
WELCOME AND WORKSHOP OBJECTIVES

William Clark, Director, Cape Cod Cooperative Extension, Barnstable, MA

MR. CLARK: Good morning. We' re still waiting for a number of people to come, but we

thought we'd get going so we don't get too far behind schedule. Welcome to the 'Stabilizing

Dunes and Coastal Banks using Vegetation and Bioengineering Workshop'.

My name is Bill Clark. I'm the Director of the Barnstable County Office of the UMASS

Extension Program, the Cape Cod Cooperative Extension. This workshop is co-sponsored with

the Woods Hole Oceanographic Institution Sea Grant Program. Several years ago Barnstable

County established a partnership with WHOI Sea Grant so we could better utilize our resources,

personnel, and so forth. And this is one of the products of our partnership.

As you might know, Cooperative Extension and Sea Grant are in the education business,

We conduct educational programs, research, and provide information on a variety of subjects. In

the last few years, we' ve had a lot of questions, inquiries, about soft solutions to stabilizing coastal

banks and dunes. And the questions come from a lot of different directions: Landscapers who are

installing plant materials and looking for information on appropriate plant materials; consultants

looking for the same type of information when they go to permit a project; as well as town offi-

cials and state officials, who are looking at the regulatory aspects of these questions.

So today, we have invited an audience, and it's quite a diverse audience, of those groups.

We have green industry officials, landscapers, tree companies, public officials - both town and

state - as well as the environmental consultant industry.

So, we should have an opportunity to look at the what, where, why, how, and so forth, of

soft solutions, such as vegetation � appropriate vegetation � and bioengineering for stabilizing

coastal banks and dunes.

One of the objectives of today's program is providing information. And we' ve invited

several speakers who are considered expert in this field to give you information on vegetation, as

well as bioengineering solutions.

We also want to look at the practical approach, and we' re going to have several speakers on

case studies, so that you' ll see, again, the what, where, why, and how, and what has worked and

what may not have worked.

And finally, we want to offer a forum, or an opportunity for you all to ask questions,

discuss these issues, and that will come at the end. And again, with this diverse audience, I think

we should have a lively discussion.

So, I hope you enjoy the day. I'm sure you' ll find it informative.

I'd like to now introduce Jim O' Connell. Jim is a coastal geologist. He's the coastal pro-

cesses specialist with both WHOI Sea Grant and Cape Cod Cooperative Extension, one of the

products of our partnership. Prior to working with Sea Grant, he worked with the Cape Cod



Commission, and prior to that, he worked thirteen years with the Massachusetts Coastal Zone

Management office as their coastal geologist.

Jim actually orchestrated today's meeting. In addition to his introductory program, he' ll

serve as today's moderator.

Thanks, Jim.



THE CHALLENGE OF STABLILIZING COASTAL LANDFORMS USING

BIOENGINEERING TECHNIQUES: DOES IT REALLY MlORK?
Jim O' Connell, Coastal Processes Specialist, Woods Hole Oceanographic Institution Sea

Grant Program and Cape Cod Cooperative Extension

MR. O' CONNELL: Thank you, Bill. And a hearty welcome from Judy McDowell, the

Director of the Woods Hole Sea Grant Program, who will be joining us a little bit later.

Welcome, and welcome once again to a lot of you. This is the third in a series of coastal

workshops held here at WHOI, this one being sponsored by Cape Cod Cooperative Extension and

Sea Grant. The workshops have been designed around sharing our understanding of the function

of coastal landforms, and using all our collective experiences discussing how we can attain that

delicate balance between allowing the beneficial functions of coastal landforms to continue while

also allowing people to develop and enjoy their coastal properties, particularly waterfront proper-

ties.

The first workshop, in October of 1997, was titled "Coastal Landform Management in

Massachusetts". At that workshop, we were trying to answer the question, 'how well are we doing

in terms of managing our coastal landforms and maintaining their sustainability or beneficial

functions?' We discussed issues related to open ocean or high-energy shorelines, issues related to

inner shorelines or estuary and bay shorelines, and also issues related to altered or heavily devel-

oped shorelines. In attempting to answer the question, 'how well are we doing', one of the out-

comes of the workshop was that most of the participants felt we were doing a pretty decent job of

managing coastal landforms and in attempting to attain that balance. But what we realized was

that our information was all anecdotal. There was really no quantifiable evidence to conclusively

say how well we were or were not doing in managing our coastal landforms and maintaining

their beneficial functions.

So what came out of that workshop was a WHOI Sea Grant coordinated project called the

Coastal Landform Systems Sustainability Project, which was initiated by Dr. Graham Giese who

was in my position here at Sea Grant at the time. I subsequently expanded the project and

worked with the Conservation Commission Agents and the Conservation Administrators in all

fifteen towns on Cape Cod. We reviewed, catalogued, and rated all proposed activities that re-

ceived Orders of Conditions for activities on or adjacent to coastal landforms in the fifteen com-

munities on Cape Cod for the entire year of 1999. In total we analyzed 319 projects. The result of

that study suggested, in part, that we were not maintaining the beneficial functions of our coastal

landforms in the way we were presently managing and regulating them.

Now, that statement, to me, is really not a stand-alone statement, because the study was

done principally based on the science or the technical basis of the way coastal landforms func-

tion. I think we all recognize that in reality, we must make appropriate decisions based on sci-

ence, However, in the real world, I think we also oftentimes factor in economics, societal will,



and the rights of private property owners to develop and allow reasonable use of their waterfront

properties.

So given that the study suggested we were not maintaining the beneficial functions of

these coastal landforms, we orchestrated a second workshop titled, "Can Humans and Coastal

Landforms Co-exist?" The proceedings for that workshop were just recently mailed out to the
attendees and participants and are available from WHOI Sea Grant.

I thought it was a tremendously successful workshop. There was a lot of valuable informa-

tion exchanged, and through the proceedings that information exchange was documented. But

at the end of the day, and in numerous discussions after that workshop, I continued to ask people
their opinions, 'can humans and coastal landforms co-exist?' And there was never an outright yes
or no answer. There were always qualifiers. Well, yes, they can co-exist if when we build a house

in dunes we elevate it on pilings. Or, we can live with coastal landforms if after revetment or

seawall construction we compensate for the material that would have eroded out of the coastal

bank by bringing in material from an outside source and putting it on the beach. So, there are

always qualifiers. It's not a simple yes or no answer.

So now here we are today. I think realistically we know that people are going to continue

to live along the shore. And in my experience, they' re going to live as close to the water as they
can possibly get. And I don't blame them because it's so beautiful ninety-nine percent of the
time. Rob Thieler and Courtney Schupp from the USGS here in Woods Hole, and myself through
the WHOI Sea Grant Program and Cooperative Extension, recently completed an update and
statistical analysis of the state's shoreline change data. The results of that update and analysis of
shoreline change data, funded by the CZM office, revealed that about two-thirds of Massachu-

setts' ocean-facing shore is eroding. So now we have people who are going to continue to live

along the shore, and they' re going to live close to the water. We know that about two-thirds of

the shoreline is exhibiting a long-term erosional trend. And we know now, following discussions
at that previous workshop, that we have to factor in the term "mobility of coastal landforms" in
our planning. In other words, in order to maintain the beneficial functions of coastal landforms,

we' ve got to allow them to move and migrate, to erode, and to reshape in response to winds,

waves, tides, and sea level rise.

If the international panel on climate change predictions are correct, and we end up with
almost a two-foot rise in sea level within the next fifty to one hundred years, then those erosion

issues faced by waterfront property owners are only going to be exacerbated.

So here we are today at a workshop titled 'Stabilizing Dunes and Coastal Banks Using
Bioengineering and Coastal Plants'.

Well, my perception is that I think using bioengineering and plants for erosion control is a

good compromise, in attempting to achieve that delicate balance that I had mentioned. But does

bioengineering and coastal plants for erosion control really work? I hope by the end of this
workshop we can answer that question.
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Fig l. Innovative non-structural erosion control methodology on a coastal bank: A

 Slide Presentation!

MR. O' CONNELL:

In Massachusetts, I think

it's particularly challeng-

ing for bioengineering

and coastal plants to

stabilize coastal land-

forms. We have hundreds

of miles of coastal banks,

anywhere from a couple

of feet up to well over a

hundred feet. And there

have been a wide variety

of coastal landform

matrix of hay bales erosion control systems

tried on many of these

landforms, such as we see here today along the bluffs of Plymouth  Figure 1!.

Many of these erosion control projects have had varying degrees of success, such as we see

here in the bluffs of Wellfleet where sand fencing and vegetation were used  Figure 2!, Further

down the coast in Wellfleet, we see a combination of coastal plants and sand fencing apparently

stabilizing the bluff  Figure 3!. Again, each has varying degrees of success.

My experience,

going back to the real

estate industry's famous

quote "location, location,

location", is that erosion

control using bioengi-

neering and coastal

plants appear to work in

certain environments�

more specifically under

certain environmental

conditions, and not in

others  Figure 4!. What I

mean by 'do they work'

is, is it cost effective in

meeting the primary goal Fig 2. Partially successful non-structural erosion control on a coastal bank
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of erosion control; does it

have minimal adverse

impacts to other re-

sources and property;

and, hopefully enhances

other environmental

factors, such as wildlife

habitat.

Massachusetts has

681 barrier beaches

resulting in numerous

estuarine and bay areas,

Perhaps these techniques

will work more success-

Fig 6. End scour on flanking erosion around bio-logs fully in these low to
moderate wave energy

environments  Figure 5!, as opposed to high wave energy environments. So I ask myself, and I

ask the audience here, and hopefully we can discuss this throughout the day, should we be install-

ing bioengineering and coastal plants for erosion control in high-energy areas, such as velocity

zones or areas subject to high wave activity? They certainly appear to have less of an environrnen-

tal impact.

But I think it

really depends on what

your expectations are for

the project. I hope that' s

something we discuss in

detail today.

I have a couple of

questions that I'd like to

throw out, and hopefully

we can discuss and have

these addressed through-

out the day.

Have we success-

fully come up with

engineering solutions to

flanking erosion or end

scour  Figure 6!, not only

Fig 7. Coastal bank erosion control using bioengineering  bio-logs, jute netting,

plants! and a syste ~ for watering and fertilizing



using bioengineering but

also typical coastal engi-

neering structures?

Should we fertilize

coastal plants in these

areas? If yes, how often,

and with what?

The diversity of

appropriate types of

plants for different areas

is something we' ll cover

today � but should we

water these coastal plants

 Figure 7!? And if so,

how often? And, if so,
Fig. 8: Well designed bioengineeri ng for coastal bank erosion control

what techniques can we use to get the water down these high bluff sites without de-stabilizing the
banks?

I'm particularly interested in the economics of bioengineering and coastal plantings for

erosion control. I think that's probably the area most lacking � what are the economics? If

they' re cost-effective, and we know for the most part they are environmentally acceptable, then

certainly this would be the preferred way to go because it is, as I mentioned, a good compromise

between landform sustainability and protection of property.

But is it cost-effective? I show this picture because this appears to be a well-constructed

application of bioengineering  Figure 8!. But when we' re in the field after construction of many

of these projects I ask project engineers and consultants how much the project cost, and

oftentimes they don't know the complete costs, or can't answer at the time, simply saying�

expensive. So, I'm hoping we can delve into costs.

So today we' ll begin exploring the diversity of the types of coastal plants used for stabiliza-

tion in different coastal environments. Then we' ll launch into different bioengineering tech-

niques, including the history, theory, the actual process and application of bioengineering. After

the break, we' ll have a series of case studies presented that address coastal planting on dunes and

barrier beaches, and then case studies on how to stabilize coastal banks using bioengineering and
coastal planting techniques.

So with that I'd like to introduce the first speaker.



CHOOSING APPROPRIATE PLANTS FOR COASTAL STABILIZATION

Roberta Clark, Extension Educator, Cape Cod Cooperative Extension

MR. O' CONNELL: Our first speaker is Roberta Clark. Roberta has been with the Cape Cod

Cooperative Extension since 1980 as a horticulturist. She primarily focuses on plant materials,

She has a BS in plant and soil science, and an MS in entomology and plant pathology, both from

the University of Rhode Island. She's going to talk about criteria for determining invasive qualities

of plants.

MS. CLARK: I'm not going to talk about specific plants this morning. Those of you who

have heard me speak before know I usually show up with at least three carousels of slides of nifty

plants. I'm going to leave that to the other folks that are talking today.

Before I start, Bill talked about a diversity of audience, and I'd just sort of like to get an idea

of what the composition is here. How many of you are involved in green industry and landscap-

ing? A fair amount.

How about consultants? Okay.

How about public officials? Conservation commissions? All right. So it's a pretty even

mix.

In some capacity, each one of you is involved in determining what plants are going in

these sensitive areas. Some obvious criteria come to mind. These have to be tough plants for

tough situations. They need to be tolerant of the coastal environment, the salt, the droughty

soils. They also need to have the ability to become established fairly quickly either through seed

dispersion or good strong root systems, et cetera. Many of these qualities that make them good

plants for this type of a location may also make them invasive.

There is a big debate in horticulture today on what is an invasive plant, and why are they a

problem. Well, they can be considered a problem because they create monocultures that are

generally at the expense of more complex ecosystems. There are a whole lot of ramifications that

come out of this.

But, what actually makes a plant an invasive plant? There are a lot of subjective opinions

on this. We all may have our ideas about certain plants. I' ll just use Rugosa Rose as an example.

The invasive plant debate also seems to fall into native versus introduced plants: if it's not a

native plant, then it must be one of those awful, exotic, invasive introduced plants. I think the

issue of science needs to be brought into this debate. Not every plant that goes into a particular

locale, be it native or introduced, is going to be invasive. There has to be criteria by which these

plants can be evaluated in order to determine whether or not they are invasive.

Many native plants actually have a fairly narrow range of environmental tolerances. They

may not be appropriate for certain situations, where an introduced plant may have great qualities

that would lend itself to that particular location. Again, Rugosa Rose. This is a plant that you

find traditionally used along coastal landscapes. It works extremely well in holding together soil.



It offers the landowner an opportunity to have some aesthetics, beautiful bloom, nice red rose

hips. Good, nice plant. Not native. Is it invasive? Well, we have to subject it to a list of criteria

in order to determine that, and I think the end result will show that it's not invasive.

I'd just like to share with you how plants are being looked at.

There is a group in Massachusetts known as the Massachusetts Invasive Plant Committee.

They' ve been meeting for quite some time, working very closely with groups in other states to

come up with criteria that will scientifically establish whether or not an individual plant or an

individual species can be considered invasive. It has to be based on actual science, not on

someone' s, "I hate that plant, it's introduced." Just for an example, I don't like Norway maple,

and a lot of people will say well, Norway maple is very invasive, and indeed in some areas of the

country it has shown the potential for becoming established in areas far away from where it' s

actually introduced. So, if it is subjected eventually to these criteria, it may eventually be deter-

mined to be invasive.

There are a number of criteria for including a species as non-native invasive or potentially

invasive in Massachusetts  Figure 9!. This draft was finalized on February 12th of this year, so

this is the most recent issue, and the plant list that I' ve given you are the first thirty plants that

are being subjected to this  Figure 10!. You' ll see there are landscape plants that are commonly

planted on this list, Japanese barberry, for example, so there are some things to look at here.

If it's going to be considered invasive, it must meet criteria one through nine  Figure 9!. If

it is likely to be invasive, it must meet one through five, and at least one of ten through twelve.

I' ll just briefly go through these because we' re on sort of a time frame here.

Non-indigenous to Massachusetts. Well, that's obvious, you know, but does that mean did

it come from Europe, did it come from Asia, did it come from some other part of Massachusetts?

So there's a lot of debate on just what constitutes a native plant. If you look at that list  Figure

10!, you' ll see Black Locust is on it. Now, this is not native to Cape Cod, but it is native to the

mid-Atlantic region of this country. Some people will say, well, if it's native, it's not invasive, it' s

just aggressive, and so we get into a question of semantics. If it's going to be invasive, it will meet

these criteria whether or not it comes from our own country or whether it comes from Europe or

Asia.

Naturalized in Massachusetts. Black Locust could be considered naturalized on Cape Cod.

If you go down to Eastham, you' ll find lots of Black Locust. But do you find Rugosa Rose natural-

ized on Cape Cod? Not really. Okay? Think about it.

It has to have the biological potential for rapid and wide-spread dispersion and establish-

ment in minimally-managed areas.

It would have the biologic potential for dispersing over spatial gaps, and I find this one to

be critical. You' re going to find a plant that is invasive in areas away from its point of planting.

I' ve been growing Rugosa Rose in my own yard for a number of years. I probably have a lot better

conditions in my yard than on a coastal bank, and the Rugosa Rose has spread out from suckers.
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It's a huge plant, but I'm not finding it anywhere else in my yard, nor am I finding it in the

surrounding yards or the minimally managed vacant lot next door to me. And this is not even

considered spatial gap. So it's not dispersing over long distances.

An invasive plant would have the biological potential for existing in high numbers away

from intensively managed artificial habitats. Landscapes are artificial habitats, you know. It

would be hard to go to anywhere in areas of development and find places that aren't disturbed by

human interaction.

Further, to be included as a non-native invasive species, it must be documented to be

widespread in Massachusetts or at least common in a region in the state.

It should have numerous individuals in many occurrences in the state... and this is impor-

tant, ...be able to out-compete other species in the same natural plant community.

Have the potential for rapid growth, high seed, or propagule production and dissemina-

tion. I think if we look for a number of invasive plants that are here on the Cape, things like

Autumn Olive, the Bush Honeysuckles, Multiflora rose, these obviously have fruit that are attrac-

tive to wildlife and are dispersed and disseminated over very wide areas. They have a high bio-

logical potential for distribution.

If a species meets the five criteria but does not at this time meet criteria six through nine, it

may be considered to be likely, not definitely, invasive. And if it meets one of the following three

criteria, then it is also on that list of potential candidates.

One occurrence in Massachusetts with high numbers of individuals forming dense stands.

I think a landscape plant that falls into this category would be Japanese Barberry. In areas not

necessarily on Cape Cod, but in other areas of Massachusetts, you' ll find very high stands, dense

stands of Japanese Barberry occurring as an understory in minimally managed areas, out compet-

ing much of the local vegetation.

It should have the potential, based on its biology in the northeast and elsewhere, to be-

come invasive. We see plants that are in other states that are on invasive lists that have not yet

shown up in Massachusetts, but based on their history in similar areas in the northeast, could be

considered likely to be invasive, should they show up in Massachusetts. A good example of this is

the weed called Mile-a-Minute, which was in Connecticut, has now been identified in Rhode

Island, and has the potential to become very invasive in Massachusetts. So it would be on a likely

to become invasive status � and it should be acknowledged to be invasive in nearby states, as in

Connecticut.

So I think if you look at these criteria, and you look at the types of plants that we might

subjectively consider to be invasive, they don't always match. I think we need to put plants, both

native and introduced, through this evaluation process before we label them one way or the

other. But I think it is important for plants to be looked at in this regard.

As I said, if you want a copy of this, I have them at my office. I'd be happy to pass them

out to you if you want to give me a call. And that's aII I have to say this morning.
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Thank you.

MR. O' CONNELL: Your phone number?

MS. CLARK: 508-375-6692.

MR. O' CONNELL: You know you' ll be getting at least one call.

Criteria for Including a Species as a Non-native Invasive Species or a Potentially

Invasive Species in Massachusetts

These criteria were developed in order to objectively list vascular plant species' that are

invading minimally managed habitats. They were developed by the George Stafford Torrey

Herbarium at the University of Connecticut and modified by the Definition and Criteria

subcommittee of the Massachusetts Invasive Plant Committee. This last group includes

representatives from the Nursery Industry. They have been reviewed by many scientists,

conservation professionals and nursery representatives. Additional input came from the

Connecticut Invasive Plant Working Group, State Geological and Natural History Survey of

Connecticut and the Connecticut Biodiversity Forum.

Tabular summary of how the criteria work:

To be considered

Invasive

Likely Invasive

Criteria that must be met

1-9

1-5, at least 1 of 10-12

The Criteria:

1. Non-indigenous to Massachusetts.

2. Naturalized in Massachusetts.

3. Have the biologic potential for rapid and widespread dispersion and establishment in

minimally managed areas.

4. Have the biologic potential for dispersing over special gaps away from the site of

introduction.

5. Have the biological potential for existing in high numbers away from intensively

managed artificial habitats.

Fig 9. Criteria for including a species as non-invasive or invasive in Massachusetts  Part 1!

For a species to be included as a Non-native Invasive species or as a Non-native Likely

invasive species in Massachusetts, it must be substantiated by scientific investigation  includ-

ing herbarium specimens, peer-reviewed papers, published records and other data available

for public review! to be:



Further, to be included as a Non-native Invasive species, a species must be documented to:

6. Be widespread in Massachusetts, or at least common in a region or habitat type s! in

the state.

7. Have numerous individuals in many occurrences in Massachusetts.

8. Be able to out-compete other species in the same natural plant community.

9. Have the potential for rapid growth, high seed or propagule production and dissemi-

nation, and establishment in natural plant communities in Massachusetts.

If a species meets the initial 5 criteria but does not, at this time, meet Criteria 6 � 9  all!, it

may be considered to be a Likely Invasive Species in Massachusetts if it meet at least one of

Criteria 10 � 12. In the past, some of these species have been considered invasive in Massa-

chusetts, at least in part because they are known to be invasive in other regions and thus

expected to be so here.

10. Have at least one occurrence in Massachusetts with high numbers of individuals

forming dense strands in minimally managed habitats.

11. Have the potential, based on its biology and its colonization history in the northeast

and elsewhere, to become invasive in Massachusetts.

12. Be acknowledged to be invasive in nearby states but its status in Massachusetts is

unknown or unclear. This may result from a lack of field experience with the species

or from difficulty in species determination or taxonomy.

Species as used here includes all subspecies, variety, forms, cultivars, and synonyms

unless otherwise noted.

Fig 9. Criteria for including a species as non-invasive or invasive in Massachusetts P'art 2!



FIRST REVIEW LIST FOR MASSACHUSETTS PLANT EVALUATION SUBCOMMITTEE

Scientific Name Common Name

Goutweed

Tree-of-heaven

Garlic-mustard

Aegopodium podagraria

Ailanthus altissima

Alliaria petIolata

Berberis thunbergii

Calomba caroliniana

Japanese barberry

Fanwort

Celastrus orbi culata

Centaurea biebersteinii

Oriental bittersweet

Spotted Knapweed

Black swallow-wort

Autumn olive

Hairy willow-weed

Cypress spurge

Sea- or horned-poppy

Yellow iris

Lonicera x bella

European waterfoil

Lesser naiad

Common reed

Japanese knotweed

Creeping buttercup

Common buckthorn

Glossy buckthorn

Black locust

Watercress

Multiflora rose

Curley pondweed

Water chestnut

Coltsfoot

Fig 10. First Review List for Massachusetts Plant Evaluation Sub-committee
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Cynanchum louiseae

Eleagnus umbellata

Epilobium hirsutum

Euphorbia cyparissias

Glaucium flavum

Irispseudacorus

Loni cera japonica

Loni cera morrowii

Lysimachia nummularia

Lythrum salicari a

Myosotis scopioides

Myriophyllum heterophyllum

Myriophyllum spicatum

Naj as minor

Phragmites australis

Polygonurn cuspidatum

Ranunculus repens

Rhamnus cathartica

Rhamnus frangula

Robinia pseudoacacia

Rorippa nasturtium-aquaticum

Rosa multi flor

Potemogeton crispus

Trapa natans

Tussilago farfara

Japanese honeysuckle

Morrow's honeysuckle

Honeysuckle hybrid  morrowii x Tatarian!

Moneywort

Purple loosestrife

True forget-me-not

Variable waterfoil


