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ABSTRACT

AN ANALYSIS OF THE PHYSICAL AND LEGAL 
ASPECTS OF EROSION ON LAKE 

MICHIGAN, A CASE STUDY 
AT ST. JOSEPH,

MICHIGAN

By

Thomas Allan Herbert

This study was designed to analyze the scientific 
reasons why erosion is occurring along the developed shores 

of Lake Michigan and to review the possible legal avenues 
open to riparian owners seeking relief from other than nat­

urally induced erosion damages. The specific geological 

parameters that interact to cause erosion are described u^- 
ing a process-response model. Erosion rates along the 

shore at St. Joseph, Michigan have been rapidly accelerat­

ing on the south side of the twin harbor piers maintained 

by the Army Corps of Engineers at the mouth of the St. Jos­

eph River. Littoral sediment is being trapped on the north 

side of piers to the detriment of the offshore bar system 

on the south side. The process-response model predicts
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that under conditions of rising lake stage offshore bars 

will not build upward with the stage change. This stage- 

bar relationship is critical in regulating wave energy at 

the beach. Lacking adequate bar height waves of higher 
energy strike the beach thus causing erosion. Under equi­

librium conditions sediment which has been eroded by in­

creased wave energy will build offshore bars to a stable 
stage—bar condition. Equilibrium conditions are then re­

gained. Shore structures built as protection stop the 
natural rebuilding process and cause accelerated erosion 
to occur farther down drift. Erosion rate measurements 
made from aerial photographs taken in 1938 and 1969 through 
1973 were used to document the rates of erosion at St. Jos­
eph. These rates were compared with data collected by other 
researchers working on other areas on Lake Michigan and 
Huron.

Using the set of facts determined for the conditions 
at St. Joseph as a basis, four possible legal avenues were 

analyzed to determine how they could be used to stop man- 

induced erosion damage to riparian property. The four hypo­

thetical claims are presented using the most applicable le­
gal avenues available to riparian owners. Remedies under



Thomas Allan Herbert

the common law# a federal tort claim# Michigan’s Environ­
mental Protection Act (EPA) and the National Environmental 
Policy Act (NEPA) are reviewed.

The long-term solution to the shore erosion prob­
lem at St. Joseph and other areas on the Great Lakes simi­

larly affected is to minimize the disruption of the nat­
ural beach and littoral system. The efforts of the ripar­

ians at St. Joseph will be most effective if construction 

of new shore structures is minimized and the Corps of Engin­
eers is encouraged to begin sand transfer and nourishment 

of the shore south of the harbor piers. Legal actions can 
be used to aid specific problem areas along the shore when 
needed. It is anticipated that a Corps public works pro­
ject will be proposed to rebuild the erosion damaged shore 
areas. The NEPA can be used as a legal tool to modify 

Corps plans if they are not consistent with the environ­
mental systems present at St. Joseph. The EPA with its 
provision for citizen standing can be applied similarly 

to control public and private erosion control measures if 

they are not consistent with the shore environment.
It is recommended that sediment nourishment be be ­

gun as a first step in rebuilding the natural littoral
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environment at St. Joseph. Special legislation to pro­
vide for funding of erosion control studies and imple­
mentation of the plans should he enacted to aid Great 
Lakes riparians.
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CHAPTER I
INTRODUCTION AND BACKGROUND

Within the political boundaries of the United 

States there exist approximately 82,000 miles of shore­

line which for a continental nation means we are uniquely 

endowed with both seacoasts and great lake shores. The 

populace of the United States is curiously oriented 

toward the beaches and shores. During the past decade 9 0 
percent of our population growth has occurred within the 

30 states that border our seacoasts and Great Lakes.

These 30 coastal states contain 75 percent of our total 

population and 12 of the 13 largest cities. Furthermore 
nearly one—half of this population lives within the coastal 

counties.^
The needs of this large proportion of our popula­

tion for living space and recreation puts extreme pressure 

on the coastal zones. Development of shore areas in most 
regions has taken place at a rate too rapid to regulate

^U.S. Army Corps of Engineers, National Shoreline 
S tudy, Washington, D. C., 1971.
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effectively. Unplanned development along the coastal zone/ 

especially when man's works extend to the waters edge# and 

beyond# leads to serious and often catastrophic results.

Erosion of the shoreline places an extreme burden 

on individual property owners# local and state governments 

and the federal government as well. People living in the 

coastal zone who literally fight to save their homes and 

other works from erosion and flooding have become extremely 

vocal on this topic in recent years , enough so to motivate 

Congress to authorize the National Shoreline Study in 1968. 

The Corps of Engineers of the United States Army carried 
out this study and reported in 1971 that 20/500 miles of 

national and territorial shores are experiencing signifi­
cant erosion. This figure represents one— fourth of all

2the shoreline in the United States/ excluding Alaska.

Of this 20/500 mile figure approximately 500 linear miles 

of the State of Michigan's lake shore are now undergoing 

significant erosion.

The lure of open water brings many millsions of rec­

reational enthusiasts to the beaches of the coastal zone

2The State of Alaska alone has approximately 34/000 
miles of tidal coastline most of which lies in a virgin 
condition/ Alaska Encyclopedia Britannica# 1973 edition.
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to partake in various sporting activities. Likewise , the 

lure of the beach brings many people seeking to buy raw 

land for homesites or to acquire already developed prop­

erty. To the occasional or weekend water sports enthu­

siast the loss of beach areas through erosion has only a 

temporal affect for he is mobile and can usually seek out 
new shore areas uncluttered by man's works. For the prop­

erty owner along the shore the problem of erosion/ how­

ever/ cannot be dismissed because his location with re­

spect to the waters edge is fixed. Each storm brings a 

new threat to his property/ while each unplanned wharf/ 

jetty and bulkhead constructed in his vicinity threatens 

damage to his investment.
Shore property is extremely valuable/ often sell­

ing for hundreds or even thousands of dollars for each 

frontage foot of ordinary residential property and upwards 

of $10/000 a foot for prime commercial land as found on 

the "gold coast" of Florida/ for example. Man in his tra­

ditional well structured thinking often regards shore pro­

perty as being equal to any other landlocked property/ on 

which monuments are emplaced to delimit the extent of own­
ership. Once a line has been established/ whether it be
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shoreline or an ordinary property line# man unreasonably 

expects it to stay put. The landward extensions of shore 
ownership are reasonably fixed in their geographical posi­
tion; however# the seaward or lakeward boundary is subject 

to fluctuations governed by the geological systems at work 

along the coastal zone. Man's actions to control the forces 

of nature (geological forces) in efforts to maintain 
fixed and permanent seaward boundaries have in nearly all 
cases to a measurable degree met with failure.

On the beach# nature is constantly striving to 

achieve a dynamic equilibrium that is alien too often to 

man's interests and his static sense of equilibrium. In 

this state of dynamic equilibrium erosion is only one part 

of the steady-state system of erosion-sediment transport- 

deposition that moves beach material in response to the 
other controlling geologic factors. In fact the particular 

beach conditions# i.e.# the seaward or lakeward limit that 
exists when a shore property owner purchases a segment of 

shore in a geologic sense# cannot be assumed actually to 

be stable for more than the time between major storms. The 

beach# as American naturalist William Beebe wrote is# "the



battleground of tbe shore." During quiescent periods b e ­

tween storms# the beach maintains a remarkable appearance 

of seeming stability# with no great movements of sediment 

occurring. But during one major storm whether it be a 

hurricane on the Atlantic coast or a sustained three—day 

"nor1wester" on the Great Lakes the erosion and deposition 

which takes place can exceed that which had occurred dur­

ing the most recent geologic time. In turn# within a 

short period of time# the shore property owners can suffer 

substantial and even total loss to buildings and struc­
tures in an event that many people would call a "natural 

disaster#" Figure 1. From the point of view of the geol­

ogist the changes in the beach were only minor adjust­
ments in the natural equilibrium conditions.

Now enter: the engineer# anthropocentric in his
view of what he would call the "struggle between man and 

nature." The coastal engineer can devise structures to 

change and divert the impact of natural processes on the 
beach and adjoining uplands# and many times in the short 

view they are a seeming defensive victory over the natural

William Beebe# Adventuring with Beebe; Selections 
from the Writings of William Beebe (New York: Duell# Sloan#
and Pearce# 1955).
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Fig. 1.— Property damage along bulkheaded segment of 
shore near St. Joseph, Michigan. Photograph was taken in March 
1973 following a severe two-day storm on Lake Michigan. (Photo 
courtesy of the Michigan Water Resources Commission.)
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forces involved. What has not been taken into account in 

most instances is that the beach is the adjacent upland 

areas own best protector. If in the natural state a beach 

is continually eroding# then it can be assumed that there 

is an inherent instability in the geologic system that is 

causing this change in the beach profile and relative posi 
tion of the shoreline. The converse involving accretion 

is also true. In either situation the effect that man can 
have on large magnitude geologic processes such as those 
involving glacial rebound or tectonic upwarping or down- 

warping for example# is totally insignificant. In all 
such instances man must plan to live with nature. In the 
long run the minor instabilities and the inherent flexi­
bility in the beach environment are what protects the up­
land from erosion. On undeveloped shores there is no such 
thing as erosion damage only a temporary resculpturing of 
the shoreline.

On developed shores the traditional engineering 
approach has been to build structural defenses against the 
forces of wind and waves rather than allowing the shore 

processes to seek their own end. The Corps of Engineers# 

the self-proclaimed experts in the field of coastal marine
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engineering* have stated their philosophy quite uniquely:

Unfortunately this natural mode of defense does 
not retain the former boundaries of the dry land 
mass in a stable position relative to the sea* 
nor does it occur when needed* but rather at 
irregular and unpredictable intervals. Therefore 
it has been necessary for man to enter the battle 
with his structural defenses for stabilization

In the ten years since the above statement was pub­

lished by the Corps* the position of staff engineers in 

that agency has not changed at least as far as is repre­

sented by their most recent decisions and engineering re­

commendations .

On the other hand* during this same time period the 

so called environmental awareness has caught hold across 

the country and this new public awareness has brought to 
task many of the previously "sacred" projects of the Corps.

Enter now the private citizen* who is a riparian 
property owner suffering from accelerated erosion damages 

to his land as the result of poorly conceived and designed 

engineering works in the vicinity of his property. What 
are his alternatives? Much of the same 20*500 miles of 

national shoreline that are now undergoing significant

Gary Soucie, "Where Beaches Have Been Going: Into
the Ocean*" Smithsonian Magazine* June 1973* p. 56.
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erosion are in an already developed condition making this 
a problem of considerable magnitude and one with a large 
number of citizens being affected. The private owner may 

have had sufficient foresight to build his dwellings well 

back from the active erosion zone along the beach. To 

those owners the loss of a few feet through accelerated 

erosion during each storm is a minor irritation compared 

to the disaster reaped by the owner who has positioned his 

dwelling too near the active beach zone.

The reasons why a riparian would seek to crowd too 

close to the active zone of the beach can be many. The 
owner may have wanted the scenic seascapes brought directly 
into his living room— a personal choice of location. In 

other instances the riparian owner might have been forced 

into close association with the active zone by less than 

scrupulous land development practices. Unenlightened zon­
ing or building regulations of previous years have allowed 

developers to reap the very maximum dollar return out of 

shore property# in which cases lots were too often platted 

with insufficient set-back from the waters edge. This 

situation in turn has forced the purchasers of these devel­

oped shore lots to build too close to the shore. Whatever
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is the reason# much of our coastline has achieved a devel­

oped state that under newer# enlightened regulations would
5be considered non-conforming. What then is the solution 

for the property owners in such developed reaches who are 

suffering severe erosion damage?

To many owners their first thought is to wage their 

own personal battle against the forces of nature. The pri­

vate owner may hire a marine engineer and proceed with pro­

tective measures. Often these personally arranged protec­

tive measures are even less than sophisticated. Many defen­

sive measures fall in the same category with those in Fig­

ure 2. Countless examples can be found on both seacoasts 

of the United States# the Gulf and along the Great Lakes 

where the complete spectrum of self-help measures has been 

tried.
Other owners may seek legal remedy to recoup losses 

from neighboring riparians for erosion damages # the cause 
of which can be related to these other riparians 1 attempts 

to protect their property. When private owners are involved 

in litigation and the claims for damages are one private

5In the terminology of zoning a presently non- 
conforming use may have been in existence at the time the 
zoning ordinance was enacted.



Fig. 2.— Self-help erosion protection along the shore at St. Joseph, Michigan 
which consists of junk car bodies, old refrigerators, and assorted concrete rubble. 
(Photo 1970, courtesy of the Michigan Department of State Highways.)
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owner against another/ there is a common law basis for a 
ruling for a plaintiff incurring these unusual damages 

from actions of his neighbor. On the other hand as was 
described earlier# many of the developed shore areas fall 
under the physical influence of federal navigational struc­

tures built by the Corps of Engineers under the authori­
zation of Congress in order to promote waterborne commerce. 

Many riparians have sought to collect damages for acceler­

ated erosion caused by federal projects but no amount of 
legal maneuvering can eliminate the great body of legal 

precedent supporting the federal government's right to 
maintain navigational structures without regard for harm to 

private property.^
7Recent legislation at both the federal and state 

level has stripped away some of the unbridled authority of 
agencies involved in managing our natural resources and has 
allowed direct citizen intervention on environmental

gSee generally pp. 375-396 in Joseph L. Sax# Water 
Law Cases and Commentary' (Boulder# Colorado: Pruett
Press# 1965) .

7 ."The National Environmental Policy Act" 42 U.S.C.
4321-47 (1970) and "The Michigan Environmental Protection
Act of 1970# "Michigan Comp. Laws Ann. § 691.12D1-07 
(Supp. 1972) are the forerunner in Federal and State 
environmental legislation.
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grounds in situations where mismanagement is implied or 

apparent. However, specific environmental questions, 
have yet to be brought to bear on the shore erosion 

problem.
Admittedly slow to respond in many instances all

levels of government have nevertheless begun to respond to
shore-zone problems. In recent years the Coastal Zone

8Management Act has been enacted at the federal level but 

has yet to be adequately funded. Coastal states like 
Michigan,^ Washington,^  and F l o r i d a ^  have recently en­

acted their own state coastal zone management acts of one 

form or another. Local levels of government through their 
police powers have begun to restrict the use of shore areas 

through zoning and building regulations. The overall gov­

ernmental response to coastal zone problems is continually 
growing but the fact remains that many citizens will face

8"The Coastal Zone Management Act of 1972" Public 
Law 92-583, October 27, 1972.

9Michigan Shorelands Protection and Management Act 
of 1970, Act 245, Public Acts of 1970.

^ W a s h i n g t o n  Shoreline Management Act of 1971, Wash. 
Rev. S t a t . , Ch. 90.58.

'^Florida Coastal Construction Law, Florida Stat. 
161.053, Chap. 280, Laws of 1971.
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considerable losses in land# buildings# structures and 

personal property in shore areas which are already devel­

oped and where less than adequate attention has been paid 

to long-term environmental compatability with natural 

shore processes.
This present study emphasizes the many problems 

associated with erosion along the coastal zone. The per­
spective is that of the private citizen who is faced with 
losses in property caused by natural geologic forces that 

he may not fully understand# forces whose intensity is 

greatly altered by his own# his neighbor's or the federal 
government’s protective works. This study is aimed at pro­

viding basic physical and legal information needed by  ripar­

ian owners seeking to promote better erosion management on 

the Great Lakes. This treatment will develop the key phys­

ical and legal aspects of the shore erosion problem by 

using the case study method. The site of the case study 

is St. Joseph# Michigan# a highly developed shore area 
which has undergone unusually severe erosion damage period­

ically over the past 60 years. The geographic location of 

this site is shown in Figure 3.
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Fig. 3.— Location map of the case study area at 
St. Joseph, Michigan.
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The Problem

The private riparian owner on the Great Lakes 
suffers erosion damage equal in magnitude to any occurring 

elsewhere in the world. The Great Lakes riparian is not 

unique in his erosion problem. Many developed areas on 

the seacoasts and the Great Lakes are suffering acceler­

ated damages resulting from the emplacement of federal 

navigational structures or structures sanctioned by fed­
eral permit. The Great Lakes riparian/ however* is unique 
in the respect that stages on the Great Lakes fluctuate 
over a relatively wide range over periods of from 15-30 

years. The Great Lakes riparian in Michigan is fortunate 

in having two recently enacted laws that may in the long

run provide some help in dealing with his erosion problems»
12the Shorelands Protection and Management Act of 1970

13and the 1970 Michigan Environmental Protection Act. In 

addition/ environmental legislation may aid the riparian’si
legal arguments. However/ none of these legal tools have

12Act 245/ Public Acts of 1970.
13Act 127/ Public Acts of 1970.
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yet been brought to bear on the problems of shore erosion 
resulting from either private or public protective struc­

tures .
The private riparian for all intents and purposes 

stands alone when it comes to protecting himself from dam­

ages— either physically or legally. There are loose knit 
associations of shore owners banded together for self de­

fense. These groups are often# however# taken down the 

garden path so to speak* by well meaning consultants and 
lawyers providing solutions to their problems by struc­

tural or legal means. All too often these solutions lack 

the basic geologic information to be effective. Many 

engineering type solutions are often textbook remedies
that never have or never will do the job for which they

14were designed. In the same respect* legal alternatives

often rely on ancient precedent that have no geologic 
basis in the context of the validity of cause—and—effect 

relationships.

14While this broad statement is made on the basis 
of personal observations by this writer# the project main­
tenance records of the Michigan Department of State High­
ways and the C&O Railroad Company support this statement 
for the St. Joseph area.
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In the end# only the property owner suffers. The 

erosion continues# his structural defenses are washed away# 
his dwellings are destroyed or they have to he moved at 

great expense and his legal fees are paid in a losing 

cause. There is a light at the end of the proverbial 

tunnel# however# which utilizes the same tools only with 

a sharper cutting edge. The structural defense is not 

totally futile if it is put into proper perspective and 

designed to augment and work harmoniously with nature.
But such protective measures must be undertaken on an 

effective scale of operation whereby the entire shore area 

is afforded the benefits.

Legal remedies probably can be used most effec­

tively if taken on legal points where precedent is favor­
able. The new environmental statutes at both the state 
and federal levels give new hope for acting against detri­
mental agency actions that degrade the shore environment. 

The private riparian holds the key to his own salvation# 

and this is where he can be aided by the resource manage­

ment team made up of the scientist# engineer and lawyer.
This research through a model analysis of the case 

study area at St. Joseph probes the interrelations of these
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three# often diverse disciplines with the aim of providing 
the much-suffering riparian owner with a workable# long­
term approach to solve the erosion problem along developed 

shores.

Objectives

The specific research objectives sought in this 

study are as follows:

1. To analyze through use of a prototypical 
developed area along the Great Lakes coast of Michigan 

the key natural geologic factors and environmental con­

ditions that produce unusual erosion.
2. To review the effectiveness of currently used 

engineering structures and other protective measures 
through examples available in the study area and referenced 
in the literature concerning other areas of the world 
undergoing similar erosion. This review analyzes the 
particular problems inherent in the geological and lacus­

trine environments of the Great Lakes.
3. To develop a chronology of events both nat­

ural and man— induced which have led to serious beach
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disruption and on-going erosion problems at St. Joseph# 

Michigan.
4. To develop a relevant conceptual model of the 

littoral system in the study area to document the signif­
icant process—response interactions and effects in the 

near-shore environment.
5. To delineate the systemic characteristics of 

a naturally self-regulating beach environment and related 
coastal features in the study area as a basis for project­

ing legal accountability in situations where the self— 
regulating capacity of the system is disrupted or even 

destroyed by man.
6. To gather factual information concerning the 

area's erosion rates to ally to the foregoing objective 

and to substantiate the legal basis for damage claims re­

sulting from man— induced changes in process— response model.
7. To analyze the possible short-term legal alter­

natives available to mitigate erosion damages in the light 
of previous legal precedent and established doctrines.

This objective will be accomplished through the use of 

hypothetical legal actions based on the facts and condi­

tions observed at the study area.
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8. To propose an alternative legal approach stem­

ming from recent environmentally based laws in order to 

bring about changes in administrative agency actions that 
have caused continuance of the erosion problem.

9. To recommend potential legal procedures and 

engineering options which are consonant with the realities 

of the dynamic self-regulating system which controls the 

evolution of beach profiles in coastal regions subject to 

the geomorphic stresses of wave energy and long-shore 

currents.

Writer's Interest in the Problem

This writer has for some time felt strongly about 

the ignorance of the general public to the importance of 
fundamental natural phenomena# i.e.# geologic forces. This 

interest stems originally from his undergraduate and grad­
uate training in the field of geology. These perceptions 
have been strongly tempered by his close professional 
association with an engineering organization, the Michigan 

Department of State Highways where he has been employed for 

the past six years as a field and research geologist.
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The writer's doctoral program furthered this in­

terest through enlarged exposure to the multiple disci­

plines involved in the study of Resource Developnent. It 

has become increasingly clear that effective solutions 

to problems stemming from the man-nature interaction 

should come through a thorough understanding of the phy­
sical problems involved» plus appropriate education of the 

segment of the populace involved. Such a process would be 

ideal but it is too simplistic/ for in this far-from- 

perfect society we are too often faced with finding solu­

tions to problems which are so deeply rooted and complex 
that they are difficult to recognize# let alone assess as 

to their proper magnitude. The field of law fortunately 

provides a way of finding equitable solutions to complex 
problems in our imperfect real world. It is hoped that 
solutions will also be found in law for these problems aris 

ing out of the man-nature interaction along developed 

shores.
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Review of Relevant Literature

This study involves an integration of the three 

broad-based disciplines* geology# engineering and law# and 

its unabashed purpose is to attempt to "solve" the problem 

man is now facing from catastrophic shore erosion in devel­

oped reaches. If this is too presumptuous at least this 
integration can begin to seek a realistic solution to the 

problem. A  review of relevant literature involves drawing 

from specific sectors in each of these three disciplines.
The literature in geology# specifically in the 

fields of marine* lacustrine and Pleistocene geology* is 
fortunately specific in subject matter and regional in its

application. The encyclopedic survey of Rhodes W. Fair- 
15bridge provides an excellent starting point in the selec­

tive search of geomorphological literature. This work 

provides both specific references to topics such as "lit­

toral drift" and "erosion" and to the regional aspects of
16the problem. The works of D. W. Johnson# Andre

15 Rhodes W. Fairbridge* ed.* The Encyclopedia of 
Geomorphology (New York: Reinhold Book Company# 1968).

16 Shore Processes and Shoreline Development (New 
York: John Wiley# 1919).
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1V 18Guilcher and C.A.M. King gave significant information

on coastal processes. Narrowing the subjects of litera­

ture search brought to bear significant information writ-
19ten by Jack L. Hough/ John A. Dorr, Jr., Donald F.

20 , 21 . 22 Eschman, Erwin Seibel, and Curtis Larson on spec­

ific Great Lakes areas. The general systems theories
23developed by Luna B. Leopold and Walter B. Langbein,

17 Coastal and Submarine Morphology (London: John
Wiley & Sons, 1958).

18 Beaches and Coasts (London: Edward Arnold, Ltd.,
1959) .

19The Geology of the Great Lakes (Urbana: Uni­
versity of Illinois Press, 1956).

20 . .The Geology of Michigan (Ann Arbor: University
of Michigan Press, 1971).

21 "Shore Erosion at Selected Sites on Lake Mich­
igan and Lake Huron" (unpublished Ph.D. dissertation, 
University of Michigan, Ann Arbor, 1972) .

22 "The Cultural Variable in Shore Erosion Along 
the Illinois Shore of Lake Michigan," (Chicago: Lake
Michigan Federation, 1972).

The Concept of Entropy in Landscape Evolution, 
U.S. Geological Survey Professional Paper 500A (Washington, 
D. C.: U. S. Government Printing Office, 1962).
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24 25Richard J. Chorley and M. M. Miller provided a theor-
26etical basis for this work. Several publications of the 

Corps of Engineers provided specific information on the 

Great Lakes.
The most significant work in the field of environ-

27ment and geology was written by Ian McHarg• a landscape 

architect by profession. His mandate to the field of geol­
ogy had a pronounced effect on the distillation of infor­

mation derived from all the other cited authors.

The engineering literature that focused most sig­

nificantly on this problem is that published by the United
20States Army Coastal Engineering Research Center. Other

24Geomorphology and General Systems Theory/ U. S . 
Geological Survey Professional Paper 500B (Washington# D.
C.: U. S. Government Printing Office# 1967).

2 5 "Entropy and the Self-Regulation of Glaciers in 
Arctic and Alpine Regions#" Symposium on Arctic and Alpine 
Processes # Guelph University# May 4-5# 1973 and published 
in Geoscience Abstracts# East Anglia# England# Dec. 1972.

26Shore Protection# Planning and Design# Technical 
Report No. 4# U.S. Army Coastal Engineering Research Center# 
U.S. Government Printing Office# Washington# D.C.# 1966 and 
Shoreline Protection Guidelines# Washington# D.C.# 1971.

27Design with Nature (Garden City# New York: 
Doubleday and Company# Inc.# 1969).

28Note 26 supra,
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publications of the Corps also provided a great deal of 

helpful information. The Michigan Water Resources Com­

mission has published a number of useful semi-technical
29reports on the engineering methods for shore protection.

A rather complete study of the erosion problem on the

Great Lakes was conducted by E. P. Brater and Erwin Sei- 
30bel of the University of Michigan. Additional relevant

information on engineering design for the shore environ-
31ment is found in the McHarg reference.

The field of law, not being this writer's major 

discipline, involved a much broader approach in the liter­

ature search and review. The review of case law or "court 
made" law followed a path through many volumes of federal 

and state reporters after this writer discovered a recent

29Low Cost Shore Protection, Engineering Research 
Institute, University of Michigan, Reprinted 1959 by the 
Water Resource Commission, and Great Lakes Shore Erosion 
in Michigan, Lansing, Michigan, 1969.

~̂ °An Engineering Study of Great Lakes Shore E r o ­
sion in the Lower Peninsula of Michigan, Michigan Water 
Resources Commission, Department of Natural Resources, 
Lansing, 1973.

31 Note 27 supra.
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32case reported in the Environment Reporter having nearly 

the same facts as those at St. Joseph# Michigan. A  great 

deal of interpretation on recent trends in the legal field 
is available through the study of law journal articles. 

Valuable information was obtained in journal articles by

Terry A. Trumbull/33 Joseph L. Sax,34 Roger C. Crompton
35 36and Barry B. Boyer, Richard W. Bartke, Eva H. Mor-

37 38 39reale, Donald L. Humphreys# and Leighton L. Leighty.

32A relatively new reporting series published by 
the Bureau of National Affairs# Inc. (BNA) in Washington#
D. C.# which specializes in environmental law.

33 "Private Environmental Legal Action#" University 
of San Francisco Law Review# Vol. 7# Oct. 1972# pp. 27-56.

34 "The Public Trust Doctrine in Natural Resource 
Law: Effective Judicial Intervention#" Michigan Law Review#
Vol. 68# January 1970# pp. 473-506.

35 "Citizens’ Suits m  the Environmental Field:
Peril or Promise#" Ecology Law Quarterly# Vol. 2# No. 3# 
Summer 1972# pp. 407-436.

36 "The Navigation Servitude and Just Compensation: 
Struggle for a Doctrine#" Oregon Law Review# Vol. 48# 1968# 
p. 1.

3 7 "Federal Power in Western Waters: The Navigation
Power and the Rule of No Compensation," Natural Resources 
Journal, Vol. 3# May 1963# p. 1.

38 "NEPA and Multi-Agency Actions— Is the Lead 
Agency Concept Valid?" Natural Resources Lawyer# Vol. 5#
No. 4, 1973# p. 257.

39 "The Source and Scope of public and Private 
Rights in Navigable Waters— Part I#" Land and Water Law
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Additional information was gained through a review
40of relevant texts including those by Joseph L. Sax#

41Norman J. Landau and Paul D. R h e m g o l d #  and the antho-
42logy# Law and the Behavioral Sciences.

The field of environmental law is growing at a 
rapid pace with new literature coming out almost daily# 

and for this reason only the more significant works that 
were actually used here have been mentioned. The review 
of significant case law can be extremely "time sensitive" 

in that decisions are being handed down almost daily. The 

case law used represents those relevant cases reported 

prior to m id-1973.

The official records of public hearings involving 

Corps of Engineers permits were found helpful in preparation

Review# Vol. 5# No. 2# 1970; "Public Rights in Navigable 
State Waters— Some Statutory Approaches#" Land and Water 
Review# Vol. 6# No. 2# 1971# p. 1.

40Defending the Environment; A Strategy for Citi­
zen Action (New York; Alfred A. Knopf Co.# 1971) # and 
Water Law Cases and Commentary.

41 The Environmental Law Handbook (New York: Bal—
latine# 1971).

42 Lawrence Friedman and Steward Macauly# editors 
(Indianapolis; The Bobbes Merrill Company# 1969.
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43for this study. Additional insight was gained through

the examination of lawyer's briefs from several actual 

cases pending in the St. Joseph area. No further refer­

ence has been made to these cases for the sake of pro­

priety in that they have yet to be heard in court at the 

time of this writing.

Definitions

This thesis, by its cross-disciplinary scope, uses 

many terms that will be unfamiliar to the reader not versed 

in the fields of geology, engineering and law. As much as 

was possible these terms have been used with enough subse­

quent discussion to make their meaning discernible from the 

text. When an unusual term is used, however, the word has 

been underlined and reference is given to a more complete 
definition in the glossary at the end of this work. It is 

evident that some terms will be foreign even with the tex­

tual background. For these cases the reader may wish to

43 All public meetings on Corps permits are record­
ed by a court reporter. This public record is available 
through the various District Offices of the Corps of 
Engineers.
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44refer to the Glossary of Geology/ the Engineering Man-
45 46ual and the Ballentine's Law Dictionary. The reader

who is unfamiliar with legal citations is referred to A
47Uniform System of Citations* distributed by the Harvard

Law Review Association. For all other matters of style
48and technique# the recommendations of Kate L. Turabian 

have been followed.

44American Geological Institute* Washington* D. C.* 
1972* p. 585.

45 Engineering Manual (McGraw-Hill* 1967).
46 Third e d . * William S. Anderson* ed. (New York? 

Rochester: The Lawyers Co-Operative Publishing Co.* 1969.
47 Cambridge* Massachusetts: Garnett House* 02138.
48A Manual for Writers of Term Papers* Theses* and 

Dissertations (Chicago: The University of Chicago Press*
1967) .



CHAPTER II 

PROJECT DESIGN

The Case Study Approach

In this dissertation the case study method of 

research is used. Analysis of a problem through the use 
of specific sets of facts and conditions has several ad­
vantages over a broadly based and widely ranging research 

approach. These advantages may be summarized as follows:

1. The case study focuses on an actual problem 

area where solutions are both beneficial and applicable to 

the problem area at hand while at the same time having 

broad application to the overall problems involved.

2. The case approach allows factual illustrations 

to be developed without relying on hypothetical situations 

which may or may not be fitted to real world conditions.
3. The development of research around a case study 

allows a certain degree of flexibility in scope, but at the

31
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same time restricts it to a manageable size through having 

to restrict discussion to a limited set of facts.
4. The case study approach can be "solution ori­

ented#" whereby the problem analysis leads to resolving 

the problems of the case study area itself.

Selection of the Study Area

This case study will develop the facts and histor­

ical aspects relevant to an area at St. Joseph# Michigan# 

in order that this information may be used to examine the 
physical problems that are unique to the Great Lakes and 

applicable to the seacoast as well and to analyze the legal 

alternatives of private riparian owners along the shore.

The study area at St. Joseph was selected because of the 

varied physical and legal aspects# including a history of 

repeated erosion damage and pending litigation.
The ultimate selection of the area at St. Joseph# 

Michigan was preceded by extensive field reconnaissance 
work by this writer. There are many areas along Michigan's 

Great Lakes shores that are undergoing extensive erosion 
damage that could have been used for study and many of
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these areas were field checked while traveling the State 

during the summers of 1971 and 1972.
The selection of St. Joseph as the study area was 

fostered through inquiries with personnel from the Michi­

gan Department of Natural Resources» Submerged Lands Sec-
1 2 tion and the Corps of Engineers, Detroit District. Their

help provided the background for further detailed on-site 

field investigation on the St. Joseph area. Personal in­

terviews with public officials and riparian property owners 

provided additional substantiation for selecting the St. 

Joseph area. Once the selection of the study area was 

made/ in-depth field and library research began.

Research Methods

It is understandable in today's extremely complex 

society that any one discipline such as law# engineering# 

geology or sociology cannot on its own be used to solve

"^Messrs. George Taak and Mogens Neilson of this 
section of the DNR provided essential background infor­
mation for this study.

2Messrs. Allan Aaron and Urban Boresh of the 
Corps directed this writer to key aspects of the study.
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resource management problems which comprise an inhomo- 
geneous blend of subject matter to begin with. This 

study tries to "bridge the gap" between those disci­

plines to point the way toward solutions that in the long 

run will be acceptable in each separate field.
The scientists and engineer often forget that

most of the world runs on emotion. With what A. Gordon
3Everett has called "tunnel-visioned rigor" scientists 

and engineers have made decisions that exclude the quali­
tative approximation and emotional considerations. In 

recent years this has led to a "backlash" against tech­
nology. These other considerations are equally valid so 

the problem really becomes one of finding a way to factor 
science and engineering into a relevant relationship in 
public decision-making that includes all aspects and view-

4points of objectivity and subjectivity.
In the same respect/ the field of law as discussed

5m  C. P. Snow's The Two Cultures is heavily dependent

3 "Geology in Public Decision Making/" The Profes­
sional Geologist/ Vol. 9/ No. 5/ December 1972/ pp. 7-10.

4 Ibid.
5C. P. Snow/ The Two Cultures and a Second Look 

(Cambridge: University Press# 1964).
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upon human drama and emotion. Both science and law seek 
to use the intellectual capacities to find facts and to 
solve problems. According to Everett "Between the polar 
ends of science and of this specialized version of art* 

lie all human experience."
The case study of the erosion problems at St. 

Joseph* Michigan provides the bridge for a physical scien­

tist to begin seeking answers to difficult resource man­

agement problems at some common latitude between these 
"polar ends."

Scientific Research Method

Basic research was carried out to determine the 

geologic and engineering aspects of the erosion problem 

at St. Joseph. All relevant scientific and engineering 
information related to the St. Joseph area was brought to­
gether and reviewed. This was followed by detailed on-site 
field surveys to confirm the conclusions from the litera­
ture. Additional field work was carried out that included 
a photo-reconnaissance flight over the study area in a 

charter aircraft and detailed examination of shore struc­
tures and bluff conditions at all possible points of entry
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along the shore. At these points a photographic record 

was also made.
The laboratory phase of the study involved exam­

ination of aerial photography taken during the period 
1969-1973 as well as earlier photographs taken from 1938- 

1969 to determine rates of erosion at various points dur­

ing previous and current high-water erosion periods. The 

aerial photographs were assembled into controlled strip 

mosaics from which all measurements were made. This 

photographic record also provided an excellent record of 

the performance of the engineering structures over this 

same time period. The information on erosion rates was 
then used to form the factual basis for the hypothetical 

legal cases presented in a subsequent chapter.

Legal Research Methods
The methods employed in this phase of the study 

follow an investigative procedure similar to that used by 
attorneys in preparing a case. With the scientific infor­

mation as background for analysis of legal alternatives 

this research concerned, first/ the determination of the 

historical events which can lead to the formation of legal
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arguments. Second# a search of legal doctrines# statutes# 

case law# and administrative procedures was conducted to 

determine the relevant material and precedent that could 

be used in interpretation of the facts. Thirdly# some in- 

depth fact-finding through personal interviews was conduct­

ed much in the same way as an attorney seeks information 

through depositions. This fact-finding process led to 

interviews with public officials (local# state and federal) 

involved in the development and management of the shore in 
this area# with riparian owners# and with leaders in citi­

zen groups working toward an improved management of the 
coastal zone. In addition# much valuable information was 

gathered through the study of transcripts of Corps of 
Engineers public hearings involving permit applications 

for structures in the Great Lakes and from briefs prepared 
for other similar cases. This writer also attended two 
rather lengthy and vocal public hearings concerning permits 

for the Cook Nuclear Plant in the coastal zone near Bridge- 

man# Michigan.
The fact-finding also included interviews and cor­

respondence with attorneys now engaged in suits of similar 
nature to the hypothetical situations presented here.
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Specifically# the respective attorneys in the Cook Nuclear 

Plant case were interviewed as were the attorneys for the 

plaintiffs and defendant in the St. Joseph case involving 

claims against the federal government for erosion damages. 

The pertinent information obtained through interviews with 

these attorneys who are directly involved with on-going 

cases of a similar nature was extremely helpful.

Conceptual Foundation

Methods by which the previously listed objectives 
of this study are attained are based on the dual techniques 

of scientific inquiry and of in-depth legal analysis.
g

The scientific method utilizes standardized pro­
cedure of inquiry (combined deductive and inductive) by 
which:

1. A  question is formulated#

2. A set of experiments is designed to answer it#

3. The experimental observations are made#

g
There are many conceptualizations of the scientific 

method# but this work utilizes the geologic methods pre­
sented by John C. Griffiths in the text Scientific Method 
in the Analysis of Sediments (New York: McGraw-Hill Book
Company# 1967) # p. 2.
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4. The observational data are analyzed#

5. Conclusions (inferences) are drawn from the 
data»

6. A hypothesis is erected#

7. A set of predictions is made#

8. Further tests are made#

9. The hypothesis is accepted or rejected on the 
basis of the agreement or disagreement with 
the predictions.

Prior to undertaking scientific analysis the re­
searcher must have a proper concept of the systems model 

he is studying. Essentially the study of the physical as­

pects of shore erosion can be best described by a process-

response model of the littoral environment formulated by
7W. C. Krumbein and modified by the writer# the following 

relationships among elements can be expressed as shown on 

page 40 of this study.

The process-response model predicts that changes in 

one or more of the initial process elements will result in 

a corresponding response with feedback effects further modi­

fying the model. The case study area exhibits conditions

7 "A Geological Process-Response Model for Analysis 
of Beach Phenomena#" Bull. Beach Erosion Board# Vol. 17# 
pp. 1-15.
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Modification b y  Feedback

Response Elements
Beach Geometry 
Beach Materials

Energy Factors 
Material Factors 
Shore Geometry 
Time
Process Rate

Process Elements

where all seven process-response elements are involved.

The wave energy system has been changed < the rate of 
energy application has consequently varied* material has 
been removed from the system and the shore geometry has 

been altered by structural works. The resulting response 
has been that destructive erosion has taken place during 
high energy periods (storms) that have occurred during high 

stages on the Great Lakes. The important question to be 
answered is: What is the rate of progression# i.e.# the

acceleration of process of this manifestation of the pro­

cess-response model?
The experiments needed to answer this question can 

be performed by measuring particular bluff positions at 
various time intervals# a task readily accomplished on 
aerial photographs taken at intervals over a period of
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years. The experimental design must include a basis for 
comparison# background or control. The basis for compar­

ison for data collected at the St. Joseph study area is 

developed by determining rates of erosion for other similar 
areas on the Great Lakes. Extensive work reported by other 

researchers provides this background information.

The process-response model of the near shore 

system found along the coast at St. Joseph has applica­

tions in the legal system as well. The legal solutions 
to erosion problems stemming from man's interaction with 

process-response elements will rely heavily on an under­

standing of the geological system by  all respective 

parties involved in legal actions. In this study the 

rate of erosion is only a rather broad based quantifica­

tion of the degree disruption within the system. Further 
study would be needed to more fully describe and measure 

other model elements.
The quantification of accelerated erosion rates is 

a reasonable scientific basis for legal action aimed at 

remedying this aberration in the geomorphic system. The 

scientific information is factored into the legal analysis 

in the following model of legal analysis which has been
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suggested by Leighton L. Leighty* Professor of Resource 
Law* Department of Resource Development* Michigan State 

University.

Feedback

Court
Decision

Legal Research

Rules of Law

Regulations
Statutes

PrecedentPhysical
Monitoring

Data
Analysis
Conclusions

Input
Conceptual 
Mode1s

Scientific

Basis of cause of 
action

a. Legal theory
b. issues

Defenses 
Relief sought

Factual Elements
Involved parties* 
interests* places 
things* entities* 
resources

This diagram of the legal model depicts the various 

factors that must be integrated to determine the basis for 

a claim or defense. The scientific input is directed into 
the factual elements. The factual presentation of places* 

things, entities and resources is aided directly by scien­
tific analysis. In the case of the St. Joseph erosion 

problem, these factors are often difficult to comprehend
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and probably are best described by a conceptualized model 
of the system. The basis of cause of legal action is
aided by scientific input by insuring the validity of the
specific issues (i.e.* data supplied by analysis of pro­

cess-response interactions) . The type of defense utilized 
is greatly enhanced by consultation with the scientific 
sector. Finally* the relief sought* whether money damages 
or injunctive relief* is often based on inputs derived 
from outside sources such as expert witnesses. In the

case of St. Joseph* the type of relief sought could be a
function of what the physical* social and legal systems 
will tolerate.



CHAPTER III
THE ST. JOSEPH STUDY AREA 

Introduction

The study of the various legal solutions for phys­
ical and engineering problems related to the shore ero­

sion question is best discussed in the context of a case 
analysis. It is for this reason that a segment of shore­
line at St. Joseph# Michigan was selected. This area has 

had substantial notoriety in the press through dramatic 
photographs depicting homes on the brink of an eroded 

shore bluff or the splintered remains of once beautiful 
summer homes that have already fallen victim to shore ero­

sion and land slides# Figure 1.

In recent years the State of California has re­
ceived a good share of notoriety on coastal problems and 

natural disasters with earthquakes# mud slides# oil spills# 
brush fires and coastal erosion. The study of shore prob­
lems in California and other states has proven useful in

44
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bringing together a great body of information on coastal 

management problems. The fact that the State of Michigan 

has more shoreline than any other state except Alaska in 

itself is justification for selecting a study area in this 

state. Michigan's Great Lakes shores are also of interest 

in that in many ways they are analogous to the w o r l d 's 
great inland seas and that knowledge gained from ocean and 

sea coast areas can apply in this respect. However, for 

the most part, the Great Lakes remain a singularly unique 
fresh water environment found in the heart of one of the 

more heavily populated regions of the North America con­

tinent.

While it was the publicity attending environmental 

damage that first drew attention to this study area, it is 

the historical aspects of erosion problem that makes the 
study area of special interest. The coast at St. Joseph 

provides a nearly continuous historical record of man's 

interaction with the littoral environment over the past 140 
years. Out of these interactions have grown the erosion 

and shore management problems the residents face today. 
Historical documentation of these events provide the essen­

tial time frame to which the geological studies of process
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and response are keyed and from which the basic factual 

relationships (cause and effect) for the legal analysis 

are drawn.

Geographical Location

The study area includes an approximately five mile 

strip of shoreline located in the City of St. Joseph and 
the Village of Shoreham in Berrien County# Michigan# Fig­

ure 3. This five-mile-long study area extends southward 
from the federal harbor piers at the mouth of the St. 

Joseph River to the St. Joseph township boundary which 

also forms the southward limit of the Village of Shoreham.

Physical Setting

The study zone is located in an area of generally 

high# 20-100 foot bluffs composed of clay# unconsolidated 

glacial till# and stratified sand and gravel# Figures 1 

and 2. At both the north and south ends of this reach of 

shoreline the bluffs are less steep. The bluff line at 

the north end from the city waterwards to the breakwater
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lies several hundred feet landward from the present water 

line. The Silver Beach Amusement Park and the Lions pub­
lic beach are located on the remnants of the old delta of 
the St. Joseph River. Except for this northern portion 
of the study area# the water's edge is in close proximity 

to the toe of the bluff and during high lake stages with 

storm conditions# wave run-up reaches the bluff causing 
serious undercutting and slumping# Figures 1 and 2. The 

generally variable composition and stratification of 
material in the bluff aids the rate of undercutting at 
which erosion takes place. Water seeps or springs occur 

throughout the entire length of the study area at various 
elevations depending upon the stratigraphic sequence and 
the position of an impervious clay layer known locally as 

"hardpan." This surface seepage adds to the wastage prob­
lems by providing lubrication for slip surfaces# although 

this is a minor effect compared to that produced by wave 
energy dissipated on the beach.

The bluff face has approached the normal angle of 
respose for unconsolidated sandy sediment (ranging from 
approximately 3 0 to 33 degrees) during periods of low water 

when wave attack did not reach the bluffs. For example#
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during low water stages between the years 19 55-19 57 the 

bluffs stabilized at this angle so as to allow the estab­
lishment of extensive vegetation# Figure 4. A temporary 

sense of stability was afforded by this vegetation during 

this interim low water period when many new homes and a 

large apartment complex were built close to the bluff line.

The study area is dominated by the presence of the 

twin breakwater piers maintained by the Corps of Engineers 
as an aid to navigation for the port cities of Benton Har­
bor and St. Joseph# Figure 5. While the purpose of the 
breakwater is primarily for harbor protection# the struc­

ture has been since its beginning an effective barrier to 
southward moving littoral sediments# as will be demon­
strated below. Approximately 600 lineal feet of accreted

land have been added lakeward from the shore on the north
side of the breakwater in the 120 years since its construc­

tion in the 1 8 6 0 's# Figure 6.
South of the federal harbor works privately con­

structed shore erosion structures have been installed inter­

mittently for the entire length of the study area. The 
most notable are those that have been constructed by the 

City of St. Joseph for the immediate purpose of protecting



Fig. 4.— Vegetation stabilized bluffs at St. Joseph, Michigan in June 1969. 
(Photo courtesy of the Michigan Department of State Highways.)
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5.— High oblique photographic view to the south 
with the twin federal piers at the mouth of the St. Joseph 
River in the foreground. (Photo May 1973, by T. A. Herbert.)



SHORE POSITIONS 
1866-1973
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— S —  L —

i*— 600'— *|

ST. JOSEPH RIVER

Fig. 6.— Approximate shore positions at the mouth of the St. Joseph River 
during the past 140 years based on information from the archives of the St. Joseph 
Public Library.
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the City water works# and those constructed by the C&O 

Railroad Company to protect nearly a mile of track south 

of the water works# as well as those constructed by the 

State Highway Department immediately south of the rail­

road structures to protect approximately 0.9 mile of 

business loop 1-94 (Red Arrow Highway) that enters St.

Joseph from the south# Photo Map 1 (foldout of vertical 

photography follows final page of this work) . From the 

south terminus of the highway structures there are also 

numerous private structures that have been built to pro­

tect dwellings.

The structural design (or lack of it) for the pro­
tective works south of the federal structures is found to 

be of quite differing quality.^" The City of St. Joseph# 

the C&O Railroad# the Highway Department and many of the 
private owners have resorted to steel sheet piling or wooden 
piling groins and bulkheads.^ For the most part where

^The lack of qualified professional engineering 
design is readily apparent along the shore as is shown in 
Figure 2 where junk car bodies have been dumped over the 
top of the bluff.

Professional engineers were used to design many 
of these structural works.
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these structures have been able to withstand wave action
they present a striking geometric pattern along the shore

as is depicted in Photo Map 1 and Figure 5. At the same

time interspersed among the regular geometric patterned
3structures are rather unesthetic remedies conceived by 

other riparian owners* Figure 2.

Offshore from this entire reach of shoreline the 

water is turbid as the result of active erosion of the 
clay and sand bluffs. Brown plumes of turbid water are 
visible from the air and are recorded on the aerial views 

in Photo Map 1.

Cultural - Political Setting

The study area is located in the City of St. Joseph* 

the Village of Shoreham* in St. Joseph Township in Berrien 
County* Michigan. The area along the shore itself has 

approximately 150 separate riparian parcels of land. The 
entire area is controlled by overlapping political entities

3The esthetics qualities of the structural works 
is* of course* a matter of opinion. This writer feels 
strongly that in most instances structural works cause 
more damage to the shore than would occur if the natural 
shore systems were allowed to work unimpeded.
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including county# township and village boards# and the 

City Council. Commercial interests in the shore area 
are represented by the Lakeshore Chamber of Commerce.

The riparian property owners are organized into 

an increasingly vocal group called the Lakeshore Property 

Owners Association.

Chronology of Significant Events

The following synopsizes the historical record of 
the events which have occurred during the development of 
the erosion problems at St. Joseph. This information is 

based on various written sources# personal inquiry# and 

inference by the writer.
Prior to 1831— The condition of the shore was essen­

tially unaffected by m a n ’s activity. The St. Joseph River 
flowed southwestwardly out through a break in the line of 

bluffs along the coast and was deflected even more to the 

south by a spit of land extending south from the north bank# 
Figure 6.
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1836 to 1866— The Corps of Engineers constructed 

1,100 feet of pier extending from the north bank of the 

river and 212 feet from the south shore. Figure 6.
1866 to 1868— The Corps added another 200 feet to 

the south pier.
1872— The Corps added another 416 feet to the 

south pier.

1876— The Corps added another 300 feet to the 

south pier.
1877 to 1881— The Corps added another 3 50 feet to 

the north pier.

1886— Record high water levels occurred on the 

Great Lakes.
1892— The Corps added another 3 50 feet to the 

north pier.
1902— The Corps added another 1,000 feet to the 

south pier and 3 50 feet to the north pier.

1904— The Corps added 1,002 feet to the north 

pier, and 1,803 feet to the south pier. The physical 

construction of the piers was completed at this time.

1917— The City of St. Joseph built 700 feet of 
protective works along the shore to protect the water
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intake and pumping station. High water stages occurred on 

the Great Lakes.
1929— The Chesapeake and Ohio (C&O) Railroad 

Company began general protective work which over the 
years has included seawalls# groins# jetties, bank exca­

vation# drainage facilities and plantings with a total 

expenditure of $1#610#000 since that time.
1940— The C&O Railroad Company installed 500 

lineal feet of steel sheet pile bulkhead.

1943-44-46— The C&O Railroad performed general

repair.
1949— The Michigan Department of State Highways 

(MDSH) constructed groins and nourished the beach with 

material trucked from land sources.
1951-1955— MDSH constructed groins, timber bulk­

heads and further nourished the beach.

1952-1953— The peak of the high water period on 

the Great Lakes# the City of St. Joseph spent $2 50,000 

on protection for the water works# three private homes
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were lost and two more moved. Private owners began in-
4stalling extensive protective works.

1954-1961— Extensive litigation by one property 

owner against his insurance company for land slide dam­

age to his house. Ultimately the case was decided in

favor of the landowner but no insurance was written for
5any shore damage after 19 54.

1956— A Corps of Engineers report stated that

100/000 cubic yards of sand must be placed into the beach
zone south of the harbor jetties to replenish that which

was being blocked by the harbor jetties. The City took
6no action because of the high cost involved.

1960—1961——Low water period on the Great Lakes z 

up to 100 feet of dry sand was exposed between the water's 

edge and the foot of the bluff# mature vegetation stabil­
ized (Figure 4) the bluff slopes creating an attractive

4 Personal communication with Mr. Leland Hill# City 
Manager of St. Joseph and former City Engineer.

^Westchester Fire Insurance Co. v. Hanley# 284 
F2d 409, 365 US 869.

gPersonal communication with Mr. Leland Hill#
St. Joseph City Manager.
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setting# many of the older homes were sold and some new 

homes were constructed on vacant land near the bluff line.
1964— An all time low water stage measured on 

Lake Michigan-Huron.
71968— The Rivers and Harbors Act Section 111 

authorized the Corps of Engineers to study problem of 

erosion caused by Federal navigation structures. Prelim­

inary study on the St. Joseph harbor jetties was begun.

The high water cycle was on the upswing.

1968-1969— Winter storms began active erosion of 
shore areas south of the harbor jetties.

Property owners began building structures and dump­

ing rubble on lower slopes for protection. Court order 

issued for removal of junk cars from slopes. state Highway 

Department began survey and design for highway structure.
Lakeshore Chamber of Commerce retained a private consulting 

gfirm to conduct a study on beach and bluff erosion.

1970— A study by the Corps of Engineers of the 
erosion caused by the federal harbor piers was required by

7Public Law 90-485. 82 Stat. 731 111.
8Gove Engineers# Kalamazoo# Michigan.
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Governor Milliken. To the date of this writing* this 

Corps of Engineers report has not been released despite 

inquiries by local citizens* legislators and congressmen. 

Rebuilding of protective structures was continued all 

along those shores* especially at the water works and 

along the railroad right-of-way. Also the contract for 

the most recent Highway Department structures was let and 

construction was begun.

Lake levels remained high with periods of several 

fall and winter storms causing increasingly greater damage.

1971— High water levels continued* winter and fall 

storms caused continued and increasing damage. The High­
way Department project was completed.

Waterworks protection was continued* sheet pile 

groins and bulkheads were constructed* and rubble was 

placed on a continuing basis during this period.

The C&O Railroad continued to fill and place rubble 
revetment material during this period. Extensive private 

works started to protect a large apartment complex immed­
iately south of the Highway Department project. Individual 
property owners were forced to build structures or move 

homes in danger of destruction. Private* protective
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structures were remodeled and strengthened throughout the 

entire study area. Many property owners not faced with 
loss of houses and other buildings did not participate in 

the building of protective structures.

1972— High water levels continued and began a 

steady rise toward the end of the year. On November 14# 

1972 an intense storm throughout Michigan caused the most 
rapid erosion of shore and bluff ever recorded. Berrien 

County was declared a disaster area thus became eligible 
for low interest loans from the federal Small Business 

Administration.

Property owners filed application for low interest 

loans to finance further protective measures. The prop­

erty owners also became eligible to make claims for cas- 
uality losses on their 1972 Federal Income Tax Returns.

1973-Present— The water level of Lake Michigan 

continued a steady rise aided by an extremely warm# wet 
winter in 1972-73. Little or no shore ice formed during 

the colder months# thus erosion was allowed to continue 

through the winter without this natural barrier.

On March 17# 1973 a late winter storm caused record 

erosion rates to continue. Berrien County again was
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declared a disaster area. Property owners claimed cas­

ualty losses for erosion damages on their 1972 Federal 

Income Tax returns. Applications for low-interest Small

Business Administration disaster loans denied for 177
9of the 179 applicants.

The Present— Near record high water stages occurred 
on Lake Michigan in the summer and fall of 1973. For the 

shore-term future high lake levels may he expected to con­

tinue for a few more years. Recent world-wide climatic 

predictions by several scientists'*"^ reveal a reversion to 
cooler and drier conditions toward the end of the century.

Analysis of Events

While this list by no means provides an exhaustive 

chronology of the historical events that have taken place 

in the study area* enough has been cited to give the reader

9Personal communication with Mrs. Donna Asselin, 
Lake Shore Property Owners Association# South Lakeshore 
Drive# St. Joseph# Michigan.

"*"̂ M. M. Miller# et al . # "A Principles Study of 
Factors Affecting the Hydrological Balance of the Leraon- 
Ptarmigan Glacier System# S. E. Alaska# 1965-1969#" 
Institute of Water Research# Tech. Report 3 3 # Michigan 
State University# 1972.
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reasonable background information on the events that have 

taken place in the last 150 years.
The flow of events that have occurred over the 

most recent period of erosion# 1968 to the present# points 

to one major flaw in our system of shore development and 
management. Each entity# whether private property owner 
or government agency# has operated in a vacuum without re­
gard to integrating shore protection activities. Some 
cooperation was undertaken on the Highway Department's 

protective works project# but this was more a matter of 

agreement by the private owners to let the State of Mich­
igan and the Federal Highway Administration pay for pro­

tecting private property under the guise of protecting the 
endangered roadway. Likewise some cooperation and pooling 

of efforts were undertaken by private owners in a few cases 

when contiguous structures happened to be built simulta­

neously .
The larger-magnitude and longer-term erosion man­

agement effort which should integrate the entire shore pro­
tection effort in some logical manner has been totally 
lacking. Without an integrated or coordinated approach 
each property owner# whether the city or private individual#
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is faced with stop-gap solutions# a "bandaid" approach as 
one private owner has called them.

From the flow of physical events in this chron­

ology several interesting conclusions can be drawn. The 
overall influence of the two piers built in the 1 8 6 0 's 

was not felt until 1917 when the City of St. Joseph took 
their first remedial# protective action. Part of the 
reason for this can be attributed to the length of the 
piers in relation to the zone of active littoral drift.
The zone of drift was probably not completely blocked by 

the piers until their final completion in 1904. It is 

interesting to note that the highest water recorded on the 
lakes occurred in 1886 at a stage only a fraction of a 

foot higher than the stage of 1972. Given adequate lit­
toral drift and sediment for off-shore bars there were no 

reported damages during the 1886 high stage.
By 1929 the Chesapeake and Ohio Railroad Company 

had to in turn take remedial action to protect their 

tracks. This was in a span of only little more than a 
decade. By 1949 the Michigan Department of State Highways 

had to take measures to protect the Red Arrow Highway.
And by 1952 many of the private citizens along the shore
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began to be affected by the entrapment of littoral drift 

material by the federal structures and by updrift neighbor­
ing structures. In this latest high water episode nearly 
every owner within the "shadow" of the federal structures 

suffered extensive damages.

From interpretation of this chronology it is 

equally evident that the federal government is reluctant 
to take any responsibility for their actions. Both the 
Corps of Engineers and the Small Business Administration 

(SBA)# the latter having no real "reputation" at stake as 
does the Corps# have merely given the private riparian 

owner the "short end of the stick." This is the conse­
quence of the C o r p s ' failure to implement the Rivers and 
Harbors Act of 1968# Section 111# to its fullest extent# 
i.e., to begin to repair the damages resulting from the 
federal works; and it is also a consequence of the SBA not 
supporting the urgent requests for low-interest loans to 
repair damage to homes. For whatever reason lack of fed­

eral a c t i o n ^  has allowed erosion to continue without even

token efforts at remedy.
-  —

At the time of this writing legislation is pend­
ing both in the Michigan Legislature and the Federal Con­
gress to implement procedures for funding erosion damage 
repair at St. Joseph# Michigan.



CHAPTER IV 

PHYSICAL ANALYSIS OF THE EROSION 

PROBLEM AT ST. JOSEPH

Background

The five mile reach of shoreline comprising the 

study area at St. Joseph* Michigan represents only a small 

segment of the total beach around the lower peninsula of 
the State that has been influenced b y  eustatic fluctuations 

in Lake Michigan-Huron. This segment* however* is one of 
the most critical locations on the entire coastline as far 

as erosion damages are concerned.
From the geologic viewpoint the physical causes 

for the erosion problem have a range in magnitude from 
large regional isostatic crustal movements called rebound* 
to small magnitude adjustments in the beach profile. While 

the geomorphic processes in evidence on the beach are the 

active causal agents for erosion* the meteorological and 
hydrologic factors affecting water stages and providing

65
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the principal energy sources for erosion are equally in­

volved. The hydrology of the Great Lakes system is regu­
lated by gated works and has been altered by diversions of 

water both to and from the Great Lakes watershed. Divi­

sions and regulation of levels and flows have been cited 

as causal factors contributing to erosion damages.

Engineering works have been erected for harbor 

protection and to protect shore areas often with total 

disregard for the other physical parameters involved or 

the long-term effects of these structures. As a result# 

structures along the shore have been blamed for a large 

share of the erosion damages.
This chapter describes the various underlying phy­

sical factors influencing the erosion problem at St. 
Joseph. The discussion by virtue of the magnitude of the 
Great Lakes system necessitates a review of factors out­

side the immediate geographical vicinity of St. Joseph.
It is most important for the engineer# lawyer# and 

riparian owner alike to be apprised of what are the under­

lying geologic causal factors# what has been tried before 

in terms of engineering works# and from the legal stand­

point what the basic facts are concerning cause and effect
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relationships. From the point of view of the property 

owner it is critical that he understand what can real­

istically be accomplished in a low cost erosion manage­

ment program. Larger* more comprehensive erosion manage­

ment programs must be undertaken and often must be precip­

itated by concerted citizen legal action. There are sev­

eral legal avenues open to the riparian owner seeking to 
initiate suits for erosion damages or to force govern­

mental action to provide more comprehensive erosion manage­

ment. Legal counsel for these citizens# therefore# must be 
familiar with the physical (geological) systems in order to 

develop a factual basis for possible court action. The 
engineer too has been intimately involved in providing de­

signs and supervision of construction of both public and 
private protective works often without an adequate working 

knowledge of the full scope of the geologic problem. This 

chapter is aimed at providing the background information 

on the geologic and engineering aspects of the erosion 

problem for all involved parties.
One of the most beneficial outcomes of the analysis 

of physical factors controlling erosion should be the
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understanding gained by all parties as to the true scope 

of the problem. Xn turn# this should allow the concerned 

citizen# riparian owner# lawyer and professional alike to 
view the long-term erosion management goals in their 
proper perspective.

Geologic History

The recent geologic history (i.e.# the past 10#000 

years# Figure 7) of the Great Lakes# especially in the 
upper lakes# has followed a sequence of general lowering 

of lake levels in relation to the land surface. The lower 
ing of the levels is the result of two factors: first#

the upwarping or rebounding of the land surface subsequent 

to the removal of the weight of glacial ice; and second# 
the subsequent gradual downcutting and lowering of the out 
lets of the upper lakes through the various post-glacial 

outlets. The St. Clair River at Port Huron is the natural 
outlet presently controlling lake stages for the Lake 

Michigan—Huron system.
The geomorphology along the shores of the lakes 

provides a record of this gradual lowering effect.
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Abandoned beach terraces which delimit ancient shorelines 

are found on upland areas from elevations only a few feet 

to more than 200 feet above modern lake stages. The pres­

ence of abandoned beach ridges at various elevations on 

these terraces gives evidence that period fluctuations in 

the levels of the lake have occurred at intervals since 

the formation of the incipient glacial Great Lakes 10#000 

years ago during deglaciation# Figure 7. These beach 
ridges were formed at high water periods when storm waves 

and winter ice push piled beach sediment into mounds sev­

eral feet above the lake stage at that time. In the suc­

ceeding years uplift of the land and lowering of the out­

lets caused a general lowering of lake levels to a new 

stage. Whereupon storms and winter ice formed other 
ridges at these somewhat lower stages.

Downcutting of one of the major Canadian post­

glacial outlets caused a rapid lowering to an extreme low 

water stage during what is called the Chippewa low water 

stage#'*" Figure 7. Crustal rebound# or tectonic uplift of

■*"J. L. Hough# Geology of the Great Lakes (Urbana: 
University of Illinois Press# 1958)# pp. 263-68.
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the land as the result of deglaciation* closed this outlet

and new lower level outlets were found. The lakes then

filled to levels higher than those of the modern lakes

and resumed a slower lowering rate. The rate of lowering
of the most recent Great Lakes has slowed to a rate that

2has been calculated to be .03 feet per year since 1860.

These inferences fran the geologic record of higher 

level beaches put the overall geologic system of the Great 

Lakes into a time perspective. Over the span of the last 

10*000 years the levels of the lakes have fluctuated 

through a range of several hundred feet» Figure 7. From 

the best geological evidence it can be determined that 

most of the more rapid lowering of lake stages has ceased. 

The crustal rebound has generally stabilized and down- 
cutting of outlet channels has either grounded on bed­

rock or has been greatly reduced. Man's activity has aided 

this stabilization through the installation of regulatory 
works on the outlets. The most recent geologic history is

2Gilbert C. Ropes* "Vertical Control of the Great 
Lakes*" Proceedings of the American Society of Civil Engi­
neers* Surveying and Mapping Division* April 1965# pp.
39-49.
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a record of man's interaction with the natural systems. 

The present shore conditions are to a large degree the 

result of man's activities.

Shore Processes

The discussion of shore processes in this work is

by necessity somewhat condensed. A number of excellent
3 4textbooks and articles on geomorphic processes in the

shore environment are available should the reader wish

more detail.
The littoral belt along seacoasts and large lakes 

encompasses geomorphic processes that are varied and among 
the most vigorous on the face of the earth# Figure 8. In 
the broadest sense these processes can be described as

3C.A.M. King# Beaches and Coasts (London: Edward
Arnold# Ltd.# 1959); A. Guilcher# Coastal and Submarine 
Morphology (London: John Wiley & Sons# Inc.# 1958) ? and
A. Holmes# Principles of Physical Geology (2d ed.; New 
York: Ronald Press# 1965).

4 P. Brunn# "Sea Level Rxse As a Cause of Shore 
Erosion#" J. Waterways Harbors D i v . # Am. Soc. Civil E ngrs.» 
Vol. 88# 1962# pp. 117-130; M. Schwartz# "Laboratory 
Study of Sea-Level Rise as a Cause of Shore Erosion#11 
J. Geol.# Vol. 73# No. 3# 1965# pp. 528-534.
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ones involving erosion transportation# and deposition# 
each aided by the motive forces of wind# waves and cur­

rent. The littoral belt is the environment in which man's 

activities and efforts to live and to control the forces 
of nature are most dramatic. His confrontation is with 

the erosion-deposition and sediment transport system. A 

conceptualization of this system is again the process- 

response model for the littoral environment presented in 

Chapter II.
The terminology used to describe the various sub­

units within the littoral belt vary slightly among disci­

plines. Geologists frequently employ the term littoral 

belt to include the zone from the lower limit of wave­

generated turbulence to the beach and continuing to the 

backshore sand dunes# beach ridges# cliff line# or bluff 

line# Figure 8.
The shore in the lacustrine environment is defined 

as the zone extending from the low water to the maximum 

swash line (the highest limit of wave run-up) . The term 
coast is a loosely defined expression that includes the 

shore and the adjacent belt of land directly influenced by
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it. The coastline is the boundary between water and dry 
5land.

The beach is defined as a shore consisting at 

least partly of unconsolidated material. The material is 

most often sand sized/ but may be cobbles or shingles# 

which leads to the term cobble beach or shingle beach.

Finer material in the clay size fraction when found on a 

beach leads to what is called a mud beach.
Along beaches composed of sand sized and larger 

material up to the maximum size capable of being moved by 

wave action# this sediment is carried shoreward to the 

limit of swash or wave run-up and seaward with the backwash 

as depicted in Figure 9a. Incoming waves are rarely paral­

lel to the shore causing the motion of this sediment to

The term coastline in the geologic sense is the 
land-water boundary. The legal definition of Ordinary High 
Water Mark (OHWM) on the Great Lakes and Mean High Tide 
(MHT) on the seacoasts of the U.S. establishes the demarca­
tion between private riparian ownership and public trust 
ownership by the State. The OHWM was set at the datum of 
579.8 feet above mean sea level in Michigan on Lakes Mich- 
igan-Huron by the Submerged Lands Act (Act 247 of the Mich­
igan Public Acts of 1955). The 579.8 feet elevation is the 
demarcation line for boundary purposes in the St. Joseph 
area. Mean high tide along tidal coasts of the U.S. is 
determined by accurate tidal gauging by the National Ocean 
Survey (NOS). In Florida# for example# the NOS surveys are 
being undertaken to firmly establish the limits of private 
and public ownership defined by the MHT line.
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Fig. 9a.— Movement of sediment by beach drift, 
diagram modified from Strahler (1960) .
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follow a zig-zag path up and down the beach# Figure 9a.

The result is what is known as beach drift# which is de­

fined more specifically as the slow net movement of mate­
rial in the swash zone away from in-coming w a v e s . Wave 
direction is a function of wind directions. Beach drift 
occurs during all wave energy conditions from mild rip­

ples to storm waves.
This same general process occurs offshore in the 

zone of wave turbulence beginning at the point where waves 

begin shoaling and is referred to as longshore or littoral 
drift# Figure 9b. Strictly defined longshore drift refers 

to the wind generated longshore current. Littoral drift 

is the process of sediment movement. In general usage no 

distinction is made between longshore drift or littoral 

drift and they are often used interchangeably. The best 

estimates indicate that littoral drift is confined almost 
exclusively to periods of high wave energy and turbulence.

g
Brater and Seibel state that 90 percent of all movement 
or displacement of littoral material occurs during the two

gAn Engineering Study of Great Lakes Shore Erosion 
in the Lower Peninsula of Michigan# Water Resources Commis­
sion# Department of Natural Resources# 1973# p. 4.
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or three largest storms on the Great Lakes over a three 
year period. Because the storms that are most responsible 

for littoral transport occur during the fall# winter and 
spring months when weather patterns move in from the north­

west# the predominant direction of the longshore drift on 
Michigan's west coast (e.g.# in the St. Joseph area) is 
to the sou t h .

7On the Great Lakes longitudinal offshore bars 

occur on the bottom profile from the edge of the swash zone 
to a distance of up to 1#000 feet off shore# depending 

upon the bottom slope angle and water depth. The ephemeral 

bar is found near the edge of the swash zone while up to 

three other bars are found regularly spaced into deeper 

water at a depth of 15-18 feet. The maximum depth at which 

bars form is a function of the maximum wave height. Wave 

turbulence molds the littoral sediment into the ridge-like 
shapes of the offshore bars# Figure 8.

7According to C.A.M. King m  Beaches and Coasts at 
p. 333: "Submarine bars are best developed where tidal
range is small such as in the Mediterranean Sea and the 
Great Lakes of North America."
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The process of erosion can be defined as a net 

loss in sediment* as in this case from'a particular seg­

ment of beach. In the natural condition assuming relative 

"stability" in the long-duration geologic processes* ero­

sion is often only temporal. The material removed is usu­

ally replaced later by deposition of material that has been 

transported along the beach in response to a wave and cur­

rent action from updrift areas. This condition of dynamic 

stabilization where erosion is followed by deposition is
Qcalled beach equilibrium. Barring unusual offshore con­

ditions such as natural or artificial barriers near shore* 

while the system is in equilibrium at a given water stage 

most littoral sediment remains in the littoral zone.
Under the equilibrium conditions of continuing 

static water levels* the profile of the beach will assume 

a stable configuration. For a shore composed of finer sedi 

ment and having steep backshore bluffs of unconsolidated

0According to C. A. M. King in Beaches and Coasts 
at p. 328:

The equilibrium gradient of any beach in nature 
is not a static slope but one which will be con­
tinually tending to adjust itself to the chang­
ing variables on which it depends . . . .  (T) he
equilibrium is a dynamic one* not a static one.
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sediment such as those found at St. Joseph# the configu­

ration of the littoral belt can be depicted as shown in 

Figure 8.
An equilibrium which is dynamic connotes the abil­

ity of the littoral environment as a total physical system 

to adjust to changes in the mass/energy input over time. 

Changes in the configuration of the waterland interface 

over long periods of time# such as have taken place during 

the gradual lowering of Great Lakes stages in the Holocene 

(i.e.# the last 10#000 years or so of geologic history) 
give evidence of dynamic equilibrium conditions. In the 
short-term view of a few years# however# stable on-shore 

and off-shore configurations are quickly achieved under the 

state of dynamic equilibrium# barring significant inter­

ference from man's works.

Staqe-Bar Relationship

On the beach built on unconsolidated sediment# as 

shown in Figure 10a# there develops a series of off-shore 

bars. The presence (or absence) of these bars in any shore
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Fig. 10a (above).— Hypothetical stage-bar relationship at near equilibrium 
conditions at a low-water stage on the Great Lakes.

Fig. 10b (below) .— Hypothetical stage-bar conditions depicted during rising 
stage. Note landward shifting of bars with subsequent erosion until equilibrium is 
again achieved.
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system such as the one at St. Joseph is the factor control­
ling establishment of equilibrium conditions.

9According to King# et a l .* when disequilibrium 

conditions are in evidence* accelerated erosion or depo­

sition occurs on the beach until the off-shore bars shift 

and reform to new equilibrium positions. This means under 
lowering lake stages (aggrading conditions) the bars grad­

ually move to positions farther offshore and conversely 
they move inshore under conditions of rising stages# (de­

grading conditions) Figure 10b. During the recession of 

water levels little or no headland erosion is apparent and 

a widening of the beach is the only visible geomorphic 

change. Beneath the water# however* the off-shore migra­

tion of bars to their new equilibrium positions occurs# 
Figure 10a.

Under degrading conditions there is a reduction in 

beach width accompanied by a shoreward migration of the 

off-shore bars* Figure 10b. When the peak stage is reached 

headland erosion provides some additional sediment for 

the beach and offshore bars. It is important to note that

9Notes 3 and 4 supra.
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this erosion replaces sediment lost to deep water during 

the previous low stage.
10This basic concept elucidated by Holmes for

eustatic changes in sea level has been shown to be equally
11 12operative in the Great Lakes system by Davis# Schwartz#

13 14Saylor and Hands# and Larson in their considerations

of aperiodic fluctuations in lake stage.
Offshore bars play a key role in establishing the

equilibrium conditions through the manner in which they
dissipate wave energy. Wave energy is actually a function
of wave height. In turn wave height is a function of wind

“̂ Principles of Physical Geology (2d e d.; New York: 
Ronald Press# 1965).

^"Sedimentation in the Nearshore Environment# 
Southeastern Lake Michigan#" (unpublished Ph.D. disser­
tation# University of Illinois) # p. 131.

12 "The Bruun Theory of Sea Level Rise as a Cause 
of Shore Erosion#" J o u r . G e o l .# Vol. 75# No. 1# 1966# 
pp. 76-92; "The Scale of Shore Erosion#" J o u r . G e o l .#
Vol. 76# No. 3, 1967# pp. 356-363.

13 "Properties of Longshore Bars in the Great 
Lakes #" Proceedings of the Twelfth Coastal Engineering 
Conference # Washington# D. C.# September# 1970.

14The Cultural Variable in Shore Erosion Along
the Illinois Shore of Lake Michigan (Chicago: Lake
Michigan Federation# December# 1972).
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velocity and length of fetch# the fetch being the distance
of wave build-up over open water. Maximum fetches range
from 70 to 100 miles across Lake Michigan and over this

distance a wind of 30 knots blowing for seven hours can
produce approximately five-foot waves in deep water. A

40 knot wind for the same duration can produce waves 14
15feet in h e x , *t. Shoaling begins when the lower limit

of wave turbu. ince encounters the bottom. The offshore 
bar# therefore# acts as a wave energy dissipator by caus­
ing these incoming waves to begin breaking or shoaling be­

fore they impinge against the beach.

In the natural situation of rising water levels# 
the point at which waves begin breaking will be shifted 

landward allowing more wave energy to reach the beach with 
the result being erosion of the beach or headland. Once 
the sediment resulting from this erosion rebuilds the off­
shore bars to a sufficient height wave energy is again 
largely dissipated offshore from the beach. The beach 

equilibrium condition is reached when the offshore bars 
are rebuilt# (aggraded) to meet the new stage conditions.

Note 6 supra.
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In this situation# erosion (degrading) of the headland has 
ceased or occurs only at times of abnormal storms.

Sediment in littoral transit (drift) is the con­

tinuing source of the material needed for bar reformation. 
In order to maintain a natural state of dynamic equili­

brium there must be a near constant volume of sediment in 
active transit along the shore. Natural or man-made bar­

riers to the natural flow of sediment reduce the height of 
bars downdrift with the result that less energy dissipates 
there and erosion at the beach or headland must continue 
to compensate for these losses. This erosion will con­
tinue until equilibrium conditions are achieved.

Natural barriers to littoral sediment may include 
such features as bedrock points# fallen trees or deep 

water close to shore such as a trench or canyon. Most nat­

ural barriers are accommodated rather quickly by the sys­
tem# as in the case of trees. Major natural impediments 

to sediment movement have forced reformation of coastlines 
over time. In general# the littoral system is probably in 
near equilibrium condition and if left to evolve unincum­
bered by  man's works it will remain so.
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Man-made structures are equally if not more effec­

tive barriers to sediment flow than any natural impedence. 
Structures such as harbor mouth jetties# piers or break­

waters and groins are man-made barriers to littoral move­

ment. Bulkheads that retain a section of beach and which 
prevent sediment nourishment from the upland are also im­
portant interruptors of natural sediment replenishment.

The shoreline at St. Joseph has many artificial 

structures that are effective barriers to natural sediment 

movement and replenishment as can be observed in Figure 5 
and Photo Map 1. The harbor structures at the mouth of the 

St. Joseph River provide an especially effective barrier to 

littoral drift. Over the years the resultant downdrift 

erosion at times of high water had led to further protec­

tive works being built in the sediment shadow area# Fig­
ures 11 and 12a. These smaller works have in turn produced 

their own sediment shadows.
Erosion in the sediment shadow area# once initiated# 

will continue until equilibrium conditions are achieved. 

Unfortunately# however# this equilibrium condition will 
never be achieved in the present state of the system.
Where all or most of the sediment flow is blocked by the
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Fig. 11.— A conceptualization of the littoral system at 
St. Joseph, Michigan as sketched from the photo view in Figure 
5. Top of diagram is south.
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89

federal harbor piers, the system will strive toward equi­

librium by  removing material in the sediment shadow area 

through erosion. Blocked by bulkheads and other protec­
tive works, the system remains highly unstable. Deep 

water occurs farther inshore in the absence of the nat­
ural bars. Figure 12b. Thus, greater wave energy is trans­

mitted to the beach and beyond to the headland. The pres­
ence of vertical bulkheads against which water smashes 
adds to the greater turbulence at the land-water interface. 

Depths as much as 15 feet have been measured off steel 
pilings that were originally driven in water 2—3 feet 

deep. Figure 12b. Sheet piling 20 feet long has been bent 
and demolished by storm waves shortly after its installa­
tion at the City waterworks in St. Joseph in the spring of 

1973. Here, extreme turbulence at the bulkhead formed 
deep water (15 feet) at which time the piling was easily 

bent and uprooted by the waves. Similar in-shore water 
depths have been measured off all the other bulkhead struc­

tures along the St. Joseph shore.

The stage-bar relationship for bulkhead and groin 
protected shores is presented in Figures 12a and 12b. In 

this situation deep water affects inshore areas and the
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increased turbulence moves a greater amount of sediment to 

deeper water. This results in further deeping of the near­

shore water which in turn intensifies the erosion during 

succeeding storms. The natural bar, as the significant 
self-regulating element in the system, at this point has 

completely broken down. At the present time this is the 

condition of the littoral system at St. Joseph. Other 
shore segments on the Great Lakes are in comparable stages 

of system degeneration.

The Process-Response 
Model at St. Joseph

The physical conditions along the shore in the 

vicinity of St. Joseph can be described by a conceptual 

process-response model. This conceptual model provides 

the mechanism for testing long-term erosion control mea­

sures and, more importantly, in this study it provides 

the factual basis for legal arguments. The model itself 
can be best illustrated by the sketch in Figure 11, which 

is an artist's rendering of the shoreline at St. Joseph 

with the significant modular factors depicted.
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The federal piers protecting the St. Joseph harbor 

entrance are the single major hindrance to the natural sys­

tem about which all other small magnitude process-response 

interactions have evolved. The piers have completely 

stopped the flow of natural be ch sediment in the littoral 

zone. South from the piers ire exists a sediment shadow 
zone which extends southw rd an undetermined distance.

The southward extent of the sediment shadow (at St. Joseph) 

is a function of the amount of sediment returned to the 
system by erosion of the headland. It is probable that 
the full response effects from the elimination of littoral 
sediment extend well past the limits of the study area.

The accretion of sediment on the north side of the 
piers has diverted sediment father off shore to the point 

where a portion of this material is being lost to deep 
water. This is depicted by the arrows in Figure 11. While 

no field data supports this assumption* probably little if 

any sand-sized material reaches the south side of the piers. 
The loss of sediment* in general* has caused the offshore 

bars to be destroyed or disrupted to the extent that no 

regular bar patterns are now present close to the pier 
structures. Bathymetric maps show a chaotic pattern of
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16bar segments cut by rip-channels. Other researchers* 

most notably Edith McKee* believe this disruption of deeper 

water bars immediately south of the piers is caused by wave 

front refraction around the piers. The resultant wave tur­

bulence in turn produces the chaotic bar patterns* Figure 

1 1.
In response to this reduction in the off-shore 

bars and the degrading of the bottom profile* accelerated 

erosion began affecting developed shore segments south of 

the piers. The immediate action of shore owners was to 

erect shoreline structures such as groins and bulkheads. 

This has been documented earlier in the historical sequence 

of events. Each of these structures placed along the shore 
eventually produced unnatural effects on neighboring down 

drift segments. The process by which shoreward erosion 

introduces replacement sediment to the system was then 
being regulated by the groins and bulkheads. In conse­

quence deep water formed at the shore and caused groins 
and piers to be lengthened* trapping more sediment. The 

lakeward projecting structures at the beach also changed

16Personal communication with Edith McKee* Certi­
fied Professional Geologist.
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the angle of wave advance immediately south of these struc­

tures. Refraction of these waves resulted in "break-back" 
or "flanking" of the structures. This smaller magnitude 

process and the response interaction is depicted in Fig­

ure 13 .
The sequence of erosion# structural protection and 

flanking proceeded southward# shore segment by shore seg­

ment to the present state. The shoreline in the study area 

at this time is a nearly continuous line of protective 

structures with the exception of two rather short segments# 

Figure 11.

The preceding narrative interpretation of Figure 

11 points to three actual shore processes that have been 

modified by structural works# littoral sediment transport, 

angle of wave approach and natural erosion at the beach 

and headland. The response of the shore system has been 

directed toward resumption of a more stable# equilibrium 

shore configuration. Sediment has accumulated on the up- 

drift side of major structures. But the lack of sediment 
has changed the offshore profile# the response again being 
erosion at the headland. The change in angular relation­

ships of advancing wave fronts at the harbor piers# the



Fig. 13.— Simplified illustration showing process-response model with destruc­
tion of the littoral system by structures. Breakback or flanking greatly accelerates 
the erosion rate on the downdrift side of the installed structure.



95

many individual jetties and piers# and at protected pro­

mentor ies has caused turbulence and erosion to destroy 

offshore bars and to rapidly erode the flanks of protec­

tive structures.

Hvdrometeoroloqic Aspects

The fluctuations in the levels and outflows and 

the incidence of storm conditions on the Great bakes water­

shed are a function of the hydrologic and meteorologic fac­
tors. As discussed earlier# changes in lake levels lead to 

periods of intense erosion. Storm conditions generate the 

high energy waves that are the precipitators of specific 

erosion damages. Involved here are the disciplines of 

meteorology# as the science dealing with the atmosphere 
and the movement of water as vapor and as liquid in the 
air# and hydrology as a division of earth science concerned 

with the distribution of water on the earth's surface and 

beneath. The fluctuations in the levels or stages of the 

Great Lakes are aspects of the hydrology of the Great Lakes 

watershed while the causal factors of specific periods of
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intense coastal erosion are aspects of fundamental meteor­

ologic concern.

Long-Term and Seasonal 
Stage Fluctuations

The period of record from 1860* when gauging of 

the lake stages began* to the present involved continuous 
measurements of the combined effects of both seasonal and 
long term variations in lake level. The primary factors 
which control the longer period fluctuations of the levels 
of each lake are meteorologic and climatologic in their 

origin. Periods of below average precipitation coupled 

with hot dry summers produce high evaporation rates. These 
periods are followed by  corresponding low water stages on 

the lakes. Higher than average precipitation combined with 
cool cloudy summers correspondingly produce periods of high 
water stage. Over periods of years in which several dry 
years occur in succession* the net effect on the levels 

in the lakes can be cumulative. The plot of the Lake Mich- 
igan-Huron stage for the period of record (1866-1973) in 
Figure 14 illustrates the nature and character of long-term 

fluctuations. As can be seen on the plot of the mean*
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annual lake levels in this figure over the period of record 

the most recent high water periods occurred in 1952-53 and 

in 1969-present/ but the record is marked by other high 

and low stages which have occurred in an aperiodic fre­

quency. Peak highs have occurred roughly every 15-25 

years.
On an annual basis seasonal fluctuations in the 

levels of the lakes follow the general pattern of high 

stages in the summer resulting from spring rains and snow- 
melt and low stages in the fall resulting from the gener­
ally drier conditions and increased evaporation through 
the summer months. From year to year the amplitude of 
the fluctuation is quite variable depending upon short­

term meteorologic factors but/ in general/ the seasonal
17pattern remains consistent.

Short-Term Variations 
in Lake Levels

While both long-term and seasonal fluctuations in 

lake levels are the underlying cause of high water erosion/

17Water Levels on the Great Lakes/ Report on Lake 
Regulation/ Appendix A/ Hydraulics and Hydrology/ Detroit 
District/ 1965.
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the meteorologic processes associated with short-term

fluctuations lead to greatest changes in the beach environ-
18ment. According to the studies completed by Seibel and

19Pox and Davis, as much as 90 percent of all changes rn 

the profile of the foreshore# beach and offshore bottom 
occurs during storm conditions. A fair estimate would be 

that 90 percent of the total changes in the upland# beach 

and offshore profiles occur during one percent of the 

time.
Short-term variations in the levels of the lakes 

are independent of both long-term or seasonal variations 

and the volume of water in the lakes and can be related 
directly to local or regional meteorological phenomena. 

During the periods of short-term variation surface water 

is moved in response to barometric pressures and wind. 

Wind-driven waves tend to raise levels along windward 

shores especially in narrow bays where the effects are

18 "Shore Erosion at Selected Sites on Lake Michi­
gan and Lake Huron" (unpublished Ph.D. dissertation# 
University of Michigan# 1972).

19Computer Simulation Model of Coastal Processes 
in Eastern Lake Michigan# Tech. Report No. 5 # Williams- 
town# Mass.# Williams College.
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focused and magnified. Along leeward shores a corre­
sponding lowering of levels occurs. This mass transfer of

surface water is equalized during prolonged storms by sub-
20surface return.

Short period oscillations which are produced by 

meteorological forces such as wind or barometric pressure 

and whose periods are longer than those of surface waves 

are frequently referred to as a "seiche." A seiche con­
dition may result in the temporary raising and lowering of

21lake levels with an amplitude of up to 8.4 feet. Seiche 

conditions have been termed wind tides by some researchers.
During a seiche condition wave run-up can often 

reach extremely high upland areas causing erosion and dam­

age to property that shore owners initially considered safe 
from such attack. It is during periods of extreme high 
lake stages and under seiche or wind tide conditions that 

waves have their greatest effect on upland property. This 

present period of high lake levels has focused public

20Note 1 supra p. 44.
21The maximum temporary rises have been measured 

at 8.4 feet on Lake Erie and 2.5 feet on Lake Huron accord­
ing to Hough* p. 44* Note 1 supra.
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attention on two areas of the state where damages have 
been costly. Shore owners along Lake Erie have been faced 

with flooding when winds drive lake water inland along 

distance of flat-lying shores. Likewise# along the east­

ern shore of Lake Michigan# especially where high bluffs 

which are susceptible to undercutting and erosion are 

found as in the vicinity of St. Joseph# wind driven waves 

reach unprotected bluffs in spite of protective works.
Two recent studies on Lake Michigan have pointed 

at the short-term wind-generated set-up# (i.e.# tilting of 

water in the lake basin) in the lake system as the most

significant factor causing short-term changes in beach
22environment. Fox and Davis examined the influence of

atmospheric pressure changes (i.e.# frontal systems) on
23the rate of change of the beach profile while Seibel used 

the frequency of low pressure cells. Seibel's work encom­
passed a 3 2-year span through the use of aerial photographs 

dating back to 1938 on which were measured the bluff-line 
migration rate. Bluff recession rates were correlated with

22 Note 19 s upra.
23Note 18 supra.
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low pressure conditions. The Fox and Davis study was for 

a shorter period of time {six years) and utilized on-site 

measurements of littoral conditions on a continuous basis 

during periods of both relative quiescence and storm ac­

tivity. Seibel's work concluded that over the longer 

time spans erosion rates remain statistically uniform for

long periods of time unless influenced by man-made struc-
24tures. Larson's study in Illinois supports the work of 

Seibel. The studies of Fox and Davis reported rapid ad­

justments in the beach and offshore zones during periods 

of hxgh wave energy.

Artificial Factors Affecting Stage

Man-made regulatory works, dredging for navigation, 

and water diversions both in to and out of the Great Lakes 

have modified the natural hydrology of the watershed sig­
nificantly. The overall net changes in levels, however, 
are minimal. Gated regulatory works at Sault Ste. Marie

Note 14 supra.
25Note 19 supra.
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control the level of Lake Superior by regulating outflow

which in turn influences levels in the lower lakes. A

diversion into Lake Superior of 5/000 cfs (cubic feet per
second) from the Albany River basin through Long Lake and

the Ogoki River has since 1938 increased the water supply
26flowing into the lower lakes at the Soo w o r k s . During 

the extreme high water period over the years 1951/ 1952/ 

1953 and again during the present peaks/ an agreement with 
Canada secured a reduction in this diversion in an effort 

to ease the erosion problem. The net effect of the Long 

Lake-Ogoki diversion on the lower lakes is to raise the 
level +0.37 feet (4.5 inches) on Lake Michigan-Huron and 
+0.23 feet (2.75 inches) on Lake Erie/ Table 1.

Water# however/ has been diverted out of the Lake 

Michigan Basin into the Mississippi drainage system through 
Chicago since 1848. The City of Chicago by Supreme Court 

decree has been restricted to the amount of 3/200 cfs on 

an average basis for both domestic use/ and direct diver­
sion to maintain levels in the shipping and sanitary

26Note 17 supra.



TABLE 1

SUMMARY 07 ARTIFICIAL DIVERSIONS AND THEIR 
EFFECT ON LEVELS ON THE GREAT LAKES3

Diversion Long
Lake-Ogoki

Chicago Welland
Canal

Net
Effects

Annual Rate 5,000cfs 3 ,100cfs 7 ,000cfs

Lake Michigan 
-Huron

+0.37 foot or 
+4Jj inches

-0.23 foot or 
—2—3/4 in.

-0.10 foot or 
-1% inches

+0.04 
+% inch

Lake Erie +0.23 foot or 
+2-3/4 inches

-0.14 foot or 
-l'-5/8 inches

-0.32 foot or 
-3-7/8 inches=

-0.23
2-3/4 inches

ULTIMATE EFFECTS OF EXISTING DIVERSION ON WATER LEVELS 
(+) DIVERSION RAISES LEVEL OR (-) DIVERSION LOWERS LEVEL

aL. D. Kirshner, "Effects of Diversions on the Great Lakes," Miscellaneous 
Paper 68-7, U.S. Lake Survey, November 1968, p. 296.
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27 .canals. The famous court case stemming from this diver­

sion while gaining much notoriety had little basis in fact 

because it can be shown that the diversion at Chicago has 
minimal effect on lake levels due to the compensating ef­

fect of the Long Lake-Ogoki diversion into Lake Superior# 

Table 1.
Channel dredging in the St. Clair and Detroit

Rivers has had the net effect of lowering the level 0.59
28foot in the Michigan-Huron system. However# preliminary 

Corps of Engineers plans to remedy this lowering by a 
system of sills placed in the channels are being developed 

at the present time.
The summary of all natural and artificial contri­

butions to the levels of the Great Lakes is presented in 

Table 1.

2787 U. S. 1774-76# July 1# 1967.
28 I. M. Korkigian# "Channel Changes in the St. 

Clair River since 1933#" Proceedings of the American Soc­
iety of Civil Engineers# Journal of the Waterways and 
Harbors Division# May 1963# pp. 3-8.



Engineering Aspects

The engineer has sought to provide harbors of ref­

uge and centers for commerce on the Great Lakes and the 

seacoasts. The needs of waterborne commerce are met when 

river and bay mouths are protected from heavy seas and 

channels leading to safe anchorages are maintained to an 

adequate depth. While originally conceived as being a 

boost to the economy of the immediate vicinity* harbor 
works have in most instances wrought extremely high main­

tenance and secondary costs. The dredging which is used 
to maintain channel depths is a constant task involving 
constant cost. Additional secondary costs are those attrib 

uted to damages caused by the interruptions of littoral 

drift and erosion losses. The balancing of benefits and 

costs using the proper weighing of secondary benefits 

would probably show very few if any of the harbor struc­

tures on the Great Lakes to be beneficial from a cost- 

benefit standpoint. The costs of beach protection must 

be included as part of any harbor project. Most recently 

developed harbor projects take this aspect into account.



Beach protection can he brought about in several

ways and may utilize both structural and nourishment tech- 
29niques. The structural methods that have been prescribed 

for many years by engineering texts are in two categories; 

those extending outward from shore and those constructed 

parallel with the shore.
Seaward or lakeward projections are commonly called 

groins or jetties# the latter being somewhat longer in 
length. Groins and jetties are usually constructed at a 

slight angle toward the prevailing incident waves. In the 
case of St. Joseph and other west Michigan locations they 

are usually oriented slightly to the north of west Photo 

Map 1. The primary function of the groin is to trap lit­

toral sediment thereby building beach on the updrift side.^° 

Rapid erosion on the downdrift side which is often referred 

to as flanking or break-back# will result if not adequately 
nourished on a continuing basis# Figure 13. For this rea­

son# groin fields (multiple groins) are often used to

29See generally# Shore Protection Guidelines# 
Department of the Army# Corps of Engineers# Washington#
D. C.# 1971.

30 Ibid.# p . 41.
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protect a longer section of beach. Groin fields afford

marginal protection at best in their own right so artifi-
31cial fill for nourishment is usually recommended. Fill­

ing will retard the formation pf a sediment shadow down- 

drift from the structures. If nourishment is not under­

taken or is not done on a regular basis* flanking proceeds 

rather quickly during high water conditions. The conse­

quent entrapment of a portion of the littoral drift mate­

rial therefore creates a temporary net loss to the littoral 

system.
The materials used for constructing groins or jet­

ties may include natural stone# concrete# wood or steel.
The permanency of any material type is a function of design 

and funds available for construction. While no "rule of
thumb" exists the lower cost structures seem to be the

^  2
least permanent. However# many instances can be pointed 

out where expensive steel piling was destroyed rapidly

31T,Ib id.
32 "Low Cost Shore Protection for the Great Lakes#" 

Engineering Research Institute Report# University of 
Michigan# reprinted October 1959 by the Water Resources 
Commission* Michigan Department of Natural Resources.
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during one winter storm and where old auto bodies afforded 

better than average protection.
Protection at the shoreline is usually called 

either a bulkhead or seawall- They may be sloped and 

armored with interlocking concrete or natural stone in 

which case they are called revetments. Revetments are 
normally constructed to be energy-absorbing and as such 

they often have rip-rap of concrete or natural stone 
placed at the toe of the structure to reduce wave energy. 

Bulkheads are a form of seawall that are nearly vertical 
to the water level. They may be of concrete# wood or 

steel that is either poured in place# jetted or driven 
into the bottom. Backfilling often is used to level the 
beach slope. Under quiet water conditions bulkheads per­

form their intended function to level the beach area. 
However# near-shore heavy water turbulence during storms

often undermines and destroys bulkhead structures standing
33alone without n p - r a p  protection.

Structural designs abound at St. Joseph# Photo 

Map 1. The federal harbor works are comprised of

33 Note 2 9 supra.
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concrete-capped wood piling# but almost every other form 

of structural design and construction material has been 

tried along this reach over the years. Wood pilings were 

used extensively during the 1950's and earlier but steel 

sheet piling has been more common during the present high 
water episode. Steel sheeting can be driven in place 

whereas wood pilings are usually jetted into position. 

Steel can be fabricated more rapidly# thus giving it a 
cost advantage over wood.

Concrete rubble revetments placed at the natural 
bluff angle have been constructed as well as many other 
"non—engineered" designs. Photo Map 1 shows examples of 
the lakeward and shore-based protective structures found 

in the study area at St. Joseph.
The success or failure of the protective measure 

at St. Joseph can be measured by the cost and frequency of 

repair and through a study of the rate of bluff recession. 
With the possible exception of the rubble revetments which 

were somewhat haphazardly constructed at best# none of the 

other small-sized private structures have protected the 

bluffs to the degree intended by their designers.
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In general# the most successful protective works 

at St. Joseph have been the most expensive. The C&O Rail­
road Company has spent over one million dollars in on—

34going repair# reconstruction and general maintenance.
The shore adjacent to the railroad tracks has remained 

stationary since 1938. Likewise the Michigan Highway D e ­

partment has rebuilt and modified their works for a sum
in excess of $4 million in order to maintain a relatively

35 .stable shore position. The Michigan Highway Department
and railroad company# however# both have had to add con­
siderable amounts of fill material in order to maintain

these positions.
36Bruun considers artificial nourishment the 

"atomic w eapon1' against shore erosion. This writer would 

agree that nourishment is the answer where it can be pro­
vided economically and in sufficient quantities. Most

34 Personal communication with Mr. Leland Hill#
City Manager# St. Joseph# Michigan.

3 5Personal communication with Mr. Thomas Coleman# 
Soils Engineer# Michigan Department of State Highways.

3 6 "Coastal Protection# n Florida Eng. Ind. Expt. 
Sta.# 1963.
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schemes for providing beach nourishment rely on either 

offshore dredging or land-based sites for this material. 

Offshore deposits of a gradation large enough to remain 

in the beach zone may be hard to find and if found they 

may prove hard to recover for various physical and envi­
ronmental reasons. Land sites provide the best source in 

the long run but the decision must be weighed whether 

"robbing Peter to pay Paul" is the best long-term solution.
The most efficient method to accomplish sand nour­

ishment is to insure that structures such as harbor jetties

which form barriers to littoral drift are equipped with
37sand bypassing (sand transfer) devices. Sand bypassing

is a simple enough mechanical operation to accomplish while 

at the same time it provides the near normal amount of 

sediment to the downdrift beaches.
Hydraulic suction dredges which are permanently 

affixed to the jetty structures are the usual design. By­
passing facilities have been in operation for a number of 

years at Palm Beach and Daytona Beach* Florida# Virginia

37 Note 29 supra.



Beach/ Virginia and several locations in California. To

the date of this writing no sand transfer facilities are 

in operation with the exception of the sand transfer- 

nourishment work being undertaken as an interim measure at 
the Cook Nuclear Plant's temporary harbor. Sand excavated 

from the site of the nuclear plant (on shore) is being 
hauled to the downdrift (south) side of a temporary safe 
harbor in order to nourish this segment of beach. The 

sand is piled near the south edge of the temporary harbor

and bulldozed into the surf.

The harbor jetties at St. Joseph provide an ex­

tremely good example of an area where sand transfer must 

be put into operation. No amount of money put exclusively 

into protective structures such as groins or revetments 

will even begin to remedy the erosion problem. In this

situation the property owners will be analogous to the ill-

equipped retreating army. The army may stop/ reform and 
fight temporary holding actions during the course of an 

overall retreat/ but so are the private property owners 
fighting a temporary holding action against the wave's
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energy. Without the natural protection of shoaling off­

shore bars the property owner is doomed to defeat as is 

the ill-equipped army.

The examples of the State Highway Department proj­

ect and the C&O Railroad's efforts point to the conclusion 

reached by most observers/ even with the expenditure of 

over $5.5 million for a portion of beach less than two 
miles long without the protection of offshore bars and 
natural bottom slope no long-term protection can be gained 
only from structural works. Money spent on protective 

works alone cannot hope to solve the erosion problems at 
St. Joseph# or any other location in the world for that 

matter# without provisions for maintaining an effective 

natural sediment flow across major impediments to littoral 

drift such as harbor piers.



CHAPTER V 

APPLICATION OP THE PROCESS-RESPONSE 

MODEL TO PROVIDE FACTUAL 
LEGAL EVIDENCE

Introduction

The process—response model of shore conditions at 
St. Joseph# Michigan is the scientists 1 conceptualization 

of the interacting systems in evidence under the given set 

of boundary conditions. The boundary conditions include 

such factors as the overall areal extent of the area# the 

physical parameters such as material types# offshore slopes# 
bar configuration and the amount of littoral sediment* sedi­

ment in transit# and the engineering factors such as length# 
size* configuration and spatial relationship of structures. 

These factors when combined form the unique system expressed 

by the process-response model.
Applications of this model for planning* design and 

engineering of erosion control measures will rely on more

115
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detailed analysis of each of these factors. For example# 

more information on the relationship of material type and 

bar size would be needed to plan and design a nourishment 

program for this area. The amount of quantification of 

these various individual and combined parameters is only 
constrained by the professional abilities of the research 

team and more fundamentally by the available research 

budget.
From the point of view of the physical scientists 

the process-response model is only the point of beginning 
for understanding the problems at St. Joseph. Many non­

physical scientists will not understand the importance of 

this model in the planning# design and implementation of 
protective measures for the shore. The riparian owner is 

facing a dilemma because many of the people not under­

standing the overall significance of the problem are in 

the decision making position. And most decisions concern­

ing shore protection methods are being made by these indi­
viduals .

The legal system has evolved# especially of late# 

to bring some of these policy makers to account when it 

becomes evident that their decisions are incompatible with
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environmental systems. Likewise# the legal system is used 

to settle claims for damages arising out of changes in the 
near-shore conditions. The legal system can he used to 

settle disputes or bring about changes in policy but not 

without facts to support specific claims. The process- 

response model provides the framework for organizing the 

legal claim as well as for delimiting the types of scien­
tific data needed to support the various claims. This 

chapter discusses the applications of the process-response 

model for obtaining the essential scientific information 

while the following chapter integrates this information 
into the legal context of three hypothetical cases arising 

out of actual situations found at St. Joseph.

To recapitulate and focus again on what has been 

discussed in a previous section# this process-response 

model describes two primary factors (alterations of natural 

processes) that are causing accelerated shore erosion in 

the study area. First# there is the physical barrier of 

the federal harbor piers that are blocking the natural flow 

of littoral sediment and# second# there are the individual 

structures at the shore. Both severely alter the natural 
shore process# with the response being destruction or
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significant disruption of the natural offshore bar system. 

The disruption of the bars in turn has altered the process 

of wave energy dissipation# the further response being 

greater erosion at the beach and a landward migration of 

the bluff line. The most easily measured parameter for 

estimating the degree of disruption in the natural system 

is the rate of bluff line migration. A rate is based on 

quantification of a time related parameter. Aerial 

photographs allow the position of the bluff line to be 

plotted for a given point in time. Successive photos for 

different years yield the information on rates of bluff 
line migration.

Along the shore itself structural works impede the 

natural action of the waves# thereby constituting a change 
in process. The refraction of waves on the downdrift side 

of these structures causes break—back or flanking. Plank­

ing is thus the response to structural change in the natur­

al system. Specific small magnitude process-response con­

ditions which lead to flanking are also time related and 

easily measured by time-based photogrammetrie measurements 

of the bluff line recession.
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The rates of bluff-line recession throughout the 

study area when compared with similar rates for essentially 

unaltered shores is the basis in fact for legal claims for 

damages against the Corps of Engineers. Specifically the 

difference in rates of bluff-line migration between respec­

tive riparian property* while considering the overall re­
gional rate* is the basis for legal claims between private 

owners. The following information was gathered to provide 
the scientific information estimating overall change of 

the study area and small area changes on two unprotected 

segments of the shore which have undergone accelerated 

break-back during the period 1969-1973.

Areas for Erosion Rate 
Measurement Comparison

The broad scope of the study at St. Joseph has 

forced a limit on the writer's involvement in field m ea­

surements in areas outside the study area. For this 

reason* data concerning erosion rates in other areas which 

could help in background comparisons were obtained by re­
working information from other sources. Data from four such
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sources are used as a basis of comparison in tbis study.

Three significant research- papers provide the background
1rate information. The studies by Larson on the Illinois 

shore north of Chicago for the periods 1860-19 55 and 1946- 

1955 are especially useful here. With respect to the areas

in Michigan that serve as a background the studies by Sei-
2 3bel * and Seibel and Brater proved most useful. The shore

along the base of the Sleeping Bear Dunes is also refer­

enced in the evaluation of background erosion rates. This 

information was supplied by the Water Services Section of 

the Water Resources Commission# Michigan Department of 
Natural Resources. The sites referenced in this large 

area comparison are depicted on the m a p  in Figure 15.
Preliminary examination of the process-response 

model in a detailed manner predicted changes would occur

^The Cultural Variable in Shore Erosion Along The 
Illinois Shore of Lake Michigan* Chicago: Lake Michigan
Federation Report# December 1972.

2 "Shore Erosion at Selected Sites on Lake Michigan 
and Lake Huron" (unpublished Ph.D. dissertation# University 
of Michigan# 1972) .

3An Engineering Study of Great Lakes Shore Erosion 
in the Lower Peninsula of M i chigan# Report of the Water 
Resources Commission# Michigan Department of Natural Re­
sources# 1973.
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on short segments of shore in response to particular struc­
tural works at the shoreline. Two specific unprotected 
segments of shore within the study area provide good exam­

ples of the process-response interaction. One segment 
approximately 1*000 feet along designated the Bluffs seg­

ment# is 500 feet south of the Michigan State Highway D e ­

partment's protective works. A number of private struc­

tures are located in this 500-foot interval# south of the 

highway works. The Bluffs Apartment complex is located 

in this segment# Figure 16. The other unprotected seg­

ment is designated as the Asselin segment and is approxi­

mately 1#000 feet south of the Bluffs Apartments and also 

south of a line of extensive private protective works.

The Asselin segment is 1*250 feet in length- It is named 

after the northernmost property owner in the segment.

Erosion Rate Measurements

The rate of erosion of headlands can be measured 
over time through the use of aerial photographs. Aerial 

photographs represent time-based two dimensional physical



ASSELIN SEGMENT

Fig. 16.— Vertical aerial photographic view of two shore segments that have 
been erosing at an accelerated rate during the period 1969-1973. (Aerial photos 
courtesy of the Michigan Department of State Highways.)
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models of the shore conditions at the time of the photog­

raphy. Accurate photogrammetrie measurements made from 
photomaps prepared from this record provide scientific 

information to substantiate and reinforce the interpre­

tations of the process-response model for the Great Lakes. 

Thus they also provide some of the legal facts necessary 

for litigation pursued by riparian owners.

Photogrammetrie measurements are those made from 

either scaled photo-mosaic maps or stereo models of the 
ground terrain. The erosion rate data gathered utilized 

scaled photo-mosaic maps of the St. Joseph study area.

The photographs used were the standard 9" x 9" 
format in color at a scale of 1:3000. The photos were 

made available through the Photogrammetrie Section of the 
Michigan Department of State Highways. The State Highway 
Department used the photos to aid in the design of struc­
tures for protection of the Red Arrow Highway (B.L. I 94). 
The Department contracted with the Abrams Aerial Survey 

Corporation of Lansing#■ Michigan to provide vertical# 

1:3000 scale color coverage of the coast south of the h ar­

bor piers to a point three miles south of the proposed 

highway protection on a yearly basis for the period
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1969-1974. This vertical photography was augmented by iow- 

angle color oblique photography of the same area. The 

vertical photography permitted the time-based controlled 
photo mosaic maps to be made for accurate measurements 

of the bluff-line recession. With the exception of the 
1969 flight in June all of the photography was in April 

or May before foliage obscured the ground. The Highway 
Department photography was augmented by 1938 photography 

by the United States Department of Agriculture.

Mosaics are produced from two or more individual 

photographs laid down and fitted together. If the fitting 

is by eye the mosaic is uncontrolled. The measurement 

accuracy on uncontrolled mosaics is low due to scale dis­

crepancies between individual photos. This type map is 

used in most investigations for qualitative information 

only. if the fitting of the photos is accompanied by the 

scaling off of accurate distances between control points 
on adjacent photos/ then the mosaic is controlled. Con­

trolled mosaics for this study were prepared by the writer 

through use of ground control information furnished by the 
Highway Department Photogrammetry Section.
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By reference to controlled mosaics of the study 

area for the years 1969 and 1973 a quantitative comparison 

of bluff-line recession rates was made for all points along 

the shore within the coverage area of this photography.
The control was available from accurate horizontal dis­

tances that had been laid out by Highway Department survey 

crews along the center line of the Red Arrow Highway. Yel­
low crosses marked the position of the control points along 

the center line. The flat terrain east from the bluff line 
and use of a large scale (1:3000) allowed ground-distance 

measurements to b^ made to an accuracy of within ± 2.5 
feet. This value was determined from statistical checks 
of the measurements on the basis of four repeated measure­

ments of the same distance.

Slight differences in flight altitude for the two 

mosaics used (1969 and 1973) necessitated that a common 

scale be used to which all data would be rectified. The 

scale of the 1969 photography was exactly 1:3000 while the 

1973 photos were taken at a slightly lower altitude thus 

giving a slightly larger scale of approximately 1:2950.

The 1973 base was used for all information.
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Measurements to bluff-line recession were made by 

plotting the position of the 1969 bluff position on an ace­

tate overlay on the 19 73 controlled mosaic. The 1969 posi­

tion of the bluff line was measured along line segments 

oriented between visible ground points# Figure 17. The 

visible ground points were used to plot east—west line 

segments on both the 1969 and 1973 mosaics. Repeated m e a ­

surements along the line segments using a measuring scale 

with divisions 0.01 inch under 10X magnification gave a 
measurement accuracy of + 2.5 feet. All measurements were 

repeated four times and the distances along line segments 
provided the average values.

Even though the mosaics were controlled there is a 

slight scale change from the principle point of any photo­

graph# radially outward. This scale change error was mini­

mized by utilizing the center portion of each photograph 
for the measurements and by graphical triangulation on 

several points between photographs # Figure 17. Triangu­

la tion of a number of points between individual photographs 

indicated that for the mosaic as a whole scale error was 

slight# i.e.# on the order of ± 5 feet. This was the maxi­

mum error detected over the highway center line to bluff
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Fig. 17.— Method of control and photogrammetrie 
measurement on 1:3000 vertical aerial photographs at St. 
Joseph, Michigan.
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line distances ranging from 300 to 900 feet along the 

total length of the photo mosaic.
Total error attributed to measurement and scale 

changes is estimated to be ± 7.5 feet. No consideration 

was given to other factors such as terrain or lens dis­

tortion/ because the relief is low and the camera equip­

ment of high quality.
For comparison between short— and long-term rates 

of change of bluff-line positions aerial photographs from 

1938 were used. Rectification of these photos to a common 

scale was somewhat more difficult than with the 1:3000 

photography and also the scaling error was more difficult 

to rectify. To accomplish a somewhat higher degree of 

accuracy/ however/ control points and control distances 

were measured between identifiable natural or man-made 

features that were found on both the 1973 and 1938 photog­

raphy. The distances were taken from the 1973 photography. 

A "semi—scaled" strip mosaic was then constructed for the 

same area covered in the 1969 and 1973 mosaics.
The smaller scale 1938 photographs have greater 

distortion from altitude variations that occurred between 

individual photos in the strip/ and from lens aberrations
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and other factors contributing to greater error in hori­

zontal measurements. Error for horizontal distances from 

all causes was estimated to be ± 5 feet on the 1938 m o ­

saics. Triangufation of common points on adjacent photo­

graphs and horizontal measurements from the road center 

line were undertaken on the 1938 mosaic in a similar 

manner as was done for the 1969 and 1973 mosaics.

Erosion Rates 1969-1973— The Basis 
for Private Damage Claims

The possibility of private riparians seeking dam­
ages for erosion caused by neighboring protective works 
is very real/ especially considering the wide range in 
erosion rates in evidence along the St. Joseph shore. Law 
suits between adjacent owners provide a good application of 
the process-response model for small-magnitude changes in 

the near-shore environment.
The reconstruction of accurate bluff-line positions 

for the two dates, 1969 and 1973, allowed the rates of ero­

sion to be calculated for protected and unprotected segments
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of each. The results are presented pictorially on the 
map in Figure 16 and numerically in Tables 2* 3 and 4.

During the period 1969-1973 those areas protected 

by structural works suffered headland erosion at rates 
calculated to be 4.1 feet per year along the area north 
and updrift from the Bluffs segment of unprotected shore; 

and 5.0 feet per year north and updrift from the Asselin 

segment* Figure 16 and Table 2. The Bluffs segment during 

this same period eroded at a rate of 8.7 feet per year* 
over twice the rate of the adjacent area protected by 
structures. The Asselin segment was eroded at a rate of

14.4 feet per year during the 1969-1973 period* Figure 
16 and Table 2. The rate of erosion at the Asselin seg­
ment was nearly three times the rate of the protected area 

immediately to the north.
The process-response model predicts accelerated 

erosion adjacent to projections into the lake which lead 
to changes in wave and current action. The small magnitude 

effect of lakeward structures is to redirect the angle of 
wave approach of incoming wave fronts as shown in Figure 
13. Quantification of the degree of response is dramatic.
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TABLE 2
EROSION RATES MEASURED AT ST. JOSEPH

St. Joseph, Michigan protected segment 
updrift from the Bluffs segment 
erosion rate measurements 1969-1973.

4.1 feet/year

St. Joseph, Michigan protected segment 
updrift from the Asselin segment 
erosion rate measurements 1969-1973.

5.0 feet/year

TABLE 3
EROSION RATES MEASURED AT ST. JOSEPH

St. Joseph, Michigan erosion rate for the 
unprotected Bluffs segment 1969-19 73.

8.7 feet/year
St. Joseph, Michigan erosion rate for the 

unprotected Asselin segment 1969—1973.
14.4 feet/year
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TABLE 4 

BACKGROUND EROSION RATES

Erosion rate at Wilmette# Illinois for 
the period 1946-1955# after Larson 1972.

3.5 feet/year

Erosion rate at Lexington# Michigan for 
the period 1949-195.5# after Brater and 
Seihel 1973.

4.1 feet/year

Erosion rate at Glenn# Michigan for the 
period 1950-1955# after Brater and 
Seihel 1973.

6.4 feet/year

Erosion rate at Port Sheldon# Michigan 
for the period 1950-1955# after Brater 
and Seibel 1973.

7.0 feet/year
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The use of these measurements of erosion rates as 

evidence in a legal claim between respective riparian neigh­

bors# however# must take into account the background rate 

of erosion.
A reasonable counter claim by a defendant in an 

erosion suit would be that the erosion rates sustained by 
unprotected owners were the normal rate to be expected.
The protected owners received less erosion loss by virtue 

of the protection afforded b y  their works. In order to 

lend evidence to counter this statement# the erosion rates 

on the Great Lakes as a whole must be considered. This 

determination would be called the background rate. If the 

background rate along similar shores approaches the value 

determined for unprotected segments# then the validity of 

a legal claim could be in doubt.

In order to determine a feasible background rate 
as a "rule-of-thumb" for erosion# similar areas relatively 

free of major structural works were examined. These areas 

are similar in physical characteristics. This is important 
because areas having boulders or cobbles armoring the bot­

tom and beach or which have been cut into bedrock would 
seriously affect erosion rates. Therefore# the areas
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chosen for a background rate to compare with the St- Joseph 

area have similar bluff conditions and beach composition 

(i.e.# sand and gravel) . The only significant different 

parameter was the geographical orientation and expose of 

the coast which in a refined analysis probably could be 

shown to have a measurable effect.
Three areas north of St. Joseph on Lake Michigan# 

one area on Lake Michigan shore in Illinois between Wil­

mette and Waukegan# and one area on Lake Huron all have 
comparable physical characteristics. More important each 

has been the subject of studies conducted by other re­

searchers. Like most sites on the Great Lakes these are 

not entirely free from man's works but they have had sig­

nificantly less structural interference than the shore at 

St. Joseph. In fact none of these other locales have 

nearly continuous structures as does St. Joseph and none 

are located so near the sediment shadowing influence of

long piers. Particularly the research work of both Lar-
4 5son and Brater and Seibel provides an excellent basis

4Note 1 supra.

5Note 3 supra.
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for background erosion rates along the less intensively 

developed shores of Lake Michigan-Huron.
The Brater and Seibel erosion studies involved 

four areas which have been used here as background: Glenn#

Port Sheldon# Portage Lake and Lexington# Michigan# Figure

15. Larson's work at Wilmette# Illinois was equally appli­

cable here. The time interval used by both researchers 

included the 1950-1955 period which encompasses the pre­
vious high water event on the Great Lakes. Their work also 

included longer time periods including the 1872-1946 period 
in Illinois and the 1938-1970 period for the Michigan loca­

tions. Information based on this longer period will be 

discussed later.

Some of the results of Larson and Brater and Seibel 

studies have been combined in Table 4. The erosion rate

values range from 3.5 feet per year for the period 1946-

19 55 for the Illinois area# to 4.1 to 7.0 feet per year 

for the other Michigan locations. This range in values is 

probably due in part to the unequal time increments as well 

as their unmeasurable physical factors. Most of the intense 
erosion during the previous lake high occurred in the win­

ters of 1951-1952 and 1952-1953; however# both Larson and
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Seibel included a longer time span than this. It is con­

ceivable that if the dates of the air photography had been 

more inclusive, as was in the case of the St. Joseph situ­

ation (1969-1973) , the values would have been higher and 

perhaps with less of a range. In other words, several 

years in which little or no erosion took place were aver­

aged in with the higher erosion years to give a lower mean. 

Brater and Seibel's sites at Glenn and Port Sheldon most 
closely bracket the high erosion period and these have 

higher values which lends some support to this assumption.
From the above, the background erosion rate for a 

nearly similar period of erosion intensity on a shore h a v ­

ing less structural interference is estimated to be in the 
range of 5.0 to 7.0 feet per year which is somewhat less 

than the St. Joseph case study. The St. Joseph Bluff shore 

segment has a rate calculated at 8.7 feet per year, only 

slightly higher than the background. This rate was slowed 

considerably by the $2 50,000 worth of protective works 

that have been built over the period 1969-1973. These in­

stallations, however, were not started until after the 

1969-1970 winter storms had begun to produce rapid flank­
ing on the north edge of this shore segment.
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The St. Joseph Asselin segment sustained a rate of 

14.4 feet per year# at least twice the regional background 

rate. With the exception of the two parcels at the north 

end# no protective works were built along this segment.

The Asselin's seawall bulkhead and fill provided some re­

lief from the flanking caused by the structures immediately 
to the north but their actions were at the expense of their 

neighbors to the south who were forced to remove several 

homes. The erosion rate at the point immediately south of 
the Asselin's bulkhead was extremely high# i.e.# nearly 40 

feet per year for the period 1971-1973.

These data# therefore# lend support to the claims 
of riparian owners based on accelerated erosion and property 

damage. It is also clear that erosion has proceeded at a 

rate up to several times that which would be expected with­

out the influence of structural works.

Erosion Rates 1938-1970— The Basis for
Claims Against the Federal Government

The examination of the average erosion rate for the 

period from 1938 to 1970 at St. Joseph# Michigan points to



the degree of severity of this problem. There has been 

much discussion in this and other research studies about 

the mechanisms causing widespread erosion on the shores of 

the Great Lakes. The federal harbor works on these lakes 

have been given the blame for a large share of these dam­

ages. Of course* any court action to bring about a change 

in the policies of the Corps of Engineers with respect to 

erosion protection (or reduction in erosion rates) must be 

based on factual information. An analysis of erosion rates 

among several similar areas on the Great Lakes points to the 

St. Joseph area as being the most severely affected and 
establishes some scientific basis even for damage claims 
against the Corps of Engineers. The severity of the dam­

ages at St. Joseph which has been documented also provides 
a viable basis for claims for environmental damages.

The five areas in the region selected to provide a 

background erosion rate for the private claims discussed 

above also provide a suitable background to which the long­

term erosion rate at St. Joseph can be compared. Addition­

ally, data on the shore-line changes in the Sleeping Bear 

Dunes State Park can be used with some reservation.
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The rate of bluff erosion# as stated previously# 

is a function of the process—response model. The acceler­
ated erosion rate of the entire shore south of the federal 
piers is in turn a function of sediment starvation. The 

rate of erosion is# therefore# a direct quantifiable mea­
sure of the degree of severity of this starvation. In lieu 

of accurate bathymetric profiling of the offshore areas 

both north and south of St. Joseph harbor piers and much 
more detailed offshore studies that are beyond the scope 
here# the erosion rate is the single best indicator of 

damage.
The works of Larson and Brater and Seibel have been 

summarized in Table 4# while Table 5 is the summary of 
similar calculations with respect to the St. Joseph coast. 
The Brater and Seibel studies on Michigan's shores show 
the effects of basically one period of erosion (1952-53) 

and the beginning phase of the present period (1969-1970). 
The erosion rates# therefore# are the expression of one 

major period of high intensity erosion averaged with a 

number of years when essentially no erosion took place.
The data tend to reflect this averaging variance of the 

data for different time increments.
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TABUS 5 
BACKGROUND EROSION RATES

Erosion rate at Wilmette# Illinois for the 
period 1872-1955 after Larson 1972.

1.1 feet/year

Erosion rate at Lexington# Michigan for 
the period 1938-1971 after Brater and 
Seibel 1973.

2.3 feet/year

Erosion rate at Glenn# Michigan for the 
period 1950-1970 after Brater and Seibel 
1973 .

2.7 feet/year

Erosion rate at Portage Lake# Michigan 
for the period 1938-1970 after Brater 
and Seibel 1973.

3.7 feet/year
Erosion rate at Port Sheldon# Michigan 
for the period 1950-1970 after Brater 
and Seibel 1973.

3.7 feet/year
Erosion rate at Sleeping Bear Point# Michigan 
for the period 1938-1972 determined by the 
Water Resources Commission staff.

0.2 feet/year
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The data presented in Larson's paper have been 

reworked to include the time period 1872-1955. This time 

span records four high water periods including the all- 

time high level of 1886 and the lesser 1917# 1929 and 1953 

peaks. This 83-year record provides a limited but still 

valuable record of the erosion rates on the lakes with 

essentially minor structural modification of natural con­
ditions .

The data from the Sleeping Bear Dunes area are 
inclusive for the period 1938— 1970 and was obtained from 

the Water Resources Commission of the Michigan Department 

of Natural Resources.

The numerical data with respect to all of these 
sites are presented in Tables 5 and 6. The Illinois site

TABLE 6 
BACKGROUND EROSION RATES

Erosion rate for the St. Joseph# Michigan study 
area as averaged from several hundred individual 
measurements for the period 1938-1973.

5.0 feet/year
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exhibited an erosion rate of 1.1 feet per year over the 

83-year span* while for shorter time increments rates of 

2.3, 2.7, 3.7, and 3.7 feet per year respectively were 

measured at the Michigan and Huron shore sites. The Sleep­

ing Bear Dunes shore segment during the time period from 

1938-1970 exhibited erosion rate of 0.2 feet per year. Fig­

ure 18. While the Dunes Park segment is slightly different 
in shore morphology the comparison of this area untouched 

by man's works with those on the southern end of the lake 

is probably a significant indicator of the degree of natu­
ral process interference b y  man's activities. The Dunes 

locality measurement, representing a pristine shore, indi­

cates a rate of erosion approximately one twenty-fifth that 
experienced in the St. Joseph area, and from one-tenth to 

one-fifteenth that of the other sites measured by other 
workers.

The use of erosion rate information in itself is 

only a broad indication of the extent of damage at St. 

Joseph resulting from continued interruption of littoral 

drift by the federal piers. If all the data on erosion 

rates compiled by all researchers working on similar
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E R O S IO N

Fig. 1 8  High oblique aerial view of Sleeping Bear
Dunes showing the location where erosion rate measurements 
were made by the Michigan Water Resources Commission staff. 
(Photo by T. A. Herbert, April 1969.)
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studies were placed in rank order the area of St. Joseph 

would occupy the first position.
Additional work is needed# however# to strengthen 

this statement. Additional basic data must be gathered on 

the stage-bar relationships# for example# before any defin­

itive statement can be made. But for the purposes of the 
following chapters# which deal largely with the legal 

structure# this preliminary research on quantifying ero­
sion rates is adequate for setting the stage for the hypo­

thetical cases presented in Chapter VII.



CHAPTER VI 

THE LEGAL FRAMEWORK GOVERNING THE USE 

OF RIPARIAN LAND ON THE GREAT LAKES

Introduction

The previous chapters have outlined the physical 

aspects of the erosion problem on the Great Lakes and 
especially the shore area at St. Joseph# Michigan. Solu­
tions to the cases of man— induced erosion for the most 
part will lie in application of legal principles governing 
the use of riparian land. The need for a rightful and 
equitable apportionment of water and land along the sea 
and Great Lakes shore has led reasonable people to develop 

a legal framework governing the use of riparian land "so 

that progress may be made b y  one group without resultant 

loss to another.

1N. V. Olds# "The Law of the Lakes#" Michigan 
State Bar Journal# XLIV# No. 2 (1966).
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The legal framework governing the use of riparian 

land on the Great Lakes which spells out the rights# duties 

and obligations of the riparian owner is divided into four 

categories for purposes of discussion: (1) federal regula­

tions# (2) state regulations# (3) local regulations# and 

(4) common law doctrines. This chapter is concerned with 

each of these categories of control over shore land u s e .

Federal Restrictions on 
Riparian Ownership

Two important restrictions on riparian use are out­
growths of federal control of the commerical waterways of

2the United States. As a doctrine# navigation servitude 

controls the recourse of private riparians against the fed­
eral government. As a regulatory control the Rivers and

"Navigation servitude" is the shorthand expres­
sion for the rule that in the exercise of the navigation 
power certain private property may be taken without com­
pensation. The rule is also spoken of as the "superior 
navigation easement#" see# e.g.# United States v. Grand 
River Dam A u t h o r i t y # 363 U.S. 229, 231 (1960) or the
"dominant servitude#" see# e.g.# FPC v. Niagara Mohawk 
Power C o r p ., 347 U.S. 239# 249 (19 54).
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Harbors Act of 18993 provides that the Corps of Engineers 

has the authority under a permit system to control any 
structures placed in the navigable waters of the United 

States.
The concept of navigation servitude has its origins

in the law of England where there were two important public

rights— navigation and fishing. Through an ancient right

the public had the right to free and unhindered passage
4on the country's navigable waterways. In the same respect 

no private person could acquire an interest in water to 
the detriment of the public right of fishing and navigation. 

Similar ideas concerning public rights were developed in 

colonial America and were also recognized after the crea­

tion of the United States. Then the sovereign became the 

federal government rather than the English sovereign* but

3 33 U.S.C. §§401—66K (1970) (originally enacted as 
Rivers and Harbors Act of 1899* ch. 42 5* §9* 30 Stat.1151) .

4 In English law* "navigable" waterways are those in 
which the tide ebbs and flows. As a small island nation 
this rule is valid since most waterways are near enough to 
the ocean to have tidal influence for most of their length.

The United States adopted a different definition of 
"navigable" because of the differing geography with the rule 
of "navigable in fact— navigable in law" as stated in The 
Daniel Bali v. U.S.* 77 U.S. 557 (1970) .
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regardless the public's right to free passage on navigable

waters was guaranteed.

The doctrine of navigation servitude is based on

the commerce clause of the United States Constitution/

Article I# Section 8. Once adjudged "navigable in fact"

the federal government's control and jurisdiction over the
navigable waters of the nation becomes paramount.

In aid of navigation# Congress may:

. . . order obstructions to be placed in the navi­
gable waters of the United States# either to as­
sist navigation or to change its direction.*** It 
may build lighthouses in the bed of the stream.
It may construct jetties. It may require all 
navigators to pass along a prescribed channel# 
and may close any other channel to their passage.

Through the paramount interest of the public in 

navigable waters for the purpose of commerce the federal 

government has long held an easement in such waters extend­

ing to the ordinary high water mark (OHWM) . In exercising

this easement the federal government is immune from liabil- 
5ity. The following succinct statement of this is found

This "taking" of private property for public pur­
poses normally as prescribed b y  the Fifth Amendment re­
quires the payment or just compensation by Congress. 
According to Bartke (3 N.R.J. at p. 20) :

. . . where Congress exercises the navigation
power# the basis inhibitory principle against
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g
in United States v. Chicago* M . * St. P. and P. R. C o .

The exercise of the power within these limits 
is not an invasion of any private property right 
in such lands for which the United States must 
make compensation. The damage sustained results 
not from a taking of a riparian owner's property 
in the stream bed* but from the lawful exercise 
of a power to which that property has always been 
subject.

The riparian land adjacent to navigable waters* 
therefore* is always subject to this continuing easement 

for navigational purposes and any damages pursuant there­

to are not compensable because they were the consequence
7of legitimate acts of the sovereign.

taking of private property without compensation 
is said to break down.

6312 U.S. 592* 597 (1941).
7The test of legitimacy of the "taking" in indiv­

idual cases would require that the federal government waive 
the ancient right of sovereign immunity. Sovereign immun­
ity bars suits against the "sovereign" without his consent. 
Justice Holmes* speaking for a unanimous Supreme Court in 
a 1907 decision* Kawananakoa v. P o lyblank* 205 U.S. 349*
3 53 (1907) explained the rational behind the doctrine as
follows:

A sovereign is exempt from suit* not because of 
any formal conception or absolute theory* but 
on the logical and practical ground that there 
can be no legal right as against the authority 
that makes the law on which the right d e p e n d s .

The doctrine has long been subject to criticism b y  legal 
commentators.
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Since 1899 the date of the enactment of the ori-
0ginal Rivers and Harbors Act* the Corps of Engineers of

the United States Army has been the agency of the federal

government in charge of maintaining the rivers# harbors#
9and waterways of the United States. The Secretary of 

the Army is responsible for the overall administration 

of the Rivers and Harbors A c t  of 1899 as amended of which 

one of the most important aspects is the administration 
of Section 10 of that act. Under section 10 anyone de­
siring to build a structure in a navigable water of the 

United States# such as Lake Michigan# must have a federal 

permit.

An application for a permit is processed through 

a series of steps# in theory at least# so that all inter­

ested parties have an opportunity to respond. The appli­

cation for a permit must be accompanied by engineering 
drawings of the proposed structure which are reviewed by 

those interested in the project which usually includes all 

federal agencies that have anything to do related with

8Note 3 s u p r a .
9See generally# Permits for W ork in Navxgable 

Waters # Corps of Engineers# Department of the Army# 1968.
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water# state agencies# local officials and all known
10interested groups and individuals.

The decision as to whether or not the permit will 

he issued rests on an evaluation of all relevant factors# 
including the effects of the proposed works on navigation# 

fish and wildlife# pollution# aesthetics# ecology and 
general public interest. The Corps uses other federal and 
state agencies for evaluation of these other related fac­
tors. If no negative response is forthcoming from the 
general public or any other agency then the permit is 
issued. If objections to the permit are received# the 

permit applicant is given a chance to resolve them. If 
objections from the general public are received in sig­

nificant numbers to warrant a public hearing then one is 

scheduled. ̂

The public hearing process allows the interested 
parties to respond to various aspects of the project for 
which the permit is sought. The official record of the 

hearing is reviewed and taken into consideration. In

^ I b i d . # p. 2. 
11 lb i d . # p. 3 .
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actual p r a c t i c e ( if the application for a permit is one 

that is extremely controversial then the Corps District 

involved forwards it to the Secretary of the Army for an 

ultimate decision.

The responsibility for the issuance of permits in 

many cases seems to be taken as a matter of procedure. The 

breakdown of the permit system occurs when these applica­

tions are "rubber stamped" rather than reviewed from a
12long-term management point of view. The important con­

sideration here is that the Corps' responsibility under 
the law transcends the limits of navigation and, in the 
writer's opinion, often promotes poor resource management 
in the shore environment.

12The Corps of Engineers m ay be reluctant to ex­
pand its authority to take into account the environmental 
consequences of their actions. In Zabel v. T a b b , 296 F. 
Supp. 764 (1969) the court directed that a dredge and fill 
permit be issued where no interference with navigation 
could be shown. The Corps had withheld the permit on the 
grounds that fish and wildlife would be harmed (under the 
Fish and Wildlife Coordination Act of 1958, 48 Stat. 401, 
as amended, 16 U.S.C. § 661 et seq., (1964)).
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State Regulation of 
Riparian Ownership

Title to b ottom lands beneath the navigable waters

of the Great Lakes was conveyed to the respective states
13upon their admission to the Union. Similarly# along the

seacoast of the United States the title to the sea b e d  was

retained by those respective states.

It is the law of Michigan# as it is generally# that

the ordinary high water mark (OHWM) of navigable waters
14forms the boundary with riparian property. In Michigan#

private ownership extends to the OHWM defined by  the Sub­
merged Lands Act.^^ Prior to the enactment of the Great 

Lakes Submerged Lands Act in Michigan the extent of lake- 
ward ownership was a matter of question because the legal 
description of many of the original grants from the federal 

government extended to a meander line that may or m a y  not

13 For a more detailed discussion of the question 
of riparian title and the extent of public trust owner­
ship the reader is directed to Professor L. L. Leighty's 
article "The Source and Scope of Public and Private Rights 
in Navigable Waters— Part I."

14Submerged Lands Act# Act 247 of the Public Acts 
of 1955# Section 2.

1 5 Ibid.
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have been coincident with the shore at the time of the
16original government survey. Numerous court decisions

were needed prior to the enactment of the Submerged Lands
17Act to define the extent of private ownership.

The shore processes at work on the Great Lakes 

may alter the geographic position of the OHWM. Erosion 

may cause a landward migration of the OHWM# or conversely# 

accretion m a y  move this mark lakeward. Thus# a riparian 

owner's property under natural conditions m a y  be gradually 

enlarged b y  accretion or gradually diminished or destroyed 

by erosion. Permanent structures, as detailed previously# 
cause entrapment of sediment and accretion. The Michigan 

State Legislature moved to establish title to this accreted 
land in 1968 with Section 11 of the Submerged Lands Act of

The problems of ownership up until the enactment 
of the Submerged Lands Act is presented in the American 
Law Reports Annotated at 7 A L R  1256# (Land Between Meander 
and Shore Lines) .

17There have been several significant decisions on 
this question including: Kavanauqh v. R a b i o r # 222 Mich.
68# 192 N. W. 623; Kavanauqh v. B a i r d # 241 Mich. 240# 217 
N. W. 2; Staub v. T r i p p # 248 Mich. 45# 226 N. W. 667;
Newman v. B u m p # 245 Mich. 665# 224 N. W. 321; and Ainsworth 
v. Munoskonq Hunting and Fishing C l u b # 159 Mich. 61# 123 
N. W. 802 and others# see 71 A L R  1256 generally for a more 
complete review.
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18that year. Title is granted to land accreted to riparian
19property by the placement of lawful permanent structures.

No legislation has been forthcoming which treats shore

losses in an equitable manner.
The Submerged Lands Act as originally enacted in

1955 set forth provisions for permitting of structures

placed on the public trust bottom land of the state below 
20the OHWM. State permits are required for any structure

extending lakeward from the OHWM. Both State and Federal

permits, therefore, are required before any structure can
21be placed offshore. Protective works, such as have been 

described previously, that extend lakeward are under such 

permits.

The most recent move by the State of Michigan to 

regulate the use of riparian property came with the enact­
ment of the Shorelands Protection and Management Act, Act

18 1968 Submerged Lands Act, Section 11.
19 In the case of St. Joseph, the land accreted to 

the shore north of the piers could be granted to the ripar­
ians in that area upon application under the procedures set 
forth under Sec. 11 of the 1968 Submerged Lands Act.

20The OHWM on Lake Michigan-Huron has been estab­
lished at a datum of 579.8 feet above mean sea level.

21 See Chapter IV under Engineering Aspects.
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245# of the Public Acts of 1970. There are three impor—
22tant provisions of the Shorelands Protective Act.

First* the Act provides for the zoning of all 

high-risk erosion and environmental areas b y  local gov­

ernment. These high-risk areas are to be delineated by  

studies conducted b y  the Michigan Department of Natural 

Resources (DNR). In the absence of the necessary zoning 

at the local level* the Water Resources Commission of the 

DNR is empowered to promulgate rules for the protection of 

these areas.
Second# the Shorelands Act authorizes studies to 

be conducted which are aimed at delineating the high risk 

erosion areas and areas of environmental concern. The 
zoning regulations described above are to be enacted pur­

suant to these studies b y  the Department of Natural Re­

sources .

Third# the Shorelands Act requires the Water Re ­

sources Commission to develop a "comprehensive plan" for 

the overall management of Michigan's Great Lakes shore­

lands .

22 For a more detailed analysis of Act 245 the 
reader is directed to the report prepared b y  the Water Re ­
sources Commission staff titled A  Plan for Michigan Shore­
lands * October 197 2.
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The Shorelands Act as it now stands will provide 

the tools to direct future development. However# the 

areas of real concern are those with presently existing 

development and the language of the Act does not lend 
much hope for these already developed reaches. The excep­

tion to this statement may he in the "comprehensive plan" 

section but plans do little to correct on-going erosion# 

or to rectify previous erosion damage.

Local Regulation of Riparian Land

Local governments regulate land use within their 

jurisdiction through the application of their police powers# 

by what is called zoning. Zoning ordinances are controls 

over land use that delineate the various types of uses to 

which the land m ay be put. Regulation of shore areas under 

existing zoning authority has recently been strengthened b y  

the enactment of the Shorelands Protection and Management 

Act previously discussed.

Zoning as a legitimate power of government to con­
trol private land has its roots in the United States
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Constitution as interpreted in the often cited 1926 United

States Supreme Court case of the village of Euclid v.
23Ambler Realty C o m p a n y . The Court h e l d  that zoning ordin­

ances are constitutional in principle as a valid exercise 
of the police power of the state to regulate the activities 

of the people in the interest of the general health# safety# 

and welfare.
The zoning authority of local governments is vested 

by the state through what is commonly called enabling legis­
lation. The local government under this legislation has 

the power to promulgate local zoning o r d i n a n c e s .
Zoning of shore areas in Michigan was initiated in 

1952 with the enactment of Act 42# of the Michigan Public 
Acts of 1952# which amended the County Rural Zoning Act 
(Act 183, P.A. of 1943) making it possible for County 

Boards of Supervisors of those counties fronting on the 
Great Lakes to establish appropriate setback or building 

lines in areas outside of incorporated villages and cities.

The effectiveness of local zoning to insure proper 

setback from the shore has been minimal. This ineffective­

ness can be measured roughly by the number of homes built

23272 U.S. 365.
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24in areas subject to erosion damage. The Shoreland Pro­

tection and Management Act of 1970 was primarily the out­

growth of this inactivity at the local level and the rec­

ognition of the need for shoreland management. The zon­

ing provisions of the Act state that counties# townships#

cities or villages within three years after the effective 
25date of this Act may zone any shoreland and land to be

zoned which is within their municipal limits for the pro­

tection of designated "environmental and high-risk ero­

sion" areas. The shoreland as defined by the statute#

means the land in the State which borders or is adjacent
to a Great Lake or a connecting waterway situated within 
1#000 feet landward from the ordinary high water mark as
defined in Section 2 of Act 247# of the Public Acts of

2 61955# as amended.

24While no extensive study of actual dates on 
building permits was undertaken to substantiate this state 
ment an airplane flight along the shore will confirm the 
fact that many homes have been built since 1952. Set back 
lines either have not been established or if established 
have not allowed enough setback in most instances.

25The important date is April 1# 1974.
26See Sec. 7-11# Act 245 of 1970.
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An important new concept presented by the Shore-

lands Act is the provision for direct state action if

local governments fail to zone those "environmental and

high-risk erosion areas" designated by the Water Resources

Commission study of the shore areas > a function provided 
27in the Act. The Water Resources Commission is author­

ized to set regulations to prevent unwise use of such areas 

if local governments fail to enact the necessary restric­
tions .

The legality of such a move by the Water Resources
Commission probably will not fully be established until a

test case has been decided. The long-range possibilities

for controlling the development of the now undeveloped

shores are good. The developed shore reach# however# will

probably be only minimally affected since existing uses

are responsible for much of the erosion damage that has 
28occurred.

27Existing Regulatory Techniques for Managing 
Michigan's Shoreland# Water Resources Commission# Depart­
ment of Natural Resources# August 1972# p. 2 (draft copy).

28Sec. 12# (1) (a) of Act 245 calls for: An inven­
tory and identification of the use and development charac­
teristics of the shoreland: the general physical and man-
influenced shoreline features; the existing and proposed
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Common Law

Riparian rights have developed out of the common

law and of course directly apply to land adjacent to the

Great Lakes. A riparian proprietor or riparian is one who

owns land which includes the shore or bank of a lake or 
29stream. On the Great Lakes or the ocean these rights

30have been called "littoral rights." The principles of 

law* however# are essentially the same regardless of the 

water body involved.^

municipal and industrial water; intakes and sewage and 
industrial waste outfalls; and high risk and environmental 
areas.

The inventory which/ of course# is the first step 
in identifying those areas of special concern on the shore 
is the only language in the act that mentions "general 
physical and man-influenced shoreline features." The 
critical areas are already of common knowledge such as 
at St. Joseph. The important question of funding for 
shore repair will hopefully be answered in subsequent 
state and federal legislation.

2 9See generally# 93 C.J.S. 605-620# §§ Waters.

^^See generally# 93 C.J.S. 789-799# §§ Waters# IV 
Natural Lakes and Ponds.

31 Riparian law has been generally interpreted to 
include all bodies of water# streams# ponds# lakes and the 
ocean. Riparian rights are those associated with flowing 
water in a stream while those same rights on land abutting 
a lake or the ocean are known as littoral.
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In Michigan the rights of riparian owners have been
32defined by the Michigan Supreme Court to include:

1. The right to use the water for general purposes# 
such as bathing# domestic use# etc.

2. The right to wharf out to navigable waters.

3. The right of access to the navigable waters.

4. The right to accretion.

The right to wharf out to navigable waters is not absolute

and unrestricted because it is subject to the regulatory

assent of the state because of public trust ownership of
33the bottom land and the federal government because of

34the possible hindrance to navigation.
The applications of riparian law are many# but in 

the context of this study the specific tenets of the doc­

trine are related to the right of defense against the 
lake water. In general.- the riparian owner has the right

to build a bulkhead or other structural works to protect 

his property# but he is answerable and accountable in

32 Note 1 supra.
33 Note 14 supra.
34Note 3 supra.



damages if his protective works cause injury to other
35riparian owners.

3 5See 93 C.J.S. 623 § 19# Embankments# Levies and 
Other Works to Protect Property.



CHAPTER VII 

ANALYSIS OF FOUR LEGAL AVENUES OPEN 

TO PROTECT RIPARIAN RIGHTS

Introduction

Previous chapters have analyzed the physical# cul­

tural and historical aspects of the shore erosion problems 

at St. Joseph/ Michigan. The Michigan location is proto­

typical of many other highly developed shore areas on the 

Great Lakes and seacoasts of the United States. It has 

been shown that man's interaction with the natural shore 

processes has greatly accelerated the rate of erosion. A 
chronological, record of man's activities at St. Joseph re­
veals a greater and greater environmental influence from 

artificial structures along the shore. Damages to ripar­

ian property have increased with succeeding high water 
periods on the Great Lakes. Individual property owners# 

local and state government and the federal government# all

165



166

as riparian owners# have expended large sums of money in 
an attempt to protect shore property from the wave forces 
causing erosion. Most of these attempts have been futile 

because of the small scale at which the riparian owners 

can operate in relation to the tremendously large scale 

of the overall problem. Acting alone# riparian owners# 

neither private nor governmental# can muster the suffi­

cient energy resources needed to "fight nature" on an even 
basis. The loss of this battle with nature has caused 

many scientists# engineers and laymen alike to begin think­
ing in terms of harmonious association with nature.^-

These harmonious associations are easily planned 

in pristine areas by regulating the development of shore 

areas with the natural systems in mind before significant

This principle of natural harmony has been 
strengthened by a recent decision b y  the National Park 
Service to abandon attempts to "stabilize" and "protect" 
the barrier islands of the Cape Hatteras National Sea­
shore. The decision was hotly opposed by some local shore 
owners who face property damage with upcoming storms but# 
in terms of the overall national seashore management plan# 
nature will provide its own best defense of the shore. 
Robert Dolan# a research scientist for the Park Service 
states in his report on the barrier island problem: "The
best strategy for continued use of the land and water re­
sources of barrier islands is, in most cases man with na­
ture# not man against nature," "Park Service to Let Nature 
Reign," World Dredging & Marine Construction# Vol. 9# No. 
14, December 1973, p. 63.
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development takes place. In a sense# this connotes recog­

nition of the natural servitude which nature demands on all 

shoreline property used b y  man# in effect an easement which 

can be invoked in due course through the inexorable pro­
cesses of geomorphic evolution. Because of this very thing# 

in the populated coastal areas of the Great Lakes# and the 
world in general# man is faced with undoing# reevaluating 

and reconstructing many of his works along already devel­

oped shores. The task of bringing the structural works 

that have taken years to build back into harmony with 

natural shore systems will not be accomplished in a short 

time. Many riparian owners will continue to suffer ero­

sion damage which will be a continued source of irritation 

and frustration. Law suits may be the last resort for 
many riparians seeking to recover for damages and to stop 

further activities that are leading to continued degrada­

tion of the shore environment.
This chapter is an analysis of four possible legal 

avenues that can be used by riparian owners to protect their 

rights and to direct future shore management decisions. In 
a general fashion the factual information that was developed 

for the St. Joseph case study area will be used as the
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background for the discussion in each of the four alter­

native legal approaches.

This study was not undertaken to provide specific 

evidence for a series of law suits at St. Joseph hut rather 

it was aimed at providing a rational# physical-and-legal 

basis for treating the shore erosion and shore management 
problems that arise when dealing with an already-developed 

shore condition. This chapter will provide a review of 

four legal avenues that would be applicable to guide the 
formulation of a case if all other channels of recovery 

fail.

The format of this chapter will be developed 

around the analysis of four different types of claims based 

on the analysis of the St. Joseph area. Using a hypothet­
ical claim as the starting point# the legal basis for the 

claim and discussion of legal precedent will follow. The 

facts common to each claim as taken from the St. Joseph 

situation are summarized in a separate section immediately 

following this introduction. The last section will review 

the four alternatives in light of how they may best be ap­

plied to solving the shore erosion problem and ultimately
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bringing about long-term shore management which reduces 

erosion risk and losses to a minimum.

Facts Common to Each Legal Claim

The discussion of the four types of legal action 

will be preceded by a summary of the basic facts from the 
information presented previously on the St. Joseph situa­
tion. All of the following information is more or less 

applicable to the development of any of the four court 
claims whether based on damages to riparian land or to 

the shore environment. However# in each individual argu­

ment certain facts will be emphasized more than others.

2Historical Facts
Prior to the settlement of the St. Joseph area in 

the 1820's the shore was in a state of near natural equi­

librium. The St. Joseph River flowed over a shallow bar 

at its mouth and littoral sediment moved southward along

2See# generally# "Chronology of Significant 
Events" in Chapter III.
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the shore forming a spit of land that deflected the river 

to the south. Around 183 5 the river mouth was reconstructed 

by placing a short pier on the north side of the channel 

cutting the spit in order to aid deeper draft boats in 

navigating the river. From this date in the nineteenth 

century until today the number of engineering works has 

steadily increased until the shore southward from the 

twin federal piers is a nearly continuous line of struc­
tures for a distance of five miles. By 1905 the Corps 
of Engineers had added length to the harbor piers several 

times and their present configuration was attained.
During high water periods on the Great Lakes in 

the 1 8 80’s and again in the early years of this century, 

very little erosion took place along the shore. By the 
1920's or approximately 90 years after the first structure 

was placed at the river mouth, erosion caused damage to 

property south of the federal piers.
Since the 1 9 2 0 's millions of dollars have been 

spent by the City of St. Joseph, private firms, the State 

of Michigan and private riparian owners to protect the 

shore south of the federal piers from erosion. At the same
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time land on the north side was accreting to the shore 

through littoral entrapment.
Subsequent to the 1950's high water period on 

the Great Lakes a study b y  the Corps of Engineers reported 

that 100•000 cubic yards of littoral sediment was being 
trapped each year by the federal piers. In 1968 the Con­

gress of the United States authorized the Corps of Engi­

neers to spend up to one million dollars without Congres­

sional authorization to repair damages caused by navi­

gational structures.
By the beginning of the present high water period 

on the Great Lakes in the late 1960's the shore south of 

the mouth of the St. Joseph River was buttressed by all 

forms of structural works built to protect the shore.

The nearly five-year period since the firm storms of 1969 

when shore erosion actively commenced has recorded a tre­

mendous outlay of funds for repair and new construction 

of structural works. Most of the works have been totally 
ineffective in protecting the upland as intended and in­

stead the erosion problem has been pushed southward along 

the shore by the presence of these works.
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3Scientific Documentation
Through scientific inquiry certain facts concern­

ing the physical disruption of the near shore environment 
were determined. The harbor mouth piers which extend out­

ward 2,800 feet into the littoral zone along the shore pro­

vide an effective barrier to the southward moving littoral 

sediment. The effects of this sediment starvation on the 

shore area south of the piers are dramatic.

The offshore bar system has been severely affected. 

Lacking adequate sediment nourishment the bars which natur­
ally regulate the wave energy reaching shore have not main­
tained a stable stage—bar relationship. Increased wave 

energy has been transferred farther landward in the absence 
of the b a r s . The increased energy and wave turbulence has 

led to accelerated erosion of the shore and headland. This 

response is best understood and predicted by the proceas- 
response model of the littoral environment.

A detailed study of aerial photos taken in 1938 and 
again in 1969, 1970, 1971, 1972 and 1973 reveals that ero­

sion south of the river mouth has progressed at a rate

See, generally. Chapters IV and V.
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several times that of other similar segments on the shores 

of the Great L a k e s . On two short segments of unprotected 

shore at St. Joseph# erosion rates several times that of 

the overall rate for the St. Joseph area as a whole were 

measured. These rapid erosion rates on “undefended" 

segments within the nearly continuous line of engineering 

works was shown to be the result of small magnitude dis­

ruptions in the shore processes by specific structures 

along the shore.

Continued starvation of littoral sediment is pre­

dictable through an understanding of the process-response 

model. Erosion will continue on the south side of the 

piers until such time as the offshore bars are rebuilt to 
their natural condition. If allowed to continue unchecked# 

erosion of the headland will continue until the offshore 

bars are rebuilt with sediment derived from the eroded 

bluffs along the shore.

Regulatory Controls on 
Riparian Land

Most of the shore south of the federal piers at St. 
Joseph is in a developed state. The regulation of the

4See# generally# Chapter VI.
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placement of dwellings on undeveloped riparian land was not 
stringent enough in the past to have prevented erosion dam­

age from occurring. New land use controls are in effect 

which will surely prevent similar problems from arising 

in the future in other areas.

On this developed shore private riparian owners 
have sought through self help to protect their own prop­

erty by placing structural works at the shore line. Those 
works constructed on the state-owned* public-trust bottom 

lands and those works which are built outward into the 
navigable waters of the United States are regulated by per­
mit. In both instances prior approval for such structures 

must be secured from both the State of Michigan and the 
Army Corps of Engineers.

Authorization for Repair 
of Damages

The Army Corps of Engineers has long recognized the 

problems inherent with structural works such as piers# 
groins* jetties and seawalls.'* The Corps maintains an

5See* generally* Shore Protectxon Guidelines* 
Department of the Army* Corps of Engineers# Washington#
D. C.# August 1971.
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active research program to determine the best methods to 

construct and maintain structural works along the water- 
land boundary. In 1968 an amendment to the Rivers and 

Harbors Act of 1899 authorized the Corps to spend up to 
one million dollars to conduct studies and to repair dam­

ages to shore areas as the result of federal navigational 

works. The Corps of Engineers has been slow to act on 

the problem at St. Joseph with the exception that a study 

on the extent of erosion damages has been conducted but 
not yet released for public comment at the date of this 

writing.

Environmental Damage
The damages to the shores of Lake Michigan by 

accelerated man-induced erosion is damage to the total 

environment in the vicinity. The offshore areas have been 
disrupted, natural sand bars destroyed, the waters of Lake 
Michigan muddied by constant erosion and turbulence caused 

by structural works, and the natural vegetation on other­

wise scenic bluffs has been lost.

g
Section 11 of the Rivers and Harbors Act of 1968, 

82 Stat. 731.
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While not a form of pollution per se this destruc­

tion of the natural shore conditions# a scenic natural re­

source# is environmental degradation. In similar situa­

tions along rivers and lakes polluted with waste and other 

effluents# and where government agency enforcement has 

been lax or non-existent riparian owners on their own b e ­

half have sought recourse in law on both common law and 

environmental grounds.^

The environmentally degrading nature of the man- 

induced erosion at St. Joseph has reduced property values 

in the area subject to this erosion just as surely as if 
noxious industrial waste were constantly washed upon those 
shores. The anxiety of those faced with continued financial

Professor Sax's commentary on the environmental 
state of affairs is particularly poignant when he states:

Private citizens# no longer willing to accede to 
the efforts of administrative agencies to protect 
the public interest, have begun to take the ini­
tiative themselves. One dramatic result is a 
proliferation of lawsuits in which citizens# de­
manding judicial recognition of their rights as 
members of the public# sue the very governmental 
agencies which are supposed to be protecting the 
public interest.

As quoted from "The Public Trust Doctrine in Natural Re­
source Law: Effective Judicial Intervention." 68 Mich.
L. Review 473 at p. 473.



177

loss without a doubt has led to the degradation of the 

quality of their lives. Many riparians at St. Joseph while 

moderately wealthy and able to afford an expensive home 
overlooking the lake have been pushed to near financial 

ruin. The costs of protective works # house moving/ 
engineering consultants and attorneys have piled up to 
staggering sums often amounting to as much as the pur­

chase price of the home and land originally.
The shore areas are owned collectively by all citi­

zens of the State of Michigan and managed b y  public agen­

cies of the State. All citizens who use and enjoy the 

beaches and offshore waters should have an interest in pro­

tecting this valuable resource# the shores of Lake Michigan.

The Common T<aw Tort Claim

The law of torts is an outgrowth of the Common Law 

which deals with the rights of property owners to use and 

enjoy their property. Under the Common Law# a property 

owner's rights are protected from both nuisance and
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Qtrespass. Succinctly/ a nuisance is a substantial and

unreasonable interference with the right to use and enjoy
9one's property. Trespass on the other hand is an "inva­

sion of the property owner's exclusive right of possession 

of his land."'L^ Trespass involves a physical interference 

with the use of property# while nuisance is a non-physical 

interference which annoys or disturbs the use of property.

The Claim

In a tort action the litigants would probably in­

clude adjacent or neighboring property owners with the 

legal basis being a demonstrated loss of property by one 

owner caused by the alleged acts of another. The condi­

tions at St. Joseph along the two segments undergoing 

rapid erosion probably best illustrate the factual condi­

tions needed to pursue a claim for damages. The actual 

tort claim would be a statement of the alleged acts# i.e.# 

riparian A erected a structure at some point in time and

g
W. Prosser# The Law of Torts (2d e d . . 1955).
9 lbrd.# p. 409.

^ I b i d . # p. 54.
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riparian B suffered accelerated erosion as a result. The 
claimant B alleging these damages could seek to protect 

his rights by legal solutions under the common law of 

torts. The claimant* in this case B* would no doubt seek 
money damages for his losses and possible injunctive re­

lief to remove the offending structure.

The Legal Basis
In the context of riparian law both nuisance and 

trespass could be used as basis for erosion damage claims. 
Between two property owners if A erects structures which 
divert the action of the waves so as to erode B's property 
then A is liable for trespass.11 The agent of the tres­
pass being the water. Riparian B in losing his property 

and the right to enjoy its use would also be suffering 

from a nuisance like act by A.

11A legal point that is sometimes used as a de­
fense is the claim that the tort was as the result of an 
"Act of God." The term "Act of God" (unforeseeable 
intervening force) is sometimes applied to such events 
as cloudbursts* floods and dam breakage. The question of 
the validity of such a defense in the context of the St. 
Joseph situation is beyond the scope of this study. For 
a more detailed review of this issue* the reader is dir­
ected to Prosser on Torts at pages 536 and 53 7.



180

The private tort action has the advantage that it 
does not depend upon state or local legislation. Conse­

quently# the nuisance or trespass action gives the indivi­
dual the opportunity to act in his own behalf where any

12other control legislation may not exist.

Legal Precedent
The right of a riparian owner to protect his land

from erosion by waves and currents is well established in
13Riparian Law. This right to erect protective struc­

tures is# however# regulated b y  both state and federal
14government permits as has been discussed previously.

But the right of a riparian owner to protect his prop­
erty cannot be at the expense of his neighbor's prop­

erty. The erection and maintenance of protective works 
cannot infringe on the property rights of his neighbor's.^

12 "Private Environmental Legal Action#" 7 Univ. of 
San Fran. L.R. 27 at p. 30.

13 See 93 C.J.S. 623 Waters §§ 19# Embankments# 
Levees# and other Works to Protect Property.

14See Chapter VI for a detailed discussion.
15Note 13 supra.
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In general# the distinction between riparian owner­

ship on a lake or stream is not made from the legal stand­
point. Littoral rights are those relating to proprietor­
ship along the shore of a lake or the ocean. Littoral 

rights are for all practical purposes equal to riparian 

rights on flowing streams in that they are an offshoot of 
long established common law doctrine of riparianism. Most 

of the precedent for the common law tort action can be 
drawn from riparian law governing water flowing in a 

channel.
Under riparian law in a strict interpretation# the

riparian owner's right to receive water unchanged in natural
16condition is guaranteed. In a particular situation

where the upstream or updrift riparian A has altered the

■*"6Thore have developed two general doctrines for 
allocating the use of water by riparian owners. First# 
in the absolute sense# natural flow must be maintained 
for subsequent downstream riparians. Therefore# no 
riparian may impair or diminish the flow of a stream to 
the detriment of other riparians. A  more common inter­
pretation is afforded in the second doctrine# that of 
reasonable u s e . Under this theory each owner has the 
right to make a reasonable use of the water taking into 
account the needs and uses of other riparians. The test 
of reasonability is made by the courts in the legal 
sense. The reader is directed to Professor Sax's# Water 
Law Cases and Commentary at pages 8-10 for a detailed 
discussion of these two doctrines.
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shore configuration to the extent that natural flow (i.e./ 

sediment flow) is not reaching the lower or downdrift 

owner B# in its natural state# then B has legal recourse 
under the common law for relief or damages from this act.

The allegation that A's structures are responsible 

for B's erosion losses where A's structures have diverted 

the action of the waves to the detriment of B's property 

must# of course# be documented. Assuming that the docu­

mentation of this relationship is established# then prec-
17edent would generally support A's riparian rights.

Precedent can be cited from two western states
where stream waters were diverted by structures to the

detriment of lower riparians and where the courts supported
18the lower riparian's rights. In both Schlect v. Schiel

in Arizona# and Week v. Los Angeles County Flood Control 
19District# the courts held that water could not be di ­

verted onto a lower riparian's property to that owner's 

detriment.

17 Note 13 supra.
"I Q 76 Ariz. 214# 262 P. 2d 252.

1980 C a l . App. 2d 182# 181 P. 2d 935.
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The Federal Tort Claim

The federal tort claim is a second method avail­
able to the riparian owners at St. Joseph and other loca­

tions in the United States where erosion damages have been 
caused by works of the federal government. In a federal 
tort claim the facts may be nearly identical to those in 
a common law action between private owners with the dif­
ference being that the respondent would be the federal

#. 20 government.

The Claim

Given the factual information summarized at the 
beginning of this chapter the claim could include the alle­

gations that the Army Corps of Engineers has been respon­
sible for accelerated erosion on the shore south of the 

piers they erected and maintain for navigational purposes. 
The piers# as it can be documented# have caused the lit­

toral currents and the nourishing sediment carried b y

20 In the language of the Federal Tort Claims Act#
28 U.S.C.A. § 1346 [b]# the Federal is liable "Under cir­
cumstances where the United States# if a private person# 
would be liable to the claimant in accordance with the 
law of the place where the act or omission occurred."
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those currents to be blocked and diverted to the extent

that erosion has accelerated to a rate far in excess of

the natural erosion rate which occurs during high water
21stages on the Great Lakes.

The loss of land and the infringement of the rights 

of individual riparians constitutes a tortuous act whereby 

the use and enjoyment of this land has been severely lim­

ited. Further# it could be claimed that this loss of land
through the acts of the federal government would be an

22"inverse condemnation" and would constitute a "taking"
23of land without the just compensation that is due under

the Fifth Amendment to the Constitution of the United
^  t 24 States.

21See Chapter V under Erosion Rates 1938-1970—
The Basis for Claim Against the Federal Government.

22Inverse condemnation is the taking of property 
by an actual interference with or disturbance of property 
rights# without an actual entry upon the property. See 
Balle ntine^ Law Dictionary for a more complete definition.

23 See Chapter VI# note 5.
24U.S. Const. Amend- V.
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In an actual case involving an inverse condem­
nation the amount of land taken would have to he docu­
mented and a value assigned.^5

The Legal Basis

The federal government in the course of its oper­

ations such as those conducted by the Army Corps of Engi­
neers undertakes certain activities which lead to infringe­

ment on the rights of private citizens. In the case of 

erosion damage at St. Joseph the actions of the Corps of 

Engineers have led to infringement on private riparian 

rights. The facts may be nearly identical to those involv­

ing private citizens in a common law tort claim. The 

legal mechanism for undertaking a tort claim involving the
federal government is spelled out in the Federal Tort Claims 

26Act. The Judicial Code confers jurisdiction in the Court 
of Claims in Washington# D. C. to render judgment upon any

25The measurement of compensation for damages is 
often the significant issue in Federal Tort Claims# see 
generally in Joseph L. Sax's Water Law# Cases and Com­
mentary # beginning at p. 387 for a detailed discussion 
of compensation.

2 628 U.S.C.A. § 1346 [b].



186

claim against the United States founded in the Constitu­

tion. As stated in the claim above/ this would be a case

of "taking" without compensation# hence a constitutional
27issue. Under the so-called Tucker Act the District 

Court is given concurrent jurisdiction with the Court of 

Claims for claims of less than $10/000. In any actual 

case situation the claims for damages would probably be 

for amounts greater than the $10/000 figure# so these 

claims would be made in the Court of Claims.

Legal Precedent
The discussion of precedent in this type of action

28centers around the doctrine of navigation servitude.

The facts in the case of accelerated erosion at St. Joseph 

are nearly identical to those in several other cases in 

which the facts involved were not disputed b y  the federal 

government but rather the basis for judgment was on the 

issue of navigation servitude.

2728 U.S.C.A. § 1346 [a],
28See Joseph L. Sax# Water Law# Cases and Commen­

tary# beginning at p. 375 for a detailed discussion of 
navigation servitude# the reader is also directed to 
Chapter VI# note 2.
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The right to recover for damages against the fed­

eral government would require that the plaintiff show that 
there exists a property right in the uninterrupted and 

natural flow of the waters of Lake Michigan. Under the 

riparian law as was discussed previously under the Common 

Law Tort Claim# this right has been supported many times 

over on other bodies of water and there is no reasonable 

doubt that this would be the holding here also if the 

federal government were not the defendant. Under riparian 
law# however# this right is accepted under all cases ex­

cept against the federal government when the maintenance
29of waterborne commerce is involved.

There are two "name" cases that have essentially

the same set of circumstances as the situation at St.
30Joseph# Michigan# Pitman v. United S t a t e s # a 1972

Three rather extensive articles give an excel­
lent review of the concept of navigation servitude— no 
compensation to which the reader is directed# they are: 
Eva H. M orreale's # "Federal Power in Western Waters:
The Navigation Power and the Rule of No Compensation#"
3 N.R.J. 1 (May 1963); Richard W. Bartke's# "The Navi­
gation Servitude and Just Compensation— Struggle for a 
Doctrine#" 48 Ore. L.R. 1# (1968); and Leighton L.
Leighty's# "The Source and Scope of Public and Private 
Rights in Navigable Waters— Part I#" 5 L. & W.L.R. 391# 
(1970) .

3°3 ERC 20 57.
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Florida case involving the federal navigation structures
at Cape Canaveral# and a 1923 Oregon case# Southern

31Pacific Company v . United States# involving the federal
navigation structures at the mouth of Tillamook Bay. Much

of the discussion of precedent for the Federal Tort Claim

has been through an analysis of the citations presented in
these two cases. Both Pitman and Southern Pacific focus

on the same type of factual situation that is found at 
3 2St. Joseph. The minor distinction is between the bodies 

of water in question# the Atlantic and Pacific Ocean as 

against Lake Michigan; however# the governing physical 

principles are essentially independent of the size of the

3158 C. Cls 428.
3 2In Pitman v. United States (3 ERC 20 57) # the 

claim was made that 4.4 acres of land were lost through 
erosion as a result of the placement of the federal piers 
at the entrance to Canaveral Harbor. This property either 
lost or damaged was valued at $111#473 according to the 
"Plaintiff's Original Complaint" filed b y  E. L. Koepenik# 
attorney for the plaintiff.

The damages in Southern Pacific Company v. The 
United States# 58 C. Cls 418# on the other hand in a 
nearly identical set of circumstances was only for repair 
of damage to property in excess of $80#000 for the replace­
ment of roadbed and track eroded by the water diverted by 
the federal structures at the entrance to Tillamook Bay# 
Oregon.
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water body. From the legal standpoint most of the case 
law used in deciding both Pitman and Southern Pacific was 

drawn from cases involving navigable streams rather than 

the ocean.
In all of the cases that have been examined the

plenary power of the United States over navigable waters

for the purpose of regulating and improving navigation is

so firmly established that it has become axiomatic. This

constitutional authority is delegated to the Congress of

the United States which has the power:

to order obstructions to be placed in the navi­
gable waters of the United States, either to assist 
navigation or to change its direction b y  forcing 
it into one channel of a river rather than the 
other. It may build lighthouses in the bed of a 
stream. It may construct jetties.33

The “Commerce Clause" of the Constitution further
states that

the United States has the power to improve its 
navigable waters in the interest of navigation 
without liability for damages resulting to pri­
vate property within the b e d  of the navigable 
s treams . ~*4

33 From the opinion of the Supreme Court in South 
Carolina v. Georgia, et a l . , 93 U.S. 4, 11-12 (1876).

34 U.S. Const. Art. I, § 8, Cl. 3, (emphasis
added) .



While this constitutional power is the broad basis for
exempting the government from liability/ it is rather the
interpretation of the navigational servitude (easement)
to which all land bordering navigable waters is subject

3 5that is the basis for most decisions.

35The scope of Commerce Clause of the U.S. Const. 
Art. I § 8/ Cl. 3 is well defined in the various "name" 
cases relevant to this issue. The holdings in United 
States v. Kansas City Life Insurance Co. 339 U.S. 799# 
United States v. Willow River Power C o . # 324 U.S. 499# 
United States v. L ynch# 188 U.S. 445# United States v. 
Criss# 243 U.S. 316# United States v. Chicago B. & Q.
R. C o . # 82 F. 2d 131# Jackson v. U . S . # 230 U.S. 1# Ten­
nessee Gas Transmission Company v. U . S . # 383 U.S. 943# 
Coates v. United S t a t e s # 93 F. Supp 637# in addition to 
the two cases of similar nature to the facts at St.
Joseph# Southern Pacific Co. v . United S t a t e s # 266 U.S.
586# and Pitman v. United States# 3 ERC 2057# all lend 
support to the federal government's right to maintain 
commerce without liability for damages to private prop­
erty. In Joseph L. Sax's text# Water Law# Cases and 
Commentary at page 383# Professor Sax states the theory 
of servitude succinctly:

It is not the broad constitutional power to 
regulate commerce# but rather the servitude 
derived from that power and narrower in scope# 
that frees the Government from liability in 
these cases. When the Government exercises this 
servitude# it is exercising its paramount power 
in the interest of navigation# rather than taking 
the private property of anyone. The owner's use 
of property riparian to a navigable stream long 
has been limited b y  the right of the public to 
use the stream in the interest of navigation.
(emphasis added)

in Pitman v . United States 3 ERC 20 57 and Southern Pacific 
Company v. United States 58 C. Cls 428 the two cases used
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From the point of view of the possible plaintiffs

in a claim against the federal government# the decision in
36United States v. Commodore Park seals their fate# so to

speak. In referring to the dominant servitude of riparian
land the Supreme Court held that riparian or littoral

owners have no vested rights in the flow of navigable

waters as against the government. The Court said:

It is well established that under the Riparian 
Doctrine a riparian owner has a right to have 
navigable waters come to h im unchanged in their 
natural condition as against other riparian 
owners but the courts have held he has no such 
right against the paramount power of the United 
States to improve n a v i g a t i o n .37

The weight of precedent involving the dominant 
servitude of riparian or littoral land to the power of the 

government to improve navigation fairly well establishes 

that there is scant possibility for recovery in such actions 

against the United States government. The concluding state­
ment of the court in Pitman states this point rather well:

There is no doubt that plaintiff has sustained 
damages and that a substantial portion of the

extensively in this research# the basis for the defense 
was on the doctrine of navigation servitude.

36324 U.S. 386# 1945.
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damages he claims are due to the construction and 
maintenance of the Canaveral Harbor project. H o w ­
ever# in order to permit recovery of this case, 
it would be necessary for us to overrule the cited 
decisions of this court and to ignore many con­
trolling decisions of the Supreme Court.3°

A Claim Under the Michigan Environ- 
mental Protection A c f ^

The riparian owners at St. Joseph# Michigan have 

an additional legal avenue open to them because of their 

residence in the State of Michigan. Michigan was the 

first state to enact an environmental law which specific­
ally grants private citizens the right to file suit against

anyone to protect the air# water or other natural 
40resources. The shore of Lake Michigan is one of the most 

valuable natural resources in the state.

383 ERC 2057.
39The Thomas J. Anderson# Gordon Rockwell Environ­

mental Protection A ct of 1970# Act No. 127 of the Michigan 
Public Acts of 1970.

40At the time of this writing (December 1973) # 14 
states have passed legislation similar to Michigan's EPA.
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41The Michigan Act opens a new area of law that 

is yet untested in the context of protecting the shore 
environment from degradation. To the date of this writing 

more than fifty suits have been filed in the State of Mich­

igan using the Environmental Protection Act (EPA) as a 
basis. Most of these cases have treated the more tradi­

tional forms of pollution such as degradation of the air 

and w ater.
A problem in the context of the situation at St. 

Joseph where the destruction of the shore environment is 
involved has yet to be formulated into a legal argument.

The Claim
The language of the Michigan Act could be used to 

formulate two types of claims. First# the Act could be 
used as an alternative approach to remedies already pro­
vided under the common law. In such a situation the argu­

ment presented would probably rely on both traditional 
riparian law and the precedent of cases decided in the more 

recently developed field of environmental law as the basis

41Act 127 of the Michigan Public Acts of 1970 
referred to subsequently as the Act or the EPA.
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for the claim. The second application of the Act could be

to bring state government to task for failure to manage
42the public trust lands in such a way as to prevent de­

gradation of the shore environment.

The Legal Basis
The legal basis for making a claim for damages to 

the shore environment is found in the language of the Mich­

igan Act itself. Section 2 of the Act is the legal basis 

under which a suit could be filed. Section 2 states:

The Attorney General/ any political subdivision 
thereof/ any person/ partnership/ corporation/ 
association/ organization or other legal entity 
may maintain an action in the circuit court 
having jurisdiction where the alleged violation 
occurred or is likely to occur for declaratory 
and equitable relief against the state/ any 
political subdivision thereof/ any person/ 
partnership/ corporation/ association/ organi­
zation or other legal entity for the protection 
of the a i r # water and other natural resources 
and the public trust therein from pollution/ 
impairment or destruction.43

42 See generally Joseph L. Sax* "The Public Trust 
Doctrine in Natural Resource Law: Effective Judicial
Intervention/11 68 Mich. L. Rev. 473.

43 Note 39/ supra/ Section 2.
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The important feature of this Act is the granting 
44of legal standing to any citizen to file suit against any 

public agency# industry# citizen or any other legal entity 

to protect the "air# water and other natural resources and 

the public trust therein from pollution# impairment or 

destruction." As a procedural problem lack of legal stand­

ing prevented many suits from being heard in the past.

Legal Precedent
There is no actual legal precedent from court d e ­

cisions at the appellate level to guide this research.

44 A party must have legal standing in court b e ­
fore the case will be heard. Standing has been generally 
interpreted to mean there must be enough interest in the 
case to have a substantial stake in the outcome. The 
Michigan EPA specifically grants standing in the language 
of the statute. Prior to EPA the standing issue blocked 
many class action suits by interested groups that lacked 
standing under the traditional test. At the federal level 
similar standing questions have been raised with the more 
liberal test of standing being commonly used (see Sierra 
Club v. Morton 405 U.S. 727# Justice Douglas' dissenting 
opinion) . The most recent decision that may indicate a 
reversal of this trend was the December 17# 1973 decision 
of the Supreme Court affirming the lower court decision 
in Zohn et. a l . v. International Paper Company S9 F2d 
1033# Supreme Court docket No. 72—888. The court held 
that each plaintiff in a class action suit must satisfy 
the jurisdictional amount.
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There is# however* a Michigan Lav/ Review article hy Joseph
45 .L. Sax# the author of the original Michigan Environmental

46protection Act. Professor Sax's article is a detailed

review of all cases tried in the first 16 months after the 

date of enactment. In this time period no case had reached 
the appellate level but through Professor S a x ’s re­

search there is an accurate review of the circuit court 
decisions that would normally go unreported. It is on the 

basis of Professor Sax's research rather than actual re­

ported case law that this discussion of precedent is
, 47made.

Two basic types of court actions can be expected in 

a situation such as is present at St. Joseph. First# the 
EPA could be used as a substitute for or in conjunction 

with established common law remedies. And# second# the 

EPA could strike out on relatively new territory and bring

45 J. L. Sax and R. L. Conner# "Michigan's Environ­
mental Protection Act of 1970: A Progress Report#" 70
Mich. L. Rev. 1003—1097# hereafter cited as Sax.

46 Note 39# supra.
47 Case precedent is normally drawn from appellate 

or higher level decisions but lacking a test of the EPA 
by a higher court the Sax article remains the only report 
on the status of the Act.
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public agencies to task if their administration of regu­
lations regarding the air» water and other natural re-

48sources is felt to be inadequate. Individual riparian 

owners may wish to exercise this right along or in con­

junction with conservation oriented groups. Many of the

previous cases under the EPA have been brought by con-
. . 49servation or citizen groups.

The use of the EPA as a substitute for common law

nuisance action among neighbors was first used in Crandall 
50v. Bierqans. an action brought against the owners of an

51odorous hog barn. In Blunt v. A p f e l / Water Resources
52Commission (WRC) v . Chippewa C o u n t y / and Lakeland Prop—

53ertv Owners Association v . Township of Northfield and

48 Note 42 su pra.
49 The class action approach has been effective for 

many reasons but from a practical standpoint the financial 
resources of the larger groups are usually needed to carry 
out the environmental suit to the highest court/ see note 
44 supra.

^°See Sax# note 45 s u p r a, p. 1037# from a tape of 
the trial on file with Professor Sax.

51 Ibid./ p. 1049# from Decision and Order b y  Judge 
Brown (June 10/ 1971) .

52 Ibid./ p. 1008 and accompanying footnotes.

Ibid./ p. 1025 and accompanying footnotes.
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several other cases the use of the EPA was used instead of 
established remedies. In Blunt the action was taken to 

stop impending water pollution from an allegedly inade­

quately designed septic tank system. The plaintiff sought 

to protect the waters of Torch Lake# one of the m ost b eau­

tiful lakes in the state. In W R C  v. Chippewa County the 
issue was the pollution of the ground water b y  salts from 

a county-owned storage pile. The WRC entered the case on 

behalf of the local property owners whose wells were being 

polluted by the salts. In Lakeland the plaintiff property 

owner's association sought to stop stream pollution where 

the effluent levels were already under the restriction by 

the Water Resources Commission. The basic issues in each
of these cases were ones that could have been tried as a

, . 54nuisance claim.

There seems to be no unwillingness on the part of 
attorneys to use the EPA in challenging actions that would 

in the past have been brought under the common law. There

54 In Crandall the court upheld the defendants 
right to maintain a hog raising operation on his property. 
Blunt and WRC are both pending at the time of this writing 
and in Lakeland the plaintiff property owner's claim but# 
according to Professor Sax# note 45 supra {at 1091# note 1) 
the case m ay be app e a l e d .



have been enough cases tried in the lower courts using EPA 
as a basis to give the Act a certain amount of depth/ even 

without a test of its constitutionality in the higher 

courts.
The second area where the Michigan EPA could be 

brought to bear could be in the situation where proper en­

forcement or protection of the natural shore areas was felt 

to be lacking by the respective agency charged with that 

duty. This is the area where the possible plaintiffs 

would be striking out on relatively new territory. The 

Water Resources Commission/ the agency regulating struc­

tural works in public trust waters/ could be a possible 

defendant in a suit brought to force more strict review of 
permits and permitting procedures. This claim against the 
very agency in charge of protecting the natural resources

of the state would be similar to several that have been
55reviewed by Professor Sax.
56Roberts v. Michigan represents the farthest ex­

treme that the EPA has been taken in cases against state

55Note 45 s u p r a .
5 6See Sax/ note 45 s u p r a / p. 1017.
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agencies- In Roberts the plaintiff sought to bring the 
Michigan State Highway Department to task for failing to 

deal with automotive air pollution. Because the Highway 

Department's main task is building and maintaining the 

public roads rather than controlling the automobile traf­

fic and emissions* the suit was dismissed. In Payant v .
57DNR the plaintiff brought suit against the Michigan 

Department of Natural Resources to ban antlerless deer 

hunting. The D N R  had been under fire for its antlerless 

deer hunting season which it was claimed by the plaintiff 

was the reason for the decline in the deer herd in the 

upper peninsula. The case was directed at a policy of the 

DNR's Game Division. Rapid response by the judiciary 

allowed the upcoming hunting season to continue with the 

taking of antlerless deer being upheld as a legitimate 

game management technique of the DNR.
The cases in point which have been mentioned serve 

to illustrate that the state's EPA is a viable tool (at 

least pending a constitutional test) to be used to protect 
the natural resources of the state. In the first 16 months

"*̂ I b i d . * p. 1016.
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after enactment some 36 cases were brought under this 
58act. This number indicated no reluctance in any w ay • 

on the part of individuals* conservation groups* agencies 
and other public bodies in pursuing an action using the 

EPA.
In the context of the St. Joseph situation the 

EPA of Michigan could be used two ways. First* the ripar­

ian owners who may seek to pursue a common law tort claim 
against neighboring riparians should add strength in their 

claims for physical damages by including reference to 

environmental degradation. And* second* on the question 
of opposing state agency actions* a more useful approach 

in this writer's opinion may be to use the Act as a tool 

to secure a moratorium on permits until further environ­

mental and engineering alternatives are forth coming. The 

application of Michigan's EPA could be used with equal 
effectiveness in other situations where further permitting 
of structures would lead to compounding of shore erosion 

and shore management problems.

58Note 45 s upra.
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A Claim Under the national Environ- 
mental Policy Act (NEPA)^9 and 

Administrative Procedure 
Act (APA)bU

The erosion problem at St- Joseph# Michigan is 
primarily the result of actions by the Corps of Engineers# 

an agency of the federal government. The federal tort 
claim was shown to be a method of securing damages or re­

lief from the federal government. Unfortunately# however# 

the authority of the Congress to regulate commerce# hence 

navigation# in deference to private property makes the 

federal tort claim nearly useless in cases where riparian

owners attempt to obtain damages and relief from damages
61resulting from government actions.

The National Environmental Policy Act (NEPA) was 

enacted at the end of the last decade (1969) after several 

years of political pressuring by environment# ecology and

5942 U.S.C. §§ 4321-47 (1970).

60 5 U.S.C. §§ 701-06 (1970) .
61 The issue of navigation servitude has been dis­

cussed previously in this chapter.
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conservation oriented groups. The NEPA has given valu­

able strength to the environmental and ecology movement 

by providing the means for judicial review of government 

actions where environmental harm is possible.
Unlike the Michigan Environmental Protection Act# 

the NEPA does not allow citizens to sue for relief or en­
join an action causing pollution or environmental degra­

dation directly# but rather it is legislation that lays
63down a set of environmental guidelines. It requires

64that prior to any "federal action" which might "signif­

62The NEPA was the first of several environmental 
laws passed by Congress in the first two years of this 
decade. Other environmental laws included The Clean Air 
Amendments of 1970 (Pub. L. No. 91-604# 84 Stat. 1676 
Amending 42 U.S.C. §§ 1857-571 (Supp. V# 1970)) # the 
Federal Environmental Pesticide Control Act of 1971# (Pub.
L. No. 92-516 (Oct. 21# 1972), amending 7 U.S.C. §§ 135 
et. se (1970)) # and the Federal Water Pollution Control 
Act Amendments of 1972# (Pub. L. No. 92-500 (Oct. 18# 1972) # 
formerly 33 U.S.C. §§ 1151-75 (1970)).

63The Federal Water Pollution Control Act Amend­
ments of 197 2 grants standing and allow direct intervention 
in pollution cases and congressional amendments have been 
proposed for NEPA to grant standing.

64The definition of "federal action" is generally 
defined under 42 U.S.C. § 4332(2) (c) (1970) and specifi­
cally in the Interim Guidelines § 5 (a) (hereinafter cited
Interim Guidelines) in Environment R e p . » Federal Law 71:
0301 which state:
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icantly (affect) the quality of the environment"^^ the
66filing of a "detailed statement" which must include:

i) the environmental impact of the proposed action#

i) Recommendations or favorable reports relating to
legislation including that for appropriations . . . .
Agency recommendations on their own proposals for 
legislation and agency reports on legislation 
initiated elsewhere . . . .

ii) Projects and continuing activities; directly under­
taken by Federal agencies; supported in whole or 
in part through Federal contracts # grants # sub­
sidies# loans or other forms of funding assistance; 
involving a Federal lease# permit# license# certi­
ficate or other entitlement for use;

iii) Policy# regulations# and procedure-making.
6 5The Interim Guidelines § 5(a) generally define 

the environmental parameters which must be examined to 
determine if the "actions" will have any "significant 
affects" on the environment. The Guidelines state:

Those (actions) that degrade the quality of 
the environment# curtail the range of beneficial 
uses of the environment# and serve short-term# to 
the disadvantage of long-term# environmental goals 
(emphasis added) . Significant effects can also 
include actions which may have both beneficial and 
detriment effects# even if# on balance# the agency 
believes that the effects will be beneficial. Sig­
nificant adverse effects on the quality of the 
human environment include both those that directly 
affect human beings and those that indirectly affect 
human beings through adverse effects on the environ­
ment .

The "detailed statement" has become known as 
the "Environmental Impact Statement" or simply the E I S .
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ii) any adverse environmental effects which cannot 
he avoided should the proposal be implemented#

iii) alternatives to the proposed action#

iv) the relationships between local short-term
uses of man's environment and the maintenance 
and enhancement of long-term productivity# 
and #

v) any irreversible and irretrievable commitments 
of resources which would be involved in the 
proposed action should it be implemented.

In addition to the five points listed above# the

NEPA requires that prior to any significant action b y  the

federal government a multidisciplined study of all environ-
63mental factors be undertaken. The NEPA sets forth envir­

onmental quality as a national policy and directs all fed­
eral agencies and departments critically to examine all 

ecological parameters before making any decisions that 

might adversely affect the environment.
Failure to comply with these requirements has 

brought many government projects to a halt until the en- 

vironmental studies and environmental impact statement

6742 U.S.C. § 4332 (2} (c) (1970).
68The level of inquiry and the details which the 

study must include are outlined in Section 102(c) of the 
NEPA# 42 U.S.C. § 4332(c) (1970).



(EIS) were completed- Many of these federal projects

were never completed Because the environmental studies

drew attention to previously overlooked detrimental

impacts. The Corps of Engineers was a favorite target
70of early court battles using the NEPA as a basis.

The Administrative Procedures Act (APA) has been
used in conjunction with the NEPA where the question of 

71standing for various conservation groups has been 

raised. The APA sets forth the procedure for granting

69All projects fitting the Interim Guidelines cri­
teria outlined in note 64 had environmental impact state­
ments filed not all of which were challenged for their 
inadequacy by citizens groups. Several projects such as 
the Cross Florida Barge Canal were stopped after a large 
portion of the project was finished/ EPF v . Corps of 
Engineers# 324 F. Supp. 878.

70Three early suits filed under NEPA were those in­
volving the Corps of Engineers and the Environmental D e ­
fense Fund (EDF). These cases are discussed below in the 
text and include: EDF v. Corps of Engineers/ 324 F. Supp. 
878 (D.D.C. 1971) involving the Cross Florida Barge Canal 
project of the Corps/ EDF v. Corps of Engineers# 325 F. 
Supp. 749/ (1971) involving the damming of the Cossatot
River in Arkansas# and EDF v. Corps of Engineers# 331 F. 
Supp. 92 5 (D.D.C. 1971) # involving the Corps Tennessee- 
Tombigbee Waterway project.

See note 44 s u p r a .
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standing to persons (or groups) aggrieved by agencies of
72the federal government. ^

The Claim
Lacking the authority to sue directly for damages 

or relief under the NEPA# the claim would have to be dir­

ected at showing that the Corps of Engineers has failed to 

comply with the procedures set forth in the Act. The fact 
that the Corps permitting procedure for shore protection
structures placed in the navigable waters represents a

73"federal action" which "significantly (affects) the qual-
74 . . .ity of the environment." The .irreversible disruption

of the shore environment by structural works has been 
documented previously in this study. Numerous structures 
have been constructed under Corps of Engineers * permits 

subsequent to the NEPA without the required "detailed state­
ment" of the impact of the proposed action on the shore 

environment. Failure to comply with the provisions of the

72The actual procedures are discussed subsequently 
in the section titled "The Legal Basis."

^^See note 64 supra.
74 See note 65 supra (emphasized portion).
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NEPA could be grounds for the court to review existing
permits and enjoin future permit applications for lake

work along the St. Joseph shore until such time as the
necessary environmental impact studies are conducted.

The claim under the set of facts at St. Joseph would be

a further test of the limits to which the courts are

willing to extend the definition of a "significant
75federal action."

There has been a broad range in interpretation 
of the "significant action" clause of NEPA by the courts.
The Second Circuit Court of Appeals has recognized that 
the construction of a jail in a narrow space across two 
apartment houses would have a "peculiar environmental 
impact" which might fall within the purview of NEPA Sec­
tion 102(2) (c) Handy v. Mitchell, 460 F. 2d 640* 4 ERC 
1152. The court has held that the action of the Army 
Corps of Engineers in issuing a discharge permit under the 
Refuse Act of 1899 requires an environmental impact state­
ment# Sierra Club v. Sargent# 3 ERC 1905 (W.D. Wash. 1972).
In Citizens for Reid State Park v. Laird 336 F. Supp. 783#
3 ERC 15S0# the Court held that the Department of Defense 
was right in determining that the amphibious landing of 
900 Marines in a state park was not a significant action. 
Highway widening from two-lane to four-lane over a dis­
tance of 12 miles was a significant action requiring and 
EIS# Scherr v . V o l p e # 336 F. Supp. 882# 3 ERC 1586 (W.D. W i s . 
1971) , a f f ‘d Scherr v . Volpe 466 F. 2d 1027# 4 ERC 143 5 
(7th Cir. 1972) . In SCRAP v. United S t a t e s # 4 ERC 1312# 
it was held that Interstate Commerce Commission action on 
a temporary freight rate increase would be a major action 
and if it arguably would have an adverse impact on the 
environment an EIS is needed. In the situation at St.
Joseph the significance of the federal action (in permitting 
structures) would require an EIS. It would seem# therefore#
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The Legal Basis
The legal basis for a suit against the Corps of

Engineers can be found in the language of the National
7 6Environmental Policy Act of 1969. Specifically# sec­

tion 101(c) states: "The Congress recognizes that each
person should enjoy a healthful environment and that each 

person has a responsibility to contribute to the preser­

vation and enhancement of the environment.

Should the plaintiff in a suit under the NEPA not

he a directly aggrieved party in which a question of stand-
77ing would arise# then the Administrative Procedure Act 

could be used. In a long# involved court battle where 
appeal is certain# local property owners alone probably 

would not be in a financial position to sustain such a 

battle. A common tactic has been that the financial re­

sources of a larger group are brought into play when groups

that in the resource management field any action which 
enables a major undertaking with significant impact on 
the environment would be a "major" action "significantly" 
affecting the quality of the human environment.

7 6Note 59 supra.
77Note 60 supra.
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such as the Sierra Club or the Environmental Defense Fund
78initiate suits on behalf of many individuals and groups.

The APA could be used as a legal basis for grant­

ing standing to a conservation or environmental group such
79as the Lake Michigan Federation# for example# to handle

this function. The APA grants the right of standing to

any person “adversely affected or aggrieved by agency
80action within the meaning of a relevant statute.’1

The standing requirements under the APA are met

when a two-part test is satisfied. First# the plaintiff
81must show that he is “aggrieved'1 b y  the agency action

78Such class action tactics have been useful in 
generating more broadly-based support for lawsuits. As 
was discussed in note 44 supra this tactic has its limits.

79The Lake Michigan Foundation is a Chicago-based 
group whose goal is preservation of the waters and shores 
of Lake Michigan. This group could in turn seek support 
from local groups such as individual citizens or property 
owners, groups and larger organizations such as the Sierra 
Club or the Environmental Defense Fund.

80 5 U.S.C. § 702 (1970). The APA allows the use of
any statute which expresses an intent to consider the en­
vironmental consequences of a federal action. For a more 
detailed analysis of the A P A ’s application in standing 
issues see Comment# “The Engineers#" 8 C a l . Western L.R. 
488.

81 Because most conservational enactments are in­
tended to benefit man# any member of the public can be
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82and second# a "relevant statute" must be found which has 
enunciated conservational goals- In general# the APA 

allows the use of any statute which expresses an intent 

to consider the environmental consequences of a federal 

action. The NEPA and the Rivers and Harbors Act both 

provide the language expressing environmental goals to 
satisfy this test.

Legal Precedent

The boundaries of the National Environmental Policy 

Act (NEPA) have yet to be firmly established by the courts. 
The action which has been suggested as a possibility for 

helping the St. Joseph riparians in the claim stated above

shown to be aggrieved by the violation of such a statute.
A few cases that support this theory are: Association of 
Data Processing Service Organizations v. Camp 397 U.S. 150 
(1970) ; Barlow v . C ollins# 397 U.S. 159 (1970) ; Flast v. 
Cohen# 392 U.S. 83 (1968) ? Environmental Defense Fund v.
Hardin# 428 F. 2d 1093 (D. C. Cir. 1970); Scenic Hudson 
Preservation Conference v. Federal Power Commission# 3 54 F. 
2d 608 (2d Cir. 1965) # cert, denied# 384 U.S. 941 (1966).

82 Note 80 supra.
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83would go further in establishing limits for the Act.
Three cases involving the Environmental Defense Fund/
Inc.# (EDF) and the Corps of Engineers indicate a liberal 

trend in the interpretation of the NEPA. These three 

cases provide significant precedent for an action to pro­

tect the St. Joseph shore environment.
The first of the famous EDF cases was centered

around the Cross-Florida Barge Canal. In EDF v. Corps of 
84Engineers the plaintiffs sought preliminary injunctive 

relief against the Corps to prevent further construction 

on the Cross-Florida Barge Canal. While conceding that 

the canal was duly authorized# they argued that it was 

being built in violation of several statutes designed to 

preserve the natural resources of the nation. In EDF the 

plaintiffs alleged violations of NEPA# the Fish and W i l d ­
life Coordination Act and the Act of July 23 # 1942. Even 

though the barge canal project was well underway at the 
time# the court granted the injunction# and in doing so it 

stated thats " (t)he public interest in avoiding# if

Note 7 5 s u p r a .
84 324 F. Supp. 878.
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possible# any irreversible damage to the already endan-
85gered environment is paramount."

Further# the court said: "The NEPA recognizes a

'continuing responsibility of the federal government' to 
strive to preserve and enhance the environment# and re­

quires a detailed and systematic consideration of the
86environmental impact of federal actions." The need for

a detailed and multi-disciplined statement on the impact

of the Corps action was thus strengthened b y  this holding.
8 7A  second EDF v. Corps of Engineers case further 

defined the completeness of the required environmental 

statement. In this second EDF case the plaintiffs sought 

to enjoin the construction of a dam across the Cossatot 

River in Arkansas for failure to file a detailed environ­

mental impact statement in accordance with the NEPA. The 

project at the time was two thirds complete. The Corps 
had submitted statements on the impact of the project on 
the environment on two occasions. The first was rejected

8 5Ibid. at p. 880.
86Ibid.
87 325 F. Supp. 749.
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as being incomplete and tbe second was similarly rejected

as "a 'recast' (of) the information already in their 
88files."
The court granted the injunction against the Corps 

and the Secretary of the Army thus stopping a project nearly 
two thirds complete. In granting an injunction on an on­

going project the court established precedent for the 
application of the NEPA to projects already approved and
under construction prior to the enactment of the NEPA.

89A third case* also EDF v. Corps of Engineers* 

was initiated to stop the planning* development and con­

struction of the Tennessee-Tombigbee Waterway. An in­

junction was sought to stop the Corps from turning the 
free-flowing Tomibigbee River in a channelized stream sys­
tem with low water flow. The court granted the injunction 

prior to the awarding of the construction contracts for 

the first phase of the project. In granting the injunc­
tion the court held that the planning* design and develop­
ment of the waterway project required the filing of a

D Q
Ibid. at p. 7 58.

89331 F. Supp. 925.
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detailed environmental impact statement pursuant to the 

NEPA.
The three cases discussed above specifically

related Corps activities under the NEPA. The range of

federal government activities which might significantly
affect the environment has subsequently been expanded to
include a wide variety of actions. The government-wide
agency response has been to provide an environmental
impact study for a wide variety of projects and activities.

The Corps routinely provides impact studies for harbor

maintenance dredging/ harbor w o r k s » beach nourishment

and erosion control projects.

The precedent for developing an impact study prior
to the granting of a federal permit is already established

for activities such as mining# offshore oil exploration and
90timber cutting. This precedent could be used to force 

applicants for permits for shore structures as in the case

90 „Note 75 supra; and for a recent discussion of
NEPA application to agency activities see Donald L.
Humphreys' article# "NEPA# and Multi-Agency Actions—
Is the Lead Agency Concept Valid?" 5 NRL 257# (1973) .
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of the St. Joseph shore area to provide similar environ­

mental impact studies.
If the citizens at St. Joseph were to bring suit 

under the NEPA they would no doubt need adjunct support 

in their cause. The support would no doubt be forthcoming

from other conservation or environmental groups active in
91the Great Lakes area. The precedent for allowing a 

citizens group or conservation organization the necessary 

legal standing has been developed through cases in which 
the Administrative Procedures Act was used as the legal 

basis. As was discussed earlier# the use of the APA re­

quires satisfaction of a two part test# first# showing 
that the party is "aggrieved" and# second# finding a 

"relevant statute." The NEPA alone provides the "relevant 
statute" for enunciation# conservational or environmental 

goals. The requisite standing needed for intervention by 

an environmental group has been developed over the past

eight years. Standing to sue traditionally was based on
92a narrow interpretation of that point. The Michigan

Note 79 supra.

Note 44 supra.
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Environmental Protection Act previously discussed handles

the standing question directly. It grants standing in

the specific language of the Act. On the federal level#

the interpretation of the rules of standing have expanded

greatly in the eight years since the federal court of

appeals held in Scenic Hudson Prevention Conference v.
93Federal Power Commission that incorporated conservation

organizations were "aggrieved parties" within the meaning

of the Federal Power Act.

The court in Scenic Hudson provided the first
interpretation of standing where a conservation group was

allowed to intervene on the basis of widespread harm to

the environment rather than protecting an economic interest.

The concept of non-economic public interest was strengthened

with the Supreme Court decision in Association of Data Pro-
94cessing Service Organization# Inc. v. C a m p . Justice 

cited Scenic Hudson for authority that the legal interest 

to be protected "(may) at times . . . reflect 'esthetic#

93 354 F. 2d 608 (2d Cir. 1965).
94 397 U.S. 150 (1970).
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conservational and recreational' as well as economic 
n95values.
The most recently decision which strengthens the

guidelines laid down Scenic Hudson and Data Processing

was the Supreme Court's April 1972 decision in Sierra Club 
96v. Morton. In this decision the dissenting opinion of 

Justice Douglas again stresses a liberal interpretation of 

the standing issue.

The Legal Avenues in Perspective

Suits Among Neighbors
The lawsuit is not the best tool by which lasting

neighborly relations are established and maintained. The

use of the common law tort remedy the Michigan EPA may be

the best "quick action" remedy available to individual
97riparian owners. The threat of legal action through

------------------  , . _ j. - - .. - - —

95 Ibid. at p. 154/ quoting from Scenic Hudson 
Preservation Conference v. Federal Power Commission/ 354 
F. 2d 608 (2d Cir. 1965).

96405 U.S. 727 (1972) .

The court system is sometimes notoriously slow 
moving because of the volume of cases being heard. In the
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these established remedies may place added weight on the 

decision to grant a permit by the respective agencies b e ­

fore structural works are put in place. More realistically# 

threat of lega^ action may force the riparian owner who 

seeks to build protective structures to mentally weigh 

the costs of legal battles against the cost of losing 

his property. The balance sheet may very well show that 
absorbing the physical loss or economic loss is the most 

expedient alternative.

The Michigan EPA gives the private riparian owner 
a method of bringing to task his private riparian neighbor# 

the private corporation or the public body or agency before 
the next bulkhead# groin or jetty is installed. The record 

of circuit court action and especially their attentiveness 

to EPA decisions is further insurance that court action can 

be used expediently and effectively to manage the developed 

shore area from the standpoint of the private riparian. He 

can act in his own behalf before the damage occurs with

sense of "quick" response to a problem situation the com­
mon law or EPA avenue may prove useful in forestalling 
the installation of a particularly harmful structure for 
example. in Pavant v. Department of Natural Resources# 
the controversial issue of antlerless deer hunting saw a 
rather quick response by  the court.
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good expectation of a rapid hearing. This is a valuable 

tool when crisis oriented programs are often rushed 

through without proper study.

The Weight of Precedent
The weight of legal precedent justifying Corps of 

Engineers' activities in maintaining the navigation channel 
at the mouth of the St. Joseph River in Michigan is nearly 

insurmountable* save a reversal of many Supreme Court de­

cisions# a situation unlikely to occur. The federal tort 
claim is the only avenue now open to the riparians at St. 

Joseph to attempt recovery for the damages that have al­
ready occurred. The factual basis of a suit against the 

Corps may be valid in the physical and scientific sense 

but the legal precedent on commerce clause grounds weighs 
heavily in favor of the Corps of Engineers' position. So#

98Even the weight of scientific evidence may not 
sway the court as was exemplified in a recent Maryland 
decision. in Finley v. Teeter Stone# Inc. (2 51 Md. 428#
248 At. 2nd. 106) # the court disregarded scientific 
evidence when it refused to accept that hydrostatic 
pressure in the groundwater system "supports” to a certain 
degree the overlying soil. Subsidence after withdrawal 
of underground fluids is well documented in scientific 
sector.
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even though the task of fighting the weight precedent on 

a broad well-established issue such as navigational servi­

tude may seem hopeless* it remains a necessary function if 

ever a change is to come about.
The value of a federal tort claim made at St.

Joseph may well be the "name c a s e 1* which begins a new 

trend.

Review of Future Activities
The shore erosion conditions present (in 1973) 

along the coast at St. Joseph* Michigan are the result of 

140 years of man's intrusion on nature. The erosion and 

property damages have been progressively building to this 

point in time so it can be expected that solutions to the 

problem will not be rapid. A period of from ten to thirty 

years may be needed to rebuild the shore area and to adjust 

human activities to the natural system if ever this task 

can be accompl ished.

The value of the federal and state environmental 

acts will be shown when plans for management and recon­

struction in the shore environment run afoul of "common 

sense." Failure to prepare a comprehensive EIS for any
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federal reconstruction program can be remedied through 
the NEPA. This legal procedure would be equally appli­

cable on the Great Lakes or any navigable waters.

Similarly* the Michigan EPA can be invoked for all lesser 

problems which may arise with shore management in the St. 

Joseph or other similar areas of environmental concern.

The federal and state agencies' past experience

with the NEPA and EPA# especially when highly motivated
*

conservation groups are forcing court action* has taken 
its toll on many of the "old line" bureaucrats. Much 
new thinking has been infused by these legal encounters 
with the result being that more comprehensive impact 

studies are being developed. All of this augurs well for 

the future.

It follows that the future activities of the Corps 

and of the Michigan Water Resources Commission will surely 

have environmental impacts set forth before plans are made 

public. Lack of adequate study and documentation of the 

adverse environmental affects will be the basis for direct 

intervention by riparians and concerned citizens to insure 

that further damages do not result if this environmental 

concern is not shown.



CHAPTER VIIX 

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Physical Aspects
1. The breakdown of the natural shore system and 

the resulting high erosion rates is primarily the result 

of sediment starvation. The process of littoral drift 
which under natural conditions supplies sediment to offshore 
bars and maintains the important stage-bar relationship 
has been altered by the federal piers at the mouth of the 

St. Joseph River. Under conditions of rising lake stages 

with an adequate supply of littoral sediment the natural 

response maintains a stable stage-bar relationship. Off­
shore bars move landward and are built higher to maintain 
the stable stage-bar relationship. The overall importance 

of the offshore bars is to regulate wave energy. A small 
amount of erosion under natural conditions is predicted
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by the process-response model of the shore system because 

a certain amount of sediment is lost to deep water at 

extreme low stages. The amount lost to deep water is 

replaced by erosion at the beach.
The breakdown of the natural system can be blamed 

on the sediment entrapment b y  the harbor piers and by the 

presence of a bulkheaded shore which stops the process of 

natural nourishment through erosion of the beach and head­

land bluffs. Shore erosion will continue as long as man- 

made alterations of the natural system continue in oper­
ation. The problem of rapid erosion will be pushed south­

ward as more and more structures and bulkheads are built 
as shore protection.

2. The erosion problem can be solved largely by 
re-establishing the natural littoral drift thus allowing 

the offshore bars to act as nature's own defense.of the 

shore. This process can be re-established b y  transferring 

the trapped sediment across the harbor piers to rebuild 

the offshore bars downdrift from the piers.

3. The present high stages on the Great Lakes will 

probably recede but no doubt will return in 15—20 years if 

current long-term trends continue. The period of low-water
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stages should provide ample time for man to aid the re­

building of the natural system. The low water stage also 

exposes a wide strip of sand beach which will provide good 

working conditions to repair the shore areas already 

damaged.
4. The establishment of near natural offshore 

morphology will provide the best protection to upland 

riparian property. The amount of energy needed to sus­

tain the adequate natural conditions is minimal. Sand 

transfer by mechanical or suction dredge would be the 
only major long-term energy and fiscal expenditure needed 

to provide adequate protection for the beach and upland. 

Some additional sediment may be needed in the future in 
which case offshore or land-based deposits of sand can be 

excavated to provide this material.

Legal Aspects

1. The enactment of recent legislation for manag­

ing the shore environment should be the solution to the 

long-term aspects of the problem of shore erosion. Areas 

that are not yet developed will be regulated to minimize
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the possibility that the natural shore processes will be 

disrupted thus causing erosion.
2. In the developed areas such as at St. Joseph 

common law suits among neighboring riparians may be under­

taken# if needed# but in general a proliferation of these 

private suits may prove to be counter-productive to the 

overall effort needed to solve the erosion problem. A 
coordinated approach to solving the immediate erosion prob­

lem may be slowed by  a series of law suits brought b y  pri­

vate riparians.
3. Under the Federal Tort Claim Act the federal 

government can be sued for the damages resulting from the 

entrapment of sediment by the harbor piers. The weight of 

previous decisions in favor of the federal government 

based on the commerce clause and navigational servitude 

generally precludes much chance of recovery. This is not 

meant to suggest that the case against the government is 

hopeless because the courts have been known to change 

their thinking# but rather that this avenue should not be 

counted on too heavily as an immediate solution to the 
problem.
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4. The agencies of state government or any other 

public or priva-e entity could be sued for damage to the 

natural environment under Michigan's EPA. Standing in 

court has been granted by statute. Suits against the 

agencies generally regarded as acting in behalf of all 

citizens in natural resource matters have been tried and 

have been successful under the new EPA. A brief analysis 

may lead some citizens to believe that state agencies 

may in fact have been lax in their administration of shore 

areas. Local government# federal agencies and many private 

riparians have done little to enhance the shore environment 

if analyzed in that same vein. At St. Joseph# for example# 

few of the involved parties could enter court with "clean 
hands" in this matter with the possible exception of those 

few owners who have not done any development work at all. 
The Michigan EPA will be useful as a legal tool to remedy 
specific problems which may arise with regard to many of 

the actions and decisions that will surely be forthcoming 

as all parties attempt to remedy the erosion problem at 

St. Joseph and other areas of M i chigan’s Great Lakes 
shore.
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5. The NEPA and the ensuing precedent open a new 

legal avenue* the importance of which is in the regulation* 
monitoring and review of future governmental activities 

which might affect the environment. Environmental impact 
statements must be prepared prior to any federal action 

along the shore which might affect the environment. The 

important legal avenue open to riparians and conservation 

groups interested in preserving the natural shore environ­

ment is that of prior review of any proposed action. 

Environmental studies must accompany plans to rebuild and 

repair the shore areas at St. Joseph. For example* if the 

proposed actions are found deficient in the EIS report* 
riparians or conservation groups can enjoin the action 

until these deficiencies are answered or remedied. This 

legal avenue would ensure an impartial review of the repair 

measures before they are started* thus preventing a stop­
gap or crises approach to solving the erosion problem. The 
anticipated low water stage on the Great Lakes should pro­
vide a 10-20 year interlude when fruitful restoration 

measures can be undertaken without the haste bred by the 
current emergency.
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Recommendations

The recommendations that follow are aimed at 
achieving the goal of re-establishing the natural shore 
system as simply as possible. To achieve this goal# 

scientific* legal and political advice must be sought 
and citizen group pressure applied when needed. Cooper­

ation must be achieved among citizen groups* local and 

state government and most of all w ith the agencies of the 

federal government. With such a spirit of cooperation 

the problem of restoring the natural system and of pro­

viding more effective long-term management of the devel­

oped shore can be solved.

Suggested major steps needed to begin implementing 

restoration and shore management at St. Joseph are listed 
as follows:

Environmental Assessment

The primary task is to assess on more detailed 
scientific grounds the total physical environment of the 
area. it is from this assessment that the overall manage­
ment plan will evolve. The St. Joseph study presented in
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this work may prove beneficial in the beginning phase of 

this assessment.

Beach Nourishment
The key factor in rebuilding the shore system is 

sediment. Nourishment of the shore south of the harbor 

piers should begin as soon as possible. Offshore or 
land-based sites may be considered as alternate sources 

of material but the primary source should be the wedge 
of accreted material now situated north of the harbor 

piers. This material is the most stable in the high- 

energy littoral zone. Offshore sources may prove to be 

too fine in gradation to remain in this high-energy environ­

ment# and in addition# recovery of this material from deeper 

water in Lake Michigan may be too costly. Land-based mater­

ial too would be costly especially in terras of fuel to 

transport material. This is because all land sources will 
require trucking to move the material to the shore areas.

A sand-transfer system to move material across the 

harbor piers is the only low-cost and energy efficient 

method of providing the required sediment. The establish­
ment of an adequate and effective sand-transfer system 
should be of high priority.
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Strict Control of Structures
Until such time as the natural conditions are 

restored/ all new permit applications for structures along 

this shore should be reviewed in light of established 

shore management practices so as to minimize further 

damage. The haphazard array of privately installed engi­
neering works has obviously not been effective. Addi­

tional structures will probably be a waste of money as 

well as a continued cause of local erosion damage.

Removal of Offending 
Structures

Certain existing structures may be identified 

from preliminary studies as being responsible for unusual 

erosion damage. It is suggested that agency review of the 

permits for the structure be sought and that these struc­

tures be removed whenever possible to minimize further 
damage.

Group Effort

One of the most powerful forces available to the 
property owners along the St. Joseph shore is collective 

action. There are established associations which could
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be strengthened to gain a louder political voice and a 

stronger negotiating position. It should be recognized 

that political pressure may be the only w ay the needed 

special legislation will be implemented so that shore 

restoration work can begin. Once the environmental 

impact statement is prepared for the reconstruction work* 

the citizen group can better afford the cost of the tech­

nical experts needed for their own review of the state­

ment. It may be at this point that legal action may be 

contemplated and expert legal and technical assistance 
will be required. Also citizen's group probably would 
have more funds available to retain these experts than 

individual riparian property owners.
The citizen groups or associations should provide 

an additional important function as a clearing house for 

information. The importance of such a clearing house is* 

of course* that all members and affiliates will be better 

informed* the key to effective action.

Monitoring Program

The citizen's group* local government and the state 

all have an important role to play in the long-term
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management of this coastal area# including the monitoring 

of effects of any engineering installation. The official 

monitoring program no doubt will be carried out by the 

Michigan Water Resources Commission and the Corps of 

Engineers# but input from all riparian owners is also 

needed. Changes in the shore conditions should be re­

ported to the shore association and forwarded to the 

respective agencies. This function of on-site monitoring 

by property owners could be extremely valuable to these 

agencies. A monitoring program by private owners which 
is carried out to the extent that the owners contract 
for their own aerial photography that could be certified 
as to correct date could prove valuable as evidence in 
future years.

Special Legislation

Special legislation to allow funding and develop­
ment of erosion control procedures should be initiated as 

soon as feasible. At the time of this writing# House Bill 

No. 5463 has been filed in the Michigan House of Representa­

tives to amend the Public Works Act of 1957 (Act 185 of 

the P.A. of 1957) . This legislation is a first step at



234

the state level in providing the funds needed to begin 

implementing effective erosion control procedures.

Briefly# H.B. No. 5468 allows counties to acquire erosion 

control funding through a bonding program# to provide for 

special tax assessments and for condemnation of certain 

lands needed to carry out erosion control measures.

The Federal Congress should be prodded to enact 

the required fiscal legislation to begin erosion control 

and repair through the Corps of Engineers. Funding of 

the National Coastal Zone Management Act whose monies 
are now partially impounded b y  presidential directive will 
aid the State of Michigan in pursuing the coastal manage­

ment programs now pending.
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GLOSSARY*

accretion— The increase in riparian land by the gradual
deposit by water of solid material so as to cause 
to become dry land which was before covered by 
water. (Ballentine)

aggradation— A building up of the land surface by deposi­
tion of sediment. (AGI).

avulsion— A sudden and perceptible loss or addition to 
land by the action of water* or a sudden change 
in the course of a stream. (Ballentine)

background erosion rate— The erosion rate which would 
occur naturally on the Great Lakes even in the 
absence of man's activities along the shores. 
(Author)

backwash— The seaward return of water down the foreshore 
of a beach following an uprush of a wave. (AGI)

beach— The zone extending from the low water line to the 
first change in vegetation or landform. (AGI)

beach drift— Material on the beach moved by the swash 
and backwash of waves. (AGI)

*The terms listed below have been defined by various 
other publications* primarily Ballentine's Law D i c ­
tionary (Ballentine) and the Glossary of Geology (AGI). 
Where this writer felt terms were not defined well 
enough in the context of this study* his definition 
is listed as (Author) .
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breakback— See flanking .
bulkhead— A linear shore structure or seawall made of 

wood* steel or concrete piling. (AGI)

coast— The strip of land of indefinite width that extends 
from the coastline landward to the first major 
change in landform features. (AGI)

coastline— The extreme landward limit of the highest storm 
waves. (AGI)

cobbles— A rounded rock 2.5 to 10 inches in diameter.
(AGI)

cobble beach— A beach made up of cobble size material 2.5 
to 10 inches in diameter. (Author)

commerce clause— The third clause of the eighth section of 
the first article of the United States Constitu­
tion providing that Congress shall have the power 
to regulate commerce with foreign nations, and 
among the states. (Ballentine)

common 1 aw— The system of rules and declarations of prin­
ciples from which our judicial ideas and legal 
definitions are derived, and which are continually 
expanding; the system being capable of growth and 
development at the hands of judges. (Ballentine)

degradation— A lowering of the lands surface by erosion. 
(AGI)

dynamic equilibrium— A condition of a system where there 
is a balanced inflow and outflow of mat e r i a l s .
(AGI)

easement— A servitude imposed as a burden on land. Pre­
cisely, a liberty# privilege or advantage in land 
without profit, existing distinct from the owner­
ship of the soil. (Ballentine)
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EDP Environmental Defense Fund# Inc.# an environmental
action group.

EIS— Environmental Impact Study# a report required by 
NEPA detailing the impacts of federal actions 
on the environment.

erosion— The removal or loss of earth material from a
certain location by the action of the forces of 
water# wind# or ice. (Author)

erosion—  (legal) — The gradual eating away of the soil by 
the operation of currents or waters so that the 
portion of land which is eaten away is lost to 
the riparian or littoral owner. (Ballentine)

EPA— Environmental Protection Agency# a federal agency 
created pursuant to NEPA in 1970.

ephemeral bar— The short-lived offshore bar nearest shore 
which self-regulates to various wave energy 
regimens. (Author)

eustatic— Pertaining to world-wide changes in sea level 
or in the Great Lakes system basin-wide changes 
in water level based on the absolute quantity of 
water. (Author)

flanking— The process of rapidly accelerating erosion on
the lee side of a structural or natural impediment 
to wave action. A synonym for breakback. (Author)

foreshore— The strip of land which slopes upward from the 
water's edge to the crest of the first landward 
berm. (AGI)

general systems theory— The formulation of systematic 
framework of a scope that allows for an under­
standing of correlations and associations that 
otherwise would be impossible. (Chorely 1962 and 
Miller 1972)
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grade— An equilibrium profile afforded by a condition of
balance in the system# usually applied to streams. 
(AGI)

groin— A low# narrow rigid jetty constructed of timber#
stone# concrete or steel# usually extending roughly 
perpendicular to the shoreline# designed to protect 
the shore from erosion or to trap sand for the 
purpose of building a beach. (AGI)

groin field— A series of groins.

injunction— A writ# process# or restraining order issued 
pursuant to an order or decree. (Ballentine)

jetty--A short pier extending out from the shore into a 
body of water and designed to direct or confine 
the current. (AGI)

littoral— Bordering on the shore; pertaining to the shore 
of the sea or a lake. (Ballentine)

littoral belt— In the Great Lakes system# the zone between 
the beach and the lowest limit of wave action off­
shore. (Author)

littoral current— A current flowing parallel to the shore 
caused by the approach of waves to the coast at 
an angle. (AGI)

inverse condemnation— The taking of property by an actual 
interference with or disturbance of property 
rights# without an actual entry upon the prop­
erty. (Ballentine)

littoral drift— Material that is moved along the shore by 
a littoral current. (AGI)

U-ttoral proprietor— The owner of premises on the shores 
of the sea or lake. (Ballentine)

.littoral rights— The rights of a littoral owner or pro­
prietor. (Ballentine)
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longshore drift— Littoral drift. (AGI)
mud beach— A beach composed of predominantly clay size 

material. (AGI)
navigation easement— See navigation servitude.

navigation servitude— The long established federal doc­
trine whereby land abutting the navigable waters 
of the United States has a perpetual easement 
for navigation purposes of the government* by 
authority of the commerce clause of the U.S. 
Constitution. (Author)

NEPA— National Environmental Policy Act (1969) / a federal 
law proclaiming environmental policies and goals.

offshore— Pertains to a directive seaward or lakeward 
from the shore. (AGI)

offshore bar— An elongate mound of sediment paralleling 
the shore that is formed by wave turbulence and 
in turn regulates wave energy. (Author)

OHWM— Ordinary High Water Mark* the levels or datums set 
by statute as the boundary between private and 
public ownership along the Great Lakes. The Lake 
Michigan datum is 579.8 feet above sea level.

pier— A breakwater structure used to protect a harbor or 
shore. (AGI)

reliction— The withdrawal of waters* exposing as land that 
which was previously under water. (Ballentine)

revetment— A stabilized and armored beach slope covered 
with rip-rap* interlocking concrete blocks or 
paving material. (AGI)

riparian— An owner or proprietor of land that adjoins a
water body such as a flowing stream* lake* or the 
ocean. (Ballentine)
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riparian land— Land bounded or traversed b y  a natural 
stream of water. (Ballentine)

riparian proprietor— An owner of land which is bounded or 
traversed by a natural stream. In loose usage# 
inclusive of an owner of land on the shores of the 
sea or of a lake. (Ballentine)

riparian rights— The rights of a riparian owner. 
(Ballentine)

sovereign— A ruler; a king; the supreme power in a gov­
ernment. (Ballentine)

sovereign immunity— The principle that the sovereign can­
not be sued in its own courts or in any other 
court without its consent and permission. 
(Ballentine)

seawall— A general term for linear structures placed at 
the shoreline to maintain a stable position. 
(Author)

sediment shadow— The sediment starved zone which occurs on 
the lee side of structural or natural barriers to 
littoral drift. (Author)

seiche— Short period oscillation in the water level in an 
enclosed or semi—enclosed basin. On the Great 
Lakes it often connotes a sudden rise in water 
level whether oscillatory or not. (AGI)

self-regulation— The ability of a system to adjust to
energy input in order to maintain a dynamic equi­
librium condition. (Author)

shingle beach— A beach covered with flat slabs of rock
oriented by wave action into a shingle-like pat­
tern. (AGI)

shore— The strip of land that is alternately exposed or 
covered by water, the zone between high and low 
water. (AGI)



reline— The boundary between land and water along a 
beach. (AGI)

a~ israphic— A layered or stratiform sequence of rock 
and sediment. (Author)

si— Uprush of a wave up the foreshore of a beach. (AGI)

m e — Within the meaning of the constitutional provision 
that private property shall not be taken for public 
without just, compensation, the term includes any 
action, the effect of which is to deprive the owner 
of all or most of his interest in the subject 
matter, such as destroying or damaging it.
(Bal lentine)

bid— Discoloration or cloudiness caused by suspended 
material such as fine sediment. (AGI)

bulence— Water flow where the flow lines are confused 
and heterogeneously mixed. (AGI)

— Water Resources Commission (Michigan). state agency 
which administers water resources of the state.

d set-uo— Wind tide.

d tide— Wind set-up. or a rise in water level caused by 
meterologic forces. (AGI)

Inc— The creation and application of use restrictions 
imposed on the owners of real estate within pre­
scribed districts or zones. (Ballentine)


