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Soft Engineering
SKILLFUL BLEND OF TECHNOLOGY AND ECOLOGY

ENHANCES URBAN WATERFRONTS

continued on next page

In recent years, some urban waterfronts and river banks in the Great Lakes region have taken on a new
look. Concrete breakwalls and steel sheet piling—long used to stabilize shorelines and river banks—have
been replaced in some locations by native plants, boulders and other materials that provide stability yet
enhance natural habitat.

These modifications are known as “soft engineering,” which uses
ecological principles and practices to stabilize shorelines for
safety and to reduce erosion while enhancing natural habitat and
improving aesthetics. The concept is defined in a new manual,
Best Management Practices for Soft Engineering of Shorelines, to be
published this fall. The manual is based on a binational confer-
ence on soft engineering held in Detroit in November 1999. More
than 200 people attended the conference, which was sponsored by
the Detroit American Heritage River (AHR) Initiative and partners
including Michigan Sea Grant.

“Soft engineering has potential applications in Detroit, but the
idea is much broader than that,” said Michigan Sea Grant
Extension Agent Mark Breederland, who serves as chairman of the

steering committee for the AHR Initiative. “The terminology is now being espoused in the federal Water
Resources Development Act.”

ECONOMICS, ECOLOGY AND AESTHETICS
Before the concept of soft engineering, riverbanks and urban waterfronts were typically stabilized for a
single purpose, according to the manual, whether for safe navigation, urban development or industrial
activity. Hard materials such as steel sheet piling (rip rap) and concrete breakwalls—collectively called
“hard engineering”—were often used.

Nowadays this economic perspective is broadening. In appropriate locations, soft engineering allows
waterfronts to be developed for multiple purposes including fish and wildlife habitat, recreation, as well
as aesthetics. Creating a more natural shoreline often results in increased public access to the waterfront,
which contributes to community renewal.

“The idea of soft engineering is to soften that land-water interface in a way to allow the economy to
move forward and the ecology at the same time, said aquatic biologist John Gannon of the U.S. Geologi-
cal Survey Great Lakes Science Center in Ann Arbor. He added that both hard and soft engineering
techniques can be used together effectively.

A soft-engineered
shoreline at Goose Bay on
the Canadian side of the

Detroit River.
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Ballast Research: Tests
Continue on Glutaraldehyde

Better Viewing at Tawas
Point State Park
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BATTLE CREEK RIVER BECOMES COMMUNITY FOCAL POINT

From Parking Lots to Picnics

While the terminology may be relatively new, the
field of restoration ecology is more than three
decades old. Notable successes were achieved in
the 1970s with the restoration of prairie grass
vegetation and wetlands. However, the aquatic
environment has posed special challenges and
has been slower to develop, said Gannon. The
added dimension of water interacting with the
shoreline makes the aquatic habitat dynamic and
sometimes difficult to study, he explained.

There’s also a social aspect. Each soft engineer-
ing project involves the collaboration of diverse
groups of people—from landscape architects, to
urban planners, to aquatic biologists. All of
these people must be involved in a restoration

project from the beginning (and the necessary
permits obtained) to ensure its success.

Despite the complexities, soft engineering
techniques are often less expensive than hard
engineering, according to figures cited in the
new manual.

Many soft engineering efforts are already
underway or planned on the Detroit River and
around the Great Lakes. The following three case
studies are among those to be presented in the
upcoming manual.

For more information about the soft engineering
manual, please visit:  www.tellusnews.com/ahr

P
H

O
TO

 C
O

U
R

TE
S

Y 
O

F 
S

M
IT

H
G

R
O

U
P

 J
JR

 I
N

C

When he describes the Battle Creek River as it
once was—a working river used to transport raw
materials and products—Doug Denison of
SmithGroup JJR, refers to it as a “concrete
channel” bordered by buildings and parking lots.
“The river was not an amenity,” said Denison,
who is Studio Director of Environmental Services,
“and at that point there was nothing to indicate
that it could become one.”

Yet, when the W.K. Kellogg Foundation indicated
an interest in locating its headquarters in
downtown Battle Creek, SmithGroup JJR’s team
of environmental scientists, landscape architects
and water resource specialists, created a master
plan for redeveloping a stretch of the river using

soft engineering techniques. The goal was to
restore a section of the river to provide a focal
point for the Kellogg Foundation headquarters
and the community.

One critical element was bank stabilization. “It
was very important to understand the hydrology
of the river and select a material that could
withstand fluctuating water,” said Denison.

Sandstone was chosen because of its hard, flat
surface in order to create a multi-level arrange-
ment that provided bank stability as well as
visual appeal. Native vegetation, such as Red
Twig Dogwood and Willows, were interspersed
with the boulders, said Denison, creating natural
habitat and improving fish populations, most
notably smallmouth bass.

The restoration encompassed an important
Foundation goal for allowing public access to the
river via a pedestrian walkway and a public
greenway, Denison noted.

The overall intent, he explained, was not to
restore the river to what it was 100 years ago,
but rather to use a combination of technologies
and ecological principles—”a bio-technical
approach”—to improve its current condition.

“We turned an area that was in terrible disrepair
into an anchor of redevelopment,” said Dension.

Soft engineering projects

involve the collaboration of

diverse groups of people—

from landscape architects,

to urban planners,

to aquatic biologists.
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Wetland Expansion in Thunder Bay, Ontario

Community Effort Helps Redesign Lower Rouge

The primary goal of the project

was to stabilize the eroding

streambanks. A secondary goal

was to emphasize passive

recreational use by better

integrating the stream into

the park.

Over the past few years, erosion of the
streambanks on the Lower Rouge River at Ford
Field Park in Dearborn had accelerated to the
point where trees were lost along the river and
further erosion threatened nearby utilities and
park amenities.

In 1998, the City of Dearborn teamed up with
several agencies at the state and county level to
host three workshops on “soil bioengineering,” a
natural, long-term solution to erosion control.
The practice uses dormant plant cuttings,
including tree branches (willow and dogwood,
for example), which eventually take root and
stabilize the soil. The cuttings can be arranged
in a variety of ways, such as in stakes or
bundles.

At the workshops, participants from the
community, public sector, and private sector
learned soil bioengineering principles and soon
put them to work on the Lower Rouge. The
primary goal of the project was to stabilize the

eroding streambanks. A secondary goal was to
emphasize passive recreational park use by
better integrating the stream into the park, and
a third goal was to provide a working laboratory
for stream corridor restoration.

Before work began, experts from varied back-
grounds analyzed the streambank for factors
such as slope, stability, vegetation, water flow,
and other man-made and natural conditions. The
analysis was an important aspect of selecting
the right combination of soil bioengineering
methods.

Work began in 1998. Workers used a geotextile
fabric (used for stability and permeation) for the
streambed, followed by limestone rock. The rock
extends upward to the level of average water
flow. Above this water line, vegetative bundles
were used in combination with native vegetation
planted by volunteers. All in all, approximately
900 feet of streambank was stabilized using
natural materials and techniques.

In Canada, there are many completed habitat
projects in Lake Superior that demonstrate soft
engineering technology in shoreline develop-
ments.

One such area is in Thunder Bay at the
confluence of the McKellar River. The site abuts
a former landfill and is adjacent to Mission
Marsh, the largest remnant coastal wetland in
the Thunder Bay Harbor. The goal of the project
was to expand the critical coastal habitat and
to improve the diversity and productivity of the
river’s fishery.

“We’ve lost a lot of habitat through develop-
ment on the harbor, so wherever we have the
opportunity to achieve incremental gains, that’s
where we concentrate our efforts,” said Ken
Cullis of the Ontario Ministry of Natural
Resources.

To simulate a diverse habitat, workers created
two warm water embayments (approximately

3.75 acres each) and a network of channels and
islands. Various habitat treatments included
sand, gravel and rock shoals, boulder edges,
submerged tree crowns and river stone banks.
Other features included shallow micro-pools for
amphibians, a mud flat for shorebirds, and rock
and log piles for reptiles and mammals. The
embayments were opened to the river in March
1994.

Illustrating the importance of community
involvement, volunteers planted more than
4,000 trees and shrubs surrounding the
embayments. The vegetation stabilizes the area
that was disturbed during construction and
provides food and shelter for wildlife.

Gravel walkways around the ponds provide
public access to the coastal area. One year after
completion, Cullis noted that many conservation
area users were surprised to learn that the
embayments were constructed rather than
natural features.
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Ballast Water Research: Tests
Continue on Glutaraldehyde

“Our goal is to have

enough information about

degradation rates of

glutaraldehyde to predict how

much degradation should

occur in different ballast

tanks and under different

environmental conditions.”

continued on page 7

In the course of her research on ballast water,
there’s a few things that aquatic biologist Larissa
Sano would like to know. First question: what
organisms live in the murky ballast tanks of
ocean freighters?

The concern is with residual ballast (usually a
few hundred metric tons) that cannot be pumped
out of ballast tanks. Ships loaded with cargo that
have near-empty ballast tanks are called
NOBOBs, meaning no ballast on board. NOBOBs
constitute the majority of ships entering the
Great Lakes from foreign ports, and their residual
ballast harbors unknown foreign organisms.

“It’s the black box,” said Sano. “We have
anecdotal information about what’s in the
NOBOB tanks, but we don’t really know.”

Knowing what organisms typically survive in the
residual ballast would help answer a second,
more important question: what does it take to
kill them?

Sano and fellow researchers at NOAA’s Great
Lakes Environmental Research Laboratory (GLERL)
in Ann Arbor are testing the feasibility of
treating NOBOB ballast tanks with the biocide
glutaraldehyde to kill foreign organisms. The idea
is to eliminate the life forms before they are
released into the Great Lakes, potentially
becoming nuisance species. The project is led by
UM Marine Engineer Michael Parsons with
extensive supervision by Peter Landrum, Chief of
the Sciences Branch at GLERL, and funded by the
Great Lakes Fishery Trust.

Glutaraldehyde may be an option for killing
ballast water organisms, some scientists believe,
because studies have shown that the compound
kills small life forms yet it won’t bioaccumulate,
or persist in the environment. Bacteria and other
microbes in the water break down glutaralde-
hyde, and it eventually degrades into common
by-products such as carbon dioxide. The tricky
part, Sano explained, is to discover the minimal
amount of the biocide that will be effective yet
still break down quickly.

“Our goal is to have enough information about
degradation rates of glutaraldehyde to predict
how much degradation should occur in different
ballast tanks and under different environmental
conditions,” said Sano.

Equally important is the impact of the compound
on living organisms. Much of the research
focuses on conducting standard toxicology tests,
Sano explained, following guidelines set by the
EPA. Experiments involve measuring how
organisms respond to different concentrations of
glutaraldehyde and the length of time before
they’re affected.

A REAL WORLD SCENARIO
Time is an issue that is vital to the shipping
industry, which follows strict schedules. If it
proves successful, biocide treatment would begin
overseas. Before a ship leaves its foreign port,
the un-pumpable ballast could be treated with
glutaraldehyde. The biocide would impact the
living organisms during the ship’s transatlantic
voyage to the U.S., which takes from five to 10
days. The ship then empties its cargo at a Great
Lakes port and takes on ballast water, which
dilutes the biocide. The goal is that by the time
ballast water is released, the glutaraldehyde has
degraded and poses no risk to Great Lakes
organisms. All of this takes place while the ship
moves from port to port.

Figuring out the right concentration of glutaral-
dehyde, however, is no easy task. “We have to
test a lot of organisms,” said Sano. “They have
different sensitivities to the biocide and that
affects concentrations.”

Algae, for example, are affected at very low
concentrations. Amphipods, however, are a
different story. Concentrations required to kill
these organisms are 200 times higher than those
required to kill algae.

Other experiments test the effect that glutaral-
dehyde has on the resting stages of aquatic
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announcem
ents

Agreement Reached on Thunder Bay

Visitors to Tawas Point State Park on Lake Huron
now have a better view of birds and wetland
activity from the decks of six new viewing
platforms that were built this spring.

The Saginaw Bay Watershed Initiative provided a
grant to the Iosco County Audubon Society and
the Michigan State Park Division to build the
platforms. The park is known as an exceptional
birding location, especially during spring
migration.

“The platforms provide a way for people to
experience Michigan’s unique Great Lakes

Birds, Wetlands Easier to See
at Tawas Point State Park

Sea Grant Extension Agent
Walter Hoagman (left) enjoys
the view with visitors at
Tawas Point State Park.

shoreline,” said Michigan Sea Grant Extension
Agent Walter Hoagman, who assisted in
obtaining the grant. “The wetlands in the Tawas
area are rich in biodiversity and are great places
for educational outings.”

The new structures are handicapped accessible
and positioned at key locations around the park.

For more information about birding in the
Saginaw Bay area, visit:

www.msue.msu.edu/iosco/huronbirds.htm
www.saginawbaybirding.org

An Environmental Strategies
for Aquaculture Symposium is
planned for December 5 and
6, 2000 in conjunction with
the Midwest Fish and Wildlife
Conference in Minneapolis,
Minnesota.

The symposium will follow a
two-day format. The first day
will include 14 speakers who
will address the issues of
aquatic animal health,
aquatic nuisance species,
aquaculture effluents,
genetically modified
organisms and escapement
of cultured fish into the
environment. The second day
will allow for all the partici-
pants in the first day session
to participate in a group
process, using an electronic
decision support system, to
identify issues of concern.

For more information about
the symposium please
contact Ron Kinnunen at
906/228-4830, or email
kinnunen@msue.msu.edu

Aquaculture
Symposium

An agreement was reached regarding the
proposed Thunder Bay National Marine Sanctuary
and Underwater Preserve, announced NOAA’s Jeff
Benoit, director of the Department of
Commerce’s Office of Ocean and Coastal Resource
Management and Michigan Governor John Engler
in a news release dated June 19, 2000. The
sanctuary/preserve, located in Alpena, Mich.,
will protect the nationally significant collection
of shipwrecks in Thunder Bay.

“Today the state of Michigan and NOAA are
entering into an equal partnership to protect
Thunder Bay’s nationally significant cultural
resources for future generations. A close and
ongoing relationship between NOAA, the state
and local communities will ensure the sanctu-
ary/preserve is a success,” said William Daley,
U.S. Secretary of Commerce.

Thunder Bay will be the 13th national marine
sanctuary. The mission of the National Marine
Sanctuary Program is to conserve, protect and
enhance the bio-diversity, ecological integrity,
and/or cultural legacy of selected marine and
Great Lakes areas. NOAA is designating Thunder
Bay because the collection of over 100 ship-
wrecks is of national significance.

In terms of next steps, NOAA will publish the
Final Regulations in the Federal Register.
Following an approximately four-month period of
congressional and gubernatorial review, the
sanctuary/preserve will be designated.

For more information, visit:
www.glerl.noaa.gov/glsr/thunderbay/
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Russell Moll

Staff
    Update

California Bound
Following a distinguished career in Great Lakes
research and education, Michigan Sea Grant
Director Russell Moll has accepted a position as
the director of California Sea Grant, the largest
Sea Grant program in the nation.

Moll has been the director of Michigan Sea Grant
since 1996 and previously served as assistant
director for the program for eight years. He
begins his new position in September.

Despite the difference in settings, Moll said,
“there’s a surprising overlap,” of issues between
the Great Lakes and oceans. Like Michigan,
California has an extensive coastline and also
deals with coastal development pressures.
Nonindigenous species are an ongoing problem,
and ballast water research is a high priority.
Still, he said, the new position will be an
exciting change.

“It’ll be a pleasure to be located in a university
setting where there’s a strong tie to oceanogra-
phy and marine sciences,” said Moll, who
received his PhD in marine biology in 1974.

Moll has been based at the University of
Michigan for 26 years and has held several
positions. He served as Director of the University
of Michigan/NOAA’s Cooperative Institute for
Limnology and Ecosystems Research (CILER) from
1989-1994, overseeing its rapid growth to more
than 70 affiliated scientists. He also served for
two years as Associate Program Director for the
Biological Oceanography Program of the National
Science Foundation in Washington, DC. During
his time at Michigan Sea Grant, Moll was
President of the Sea Grant Association, which
provides leadership to all 30 Sea Grant Programs.

Though he’ll miss the many friends and col-
leagues he has made in the Great Lakes region,
Moll commented, he’s greatly looking forward to
the challenges ahead.

Following his departure, Michigan Sea Grant will
be led by an interim Director, with assistance
from Associate Director William Taylor at
Michigan State University, Extension Program
Leader John Schwartz, also at MSU, and Acting
Assistant Director Jennifer Smith at the Univer-
sity of Michigan, while the search for a new
director continues.

Peggy Britt, Communications Coordinator and
Assistant Director for Michigan Sea Grant since
June 1997, departed the program in March.

For media inquiries or other Communications
questions, contact Carol Swinehart at
swinehar@msue.msu.edu or Joyce Daniels at
joydan@engin.umich.edu

For general program inquiries or administrative
questions, contact Debra Bogi at 734/763-1437
or email umbogi@umich.edu

For web inquiries, email Devra Polack at
msgweb@umich.edu

NEW PROGRAM ASSISTANT
Minuet Henderson joined Michigan Sea Grant in
March as Program Assistant. She replaces Nancy
Lautenbach who left the program last December.

Minuet will oversee the distribution of Sea Grant
publications, maintain the upwellings subscrip-
tion database, and respond to requests for slides
from the Sea Grant Exotic Species Graphics
Library.

Email Minuet at msgpubs@umich.edu or call
734/764-1118.

Communications Team Changes
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publications
The State of the Great Lakes 1999 Annual Report
is now available. This millennial report covers
such topics as the continued decline of toxic
chemical concentrations in fish and wildlife; the
St. Lawrence Seaway at 40 and the Boundary
Waters Treaty at 90; the sustainable business
movement with focus on West Michigan and the
automobile; the recovery of the bald eagle and

State of the Great Lakes 1999

continued from page 4

gray wolf in the Great Lakes basin; and the
growth of private land trusts.

Printed copies of the report are available from
the Office of the Great Lakes by calling 517/335-
4056.

The report can also be accessed electronically:
www.deq.state.mi.us/ogl

Glutaraldehyde

New Publication Focuses on Inland Lakes

Marine Science Careers
MSG-MSCAREER

The second edition of Marine
Science Careers, produced by
the National Sea Grant College
Program, profiles 32 profes-
sionals who speak candidly
about their work with the
oceans and Great Lakes. The
men and women profiled
describe what they like most
and least about their jobs, and
the key factor in making their
career decisions. 32 pp. $5.

The publication is a compan-
ion piece to the Sea Grant web
site devoted to providing
information on career
opportunities in the marine
sciences:
www.marinecareers.net

To order, contact:
Michigan Sea Grant
2200 Bonisteel Blvd.
Ann Arbor, MI  48109-2099
734/764-1118 phone
www.engin.umich.edu/
seagrant/pubs

This manual is designed for waterfront property
owners concerned about the prevention and
control of aquatic nuisance plants and animals.

Some of these species such as zebra mussel,
Eurasian milfoil, purple loosestrife, round goby
and ruffe, can be very damaging to the environ-
ment. Although eradication may not be achiev-
able, research and technology can inhibit

introduction and maintain existing pests at
acceptable levels by employing a philosophy of
control called Integrated Pest Management
(IPM). Learn what IPM is and how it can be
employed on your lake to reduce the impact of
aquatic nuisance species. To order, contact the
MSU Bulletin Office at 517/355-0240.

Identification cards are now available for purple
loosestrife, the invasive plant that has sprung up
in wetlands around the state.

By using the new cards, observers can identify
patches of purple loosestrife, learn why it’s
important to prevent the plant from spreading
and how they can help. The card is the size of a
standard business card and features a photo of
purple loosestrife in flower and illustrations of
various parts of the plant.

The id card is similar to
other cards Sea Grant has
produced on zebra mussels,
ruffe and round goby.

The card is printed with
support from the Michigan
Department of Environmen-
tal Quality and is available
free from MSU Extension

Seeing purple? New ID Cards Will Help

offices in every Michigan county, and from all
Michigan Sea Grant Extension offices listed on
page 8.

organisms. These stages are important, because
they are generally very hardy and resistant, Sano
explained. She’s also working with oligochaetes
(worm-like organisms), which live in sediment.
Tests will reveal whether the biocide can kill
organisms living in the sediment.

The next steps in the research project are to
combine the laboratory data to get a better
picture of the actual concentrations of glutaral-
dehyde needed to eliminate a certain percent of

ballast water organisms (ideally 80-95%), said
Sano. If the data look promising (that is, if
ballast tanks can be treated with concentrations
that will eliminate a substantial number of
organisms with low environmental risk), the
researchers will conduct an actual shipboard
application and track the concentrations as the

ship travels across the Atlantic.

“Basically,” said Sano, “it’s putting together the
different pieces of the puzzle.”
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