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MR. O' CONNELL: Our next speaker is Wendi Goldsmith, Wendi is the president, founder,

senior bioengineer and geomorphologist for The Bioengineering Group located in Salem, MA.

She's worked for The Bioengineering Group for the past ten years. She has extensive experience in

all phases of bioengineering project design and implementation for lakes, rivers and coastal areas.

She's well versed in the structure and biological characteristics of erosion control materials

and native plants and their suitability and limitations for use in the bioengineering system. She

has a BA in Geology and Geophysics from Yale, an MA in Landscape Design from the Conway

School in Conway, Massachusetts, and an anticipated MS in Plant and Soil Science from UMASS

Amherst. Her subject today is going to be the History, Theory and Practice of Bioengineering

Design in Coastal Areas.

One announcement. At the end of the day we' re going to have an open discussion and an

opportunity for questions and answers on all these issues, which I usually find very useful and

informative. Wendi however is not going to be able to stay for the entire day. So she said it was

all right if you wanted to interrupt her with appropriate questions while she's going along.

There' ll also be a little bit of time after her talk for questions as well,

MS. GOLDSMITH: Thanks.

I'm really excited that this whole talk is going on and that the level of discussion is where

it's at nowadays. I' ve been involved in this country and outside of this country for the last twelve

years, exclusively on salinization and management of the land-water interface in coastal and

freshwater systems. And actually a couple of people have come up to me this morning saying,

oh, I remember when you were wandering around these areas ten years ago introducing the

notion of trying something other than hard structures on some of these areas, and explaining

some of the things that were going on in some other countries. And Dave Lyttle said, I remember

when you showed up in jeans and sneakers and kind of made this pitch that sounded kind of

funny at the time. What is that, you know? Is that an ugly handbag under your arm? No, that's a

sample of fiber erosion component materials that's going to be useful in these applications.

So we' ve all come a long way, I think. And ten years ago, people were very curious yet

skeptical about using vegetation and some other nontraditional systems for coastal stabilization.

Even from a regulatory point of view, these ideas were often met with more resistance than when

people responded to some conventional hard structures. We' ve seen a lot of progress and a lot of

clarification about policies, technical issues related to the reliability and predictability of different

approaches, and yet there's still a lot of room for change. And I hope that as I give my talk, you

can see where some other regions have learned different things and perhaps start thinking about

how some of these systems can come into play to address some of our regional problems.
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The fact of the matter is, some of these nontraditional systematic soft structural treatments

to coastal erosion problems have been around for a fairly long time. All of them, if successful, are

based on a sound knowledge of the very complex and often quite unforgiving dynamic systems in

a coastal environment.

There are a number of very active factors that contribute to coastal erosion. We have

waves. That's usually the first thing that comes to mind. Actually, there's a fair amount of wind-

driven process, wind-blown soil and sediment movement that both causes erosion and sometimes

replenishes and restores land that's been lost to wave erosion.

Frost, thaw, groundwater migration, and just plain old surface erosion due to rain splash

and runoff also play a role, but these are generally somewhat on the back burner compared to the

more obvious wind and wave-generated erosion. But all these things need to be understood and

addressed, whatever the system you' re employing may be.

There are also a number of passive factors to coastal erosion. These are the luck of the

draw. Different sites have different configurations: The geometry of the bank, the underlying

geologic material, and its engineering properties, how it interacts with wind and waves primarily.

These are all factors that, to a certain extent, you have because they' re there, But in another way,

you have the opportunity to remold, modify, and to some extent alter those configurations as

well.

It's the same with beach characteristics, You pretty much have what you have. But in

these dynamic systems, the sediment that makes up a beach is actually not just a static thing

that's there forever. There's a lot of movement and exchange of materials over time. And to some

extent, if we think about the assessment and engineering process for a coastal management

project, if we think about it over time instead of as a static snapshot, it allows us to better under-

stand the processes and to identify some management solutions where over time we manage

these processes.

So the composition: you have fine sand, coarse sand, well-sorted materials, a mixture of

different particle sizes. What's the composition of your beach, what is its width, what is its slope?

All of these things influence how those active factors play out on the site.

And the same with offshore characteristics. What is the slope and depth and the benthic

environment offshore from your beach. What's the fetch? Are you sheltered by headlands or

islands or different offshore barriers, natural or built? These all have to be well understood. And

every site, of course, becomes entirely different from any other site. The one thing you can rely

upon is that all these sites are going to have their own unique attributes and ultimately probably

some headaches and things that you face major chaHenges over.

It's also true that when Mother Nature builds coastal environments, she does not tend to

assume that they are stable. She is very aware of all of these different processes, and essentially

the most active and dynamic coastal environments are well understood at this point in time to be

changing on a pretty rapid basis on a geologic time frame. We sometimes forget that because the
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geologic time frame is a little bit slower at least than the engineering time frame, we' re also deal-

ing with problems where homes, roads, boat regulated facilities are built in geologically active

areas. And we' re in a bind. There's a lot of infrastructure. There are health and safety factors that

were we starting over today, we might not be citing these things where they are. But how do you

manage them when they' re already there?

The fact is, there's no simple answer. But by understanding the nature of the dynamic

processes, we too can design on a geologic time frame, design hand in hand with the processes of

change that are active on the site. This often helps us get out of the bind, and in a satisfactory

manner.

In fact, even the hard engineering disciplines have evolved over the decades to recognize

that harder is not always necessarily better. Even the engineers of hard structures have been

humbled by the forces active in many coastal environments, Rather than trying to build the

biggest, baddest, toughest, most reinforced bulkhead in a coastal environment, there's been a shift

towards building structures that themselves have some resiliency and flexibility.

These are like twenty feet by twenty feet cast concrete reinforced jacks, just like you played

with when you were a kid. Only these multi-ton structures are lowered by crane into place on a

shoreline. And every time these major Pacific waves crash into it, the whole thing gives just a

little bit, but because of the interlocking properties of the materials, they don't just roll away and

fall out of the site. They tend to stay. And over time, they can be maintained by being picked up

and placed back where they were originally intended.

So an engineered system like this flexible revetment has a set of attributes that's very

similar to the beach and dune system on a barrier island that is also changing over time, being

moved around in response to major storm events, coming and going over a geologic time period,

but essentially doing its job even though it's not holding a hundred percent rigid under all the

forces.

We also recognize that the most rigid structures themselves have a number of drawbacks.

The New York Metropolitan area, including the extensive coastal systems on the Long Island and

Jersey Shores, and Staten Island, too, in the middle there, they have a number of interesting

attributes because these are intensively thickly populated areas, and ironically, due to the high,

high level of urban development, it's been well-documented that natural sediment supply from

normal watershed process has been truncated. A lot of these watersheds are so heavily paved that

the natural yield of sediment in the form of silt and sand-size particle grains is actually sealed off.

So this stuff is not getting out into the beach environment. That is one of the things that's trig-

gered � actually accelerated beach erosion. But then there's the same old problem of should

people have been building there ever? It's an area that's subject to change.

Well, for both of these reasons, people had, of course, the motivation to go out and pro-

vide various structural systems to manage erosion, ln addition to just armoring shorelines, which

is expensive and not always easy to do, there's obviously the opportunity to use perpendicular
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groin or jetty structures to capture the sediment that Mother Nature is moving around on the

beach, and help keep it where people want it.

The problem is at the end of the day, this tends to be a zero sum game, And in many

cases, you see where sediment supply is pretty rich, like up here, and all these perpendicular

jetties do a very good job and are functioning more or less the way a dam functions on a river to

create a trap of sediment. The sediment is normally moving, carried by currents, down this way.

And here we see plenty of sediment, a wonderful beach. Not quite as much sediment, but

still a wonderful beach. We start to see areas where, oop, there's no more sediment getting by

from up here, so this beach is holding its own, but it's not in all the width and glory of the upper

area. By the time you get down here, there's nobody screaming for sediment, they haven't been

sticking in extra jetties or any other supplemental measures. And by the end of the game, where

the jetties end, you' re in a natural area, a wetland, who cares, nobody's screaming for help from

the government, we see ongoing loss and erosion.

This phenomenon is well documented, and for this reason, there is a lot of regulatory

resistance to using much of any hard structure based on the assumption that these things sooner

or later are robbing Peter to pay Paul, that in this zero sum game of sediment balance in coastal

areas, somebody's got to lose, and usually it's the resource base that has no vocal advocacy that

tends to lose.

So it's awfully hard nowadays to even approach the idea of managing coastal areas with

structures like this. As it turns out, from a science and engineering standpoint, it is awfully hard

to pinpoint one way or the other how these kinds of systems will work. It's very difficult, if not

impossible, for the best of experts to predict exactly what the sites will end up looking like, ex-

actly how these structures are going to interact with the dynamic movement of sediment along

the coastal area.

So we find ourselves in this predicament. Clearly, there are people and private and public

property and infrastructure that people are motivated to protect. There are many clear reasons

why some of the more obvious choices to protect them are met with some skepticism and resis-

tance; and it's also obvious that even within the field of coastal engineering, there is a movement

away from some of the older, more rigidly-based design protocols into some much more adapt-

able, flexible systems, systems that are themselves dynamic and adaptive.

Now, the most amazing dynamic and adaptive coastal erosion project I'm aware of is a

very old, very large set of civil works projects spanning from the coast of Denmark, through north

Germany, into the North Sea area of Holland. Of course everybody knows of Holland as being the

lowlands and is familiar with all of the land reclamation work, but what a lot of people don' t

realize is how they got started at doing that, and how they got good at doing that. And a lot of

that has to do with problems they faced related to the geomorphic conditions along the North

Sea coast. It's a very shallow sloping sea, and when the wind blows from the north, walls of water

just push inland. It's awfully hard to draw a line on your GIS map in the natural landscape of



northern Europe, the North Sea coast, to define where's land and where's water. The distance

between normal low water and normal high water is actually about two to three kilometers wide,

and in extreme events, the high water goes much farther inland than that.

So people care an awful lot about these small vertical changes and people expend a lot of

energy, as everyone knows, and I think Holland in particular, to just keep that water at bay.

What people often don't talk about is how hard it is to create and maintain those dike

structures to define the border between the sea and the land. And I' ll show you some of the

interesting things that they do.

These systems not a hundred percent built. This is a path through the dune system on the

North Sea coastline. I know I was struck the first time I visited one of these areas by the fact that

they were bold enough not only to fence alongside the path to keep people on it. Keeping people

on a path through the dunes is quite a good thing to do. As we all, I'm sure, are aware that if

people are blundering around off the path, they can be very destructive, They' re very secure in

Germany and Denmark about fencing these things, and darned if they don't use barbed wire, too.

It's a little unnerving actually to see the Germans so comfortable putting barbed wire around, but

it works. It suggests that they' re aware of just how important it is, the wind erosion and sedimen-

tation processes and the health of the vegetation and of the dunes in protecting their boundary

between land and water.

But then just out in front of the dunes, we have the major dikes. I took this picture while

standing on one of these major dikes. This is just looking out across kilometers of mud flats,

looking pretty much due north out to the North Sea. And we see that in addition to the dike

itself, that it's about fifteen feet high and forms the edge between land and water. There's also

these perpendicular jetty structures, and even these little smaller versions of jetties creating this

intricate sort of checkerboard baffle pattern because for this structure to be protected, this struc-

ture and all these little substructures need to be breaking up the powerful wave energy coming in

off this long, long fetch out to the North Sea.

But interestingly enough, these major rock armored dike and jetty structures are them-

selves made out of fairly locally quarried basalt rock � it's a columnar basalt. So even though

each one of these stones is roughly a foot to eighteen inches in typical diameter, each one of

these stones is actually at least a meter long. So each one of these structures tends to fit together,

kind of like a child's puzzle, and each one of these things � these rocks are hard to move, but

they' re also dry laid. There's lots of smaller fragments of rocks filling in all the chinks and cracks

between these. So again, when the waves slam in, the whole thing just kind goes poof, and gives

just a little bit, but it pretty much settles back the way it was built. So again, a very successful

application using locally available construction materials to create these flexible hard-faced solid

structures that aren't so solid after all.

But even in order for all of these structures to do their job very well, there's all of this wild

stuff going on on this gently sloping inter-tidal landscape. And we see increasingly small-scale



networks of little baffle

and jetty structures, And,

of course, all the while,

these things are interact-

ing with the tidal circula-

tion and all of the sedi-

ment that is being

brought in from the

whole North Sea coastal

zone  Figure 11!. What

happens when it enters

this whole baffle struc-

ture system? The energy

levels are slowly brought Fig 11. Soft structures for sediment control along the North Sea
down, and sooner or

later, whatever sediment is carried in the circulating water has been managed to effectively allow

it to deposit. So there's this continually accreting sediment source. The very energy that nor-

mally is so destructive and actively modifying the system is incrementally being tamed so that it' s

instead actually bringing sediment in. And not only is the passive intervention re-forming the

land creating these baffles, the North Sea is depositing sediment, but then things start to get more

active, too. Ingenious little amphibious excavator vehicles are slithering all over the mud flats,

scooping stuff out of the lower areas, piling it up on the higher areas, and the new deposition

tends to occur in the lower areas. So there's this active movement and manipulation of the

sediment that's brought into this zone of the landscape.

And once the sediment level gets built up to a certain height, crews of people are out there

using the tops of trees, from the forest, harvested in timber operations, and all of the slash from

forestry operations, all the fine branches. They' re building these little biodegradable crib wall

structures to further accentuate the baffle system, which especially is very, very effective at pro-

moting sedimentation right up close to these. But, in general, these do play their own role at

further trapping sediment and elevating the offshore topography. And after not that much time,

these little baffle structures have become � this is kind of a high point � they start to become

physically stable and at a suitable inter-tidal elevation, but they' re colonized by salt marsh plants

 Figure 11!. Folks up there are really alarmed. There are local Spartirta alternaflora that colonize

that are not their native spartina low marsh species.

But all in all, it does a magnificent job. Even further, through the effects of the foliage that

further adds friction and energy dissipation and traps and holds sediment in the root system, the

land just keeps building and keeps building until eventually, here's the low marsh, in the low

spots, and this starts to be dominantly freshwater marsh. Eventually, this stuff is built up so that



it's above the mean high water mark, and actually, ends up being used as grazing land. So it

becomes a useful resource zone that's simultaneously creating this major buffer strip of land to

change the offshore geometry and ultimately protect the dike system, which makes living on the

North Sea coastal plains a lot easier because you don't have to be ready to move your whole

family two miles every time the wind blows from an inopportune direction.

AUDIENCE MEMBER: Do you know the time frame of that process?

MS. GOLDSMITH: The time frame of this process is about a decade or so. And the folks

throughout Holland and north Germany have this down to a real science. They' ve been putter-

ing around, using all sorts of different materials, and they feel very strongly that you need rock

structures for some of these things, you need rock structures initially when you' re dealing with

water depths and fetch distances of certain magnitudes, but that once you' ve tamed the site

enough it becomes possible to get very effective results with the softer biodegradable materials.

And they' ve got also down to a science how to move the sediment around in order to end

up with the most usable land, which is another element of their multifaceted land management

here.

Question?

AUDIENCE MEMBER: The picture that we' re looking at now was once mud and sand flats?

MS. GOLDSMITH: That's right. And it's not too far � I actually shot a bunch of these

photographs about a decade ago while driving � I actually visited probably ten different sites

along the North Sea coast, and in some cases, they made land here, then they built another whole

dike out in front of it, and they were kind of incrementally marching the land out to the North

Sea, which raises a lot of other issues. But what I thought was very fascinating, just from an

engineering standpoint, was how these different major and minor structures and sediment man-

agement with these little amphibious excavators and natural plant colonization, as well as ulti-

mately � they actually do seed fresh � they seed upland meadow species onto their grazing

areas.

All of these things suggest and demonstrate a whole set of tools that can be used in any

number of ways that are � including some that are a little different from how they' re being used

here.

AUDIENCE MEMBER: Two questions. Is this done by private enterprise or by the govern-

ment? And second of all, when it's done, who ends up owning the land?

MS. GOLDSMITH: Well, in this area, all of this is being done by the government, and

ultimately, all of it becomes government-owned land that is actually � grazing rights are being

leased out. So, some of the legal and property rights issues are kind of neatly managed by that

scenario.

Ultimately, however, some of these works are happening seaward of private property. And

in most cases, at least in this geographic region, any property owner tends to be wildly grateful for

some of the protective efforts being made here.
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I have a great deal

of respect for the impor-

tance, the benefits, and

the detail-oriented nature

of the permitting process

we' re all familiar with

here in the New England

region, Massachusetts in

particular. You ain't seen

nothing till you' ve gone

to Germany and Hol-

land, partly because the

systems are much more

complicated, and the

nature to the solutions to Fig 12. Sediment control using soft breakwaters R sills

problems � you' re not talking about, you know, the coastal bank is getting closer and closer to

my back porch. I'd like to do something about it. You' re talking about huge, regional scale

interventions like this that need to be thought through from many different perspectives. And

solutions like this have actually evolved in the context of an extraordinarily rigorous and cornpre-

hensive amount of public feedback, regulatory review from an economic and ecological analysis

point of view. And for example, all of these systems turn out to be a huge boon to local fisheries

industries, because along the way you' re creating a lot of substrate and shelter areas for various

young or low on the food chain organisms. So systems like this are I think a pretty fair reflection

of some optimal strategies, at least for these areas.

And, in fact, the engineering communities throughout Germany and Denmark and Hol-

land began realizing about twenty-five years ago that a lot of the things that have been adapted

and established out of necessity on the North Sea coast could actually be very effective when

applied elsewhere. And here's an example of a dead branch breakwater structure with some

freshwater plantings being used in a lakeshore setting  Figure 12!. And sure enough, when you

see one of these things being built, it's working a lot the same way as the North Sea systems. A

structure like this is very effective to serve as construction phase sediment control. It' ll help

effectively trap and maintain any erosion from the land surfaces. From a regulatory point of view,

these structures, which can be made with dead brush, they are often made of coconut fiber

fascines. They' re being made out of � in some cases, they do include rock as an element, but

their function remains the same, or close to the same. In this case, this is accepted as a construc-

tion phase sediment trapping mechanism, even when new fill soils are brought in to create a

proper geometry that optimally interacts with the wave environment.

These are often combined with vegetation-revegetation measures that are very immedi-



ately effective. Right in this slide you can see some high strength woven coconut fiber matting

pegged in place on the toe of the slope in an area that during a major windy storm event becomes

part of the splash zone. These are actually some pre-vegetative coconut fiber mattresses cultivated

in a specially designed nursery that can be brought to the site and staked in place. And they

contain very mature plants that quickly establish a buffer of plant vegetation that itself is very

effective at stabilizing the shoreline. In fact, in some cases you don't need a breakwater at all-

you just need the plants.

And also, ecologically, this allows the whole structure to get up and running, in terms of

providing a water quality buffer, providing food source for various terrestrial estuary and aquatic

animals and so forth. It's up and running at a high level of function from the initial installation,

and continues developing at a pretty fast pace.

There's a lot of hemming and hawing going on currently about � in fact DEP and the

Corps of Engineers are doing some major studies as we speak in New England and in Massachu-

setts, about does wetland creation work. Are mitigation wetlands successful? For the most part,

that's the only kind of wetlands people have been building. But there's a lot of skepticism about

whether other functionally significant wetlands designed to perform specific goals � fulfill spe-

cific goals.

People doubt sometimes whether they' re effective. And to this I would answer, they need

to be designed properly and they need to be engineered as aggressively as engineers have engi-

neered anything else they take seriously, which is a little bit on the over-design end and you

probably feel pretty safe.

I would argue that most wetland creation projects have been accomplished on a fairly

minimalistic basis, where people are trying to get by with as little as possible, which is an attitude,

I don't mind pointing out, that the engineering community doesn't accept in any other realm of

engineering, and probably shouldn't be accepted so easily in this realm either.

This is an example of very robust re-vegetation methods. And sure enough, they work.

And this is just to remind us this particular project has � the breakwater is visible during low

water periods.

MR. O' CONNELL: I had a question � seeing the stone breakwater out in front. I think

the skepticism may come from if a marsh is not there now � and they' re trying to establish a new

marsh for erosion control, perhaps the hydrodynamic system or the wave climate wouldn't sup-

port building an artificial marsh there. So I guess my concern would be if the marsh isn't there

now and you recreate the marsh, how long will it last, and is it really cost effective?

AUDIENCE MEMBER: Well, isn't that when we talk about changing the geometry?

MS. GOLDSMITH: That's right. You can't just park any old marsh system any old place

and expect it to work. But you can recreate the whole system in which another marsh exists, and

your marsh will work. Sometimes, it's enough just to create the sort of shallow bench, and

Mother Nature will spontaneously come in and re-vegetate it. Then again, it may not work out



that way. So your level of certainty increases the more steps you take to establish the final full

end condition that you desire. This is actually a dead brush filter layer, so there's no plastic base

geo-fabric involved in this. Dead brush, but there is a little apron of stone sitting on top of that

dead brush filter layer. And then this is a branch cribbing breakwater structure. But there is a little

permanent material as part of this particular system. There are many ways to design these, and

they should be designed to be very specifically tailored to your site conditions.

And there are some spots where it's attractive or necessary to build this kind of vegetative

system where you' re going to need a little bit of structure to make it possible.

AUDIENCE MEMBER: I guess I would just point out that obviously there are going to be

effects of anything that you implement in something like this where you' re creating a marsh,

you' re eventually or you' re ultimately slowing the sediment deposition or sediment transport

patterns and potentially estuarine system slowing down seaward deposition towards the coastline

and � I mean, there are obviously effects on every facet.

And I guess one of the things I'm wondering is what is the setting of this particular restora-

tion project in the hopes, obviously, of protecting upland property. But can you give us a little bit

more background as to why this was implemented.

MS. GOLDSMITH: Sure. This is partly to protect upland property, party to re-establish lost

wetland habitat in conjunction with the water body. This happens to be a freshwater system. But

the system is � it's part of an irrigation reservoir system, so the water levels fluctuate, and it's got

some pretty wide fetches � with the wave environment, so physically it's very similar to many

coastal environments.

The other thing going on here is a water quality buffer. In this case, it's mostly some

intensive agricultural land uses around the reservoir system, and having a little bit of buffer to

manage surface runoff was very valuable. Of course our coastal areas are under the most intense

development pressure, although on a case-by-case basis, the situation may be different. We' ve

lost a huge amount of coastal wetland areas, so from a habitat and a water quality balance, we' ve

already lost some of those functions. And some of them were urbanized settings that I' ve studied,

although there tends to be a pulse of sediment during an active construction and development

phase. Once new development occurs, there does tend to be, all other things being equal, less of

a sediment yield to the system. So keeping some of the sediment within the system and delaying

its time leaving the aquatic system can actually be a smart balancing countermeasure to some of

those trends.

Currently, Massachusetts' regulatory policy is such that it's recognizing how hard it is to

precisely model exactly all of the effects that any hard structure has � it's hard enough to predict

the effects of hard simple structures, It becomes a real challenge to effectively predict the perfor-

mance of some more intricate and less well-studied systems. And, in fact, everybody involved in

this field tends to recognize this, just about. Anybody who gives you a precise answer is either

deceiving themselves or you.



So I think it's helpful to start looking at past and present and potential future trends to

make some qualitative � to account qualitatively for some of these things.

I have yet to see a site where it's possible to argue why building � why using biodegrad-

able materials to re-establish water's edge wetland plant communities would be counterproductive

to the system.

Yes?

AUDIENCE MEMBER: Have these methods been employed anywhere near here or in the

United States? Especially in coastal areas.

MS. GOLDSMITH: Yeah, some of these systems have been used. But how many people in

the room have worked with systems related to these anywhere, including in coastal areas?

A few hands go up. Oh, come on.

Those of you who've been employing these systems, do you generally � do you feel good

about it? Do you feel that there's a pretty solid level of performance coming out of them?

Lucky you.

AUDIENCE MEMBER: I'd like to make a point about your last comment.

MS. GOLDSMITH: Sure.

AUDIENCE MEMBER: I think it's still early to say one way or the other. As you men-

tioned, you' ve only been doing it for ten years, and some of us have just been doing it for that

same time period, and it can take five or six years to even get to a point where you feel comfort-

able with the site or determine whether something has been working well or not working well

because, as you mentioned, this is a freshwater system and we' re dealing with coastal situations

where it may be a completely sandy beach with no vegetation. And so they are working � I guess

they are working, but it's hard, it's taking time, and we have to tweak everything along the way.

MS. GOLDSMITH: Yes?

AUDIENCE MEMBER: If twenty years is a good perspective, I'm familiar with the situa-

tions in Michigan on some of the rivers where it's partly because of some extreme erosion but also

cattle and things like that. Similar situations have been very successful and proved the � or

greatly reduced the amount of sediment and therefore kept high quality trout streams.

MS. GOLDSMITH: There are a number of examples throughout the country where various

bioengineering and other soft engineering or hybrid engineering systems are being employed very

successfully. And they' ve been � these kinds of treatments have been used in Europe with more

widespread and technically reviewed � they' ve been part of the mainstream for significantly

longer. And for my own part, after coming out of undergraduate and graduate training and being

very interested and being involved with some of these things, I kind of popped out of school and

said, oh, the real world isn't doing very much of this anywhere here. And so I went over and I did

a year-long apprenticeship training program with a German firm that had also been building on a

hundred and fifty years of traditions, including some of the North Sea work and projects like this

that actually that German firm was in the rniddle of while I was training there. So there are



plenty of places to find some examples.

I guess one of the reasons I was invited to speak today was to talk a little bit about the

history and the background, to give people some familiarity with the references out there that-

the fact that some of these things have gone on. And actually, we have a fair bit of this informa-

tion accessible on our Web site that we maintain. And I can hand out some cards at the end if

people would like to access some of that information, so you can tap into some of your own

further research to answer questions you may still have.

MR. O' CONNELL: Just one comment, There are quite a number of sites where these non-

structural systems have been installed and appear to be relatively successful in the Chesapeake
Bay area, if you' re looking for some case examples that have been in for a number of years.

MS. GOLDSMITH; That's true. And there are an increasing number in this region. There

are a lot more freshwater sites with river and lakeshore areas. The number of coastal sites has

been growing steadily, but I think we probably all in this room recognize that the physical condi-

tions on coastal sites tend to be the least forgiving, the most challenging, and the most diverse.

I' ve kind of heard third and secondhand about a handful of projects, including in this very
close region, that haven't turned out as planned � and haven't panned out as people planned on.
And this can be very discouraging, but I think it also is somewhat inevitable. I encourage that the
most rigorous science be employed in the planning and design process as well as good execution.

But also, it's a little hard to predict exactly all the factors that are going to be relevant in

these very complex systems. So onlookers should be somewhat understanding if there's an occa-

sional flaw and hopefully learn from them.

Here's just a little construction diagram. This one highlights a cylindrical sack gabion type

structure used as a breakwater. In some cases, you need a little bit of structure, not just biodegrad-

able materials that are temporary in a life span. One of the kinds of settings where that type of
permanent structural reinforcement can most certainly be relied upon is in barrier island and

dune systems. If for various reasons one wishes to insure the permanency of a dune system, you
can't really do that without some hard structure in any way that I'm familiar with.

This is an example of a project constructed nearly twenty years ago on the southern coast

of England in the Dover area. And here they did a pretty good job at mimicking the topography
of existing dunes � well, the dune that used to be there. And here's the site. You know, here' s

this building off in the background, and here's the same building. This is basically looking at this
whole artificially reinforced dune system after its' been growing for about ten years. So the whole
project is twenty years old now. I don't have a more recent photograph, All of the shorebirds

think it's a natural dune. All of the tourists think it's a natural dune. And some of the adjacent

property owners and everybody on the harbor is really grateful. But it's not a natural dune when

the storm surges happen because it actually provides a very high level of integrity against�
protecting the harbor against storm surges.

MR. O' CONNELL: Is that cobble or shell hash inside?



MS. GOLDSMITH: This is cobble. Here's how the project looked right after its initial

construction, basically, sand fill. A little aeolian process. This is a little gust of wind-borne sand.

You know, the natural dune forming wind-driven processes continually deposit more sand on

this. Here's actually a little bit of the gabion face that's exposed. A storm event has washed away

the sand. But quickly, the dune grass starts sending its runners down the beach slope, grabbing

onto sand, reinforcing the sand, and the system, there's this kind of give and take. The structure

keeps excessive loss from occurring, but it's the natural wind deposition and the growth of vegeta-

tion that's actually helping to maintain and rebuild this system.

Yes?

AUDIENCE MEMBER: We did one similar to this in Rock Harbor in Orleans, and we used

two-by three gabions as the structure underneath. And it's been in about ten years, and all we

have had to do subsequently is work on maintaining somewhat of a foredune in front, and it' s

worked very similar to your picture. So it does work in the Cape Cod environment,

MS. GOLDSMITH: I'd love some pictures.

MR. O' CONNELL: One comment on that. Location, location, location will dictate longev-

ity or not.

AUDIENCE MEMBER: This is Cape Cod Bay with a northwest fetch. There is marsh in

front of it.

MR. O' CONNELL: Yes, and there's a quarter to a half-mile shallow sand flat fronting and

sheltering it. A good site.

MS. GOLDSMITH: Well, I think the point that's being made is if you want to try to build a

dune, whether it's a structurally reinforced dune or otherwise, it best be a place where the supply

of sand and the windblown processes are in place to have a dune. If those processes are in place,

you can have one of these instead of having a rock dike the way my in-laws down on Long Island

chose to defend their town from the Atlantic.

Even further afield, throughout Asia, coastal erosion � these are some very dynamic low-

lying areas. Much of the economic system in Thailand depends on not only the physical protec-

tion of their coastal areas, but also the biological productivity of those coastal areas, and how they

support offshore fisheries as well as major ongoing aquaculture enterprises. And sadly, a lot of

recent unplanned development has greatly impacted these, triggering some ongoing erosion

problems, while greatly undermining water quality and general ecologic productivity in these

areas. So various international development agencies are pouring funds in to both come up with

concepts for solving these problems, as well as implement them and study their effects, and

continue to manage the system accordingly.

But not surprisingly, a lot of these types of approaches are being employed and with great

success. This particular illustration shows some gabion baffle systems � the preferred method

here in the land of coconut production is pre-vegetating various coconut fiber materials with the

various mangrove species and getting colonization. But it's a two-phase process, much as what' s
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Here's an example of a real typical local scenario, where you have an eroding coastal bank.

Erosion just happens during the odd storm with storm surge conditions. In this particular project

done close to ten years

ago, folks involved in the

project wanted to use a

layer of plastic based

filter fabric underneath a

coir fascine bank stabili-

zation treatment. These

kinds of materials tend to

inhibit the development

of plants, and the con-

nection of the plant roots

with the underlying

substrate. And as is the

case with all of these

treatments, it is all about

location. It's about Fig 13. Vegetation growing through a rock revetment
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being used on the North Sea. The first phase is to construct adequate structure to help trap sedi-

ment and to knock down the energy level during storm events, so the plant materials can survive.

If they do some planting in the back of it, then over time, the mangroves are spreading them-

selves out as the sediments accrete, as the energy levels are managed through the built practices as

well as the effects of the emerging vegetation, And these systems tend to � this whole thing

becomes very biologically productive mangrove swamp, essentially replacing ones that people

built next door ten years ago.

So that's very successful from a stabilization standpoint as well as general productivity,

ecological productivity and quality of life issues. These are all simultaneously being managed very

effectively in the system based on these principles.

Here's a typical turn of the century � labor was cheap � hand-placed rock revetment.

This particular one is for the stabilization of a roadbed along the Elbe River, a tidal river in north-

ern Germany. And this actually shows the establishment of a vegetative berm in place of that.

Some of the major seasonal ice impacts have destabilized the rock berm, vegetation has grown up

through the rock revetment  Figure 13!, and in general, people recognize the value of having a

water quality buffer between the highway runoff and the receiving water. And so all of these

problems could be simultaneously addressed by the creation of this berm and the vegetation.

So there are many areas where these things are being perceived as well worth the effort of a

little bit of experimentation, a little bit of extra detail intra-disciplinary planning and design and

construction as well.



properly characterizing all of the site configurations, all of
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that adequately addresses them,

This is a site that would never be a dune. It never was a

Fig 24. Coir fascine for bank

dentally thrown out. This wonderful marsh here, wonderful marsh there, it got removed in this

middle section, And this particular channel was used as barge access to the New York City land-

fill. So a number of heavily laden garbage barges were moving in and out of this channel on a

daily basis, kicking up an enormous wake. So even though a well-developed marsh had the

structural integrity of its root system to hold up under that force, getting new plants established

here was a different rnatter. And, in fact, it was necessary to build a baffle-type breakwater system

out of these coconut or coir fiber fascines  Figure 14! into the coir fascines and into the land

sheltered by the coir fascincs, a bunch of fairly simple small-size plugs went in. Once the plug is

well established, it does start sending out shoots and sooner or later, provided it doesn't get pum-

dune, it won't be. If you want to try to make it a dune,

you' re going to have a real uphill battle. It has some rela-

tively minor offshore energies, wonderful, gently sloping

offshore and beach geometry. So really it's a pretty simple

process to stabilize this area. You don't have to worry about

toe stabilization. It's a really safe bet.

Often the weak link in projects like this have to do with

the fact that sooner or later you run into the property line

and you have kind of a piecemeal approach to these projects.

It's wonderful to look at the scale and the scope of a project

like the North Sea stabilization works. It would be a glorious

day, I think, if some planning level studies were done in this

region. Some general permits put through at the state, local

and federal level, and some of these kinds of measures could

be undertaken by people � if not all in one fell swoop, at least as part of a well thought-out plan.

I think that would make the whole process a lot less painful for the individuals involved, and a

lot more productive for the region's ecology and ultimately perhaps economy.

There are not that many coastal stabilization projects in the country, but there are a couple

that have been around a long time. This particular project is in Fresh Kills, New York. It was

done about twelve years ago. The problem here was that the New York City landfill operators on

Staten Island accidentally scooped up and threw out about four hundred feet of salt marsh. The

site manager asked a couple of workers to go pick up some of that plastic junk that has blown out

there and snagged in the plant material, people were complaining. This they did with a bull-

dozer. The State said, you know, ahh, put it back. But it was actually fairly hard to put back the

salt marsh because this whole area included � this was the area where the salt marsh was acci-



meled to death or ripped out by moving water, it does tend to fill in. And over time, this site

filled in despite, I might add, rather adverse soil conditions.

We' ve seen a lot about the baffle-type structures that can allow us to manage or manipu-

late energy levels and talked a little bit about use of weaker temporary biodegradable materials

and how they' re suitable in some cases using permanent structures, In other cases, where they' re

necessary, I'm encouraging people to be � well, at least to recognize that there are two different

realms of what's possible. And I'd like to suggest that there are ways to use either a hundred

percent natural soft materials or some of the harder structural materials, and at the end of the day,

still deliver attractive, but most importantly, ecologically productive landscape zones when you' re

all finished.

So I don't see any big split between structure versus nature. The structure is a tool, and at

the end of a day, hopefully it's stable landforms with healthy soils and productive vegetation that

we will have. And there are many steps we can do to achieve that.

One of them is often just getting in there and reshaping the environment. Very often,

we' re starting out with a profile that looks like this. If your typical water elevations during a

major physically active time period such as a good Northeaster, the water levels up here, not

surprisingly, you start to create a very shallow bench here and then a very steep area here. In

order to come up with the proper geometry to maintain stability over time, it's often necessary to

create a proper slope condition that stays within the balance of soil, mechanical tensile strength,

and often to create a zone at the proper elevation in relation to water surfaces so that good plants

with tough roots can come in. And for this reason there are various forms of structural materials.

Again, in some cases, it's going to be possible to make this type of structure out of biodegradable

materials, and other cases, it's got to be something a little more rugged. But whatever your exist-

ing topography, it needs to be adapted to meet the energy levels. This site � this kind of configu-

ration can be stable and relatively moderate energy levels, but you actually need tremendous

widths of beach or marsh vegetation to adequately buffer sizeable energy levels. We see this in

nature all the time. The most active zones in the landscape along the coastal system are those

systems with the widest beaches and the widest marshes.

But ultimately, when it comes to managing these systems and designing coastal stabiliza-

tion strategies that work hand in hand with the dynamic processes, there are a lot of things that

can be used that folks have not been actively deploying here in our region. For example, if we

stop looking at structure, recognizing the role, the passive role of shoreline geometry in either

promoting instability or maintaining or promoting stability, at the end of the day, it's all about

energy, how that plays out over time is a function of energy. And usually the energy is our en-

emy. It's the wave impact that creates the problems that we' re trying to solve. But ultimately,

energy can be your friend, the same energy that is freeing up, mobilizing soil particles and sedi-
ment particles and transferring them, moving them up and down the shoreline. This can be the

source of sediment as well as the process that takes your land away. And ultimately solar energy is
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an input that promotes the growth of plants that, as we' ve seen, can be very functional at trap-

ping and holding sediment.

Similarly, there are some very interesting coastal stabilization techniques Mat have been

explored, to a certain extent, with very limited playtime here in the Northeast so far that use

some kind of energy. Normally they' re just hooked up to the power grid and suck off huge

amounts of energy every day. But there's a huge opportunity to harness wind energy to operate

some of these systems.

So let me just suggest that coastal environments tend to have a lot of sun and a lot of

wind, the same attributes that draw the crowds every summer, and these are the things that can

ultimately be part of the process of creating stability for coastal zones.

This is just a typical schematic that includes a couple of things that we' ve been talking

about already: various woody and grassy plants, coir fascines, coir mesh dune fence to promote

aeolian deposition  Figure 15!. These are the kinds of things we' ve been talking about and that

people in this region have been using for a while already. They can be very effective as, say,

stabilizing a coastal bank or be adapted to other parts of the system as well.

There's a related type of treatment and I' ll describe a little � I' ll show a few pictures in a

moment. Artificial seaweed is basically a baked up plastic version of some of this stuff that can be

plopped and anchored in place, even in areas where vegetation can't grow because the energy

levels are too high, the water quality is too poor, the water depth is inappropriate or what have

you. But these have been used with great success throughout much of Europe and Asia, and I

think working on some of the same principles as this, can be a fairly effective ingredient in vari-

ous coastal envi-



many people here are familiar with these systems?

AUDIENCE MEMBER: We have one in Nantucket.

MS. GOLDSMITH: Yes, you have one at Sconset Beach. And there are a few of them

elsewhere around the country. But they were actually discovered accidentally in Denmark when

the operators of a local marine lab decided that maintaining their big saltwater aquarium � they

were having a problem keeping their water chemistry right. So they said, why don't we just

pump water in from the ocean and kind of keep our aquarium system re-circulating with real

ocean water every day. So the engineers got to that, and they decided they were going to use the

beach out in back of their marine lab � they had it almost as good as you guys have it here�

they were going to use that beach as a natural sand filter. So they put a slotted pipe underneath

the beach surface, and they just � they said we' re going to pump water � the water elevation's

going to be up here � water's going to have to pass through the beach, all of the little creatures

and flotsam and jetsam and little bits of organic debris will be screened out by the sand of the

beach, and we' ll slurp lovely, clean, saltwater into our aquariums. They were doing this, and it

was working just as they thought. It was fabulous. And then someone said, what's up with the

beach? This beach has never been wider. During a storm event, it doesn't seem to be eroding,
and in between storm events, it's accreting sand in a way that's completely different from what

we' ve been carefully monitoring over the last twenty-five years.

And so they started looking into this, and they � well, they started noticing that there

were physical reasons why that was happening, and that these were reasons that could be put to

good use. And so this notion of a beach dewatering system to provide stability by managing the
energy levels instead of the physical form made a lot of sense.

However, these are extreme energy consumers, and the one on Nantucket I think uses

something like a third of the total energy consumption on the island on an annual basis. So it

becomes a really good argument for a renewable energy source. I don't know how many of you

are aware of this, but there is a small � we' re taking some small steps toward renewable energy

wind power generation in the coastal areas, even right here in Massachusetts. Very recently, Hull,

Massachusetts, its first municipal electrical system wind generation station opened with great

success. Technically, it's working beautifully. People have decided it's kind of beautiful, they like
having it there, and, of course, on the back of the hybrid fuel vehicle, the "I'd rather be breath-

ing" bumper sticker just points out that really renewable energy is definitely a direction we all

should explore more. And any of the oceanfront sites where the stabilization problems are an
issue, are, in fact, the same sites where the wind is in plentiful supply.

The way these beach dewatering systems work is that there is some kind of a pump here

that is constantly drawing water in. There's some kind of a perforated pipe under the beach that

water enters. And there's normally the water table where the water table of the land mass meets

the water table � the water levels of the ocean. And before this pipe system is put in place, the

water table may be something like this. When the water is being sucked into the pipe, the water
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table is depressed; in fact, there's a negative core pressure or an actual suction property within the

beach sand matrix. So every time the waves slam into a sand front, you know, what happens is

normally a whole mass of sand just kind of goes "pflumpt", and some of the particles become

picked up by the water and carried away. In this case, the waves slam into the sand, they go

down into that sand because there is some suction below the ground surface, and eventually, the

amount of sand that is physically suspended decreases and actually the beach starts grabbing sand

out of the water column.

So it has been shown in the areas where this has been studied to some extent that these are

very effective. They' re not robbing sand from other parts of the beach as much as they are col-

lecting sand from the open water column. So this has some promise for fitting in from a regula-

tory standpoint.

They' re also � being mostly buried, they tend to be, you know, reasonably acceptable

from the aesthetic standpoint as well.

So again, as part of a dune-type system, you have the beach, you have this ongoing sand

deposition happening by virtue of the dewatering system being located right about here.

Artificial seaweed is a slightly different matter. This artificial seaweed actually is made out

of a lovely seaweed colored plastic and tends to have a relatively natural look. You can see a little

bit of the heavy nylon strapping that makes up a large mat that can be anchored very firmly into

the sea floor. This plastic tends to be buoyant and always floats up. And it functions much like

the dune grass on a dune or the marsh vegetation in an estuary system. It physically slows water

or air motion and tends to promote deposition. And, in fact, over time, these systems accrete

enough sand to become buried. Now, during extreme storm events, some of that sand gets

scoured away again, but then the process repeats itself, and it becomes buried. So this is a very

soft structural way of mimicking the processes that natural plant communities employ to help

create some stability at the front, most exposed edge of the shoreline profile.

And again, just putting it all together, this just depicts one possible scenario, all of which,

however, has to do with using various materials in various zones relative to water surface eleva-

tions to help use the natural process, the ability to bring sediment to the site, enhance the natural

process's ability or add some artificial processes to keep the sediment on site, but ultimately to

keep all of the habitat zones within the area and to maintain the aesthetic characteristics of this

beach system rather than imposing some major artificial structural treatments.

And I just thought I'd close with an interesting example of just how much value many

people can put on the beauty of these coastal systems and our ability to manage them. We have

� at our company we had an interesting opportunity to be invited to serve as technical consult-

ants to a multimedia performance art project carried out on the island of Vinalhaven up in

Maine. In this case, the property owner was a fairly well-known artist whose life work it is to

restore the land that she bought, which formerly was a quarry, from which the Boston Public

Library and the New York City Post Office's granite blocks were harvested � or were quarried.
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This bit of land was the stone wharf on which these cut blocks of granite were loaded onto the

barges that took them to these major eastern cities. This area, however, had once been salt marsh.

So this major stone-filled structure had obliterated this little marsh, and, in fact, there was maybe
a stone fill area here.

So our project involved scooping out a lot of old broken chips and flakes and hunks of

granite that were waste products from the granite shaping process, creating this little inlet that

had a suitable level of stabilization, using various materials. Here's the pond, what's left of the

quarry, here's the spit of land, and the spit of land provided a sheltering function that helped
make salt marsh establishment in this area easier. Actually, the artist was there making diagrams
and writing poetic text and basically trying to get everyone on her little island and anyone else
who'd pay attention to notice the beauty and the importance of the little restoration and en-

hancement of the coastal resource area.

What we developed by way of a conceptual diagram showing the removal of the rock fill
and the rock armor and the establishment of some various salt marsh elements, she added addi-
tional text and color to.

But ultimately at the end of the day, it was the restored resource area that was most inter-

esting, although in addition to transforming a barren granite landscape into a vegetated coastal
bank and salt marsh zone, Aviva Rahmani went on to continue producing various pieces. There' s
a video, there is a little dance piece that's been performed all over New England, and there are oil
paintings documenting the different stages of the construction and development of the project.
And my favorites are actually the stained glass period � pieces that depict all of this. But any
way, just to remind us that there are many practical and functional elements to this, but as well,

ultimately something that's perhaps a little more inspiring to many people.
And another thing we should all include is as a goal in how these things look, how these

things educate, and how these things inspire people. It's another reason for us to look outside the

box as we try to solve some of these problems, when we look a little further into less-tested terrain
to try to solve some of these problems.

I'm here to gladly entertain a few minutes of questions.

Yes.

MR. KEON: Ted Keon, Chatham. One of the overriding themes that I wholeheartedly
agree with is the importance of the geometry and the toe protection, if you will, by creating the
transitions out at the base of the eroding bank or bluff or whatever it is you' re dealing with. I also
think that's one of the biggest problems that we face both from a regulatory perspective, eco-
nomic perspective, in some cases a social perspective of actually moving into that zone. We are

often regulated to only go to the high water point. You can't go beyond that, because then you
are opening up a whole different realm of issues and again, socio-economic, et cetera. I don' t

know how they jumped that point. How do you actually get out into that low water area and do

the proper engineering so that your shoreline stabilization, soft solution on the bank will, in fact,



be effective?

MS. GOLDSMITH: Well, I think it's pretty safe to say that under the current very piece-

meal, parcel by parcel approach to addressing these problems, it is just that. It's addressing a

problem. And the regulatory response to one property owner protecting their interest is to basi-

cally get in the way of that. The greater public value isn't often something you can address on a

site-by-site basis. And, in fact, to do the studies that would evaluate how to best achieve that, and

to document the probable outcome of succeeding and achieving that, that's pretty costly to do,

and it essentially doesn't happen at the parcel-by-parcel scale.

I mentioned it a little off-the-cuff earlier on, and I think it's a very worthwhile thing to

consider addressing these problems on a regional scale, and to sort through some of the policy

and permitting issues on a regional scale, And I think that � well, I'm hoping that some of the

possible examples and methods that I' ve illustrated here could help introduce to a wider audience

the notion that there are ways to simultaneously address the interests of the private property

owner who, for whatever reason, owns a house or � maybe it's a town and they own a road or a

park or whatever, in an area that's unstable.

I'm a geologist by training, first and foremost, so I take the long view. These are very

ephemeral systems, many of them, and we' re pretty silly if we think that there's anything perma-

nent about them. But I have a hard time saying that to someone that has their life savings or

their family's well-being closely connected with one of these situations.

And I think there's also a real opportunity, if you really assess the incremental loss of

habitat and water quality within the region as well. That's no secret. There's an opportunity to

take restorative measures that really do fill a greater number of social objectives.

So I'd love to see as a result of meetings like this more cooperation to help identify ways to

do these things. And I hope this opens up people who may not have been aware of all of the

possible strategies, to think about how they may lead into that type of scenario.

MR, BURGESS: Mark Burgess, with Coastal Engineering, You describe a lot of different soft

solutions that work in freshwater environments and a lot of low energy areas. Some of the fiber

roll solutions that you presented are in banks I would say, by the pictures, well above mean high

water, not subjected to normal storm or wave energy. How do you feel about some of these soft

solutions exposed to direct wave energy in areas such as velocity zones or below flood elevations?

MS. GOLDSMITH: Well, this talk really wasn't meant to be getting into some of the more

quantitative design procedural issues, but there are a number of examples of � I personally have

a lot of experience, and I know other people who have even more experience that I do working

with a range of materials in situations just like what you' re describing in fresh water and marine

systems. So in general, I think a lot of these type of solutions can be relied upon to perform there.

I also illustrated some of the artificial seaweed and beach dewatering material as what I

personally think are going to be better bets economically and aesthetically and ultimately

regulatorily in a beach environment.



Any type of system that does not normally host a permanent vegetation community, can' t

be stabilized with a vegetative system alone. Many coastal banks are good candidates for stabiliza-

tion with biodegradable materials rather than vegetation alone, and you get pretty permanent

results. Other systems are going to be stable for twenty years and then experience retreat because

of extreme events. In those cases, some of the soft treatments help delay and minimize some of

%e ground losing events, but they can't arrest it completely, nor is that necessarily what anybody

is interested in achieving from a policy standpoint.

But there are other things. You know, I don't � I certainly don't want anybody to think

that coconut fiber is a panacea and that everybody should use it everywhere, and it' ll do every-

thing. I don't believe that's true, and I think there are many other types of solutions that actually

work at least as well, if not delivering better results aesthetically.

AUDIENCE MEMBER: I was wondering how well the dewatering system is working.

MS. GOLDSMITH: Well, I was so curious I took a peek not long ago out at Sconset, and I

was really skeptical about whether that one was going to work because it's a very � it's a very

active site with about the most coarse grain sand I' ve seen on a New England beach. And I was

actually quite impressed by how well it seems to be working at this point.

I have no involvement with that scenario, but I' ve been following the fate of beach dewa-

tering systems in this country for the last twelve years with great curiosity. The first system that

was put in there, I believe, essentially really wasn't designed or built right for the site. It's since

been completely revamped, and the system that is in place now does appear to be supporting it

very well.

And I think also most beach environments have sand particle size distribution that's a lot

easier to work with than the conditions out at Sconset. So hence, I think it has more promise in

other sites than that one. If they can do it there, they can do it anywhere.

AUDIENCE MEMBER: How long has it been in?

MS. GOLDSMITH: I think they' ve only been powered up at Sconsett for a month or two.

But the original system that had a number of issues went in � I'm not sure � maybe two years

ago.

MR. O' CONNELL: Mid '90s.

MS. GOLDSMITH: Mid '90s or even longer.

MR. O' CONNELL: Janet, if you want to learn more about the system on Nantucket we can

talk later. I' ve been tracking it since its installation and sat on the technical committee monitor-

ing its progress, but there's a gentleman from DEP in the back of the room who's now on the

technical monitoring committee for that project. I would sum it up saying the jury's still out on

it. The pumping capacity was recently increased and new pipes installed. That significantly

enhanced the pumping capacity because it wasn't meeting its design objective. That doesn' t

mean it's failing, it just wasn't meeting its design objective. Your counterpart, Jim Mahala from

DEP in the back of the room is on the monitoring committee. So, if you want to get more up-

58



dated information I'd suggest talking with Jim. He is currently reviewing the project and has been

for a number of years.

I think we should probably cut it off at this point. Wendi, that was great. I think you gave

us a lot to think about. Thank you,

MR. O' CONNELL: I think we' ll break for lunch, so you can continue talking over

lunch. This afternoon I hope we' ll answer questions about installations in velocity zones and will

they work there. What should our expectations be for installations in Velocity zones? This after-

noon we' ll discuss actual case histories presented by people who have installed these systems,

both dune plants and fencing, and various bioengineering applications � biologs and so forth-

in this region. So I think this afternoon we' ll really get into some nitty-gritty about do they really

work, where do they work, how much do they cost and so forth. So this afternoon, should be

very interesting. So please be back by 1:00 o' clock, and we' ll get back on schedule.

 LUNCHEON!
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AITERNOON SESSION

MR. O' CONNELL: Now we' re going to get into the actual application and installa-

tion of some of these non-structural projects in the coastal environment in this region. This will

be the time to ask questions about people's experiences, as well as offer your own case histories,

from a planning and regulatory perspective, and get into the nuances of actua.lly installing these

type projects that were engineered prior to permitting. Please, offer experiences on site consider-

ations or design changes based on site constraints. This is the time to give your experiences from

what you have learned with these particular applications.
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