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ABSTRACT
" O’BRIEN, M.K.; VALVERDE, H.R.; TREMBANIS, A.C., and HADDAD, T.C., 1999. Summary of Beach Nourishment
,decsce0c0e ..‘. Activity along the Great Lakes’ Shoreline 1955-1996. Journal of Coastal Research, 15(1), 206-219. Royal Palm Beach
oe (Florida), ISSN 0749-0208.
~ ~ ’ This paper presents data collected by The Program for the Study of Developed Shorelines in a 1996 sul;vey of the
e United States Great Lakes’ beach nourishment experience. Since 1955, at least 416 individual nourishment episodes

have taken place at 60 sites. A cumulative volume of at least 25 million cubic yards of sand has been placed on Great
Lakes’ beaches and nearshore areas. Federally funded nourishment projects dominate in the region, with three very
different types of nourishment projects: mitigation, navigation and storm erosion control.

ADDITIONAL INDEX WORDS: Replenishment, location, funding, volume, cost, length, nourishment.

INTRODUCTION

Along U.S. coastlines many municipalities, state and fed-
eral agencies have sought to remediate beach and waterfront
erosion through the process of beach nourishment. The nour-
ishment approach is often taken as a beneficial “soft” shore
stabilization method which provides and maintains desirable
recreational beaches. While a few beach nourishment projects
have been well recorded and monitored, most projects have
not been adequately documented. Hence, in the United
States, beach nourishment has not been critically assessed in
terms of how it is currently conducted and how it will be
conducted in the future.

To our knowledge, there have been only five attempts at
making a comprehensive catalog of beach nourishment pro-
jects: The Institute of Water Resources Shoreline Protection
and Beach Erosion Control Study of 1993 “the Purple Report”
(USACE, 1993) which was limited to federally funded pro-
jects, a 1986 survey of the United States East Coast nourish-
ment experience (PILKEY and CLAYTON, 1989), a 1987 survey
of the Pacific Coast nourishment experience (CLAYTON, 1989)
a 1989 survey of nourishment projects along the Gulf of Mex-
ico Coast (DIxoN and PILKEY, 1991) and a 1994 survey of the
Pacific Coast (WIEGEL, 1994). As such, little information has
been readily available on the scope and scale of the use of
beach nourishment In the Great Lakes region. This paper
presents the first known compilation of data from Great
Lakes nourishment projects.

METHODS

This survey began with a comprehensive literature search
of coastal engineering journals and conference proceedings in

97071 received 5 May 1997; accepted in revision 11 November 1997.

order to obtain background information and identify nourish-
ment projects. The next step in the survey was conducted by
searching the libraries and files of the U.S. Army Corps of
Engineers North-Central Division, and the district offices in
Detroit, Chicago, and Buffalo for information on beach nour-
ishment projects undertaken by the USACE. Additional in-
formation was obtained through state departments of natural
resources and geologic surveys, local municipalities, local li-
braries, interviews with local residents and by on site in-
spection of projects.

For the purposes of this study we defined a nourishment
episode as a single event which mechanically deposited sand
on the beach or nearshore. We defined a nourishment project
as a location where a number of episodes have occurred over
time. For each nourishment episode, we attempted to obtain
the following information: project location, year, funding
source, volume, cost, and length.

Information on Great Lakes’ beach nourishment projects
varies greatly. For most older projects (before 1980) little
data is available outside of the volume of sand placed and
some cost figures. However, for most USACE Section 111
(mitigation) projects, the data is complete because a monitor-
ing program is included as part of each project. The St. Jo-
seph, Michigan mitigation project is particularly well docu-
mented (RoELLIG, 1989, USACE DeTroOIT DISTRICT 1996,
1JC, 1990, PARSON et al, 1996, USACE CoNTRACT DREDG-
ING, 1996, PARSON, 1992). Data on federal storm and erosion
control projects are also generally complete. When the beach
nourishment project is created from dredge spoil from a nav-
igation project, very little data outside the volume and cost
is available. Data availability on local and state projects var-
ies, but as a general rule of thumb, the smaller the munici-
pality and project, the less information is available. In fact,



Beach Nourishment in the Great Lakes 207

L RS R e AR

A

MINNESOTA

Port Wing
Superior

WISCONSIN

Racine
Waukegon
Evanston:

<
NEW YORK
lrondequoit
Hamlin Beach
State Park
Presque Isle

PENNSYLVANIA

Chicago Michigan City Cleveland

ILLINOIS

INDIANA

OHIO

Figure 1. Index Map showing the approximate location of 35 nourishment projects (for a complete listing of projects see Table 1).

sometimes the only information available is the local knowl-
edge that the beach had once been nourished!

In general, the information collected for the 60 known
Great Lakes nourishment sites is quite good (see Figure 1 for
the location of a number of selected projects). Of 416 nour-
ishment episodes identified in the region, approximate dates
are known for all but two, volume data is known for 394 ep-
isodes (95%), cost data for 268 episodes (64%), and length
data for 208 episodes (50%).

PROJECT FUNDING CATEGORIES

In Table 1 and Figure 1 the broad range of project funding
categories is illustrated. For purposes of categorization, the
dominant funding source was-chosen when multiple sources
existed. Eight basic funding types were established to char-
acterize the Great Lakes nourishment experience. These
were:

(1) Federal Storm and Erosion—A project funded in the
majority by the federal government for the purpose of miti-
gating erosion and/or preventing future damage that is likely
to occur in storm events.

(2) Federal Mitigation (111)—A project which the federal
government has undertaken in an attempt to mitigate the
effects of erosion attributed to federally funded and main-
tained, navigation structures. In the Great Lakes these pro-
jects are funded under Section 111 of the Rivers and Harbors
Act of 1968.

(3) Federal Navigation—A nourishment project that is the
result of a project funded for navigational purposes, which
involves beach disposal of dredging spoil.

(4) Federal Unspecified—A nourishment project that is

known to be federally funded, but the specific reason for fund-
ing is unknown on unavailable.

(5) State—A project where the major source of funding is -
a state agency.

(6) Local—A project where the major source of funding is
a county, local city, or municipality.

(7) Private—A nourishment project where the major
souirce of funding is a private citizen or group of private cit-
izens (such as a home owners group).

(8) Unknown—The source of funding for the project is not
known.

The record for beach nourishment projects is presented in
Table 1 in geographical order for each Lake. Except where
noted, the costs given in Table 1 are in project year dollars
(not corrected for inflation). Volume is the total cubic yards
of sand placed for the given project. It may include sand from
more than one pumping or source, and/or more than one dis-
posal location. Length is the total linear (along shore) length
of a project in feet.

FINDINGS

The Great Lakes beach nourishment experience differs
from other regions of the U.S. in several notable ways. First,
the scales of the region’s nourishment projects are dramati-
cally reduced as compared to those of the East or Gulf coast
projects. Of episodes whose nourishment volume is known,
81% are smaller than 100,000 cubic yards, and another 13%
are between 100,000 and 500,000 cubic yards. The total vol-
ume of nourishment sand emplaced along Great Lakes shore-
lines over time is an order of magnitude smaller than the
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Figure 2. Funding sources of Great Lakes nourishment episodes ex-
pressed as a percent of total sand volume (1950-1996).

total volume of both the East and Gulf Coasts (see VALVERDE
and PILKEY, and TREMBANIS and PILKEY, in this issue).

The distribution of funding sources for Great Lakes nour-
ishment sources also differs greatly from that of other coast-
lines. Of the total nourishment volume identified, 90% was
funded in part by federal dollars (see Figure 2). This is
amount of federal participation is approximately 30% larger
than on all other coastlines examined. This greater propor-
tion of federally funded projects is due in part to the large
number of federal navigation and federal mitigation projects
in the region. Further explanation of the characteristics of
Federal Navigation, Federal Mitigation projects follows be-
low.

Navigation beaches are constructed by the dumping of
dredge spoil from navigational projects (mostly harbor main-
tenance dredging) on a nearby beach or in the extreme near-
shore area. In most cases beach disposal is chosen because it
is the cheapest means available. There have been 135 federal
navigation episodes identified in the Great Lakes. They ac-
count for 32% of all nourishment episodes in the region. In
addition to federally sponsored projects, some municipalities
(such as Evanston, Illinois and Ashtabula, Ohio) also use
such a strategy for beach nourishment, albeit on a smaller
scale, by placing the sand that is dredged from the municipal
small boat harbor onto nearby municipal beaches.

Similarly, there have been 124 federal mitigation episodes
identified in the Great Lakes, accounting for 30% of all nour-
ishment episodes identified. A mitigation project is undertak-
en by the USACE when it is found that federal navigational
structures (i.e. harbor jetties) are interrupting the normal lit-
toral drift of sand, robbing downdrift beaches of sediment and
leading to increased erosion rates. These projects were ini-
tially funded by Section 111 of the Rivers and Harbors Act of
1968, and are referred to as section 111 projects There are
10 federal section 111 projects on the Great Lakes, all of
which are in Michigan. Most of these projects started in the
late 1970’s, with St. Joseph being the first. As part of the
certification process for a section 111 project, the USACE cor-
ducts surveys to determine just how much sand is being in-

tercepted by the navigational structures. Ideally, this amount
of sand is to be added annually to the beaches/littoral system
downdrift of the interfering structures. However, due to bud-
get constraints (appropriations from Congress) and other fac-
tors, this is not usually the case.

The sand for section 111 beach nourishment projects can
come from either harbor dredging or it is trucked in from
near-by sand pits. The beaches constructed are termed feeder
beaches and are expected to be unstable and erode, furnish-
ing sand to the littoral system that was lost to the interfering
structures. In Michigan, the section 111 program has had
varied degrees of success in slowing erosion—from failure in
St. Joseph to success in Lexington. Failure in St. Joseph oc-
curred when the volume of sand used in the creation of feeder
beaches was not great enough to cover the consolidated clays
that are naturally found beneath the layer of sand in the
southeastern portion of Lake Michigan. When the sand layer
is lost to erosion, the clay material is exposed to weathering
and erodes at a rapid rate. This has happened in Shoreham,
about 1 mile south (downdrift) of St. Joseph Harbor. In Lex-
ington, however, the beach has grown in width immediately
south of the harbor.

Federal Storm and Erosion control nourishment projects in
the Great lakes region tend to create small heavily protected
(through groins and breakwaters) pocket beaches. In these
type of projects, most sand is expected to stay within the
beach unit and the beach is designed and constructed to
“work” with hard structures. Examples of such projects are
Forest Park in Lake Forest, Illinois (1986) and Lakeview
Park in Lorain, Ohio (1977). The huge (by Great Lakes stan-
dards) 1992 project at Presque Isle State Park, Pennsylvania,
can be viewed as giant-sized version of these smaller projects.
The 55 offshore detached breakwaters are causing more
downdrift (east) erosion than predicted in design documents,
and as a result nourishment requirements are larger than
anticipated.

The cumulative volume graph (Figure 3) for the Great
Lakes region shows that since the 1960’s, every decade has
seen a greater total nourishment volume added to Great
Lakes beaches than its predecessor. The 1990’s seem to con-
tinue this trend with 4.5 million cubic yards emplaced by
mid-1996, which is already over half of the 8.8 million em-
placed during the 1980’s.

FUTURE OUTLOOK

The increase in water quality of Lake Michigan and Erie
have made the beaches here more attractive for recreational
use, putting increased demands on existing public beaches.
There may be an increase in demand for more beaches and
to maintain the ones that already exist. This, along with the
“success” of pocket beach projects like the one in Lake Forest,
Illinois, may lead to construction of more of these facilities,
or the nourishment of more traditional pocket beaches (such
as those in Chicago). However, construction of a breakwater
and beachfill is an expensive undertaking and out of the price
range of most municipalities. Additionally, these types of pro-
jects often lead to downdrift erosion as is occurring at Lake
Forest, Illinois. The continued construction of such projects
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Figure 3. Total volume of nourishment sand placed on Great Lakes coastlines per decade.

is ultimately decided by the attitude of the United States
Congress. Under current budgetary constraints, it is most
likely that such projects will be forgone, and other methods
of erosion control such as traditional hard stabilization (i.e.
seawalls and groins) will be constructed.

Dredge spoil disposal projects can also be expected to con-
tinue, and possibly increase as spoil becomes cleaner and
states, aware of the less deleterious effects of this disposal
method, ask the USACE to dispose of material in this manner
(and in some cases amend their laws to require it).

FURTHER INFORMATION

In order to facilitate greater use of this database for re-
search purposes, our records may be obtained either by con-
tacting the authors directly or by accessing our web-site http:
/www.geo.duke/psds.htm. The authors gladly invite the sub-
mission of corrections and/or additions to the database.
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