t o t a l  payment of t h e  assessment. 
(2) The township board of t r u s t e e s  may enac t  an ordinance t o  
d e f i n e  hardship and t o  permit defer red  o r  p a r t i a l  payment of 
an assessment pursuant t o  t h i s  s e c t i o n .  A s  a  condi t ion  of 
g ran t ing  t h e  defer red  or  p a r t i a l  payment of an assessment,  t h e  
township board s h a l l  r equ i r e  t h a t  any de fe r red  assessment w i l l  
c o n s t i t u t e  a  recorded l i e n  a g a i n s t  the  p rope r ty .  

This  a c t  i s  ordered t o  take  immediate e f f e c t . .  







APPENDIX L 

CHAPTER NR 115, WISCONSIN'S ADMINISTRATIVE 

CODE: SHORELAND IMANAGEMENT PROGRAIW 

NR 115.01 In t roduct ion , .  (1) The water resources a c t  (chapter  614, laws of 
1965) r e q u i r e s  coun t i e s  t o  enac t  r egu la t ions  f o r  t h e  p r o t e c t i o n  of a l l  shore- 
lands  i n u n i n c o r p o r a t e d a r e a s  by January 1, 1968. Shorelands as  def ined  by 
t h e  law a r e  l ands  wi th in  1,000 f e e t  of a  navigable l ake ,  pond o r  flowage and 
lands  wi th in  300 f e e t  of 8 r i v e r  o r  navigable s t ream o r  t o  t h e  landward s i d e  
of t h e  f loodp la in ,  whichever d i s t ance  is g r e a t e r .  

(2) The s t a t u t e  de f ines  t h e  purposes of r egu la t ions  enacted f o r  shoreland 
7, pro tec t ion :  t o  f u r t h e r  t h e  maintenance of s a f e  and h e a l t h f u l  cond i t ions ;  

prevent  and c o n t r o l  water p o l l u t i o n ;  p r o t e c t  spawning grounds, f i s h  and aqua t i c  
l i f e ;  con t ro l  bu i ld ing  s i t e s ,  placement of s t r u c t u r e s  and land uses  and r e se rve  
shore cover and n a t u r a l  beauty. ,, 

NR 115.02 Nature of t h e  program.. (1) The water resources  a c t  c r e a t e s  s e c t i o n  - - - 
59.971, W i s  .. S t a t s  .. , which r e q u i r e s  t h e  zoning of shorelands i n  t h e  unincorpo- 
r a t e d  a reas  of each county. Such zoning s h a l l  no t  r equ i re  t h e  approval  of 
t h e  town boards. To assure  t h a t  such zoning w i l l  be accomplished, s e c t i o n  
59.971 ( 6 ) ,  W i s .  S t a t s . ,  s t a t e s  t h a t  i f  any county does not  adopt an ordinance 
by January 1, 1968, o r  i f  t h e  department,  a f t e r  n o t i c e  and hear ing ,  determines 
t h a t  a  county had adopted an ordinance which f a i l s  t o  meet reasonable minimum 
s t anda rds  i n  accomplishing the  shoreland p r o t e c t i o n  ob jec t ives ,  t h e  department 
s h a l l  adopt such an or 'dinance. 

(2) To comply with the  water  resources  a c t ,  i t  is necessary f o r  a  county 
t o  enac t  shoreland r egu la t ions ,  including zoning p rov i s ions ,  land d i v i s i o n  
cont r 'o l s ,  s a n i t a r y  r egu la t ions  and admin i s t r a t ive  provis ions  ensur ing  enforce- 
ment of t h e  r egu la t ions .  

(3 )  I t  is t h e  po l i cy  of t h e  department,  i n  t h e  d ischarge  of i t s  responsi-  
b i l i t y  under s e c t i o n  144.26 ,  t o  r e q u i r e  adherence t o  c e r t a i n  s p e c i f i c  s tandards  
and c r i t e r ' i a . .  The s tandards  and c r i t e r i a  a r e  intended t o  de f ine  t h e  ob jec t ives  
of t h e  r egu la t ions .  

SR 115.03 Shorcland r egu la t ion  st3ndalcis nnd c;itel i a  (1) ESTABLISH.\IXYI' OF 
. A P P R O P I I I A T ~ ~ ~ ~ ~ I N G  DISTRICTS Shoreland area developn~ent can u s u a l l y  be con- 
t r o l l e d  by r egu la t ions  appropr ia te  t o  wetlands (conservancy d i s t r i c t ) ,  recrea t ion-  
r e s i d e n t i a l  d i s t r i c t s  and genera l  purpose d i s t r i c t s . .  Where d e t a i l e d  land use 
planning has  been accomplished, o the r  types of d i s t r i c t s  may a l s o  be des i r ab le .  

(2) ESTABLISHMENT OF LAND USE ZONING REGULATIONS. The zoning provis ions  
adopted must provide s u f f i c i e n t  con t ro l  of t h e  use of shorelands t o  a f fo rd  
t h e  p r o t e c t i o n  of water q u a l i t y  a s  s p e c i f i e d  i n  W i s .  Adm. Code chap te r s  NR 102 
and 103. The provis ions  s h a l l  inc lude  t h e  fol lowing:  

(a )  Minimum l o t  s i z e s .  A l l  f u t u r e  l o t s  i n  t h e  shoreland a rea  s h a l l  
a f fo rd  p r o t e c t i o n  a g a i n s t  danger t o  h e a l t h  and hazard of p o l l u t i o n  
of t h e  ad jacent  body of water .  



1. Lots served by publ ic  sewer s h a l l  have a  minimum width of 65 
f e e t  and a  minimum area of 10,000 square f e e t .  

2. Lots not  served by publ ic  sewer s h a l l  have a  minimum average 
width of 100 f e e t  and a  minimum area  of 20,000 square f e e t .  

(b) Building setbacks.  The permit ted l o c a t i o n  of bu i ld ings  and 
s t r u c t u r e s  s h a l l  conform t o  h e a l t h  requirements,  preserve  n a t u r a l  
beauty and reduce f lood hazai-ds. 

1. Unless an e x i s t i n g  development p a t t e r n  e x i s t s ,  a  setback of 75 
f e e t  from t h e  normal high wa te r l ine  s h a l l  be requi red .  

2. No bui ld ing  s h a l l  be e rec t ed  i n  t h e  floodway of a  stream (see  
chapter  NR 116, d e f i n i t i o n s ) .  

3. Boathouses o r  s i m i l a r  s t r u c t u r e s  which r e q u i r e  a  water f ront  
l oca t ion  s h a l l  not  be used f o r  h a b i t a t i o n  nor. extend toward 
the  water beyond the  ord inary  high wa te r l ine , .  

4. Buildings and s t r u c t u r e s  s h a l l  be sub jec t  t o  any app l i cab le  
f loodp la in  zoning r egu la t ions .  

(c) Trees and shrubbery The c u t t i n g  of t r e e s  and shrubbery s h a l l  
be regula ted  t o  p r o t e c t  s cen ic  beauty,  con t ro l  e ros ion  and reduce 
t h e  flow of e f f l u e n t s  and n u t r i e n t s  from t h e  shoreland.  In t h e  
s t r i p  35 f e e t  inland from t h e  normal high wa te r l ine ,  no more 
than  30 f e e t  i n  any 100 f e e t  s h a l l  be c l e a r  c u t .  I n  other  a reas ,  
t r e e s  and shrub c u t t i n g  s h a l l  be governed by cons ide ra t ion  of t h e  
e f f e c t  on water q u a l i t y  and should be i n  accord with accepted 
management practices. 

(d)  F i l l i n g ,  grading,  lagooning, dredging.. F i l l i n g ,  grading ,  lagoon- 
ing  and dredging may be permit ted only i n  accord with s t a t e  law 
and where p ro tec t ion  aga ins t  e ros ion ,  sedimentat ion and impairment 
of f i s h  and aqua t i c  l i f e  has  been assured.  

(3) ESTABLISHMENT OF SANITARY REGULATIONS. The p ro tec t ion  of h e a l t h  and t h e  
p rese rva t ion  and enhancement of water  q u a l i t y  r e q u i r e  s a n i t a r y  r egu la t ions  t o  
be adopted by t h e  county. 

(a )  Where publ ic  water supply systems a r e  not  a v a i l a b l e ,  p r i v a t e  wel l  
cons t ruc t ion  s h a l l  conform t o  W i s .  Adm. Code chapter NR 112. 

(b) Where a  pub l i c  waste c o l l e c t i o n  and treatment  system is not  a v a i l a b l e ,  
des ign  and cons t ruc t ion  of p r i v a t e  sewage d i sposa l  systems s h a l l  
f u l l y  comply with W i s .  Adm. Code s e c t i o n  H62 20 

(4)  ADOPTION OF ADMINISTRATIVE AND ENFORCEMENT PROVISIONS. Each ordinance 
requi red  by these  r egu la t ions  s h a l l  provide f o r :  

(a) The appointment of an adminis t ra tor  and such a d d i t i o n a l  s t a f f  a s  
t h e  work load may requ i re .  

(b)  A planning agency (planning and zoning committee) and a  board of 
adjustment as  requi red  by law. 



(c) A system of permits  f o r  a l l  new cons t ruc t ion ,  r econs t ruc t ion ,  
s t r u c t u r a l  a l t e r a t i o n  o r  moving of bu i ld ings  and s t r u c t u r e s ,  
inc luding  s a n i t a r y  waste d i sposa l  and water supply f a c i l i t i e s .  
A copy of a l l  app l i ca t ions  s h a l l  be f i l e d  i n  t h e  o f f i c e  of t h e  
county adminis t ra tor . .  

(d) Regular i n spec t ion  of permit ted work i n  progress  t o  i n s u r e  con- 
formi ty  of t h e  f in i shed  s t r u c t u r e s  with t h e  terms of t h e  ordinance. 

(e )  A variance procedure r e l a t i n g  t o  t h e  use,  change of use  o r  a l t e r -  
a t i o n  of nonconforming lands and s t r u c t u r e s ,  and a  s p e c i a l  ex-' 
cep t ion  procedure f o r  uses present ing  s p e c i a l  problems of p o l l u t i o n  
o r  f lood hazard. The county s h a l l  keep a complete record of a l l  
proceedings before  t h e  board of adjustment and planning agency. 

( f )  Timely n o t i c e  t o  t h e  f loodplain-shoreland management s e c t i o n  of 
t h e  department of n a t u r a l  resources  of hear ings  on proposed 
va r i ances ,  s p e c i a l  exceptions and amendments and d e l i v e r y  t o  t h a t  
s e c t i o n  of copies  of dec i s ions  on such var iances ,  s p e c i a l  excep- 
t i o n s  and such amendments, when adopted. 

(g) Mapped zoning d i s t r i c t s  and t h e  recording,  on an o f f i c i a l  copy 
of such map, of a l l  d i s t r i c t  boundary changes. 

(h) The prosecut ion of a l l  v i o l a t i o n s  of shor'eland zoning ordinances..  

(5) ESTABLISHMEW OF LAND SUITABILITY REVIFW,, The county s h a l l  review a l l  
land d i v i s i o n s  which c r e a t e  3  or more p a r c e l s  or bu i ld ing  s i t e s  of 5 ac res  
each or l e s s  wi th in  a  5-year period.  In  such review t h e  fol lowing f a c t o r s  
should be considered:  

(a )  Hazards t o  t h e  hea l th ,  s a f e t y  o r  wel fare  of f u t u r e  r e s i d e n t s .  

(b) Proper r e l a t i o n s h i p  t o  ad jo in ing  areas .  

jc) Publ ic  access  t o  navigable waters ,  a s  requi red  by law.. 

(d) Adequate storm drainage f a c i l i t i e s .  

(e )  Conformity t o  s t a t e  law and admin i s t r a t ive  code pr 'oc is ions .  

NR 115.04 Role of t h e  Department of Natural  Res'ources. (1) Role. The 
department of n a t u r a l  resources is d i r e c t e d  by t h e  l e g i s l a t u r e  t o  a s s i s t  t h e  
count ies  i n  ca r ry ing  out t h e i r  r e s p o n s i b i l i t i e s  under t h e  law and t o  review 
and evalua te  t h e  adminis t ra t ion  of t h e  r egu la t ions .  I f  necessary ,  t h e  depart-, 
ment may recommend t o  t h e  na tur ' a l  resources board t h e  adoption of an ordinance 
f o r  a  county, i f  t h e  county f a i l e d  t o  meet these  s tandards  and c r i t e r i a .  

( 2 )  COMPLIANCE DETERMINED BY EVALUATING COUNTY REGULATIONS WITH SECTION 
NR 115.03. ( a )  Compliance with t h e  requirements of s e c t i o n  59.971 w i l l  be 
deter'mined by comparing t h e  county shoreland r e g u l a t i o n s  with t h e  s t a t e  
minimum s tandards  f o r  shoreland p r o t e c t i o n  a s  contained i n  s e c t i o n  NR 115.03. 
Counties t h a t  have enacted r egu la t ions  t h a t  meet t h e  minimum s t anda rds  f o r  
shoreland p r o t e c t i o n  w i l l  be considered as  complying with s e c t i o n  59..971, W i s  
S t a t s .  



(b) Compliance s t a t u s  s h a l l  a l s o  be maintained by t h e  county d u ~ i n g  
subsequent reevalua t ion  of t h e  r egu la t ions  t o  a s c e r t a i n  t h e i r  
e f f e c t i v e n e s s  i n  maintaining t h e  q u a l i t y  of Wisconsin water .  
A county sha l l ,  keep i ts  regu la t ions  c u r r e n t ,  e f f e c t i v e  and work- 
a b l e  t o  r e t a i n  i t s  s t a t u s  of compliance. F a i l u r e  t o  d o  s o  s h a l l  
be deemed noncompliance. 

(c) Compliance with chapter  NR 115 s h a l l  not  a f f e c t  a  county ' s  respon- 
s i b i l i t y  t o  comply wi th  chapter NR 116, f loodp la in  management 
s tandards .  

(d) The department s h a l l  i s sue  a  c e r t i f i c a t e  of compliance when a  
county has ,  i n  t h e  opinion of the  department, complied with s e c t i o n  
59.971, W i s .  S t a t s .  

(3)  NONCOMPLIANCE. (a)  Counties t h a t  have r egu la t ions  t h a t  d o  not  meet 
t h e  minimum r u l e s  a s  contained i n  s e c t i o n  NR 115 03 s h a l l  be considered as  
not  complying wi th  t h e  requirements of the  water resources a c t  p e r t a i n i n g  t o  
shoreland r egu la t ions .  For these  count ies  t o  achieve compliance s t a t u s ,  
they s h a l l  modify t h e i r  r egu la t ions  t o  meet t h e  minimum s tandards  wi th in  a  
time l i m i t  e s t a b l i s h e d  by t h e  department. 

(b) Counties  t h a t  have not  d r a f t e d  shoreland r egu la t ions  s h a l l  be  
deemed noncomplying count ies .  They s h a l l  s t a t e  t o  t h e  department 
of n a t u r a l  resources t h e i r  r 'easons, i f  any, f o r  f a i l u r e  t o  comply 
wi th  t h e  water  resources   act^ The department s h a l l  t hep  r e q u i r e  
t h e  county: 

1. To proceed with r egu la t ion  formation wi th in  a  given time 
per iod ,  o r ;  

2. a .  To have t h e  s t a f f  of t h e  department of n a t u r a l  resources  
d r a f t  t h e  r egu la t ions ,  o r ;  
b. Contract  with a  consu l t an t  t o  d r a f t  the  r egu la t ions .  A l l  
c o s t s  fo r  such ac t ions  by t h e  department of n a t u r a l  resources  
s h a l l  be borne by the  noncomplying county ,  

NR 115.,05 Ass is tance  t o  count ies .  To t h e  f u l l  ex ten t  of i ts  re sources ,  the  -- 
department of n a t u r a l  resources w i l l  provide advice and ass?s tance  t o  t h e  
coun t i e s ,  seeking t h e  h ighes t  p r a c t i c a b l e  degree of uniformity c o n s i s t e n t  wi th  
the  o b j e c t i v e s  of the  shoreland r e g u l a t i o n  provis ions  of t h e  water resources  
a c t .  



APPENDIX M 

EXECUTIVE ORDER #67, 1973 

P a r t i c i p a t i o n  by S t a t e  Agencies i n  Flood Hazard Eva lua t i on  
and Wetland P r o t e c t i o n  - and Coord ina t ion  w i th  a Comprehen- 
s i v e  Flood P la in -Shore land  Management Program 

The beads  of a l l  S t a t e  agenc i e s  s h a l l  p rov ide  l e a d e r s h i p  t o  encourage 
a  broad and u n i f i e d  e f f o r t  t o  p r even t  t h e  uneconomic use  and development of 
t h e  f l ood  p l a i n s  and wet lands  of t h e  S t a t e  and, i n  p a r t i c u l a r ,  t o  l e s s e n  
t h e  r i s k  of f l o o d  l o s s e s  a s  r e l a t e d  t o  State-.owned l a n d s  and i n s t a l l a t i o n s  
and S t a t e - i n su red  o r  approved o r  suppor ted  improvements and, t o  e n s u r e  
c o n s i s t e n c y  of a c t i v i t i e s  w i th  r ' u l e s  and r e g u l a t i o n s  r ega rd ing  l a n d  use  and 
f l o o d  p l a i n  and shore land  development and management a s  promulgated by t h e  
Department of Na tu r a l  Resources under p r o v i s i o n  of Chapter  614, Laws of 
1965. S p e c i f i c a l l y :  

A l l  S t a t e  agenc i e s  d i r e c t l y  r ' e spons ib le  f o r  t h e  new c o n s t r u c t i o n  of 
S t a t e  b u i l d i n g s ,  s t r ' u c t u r e s ,  r oads  or o t h e r  f a c i l i t i e s  s h a l l  e v a l u a t e  
e x i s t i n g  o r  p o t e n t i a l  f l ood  hazards  a s s o c i a t e d  w i th  t h e  c o n s t r u c t i o n  
and s h a l l  a s s i s t  and cooper.ate wi th  t h e  Department of Na tu r a l  Resources ,  
under p r o v i s i o n s  of t h e  Water Resources A c t ,  and a p p l i c a b l e  r u l e s  pro,-, 
mulgated pu r suan t  t o  t h e  Act. 

A l l  S t a t e  agenc i e s  r e s p o n s i b l e  f o r  t h e  a d m i n i s t r a t i o n  of S t a t e  g r a n t s ,  
l o a n s ,  mortgage i n su rance  o r  o t h e r  Sta te-approved f i n a n c i n g  programs 
i nvo lv ing  t h e  c o n s t r u c t i o n  of b u i l d i n g s ,  s t r u c t u r e s ,  r oads  o r  o the r  f a c i l -  
i t i es  s h a l l ,  t o g e t h e r  wi th  t h e  a s s i s t a n c e  and coope ra t i on  of t h e  Depar t -  
ment of N a t u r a l  Resources ,  e v a l u a t e  f l o o d  haza rd s  i n  connec t ion  w i t h  
such f a c i l i t i e s  and i n  o r d e r  t o  minimize t h e  exposure  of f a c i l i t i e s  t o  
p o t e n t i a l  f l o o d  damage and t h e  need f o r  f u t u r e  expend i t u r e s  f o r  f l ood  
p r o t e c t i o n  and f l o o d  d i s a s t e r  r e l i e f ,  s h a l l ,  a s  f a r  a s  p r a c t i c a b l e ,  
p rec lude  t h e  uneconomic, hazardous o r  unnecessary use  of f l o o d  p l a i n s  
i n  such connec t ion . .  

A l l  S t a t e  agenc i e s  r e s p o n s i b l e  f o r  review and approva l  of a p p l i c a t i o n s  
f o r  s u b d i v i s i o n  p l a t s ,  b u i l d i n g s ,  s t r u c t u r e s ,  r o a d s ,  s a n i t a r y  o r  o t h e r  
f a c i l i t i e s ,  s h a l l  e v a l u a t e  e x i s t i n g  o r  p o t e n t i a l  f l o o d  haza rd s  a s s o c i a t e d  
w i th  such a c t i v i t i e s  and s h a l l  a s  may be pe rmi t t ed  by law,  p r even t  a c t i o n s  
which w i l l  expose c i t i z e n s  t o  unnecessary hazards  or cause f u t u r e  p u b l i c  
e x p e n d i t u r e s  f o r  f l o o d  d i s a s t e r  r e l i e f , .  ,, 

The Rea l  E s t a t e  Examining Board, i n  o r d e r  t o  p r ec lude  pu rchase r s  of pro- 
p e r t y  from unknowingly exposing l i f e  and p r o p e r t y  t o  f l o o d  and e r o s i o n  
haza rd s ,  should  i n  l i c e n s e  review,  suspens ion  and r evoca t i on  proceedings  
pursuan t  t o  s e c t i o n  452..10(2) of Wisconsin S t a t u t e s  c o n s i d e r  t h e  f a i l u r e  
by a  r e a l  e s t a t e  b roker ,  salesman o r  agen t  t o  p r o p e r l y  inform a  p o t e n t i a l  
purchaser  t h a t  p r o p e r t y  under c o n s i d e r a t i o n  l ies  w i t h i n  an ar 'ea  s u b j e c t  
t o  a  f l o o d  o r  l ake sho re  e r o s i o n  hazard recognized  by t h e  Department of 
Na tu r a l  Resources  ( a s  determined from Department,  r e g i o n a l  p l ann ing  
commission, l o c a l  o rd inance ,  United S t a t e s  Department of Housing and 
Urban Development, United S t a t e s  Geolog ica l  Survey, o r  Army Corps of 
Eng inee r ' s  maps, r e p o r t s  o r  o t h e r  decuments) t o  c o n s t i t u t e  a  " s u b s t a n t i a l  



,, misrepresentat ion",  a  f a l s e  promise of charac ter"  br  a  "demonstrated 
unt rus twor th iness  o r  incompetence t o  a c t  a s  a  broke r...... or . . . . sa lesman 
i n  such a  manner as  t o  safeguard t h e  i n t e r e s t s  of t h e  p u b l i c . "  

5.. A l l  S t a t e  agencies  respons ib le  f o r  programs which e n t a i l  land use plan- 
ning s h a l l  r e f l e c t  f lood  and e ros ion  hazards when eva lua t ing  and prepar-  
ing  p lans  and s h a l l  encourage land uses appropr ia te  t o  t h e  degree of 
hazard involved. 

6.. The Department of Natural  Resources s h a l l  compile and d i s t r i b u t e  t o  a l l  
concerned S t a t e  agencies  a  r e p o r t  l i s t i n g  where f lood hazard boundary 
maps compiled from fede r ' a l ,  s t a t e ,  r eg iona l ,  l o c a l  and p r i v a t e  sources 
a r e  a v a i l a b l e .  In  consider 'a t ion of s p e c i f i c  p r o j e c t s  i n  a r e a s  of known 
f lood hazard where no f lood documentation is a v a i l a b l e ,  the  concerned 
agency should ask t h e  Department of Natural  Resources t o  make a  f lood 
evalua t ion  of t h e  p a r t i c u l a r  case i n  ques t ion .  In undertaking these  
eva lua t ions  t h e  Department may requ i re  t h e  a f f ec t ed  agency t o  fur 'nish 
s tream c r o s s  s e c t i o n a l  survey information and base maps i n  t h e  v i c i n i t y  
of t h e  p r o j e c t  s i t e .  

7. The Department of Natural  Resowces and each of t h e  a f f ec t ed  S t a t e  agen- 
c i e s  through mutual cooperat ion,  s h a l l  a s  soon as  poss ib l e ,  prepare and 
put i n t o  opera t ion  admin i s t r a t ive  gu ide l ines  implementing t h e  provis ions  
of t h i s  Order.. The gu ide l ines  should be wr ' i t ten  t o  r e f l e c t  time r e s t r a i n t s ,  
manpower, f i s c a l  requirements and o t h e r  f a c t o r s  r e l evan t  t o  each agency. 

8. A s  may be permit ted by law, each agency s h a l l  i s s u e  appropr ia te  r u l e s  and 
r e g u l a t i o n s  t o  govern t h e  car ry ing  out  of the  provis ions  of t h i s  Order .  

A t  t h e  end of seven months a  r epor t  assess ing  t h e  implementation of t h i s  
Order by S t a t e  agencies s h a l l  be prepared by t h e  Department of Natura l  
Resources and forwarded t o  t h e  Governor.. 

A s  used i n  t h i s  Order, t h e  term "S ta t e  agency" inc ludes  any o f f i c e ,  
department,  commission, commi-ttee, board, a u t h o r i t y  o r  o the r  o rgan iza t iona l  
e n t i t y  of S t a t e  government, l i s t e d  i n  Chapter 20 of t h e  Wisconsin S t a t u t e s ,  
with t h e  except ion  of " j u d i c i a l "  and " l e g i s l a t i v e "  bodies . ,  



APPENDIX N 

CITY OF HIGHLAND PARK, ILLINOIS 
BLUFF AND RAVINE STEEP SLOPE ORDINANCE 

S e c t i o n  155..001. Sta tement  of Purpose. .  -- 
A .  Development P o l i c i e s .  The r a v i n e  and c o a s t a l  s t e e p  s l o p e s  a r e  an  i n h e r e n t  

n a t u r a l  r e s o u r c e  which impa r t s  a  unique and s u b s t a n t i a l  c h a r a c t e r  t o  t h e  
C i t y  of Highland Park.  I t  is v i t a l  t o  unders tand t h a t  t h e s e  s t e e p  s l oped  
a r e a s  a r e  i n t e rdependen t  throughout  t h e i r  r e aches , .  E ro s ion ,  s l o p e  f a i l -  
u r e s ,  and l o s s  of v e g e t a t i o n  a long  one p o r t i o n  of a  s l o p e  can  have a  
profound impact upon ad j acen t  and s u b s e r v i e n t  s loped  a r e a s .  Because t h e s e  
a r e a s  may be abused t o  c r e a t e  hazaldous b u i l d i n g  c o n d i t i o n s  which l e a d  
t o  t h e  jeopardy of l i f e  and p r o p e r t y  and t h e  d e s t r u c t i o n  of t h e  d e l i c a t e  
n a t u r a l  ecosystem, a p p r o p r i a t e  c o n t r o l s  a r e  nece s sa ry  t o  e n s u r e  t h a t  con- 
s t r u c t i o n  i n  t h e s e  f r a g i l e  environments enhances  r a t h e r  t han  d e t r a c t s  from, 
o r  i g n o r e s ,  t h e  n a t u r a l  topography, v e g e t a t i o n ,  and v i s u a l  q u a l i t y .  Thus, 
it is t h e  i n t e n t  of t h i s  o rd inance  t o  e n s u r e  t h a t  a l l  development c o n t r o l l e d  
by t h i s  or 'dinance: 

1. S t r i v e s  f o r  maximum p r ' e s e rva t i on  of n a t u r a l  f e a t u r e s  and q u a l i t i e s  
of s t e e p  s l oped  s i t e s .  

2. Encourages i nnova t i ve  and imagina t ive  b u i l d i n g  t e chn iques  w i t h i n  t h e  
c r i t e r i a  s t i p u l a t e d  i n  t h i s  o rd inance  f o r  s t e e p  s l oped  b l u f f  and r a v i n e  
proper  t ies.  

3. Ensures  t h a t  t h e  l and  w i l l  s uppo r t  new s t r u c t u r e s  f o r  a  minimum l i f e  
span of  f i f t y  (50) y e a r s ,  and t h a t  c o n s t r u c t i o n  w i l l  no t  c o n t r i b u t e  
t o  e r o s i o n  o r  s l o p e  s t a b i l i z a t i o n  problems. 

4.  P rov ide s  f o r  s t a b l e  e c o l o g i c a l  r e l a t i o n s h i p s  and p r e v e n t s  environmental  
deg rada t i on  of t h e  l and  and Lake Michigan. 

5. P r o t e c t s  people  and p rope r ty  from p o t e n t i a l l y  hazardous g e o l o g i c a l  
and hyd ro log i ca l  c o n d i t i o n s  p e c u l i a r  t o  r a v i n e  and b l u f f  a r e a s  

6. Requ i r e s  r e t e n t i o n  of t r e e s  and o ther  v e g e t a t i o n  which s t a b i l i z e s  
s l o p e s ,  p r even t s  e r o s i o n ,  and enhances t h e  n a t u r a l  beau ty .  

7.  F a c i l i t a t e s  adequate  c o n d i t i o n s  f o r  p o l i c e ,  f i r e ,  and o t h e r  emergency 
s e r v i c e  .. 

8. Demonstrates a  concern f o r  t h e  view of a s  w e l l  a s  from t h e  b l u f f  and - -- 
r a v i n e  a reas . ,  

B. S o p h i s t i c a t e d  Techn i ca l  S tandards .  A l l  c o n s t r u c t i o n  p r o p o s a l s  s h a l l  t a k e  
i n t o  account  and be judged by t h e  a p p l i c a t i o n  of c u r r e n t  unders tand ing  of 
l andscape  p lann ing ,  s o i l  mechanics,  eng inee r i ng ,  hydrology,  geo logy ,  envi,-  
ronmental  d e s i g n  and a r c h i t e c t u r e , .  Such c u r ~ e n t  unders tand ing  i n c l u d e s  
b u t  i s  n o t  l i m i t e d  t o :  

1. Plann ing  of development t o  f i t  t h e  topography, s o i l s ,  geo logy ,  hydrology 
and o t h e r  e x i s t i n g  c o n d i t i o n s  on t h e  proposed sites. 



2. Or ient ing  development s o  t h a t  grading,  excavat ion,  landscaping,  
t e r r a c i n g  and other  s i t e  p repa ra t ion  i s  kept t o  an abso lu te  minimum. 

3 .  Preserving and enhancing t h e  landscape through minimized d i s r u p t i o n  
of n a t u r a l  t e r r a i n ,  and e x i s t i n g  p l an t  formations 

4. Minimizing d i s r u p t i o n  or a l t e r a t i o n  of n a t u r a l  drainageways. 

5 .  Developing s o  as  t o  minimize t h e  time i n  which a reas  a re  ba re  and 
exposed. 

6. Landscaping a reas  around s t ruc tu r ' e s  t o  blend i n t o  t h e  n a t u r a l  landscape. 

Sec t ion  155..010.. Appl ica t ion  of Ordinance 

A .  Property Regulated.. The procedures,  s tandards  and requirements contained 
i n  t h i s  ordinance s h a l l  apply t o  a l l  p roper ' t i es  t h a t  a r e  wi th in  one hun- 
dred (100) l i n e a l  f e e t  of t h e  top  edge of a  s t e e p  s lope .  

B. Mandatory Steep Slope Setbacks,  Except a s  permit ted elsewhere wi th in  t h i s  
s e c t i o n  t h e  following mandatory development setbacks a re  e s t ab l i shed :  

1. No cons t ruc t ion  o r  e a r t h  moving a c t i v i t y  which d i s t u r b s  t h e  n a t u r a l  
grade o r  removes e x i s t i n g  vegeta t ion  may occur c l o s e r  t o  t h e  rav ine  
bottom than a  se tback  l i n e  e s t ab l i shed  twenty (20) l i n e a l  f e e t  across  
the  tab le land  from the  top  edge of a  s t e e p  ravine  s lope , .  S t r u c t u r e s  
may be can t i l eve red  over t h i s  twenty (20) f o o t  se tback  f o r  a  maximum 
hor i zon ta l  d i s t a n c e  of t en  (10) f e e t  beginning a t  a  minimum of n ine  
(9) f e e t  above the  na tu ra l  ad jacent  t ab le l and  grade. 

2. No cons t ruc t ion  or e a r t h  moving a c t i v i t y  which d i s t u r b s  t h e  n a t u r a l  
grade or removes e x i s t i n g  vegeta t ion  may occur c lose r  t o  t h e  bottom 
of t h e  b lu f f  than a  se tback  l i n e  e s t ab l i shed  f i f t y  (50) l i n e a l  f e e t  
across  t h e  tab le land  from t h e  top  edge of a  s t e e p  b l u f f  s lope .  
S t r u c t u r e s  may be can t i l eve red  over t h i s  f i f t y  (50) f o o t  se tback  
fo r  a  maximum hor i zon ta l  d i s t ance  of t en  (10)  f e e t  beginning a t  a  
minimum of n ine  (9) f e e t  above t h e  n a t u r a l  ad jacent  t ab le l and  grade.. 

C. Adminis t ra t ive  Setback Exceptions The fol lowing s t e e p  s lope  se tback  
exceptions a r e  permit ted as  a  mattex of admin i s t r a t ive  review by t h e  
Direc tor  of Community Development: 

1. Accessory S t r u c t u ~ e s ~  S t a i r  s t r u c t u r e s ,  mechanical o r  e l e c t r i c a l  
l i f t s ,  b r idges ,  fences  which do not  obs t ruc t  t h e  flow of l i g h t  and 
water ,  u t i l i t y  s e r v i c e  l i n e s ,  p a t i o s  on grade extending a  maximum 
of t en  (10) f e e t  toward t h e  s t e e p  s lope  from t h e  mandatory setback 
l i n e ,  a l l  may be permit ted wi th in  t h e  mandatory rav ine  and b lu f f  
se tbacks  and elsewhere on s t e e p  s lopes  a s  long a s  they  comply with 
t h e  o t h e r  condi t ions  of t h i s  ordinance and r e l a t e d  codes and ordinances 



2. Cons t ruc t ion  Excavation. This ordinance s h a l l  no t  be i n t e r p r e t e d  t o  
p r o h i b i t  excavat ion wi th in  t h e  mandatory se tback  a rea ,  bu t  no c l o s e r  
than t e n  (10) f e e t  from t h e  top  edge of a  s t e e p  s l o p e ,  f o r  t h e  pur-' 
poses of cons t ruc t ion  otherwise permit ted by t h i s  ordinance. However, 
a l l  excavated ma te r i a l  must be removed from t h e  mandatory se tback  a r e a  
and n o  ma te r i a l  s t o r a g e ,  even temporary, may occur wi th in  t h a t  a rea .  

D. Discr 'e t ionary Setback Exceptions,.  Ce r t a in  s t e e p  s lope  se tback  except ions  
may be permit ted by t h e  C i t y  Council upon recommendation of t h e  Plan 
Commission a f t e r  formal publ ic  hearing.  The requirements f o r  such excep-, 
t i o n s  s h a l l  be as  follows: 

1. Permit ted Exceptions. 

a .  Conservation A c t i v i t i e s .  Work t o  shore-up, s t a b l i z e ,  f i l l ,  o r  
regrade  s lopes ,  b l u f f s ,  and ravine  bottoms when requi red  f o r  
purposes of r e s t o r a t i o n  and conservat ion.  

b .  Unique S i tua t ions .  Any cons t ruc t ion  o r  e a r t h  moving a c t i v i t y  
where t h e  proposed s i t e  con ta ins  unique f e a t u r e s ,  which a r e  
demonstrably d i f f e r e n t  from t h e  gene ra l  c h a r a c t e r i s t i c s  of 
o t h e r  b lu f f  and r 'avine l o t s ,  and which c o n t r i b u t e  t o  t h e  s t a b i l - ,  
i t y  of t h e  proposed a c t i v i t y .  Such unique f e a t u r e s  may be i n t e r  
pre ted  t o  inc lude  ext ra-ord inary  engineering e f f o r t s  f a r  i n  
excess  of t h e  minimums requi red  by t h i s  ordinance. 

2.  Appl ica t ion  Fee. Before any a c t i o n  is taken upon any a p p l i c a t i o n  a s  
provided i n  t h i s  s e c t i o n  e i t h e r  by t h e  Plan Commission or t h e  C i t y  
Council ,  t h e  app l i can t  s h a l l  depos i t  with t h e  C i t y  Clerk t h e  sum of 
one hundr'ed and f i f t y  d o l l a r s  ($150.00), no p a r t  of which s h a l l  be 
re fundable ,  t o  cover the  approximate c o s t  of t h e  procedure and t h e  
c l e r k  s h a l l  then cause t h e  depos i t  of t h i s  amount t o  t h e  c r e d i t  of 
t h e  General Corporate Fund of t h e  C i t y  of Highland Park.. 

3. .  Publ ic  Hearing Requirements 

a, .  Published Notice. Notice s h a l l  be given of t h e  s u b j e c t  t ime,  
and p lace  of t h e  hearing not more than t h i r t y  (30),  nor  l e s s  
than f i f t e e n  (15),  days before  t h e  hear ing  by publ i sh ing  a  n o t i c e  
thereof  a t  l e a s t  once i n  one o r  more newspapers published i n  o r  
wi th  a  genera l  c i r c u l a t i o n  wi th in  t h e  C i t y  of Highland Park. 

b. Personal  Notice. Not more than t h i r t y  (30) ,  nor l e s s  than  f i f t e e n  
(15) ,  days before  t h e  hear ing  t h e  i p p l i c a n t ,  h i s  agent o r  a t t o r n e y ,  
must n o t i f y ,  e i t h e r  i n  person o r  by c e r ' t i f i e d  mail,  t h e  owners 
of a l l  p r o p e r t i e s  wi th in  two hundred and f i f t y  (250) f e e t  of t h e  
l e g a l  boundaries of t h e  bear ing  s u b j e c t  s i t e . .  Such n o t i f i c a t i o n  
s h a l l  inc lude  a  w r i t t e n  record of t h e  s u b j e c t ,  t i m e ,  and p lace  
of t h e  hearing.  Proof of such n o t i f i c a t i o n  must be presented 
a t  t h e  hearing.  

c .  Hearing Procedure. The procedure and administrative requi re-  
ments of t h e  hearing s h a l l  be t h e  same a s  those  adopted by t h e  
Plan  Commission fo r  a l l  of t h e i r  pub l i c  h e a r i n g s .  



4. Burden of Applicant.  Applicants  f o r  a  d i s c r e t i o n a r y  se tback  except ion  
s h a l l  bear. t h e  burden of e s t a b l i s h i n g  conclus ive ly  t h a t  t h e i r  proposed 
p r o j e c t  w i l l  meet t h e  fol lowing c r i t e r i a :  

a .  Pub l i c  Welfare. The proposed p r o j e c t  must be s o  designed, l oca ted ,  
cons t ruc ted ,  and maintained t h a t  the  publ ic  h e a l t h ,  s a f e t y ,  and 
wel fare  w i l l  no t  be endangered o r  de t r imen ta l ly  a f f ec t ed .  

b .  Welfare of Nearby Property.  The proposed p ro jec t  must not  sub'- 
s t a n t i a l l y  l e s sen  o r  impede t h e  s u i t a b i l i t y  f o r  permit ted use 
and development o f ,  o r  be i n j u r i o u s  t o  t h e  use and enjoyment o f ,  
o r  s u b s t a n t i a l l y  diminish o r  impair the  value of ,  o r  be incom- 
p a t i b l e  wi th ,  o the r  property i n  t h e  immediate v i c i n i t y .  

c .  Conformance with Development P o l i c i e s .  The proposed p r o j e c t  must 
conform c l o s e l y  with t h e  development p o l i c i e s  s p e c i f i e d  i n  Sec t ion  
155.001 (A) of t h i s  ordinance. 

d. Conformance with Technical Standards.  The proposed p r o j e c t  must 
meet or exceed t h e  t echn ica l  s tandards  s p e c i f i e d  i n  Sec t ion  155.001 
and Sect ion  155.020 of t h i s  ord inance .  

5. Addi t ional  Regulat ions.  In  order t o  assure  t h a t  a  proposed p r o j e c t  
w i l l  comply with t h e  c r i t e r i a  found i n  paragraph 4 above, t h e  C i t y  
Council may r e q u i r e  such add i t iona l  p r o t e c t i v e  r egu la t ions  a s  they 
deem necessary.  



APPENDIX 0 

ADMINISTRATIVE RULES: MICHIGAN~S SHORELAND 
PROTECTION AND MANAGEMEFF ACT 

R 281.22, High r i s k  e ros ion  areas .  

Rule 2. (1) P r i o r  t o  des ignat ion  of a  high r i s k  eros ion  a rea ,  t he  
department s h a l l  mail  pre'-designation l e t t e r s  t o  the  a f fec ted  landowners 
of record a s  shown i n  the  l a s t  assessment r o l l s .  The l e t t e r  s h a l l  exp la in  
t h a t  the  proper ty  i s  being considered f o r  des ignat ion  a s  a  high r i s k  eros ion  
a rea  and s h a l l  i n v i t e  comments from the  a f fec ted  landowners. 

(2) The department s h a l l  des ignate  a  high r i s k  e ros ion  area upon i t s  
f ind ing  t h a t  b l u f f l i n e  recess ion  has been occurr ing a t  an average annual 
r a t e  of 1.0 f o o t  o r  g r e a t e r  per year', based on a minimum period of 15 years .  
The des ignat ion  s h a l l  con ta in  t h e  minimum required se tback from t h e  b l u f f l i n e  
f o r  any f u t u r e  permanent s t r u c t u r e .  The setback s h a l l  be based on a 30-year 
period of b l u f f l i n e  recess ion .  

(3) I n  des ignat ing  a high r i s k  eros ion  a rea ,  t he  department s h a l l  n o t i f y  
the  landowner of record and the  l o c a l  governmental agency a f fec ted  thereby.  
The no t i ce  of des ignat ion  s h a l l  be de l ivered  personal ly  or sen t  by c e r t i f i e d  
mail t o  the  landowner of record a t  t he  address given i n  the  l a s t  assessment 
r o l l .  

(4) The n o t i c e  of des ignat ion  t o  a f fec ted  landowners and l o c a l  governmental 
agencies s h a l l  include a l l  of the  fol lowing information: 

( a )  The a u t h o r i t y  and reasons for  des ignat ion  of high r i s k  e ros ion  areas.  

(b) A d e s c r i p t i o n ,  graphic o r  otherwise, of the  l i m i t s  of t h e  high r i s k  
e ros ion  a rea .  

(c) An explanat ion  of any regula tory  measures which may be requi red  i n  
the  high r i s k  e ros ion  a rea  and the  r egu la to ry  r o l e  of t h e  l o c a l  
governmental agency. 

(d) The procedure by which t h e  des ignat ion  may be appealed. 

(5) The department s h a l l  cons ider  add i t iona l  high r i s k  er:osion a reas  a s  
may be proposed by l o c a l  gover'nmental agencies , . . c i t izens  o r  i n t e r e s t e d  groups. 

(6) A r egu la t ion  may be modified upon p resen ta t ion  of engineering s t u d i e s  
acceptable t o  t h e  department documenting annual recess ion  r a t e s  a t  variance 
with department recess ion  r a t e  da ta .  Upon department acceptance of t h e  d a t a  
a s  accura te  and compatible with the  objec t ives  of the  a c t ,  a  s t r u c t u r e  se tback 
from the  b l u f f l i n e  s h a l l  be ca lcu la t ed  and implemented based on t h e  new reces-,  
s i o n  r a t e  information. 

(7) In t h e  absence of an approved l o c a l  ordinance enacted pursuant  t o  
s e c t i o n s  7 ,  8,  9,  and 10 of the  a c t ,  any person or  l o c a l  governmental agency 
proposing t o  e r ' ec t ,  i n s t a l l ,  o r  move a permanent s t r ' uc tu re  on a p a r c e l ,  any 
por t ion  of which is a designated high r i s k  e ros ion  a rea ,  s h a l l  submit t o  t h e  

* Modified and Amended August, 
1978 
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depar'tment f o r  i t s  approval a  permit appl ica t ion . .  The permit a p p l i c a t i o n  
s h a l l  con ta in  a l l  of t h e  following information: 

(a )  A l e g a l  d e s c r i p t i o n  of t h e  proper ty .  

(b) A d e s c r i p t i o n  of t h e  proposed permanent s t r u c t u r e .  

(c) A ske tch  of t h e  proposed s i t e ,  showing t h e  l o c a t i o n  of t h e  proposed 
permanent s t r u c t u r e  i n  r e l a t i o n  t o  t h e  l o c a t i o n  of t h e  b l u f f l i n e .  

(d) The s igna tu re  and address  of t h e  app l i can t .  

(8) A permit  a p p l i c a t i o n  i n  a  designated high r i s k  e ros ion  a rea  s h a l l  be 
approved i f  t h e  proposed permanent s t r u c t u r e  meets o r  exceeds t h e  minimum 
se tback  requirements e s t a b l i s h e d  by the  department. 

(9) If a  parcel,  which has  been e s t a b l i s h e d  p r i o r  t o  t h e  high r i s k  e ros ion  
a rea  des igna t ion  does not  have adequate depth t o  provide t h e  minimum requi red  
setback from t h e  b l u f f l i n e  f o r  a  permanent s t r u c t u r e ,  a  permanent s t r u c t u r e ,  
which can be moved p r i o r  t o  damage from e ros ion ,  may be allowed by a s p e c i a l  
exception..  A s p e c i a l  exception s h a l l  be granted only i f  c r i t e r i a  (a) and (b) 
and e i t h e r  ( c )  o r  (d)  of t h i s  sub ru le  ar'e met: 

(a)  I f  a  s a n i t a r y  sewer i s  not  used, t h e  s e p t i c  system s h a l l  be loca ted  
on t h e  landward s i d e  of t h e  permanent s t r u c t u r e .  

(b)  The permanent s t r u c t u r e  s h a l l  be loca ted  a s  f a r  landward of t h e  
b l u f f l i n e  a s  l o c a l  zoning r e s t r i c t i o n s  allow: 

( c )  The permanent s t r u c t u r e  is designed and cons t ruc ted  t o  be  moveable 
and i n  a l l  i n s t ances ,  except  a  mobile home, s h a l l  meet t h e  fol lowing 
minimum standards:  

( i )  The permanent s t r u c t u r e ,  excluding t h e  s e p t i c  system, s h a l l  be 
e rec t ed  on a  f u l l  basement foundat ion cons t ruc ted  of concre te  
blocks.  

( i i )  The permanent s t ruc tu r ' e ,  excluding t h e  s e p t i c  system, s h a l l  be 
square  o r  r ec t angu la r  wi th  no wal l  t o  wal l  length  i n  excess of 
60 f e e t . .  

( i i i )  The permanent s t r u c t u r e ,  excluding t h e  s e p t i c  system, s h a l l  no t  
exceed a  wall  t o  wall  width of 26 f e e t .  

( i v )  The permanent s t r u c t u r e  s h a l l  no t  exceed a  he igh t  of 24 f e e t  from 
bottom o f f l o o r  j o i s t  t o  peak of roof o r  t o p  of chimney, whichever 
i s  higher .  

(v) Floor  j o i s t s  s h a l l  be one s i z e  l a r g e r  than t h e  l o c a l  s tandard 
code requirement.  

( v i )  The bottom of t h e  f l o o r  j o i s t s  s h a l l  be a  minimum of 16 inches 
above t h e  grade of t h e  t e r r a i n .  

( v i i )  A l l  chimney and f i r e p l a c e  cons t ruc t ion  s h a l l  have a  conc re t e  
block foundat ion .  



( v i i i )  Ingress  and eg res s  t o  t h e  permanent s t r u c t u r e  s h a l l  be of s u f f i - ,  
c i e n t  width and acceptable  grade t o  al low the  moving of the  
permanent s t r u c t u r e  from t h e  parce l .  

(d) A department approved e ros ion  con t ro l  device is cons t ruc ted  and 
maintained by a s t a t e ,  county, municipal or township government. 

(10) Not more than  60 days a f t e r  r e c e i p t  of a permit app l i ca t ion ,  t h e  
department s h a l l  send by c e r t i f i e d  mail t o  t h e  appl icant  a no t i ce  of i ts  
approval or d isapproval .  In  case of d isapproval ,  t h e  reasons t h e r e f o r e  s h a l l  
be  s t a t e d .  

(11) Approval of a permit does not  exempt t h e  app l i can t  from complying with 
o the r  s t a t u t e s ,  ordinances and r egu la t ions .  

(12) Any aggrieved pa r ty  t h a t  con tes t s  t h e  des igna t ion  of a high r i s k  e r o s i o n  
a rea  o r  t h e  d isapproval  of a permit a p p l i c a t i o n  s h a l l  be granted a hear ing  i f  
a p e t i t i o n  i s  f i l e d  with t h e  department not  more than 60 days a f t e r  t h e  designa- 
t i o n  l e t t e r  o r  t h e  n o t i c e  of d isapproval  is s e n t .  The hearing s h a l l  be conducted 
i n  accordance with t h e  provis ions  f o r  contes ted  c a s e s  i n  Act No. 306 of t h e  
Pub l i c  Acts of 1969, a s  amended, being 24.271. e t  seq. of t h e  Michigan Compiled 
Laws and R299.3071 t o  R299.3081 of t h e  Michigan Administrat ive Code. 

(13) The landowner of record and t h e  l o c a l  governmental agency s h a l l  be 
s e n t  a n o t i c e  by c e r t i f i e d  mail i f  t h e  high r i s k  e ros ion  area  des igna t ion  
is removed. 

(14) A l l  high r i s k  e ros ion  area  des ignat ions  i n  ex i s t ence  a t  t h e  e f f e c t i v e  
d a t e  of t hese  r u l e s  s h a l l  remain i n  f u l l  f o r c e  and e f f e c t .  

R 281.25. Zoning ordinances. 

Rule 5. (1) Af t e r  t h e  d a t e  on which t h e  department des igna te s  a high r i s k  
e ros ion  a rea ,  environmental a r ea ,  o r  f lood r i s k  a rea ,  a l o c a l  governmental 
agency may enac t ,  and t h e r e a f t e r  enforce ,  a zoning ordinance approved by t h e  
department,  pursuant  t o  s e c t i o n s  7, 8 ,  9 ,  and 10 of t h e  a c t .  

(2) Not more than  30 days a f t e r  a zoning ordinance o r  amendment t h e r e t o  
has  been submitted by a l o c a l  governmental agencjr pursuant  t o  s e c t i o n  10 of 
t h e  a c t ,  t h e  department s h a l l  n o t i f y  the  l o c a l  governmental agency i n  wr i t i ng  
of i ts  approval o r  disapproval .  The zoning ordinance or amendment s h a l l  be 
approved by t h e  department i f  i t  adequately enforces  t h e  provis ions  of the '  a c t  
and it s h a l l  t a k e  e f f e c t  upon r e c e i p t  by t h e  l o c a l  governmental agency of t h e  
department approval.  A t  t h a t  time t h e  e x i s t i n g  s t a t e  permit requirements  a s  
s p e c i f i e d  i n  subru le s  2(7) ,  3 ( 9 ) ,  and 4(4) of these  r u l e s  s h a l l  be discontinued.  

(3) A l l  amendments t o  approved l o c a l  ordinanccs a f f e c t i n g  high r i s k  e ros ion  
a r e a s ,  f lood  r i s k  a reas ,  and environmental a r eas  s h a l l  be submitted t o  t h e  
department fo r  review and approval i n  t h e  same manner and sub jec t  t o  the  same 
requirements a s  s p e c i f i e d  f o r  o r i g i n a l  ordiaances r egu la t ing  shoreland a reas  
i n  t h i s  ru l e .  



(4) A l l  var iances  r e l a t i n g  t o  high r i s k  eros ion  a reas ,  f lood r i s k  a reas ,  
and environmental a reas  s h a l l  be submitted t o  t h e  department. 

(5) Any aggrieved pa r ty  t h a t  con tes t s  the  disapproval  of a  zoning o r d i -  
nance o r  amendment t o  an ordinance by the  department, s h a l l  be granted a 
hear ing  i f  a  p e t i t i o n  is  f i l e d  with t h e  department within 60 days a f t e r  t h e  
n o t i c e  of d isapproval  i s  received.  The hearing s h a l l  be conducted i n  accord- 
ance with t h e  provis ions  f o r  contested cases  i n  Act No. 306 of t h e  Public  Acts  
of 1969, as  amended, and i n  R299.3071 t o  R299.3081 of the  Michigan Adminis- 
t r a t i v e  Code. 

(6) F a i l u r e  of a  l o c a l  governmental agency t o  properly administer  an 
approved ordinance i n  a  manner cons i s t en t  with Act No. 245 of the  Public  
Acts of 1970, a s  amended, s h a l l  r e s u l t  i n  t h e  rescinding of approval of 
t h e  ordinance by t h e  department, and the  reinstatement  of the  s t a t e  permit 
requirements a s  spec i f i ed  i n  subrules  2(7) ,  3(9) ,  and 4(4)  of these  r u l e s .  
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