Coastal Management Case Study: A small group discussion activity 
For ESCI 1101: Earth Sciences-Geography at UNC Charlotte

Written by Anne Jefferson (ajefferson@uncc.edu)

Context:
North Carolina has a two decade old ban on permanent coastal structures. Residents of the wealthy, private Figure 8 Island are petitioning for an exemption to the ban in order to build an “experimental” terminal groin at the north end of the island to protect approximately 20 homes that are currently threatened by beach erosion. According to the residents, beach nourishment is quickly undone, and the homeowners association is proposing to bear the costs of building the structure, doing the environmental impact assessment, and remove the structure if it is unsuccessful. Opponents, including a large list of coastal geologists, argue that terminal groins have repeatedly proven deleterious to neighboring areas and that by allowing an exception for a group of wealthy landowners, North Carolina sets a dangerous precedent that threatens its ban. The landowners have retained a lobbying firm and the services of a retired Corps of Engineers coastal engineer to advocate on their behalf. They also have a website (http://inletsolutions.org/). As of May 2008, the controversy is on-going and various state newspapers have offered editorials in opposition to the groin.

Activity Description:

To prepare for the case study, lecture material on coastal landforms and processes is presented. During the lecture, typical coastal engineering structures, such as groins, breakwaters, and jetties, are introduced. The case study is introduced with a brief overview of North Carolina’s coastal management laws, Figure Eight Island’s geography, and the current controversy over whether to build a terminal groin. Students are then broken down into small groups and presented with two opposing editorials. The groups are instructed to try to come to consensus as to whether the terminal groin should be allowed or disallowed or to suggest a third alternative. After approximately 25 minutes, each group informally reports out to the rest of the class.
Editorial in favor of the terminal groin

(http://inletsolutions.org/Portals/0/Figure%20Eight%20-%20Tom%20Jarrett%20OpEd2%20-%20January%202008.pdf) 

Research indicates terminal groins can be effective

By Tom Jarrett

There has been much debate lately regarding a proposal to help reduce beach erosion

along the North Carolina coast. Much of the criticism is based on a faulty assumption

that is simply not supported by a close examination of the facts.

The issue revolves around terminal groins and whether these low-lying shoreline

protection structures can protect the beach from erosion without causing adverse

consequences for neighbors. A group of scientists and academicians says it can’t be

done. In fact, groins already have been proven successful in North Carolina and

elsewhere without any major disruption to the natural flow of sand.

North Carolina has two successful examples of terminal groins — one of the north end of

Pea Island in Dare County and the other on the east end of Bogue Banks in Carteret

County — that have not created the type of adverse impacts being predicted by those

who oppose Senate Bill 599.

The performance of the Pea Island terminal groin has been well documented. NC State

University has conducted continuous shoreline monitoring for more than 16 years and

the data clearly demonstrates shoreline erosion on the northern 6 miles of Pea Island is

considerably less than the erosion rates the island was previously experiencing.

The negative impacts feared by some have simply not materialized at Pea Island. Here’s

why: a terminal groin quickly traps sand to form an accretion fillet that protects the

shoreline — but once the fillet is formed, sand continues to move into the inlet by

passing over, through or around the seaward end of the groin. In other words, the

terminal groin has a temporarily impact and then allows sand to continue its normal

flow.

The Bogue Banks groin has experienced similar results. While a formal monitoring

program was not established, beach surveys and aerial photos of the area clearly

demonstrate the groin has not had any significant negative impacts on the shoreline

west of the structure.

What makes these structures successful? They are located adjacent to unstabilized tidal

inlets. Robert G. Dean, a world renowned coastal engineering expert at the University of

Florida, has specifically studied the use of terminal structures at inlets.

He examines six successful examples — Boca Grande Pass, FL; Johns Pass, FL; Bakers

Haulover, FL; Clearwater Pass, FL; St. Lucie Inlet, FL; Ocean City Inlet, MD — in a 1993

paper, “Terminal structures at Ends of Littoral Systems,” that was published in the

Journal of Coastal Research.

The legislation being considered in North Carolina would only allow terminal groins to

be considered if they are located adjacent to unstabilized tidal inlets.

Those opposed to terminal groins have attempted to raise concerns about the negative

impacts of groins by referring to a Coastal Engineering Manual issued by the U.S. Army

Corps of Engineers. The reference used by opponents was intended as a precautionary

warning that the casual application of groins without proper engineering design and

impact considerations could lead to undesirable results.

A closer look at the manual provides a more relevant statement on the potential impact

of terminal groins: “Groins on the updrift side of inlets can benefit nearby beach

nourishment projects by controlling (or gating) the amount entering (lost) to the

inlet….Terminal groins fill quickly and do not have major impacts on ebb tidal shoals,

and normal inlet, sand-passing processes.”

That statement is the exact opposite of what critics would have you believe. It

demonstrates that terminal groins can have a positive impact when constructed under

the right circumstances.

North Carolina has successfully used terminal groins in the past and should consider the

use of groins adjacent to unstabilized tidal inlets. This is where our state faces the most

significant beach erosion challenges and the area where science has proven that groins

can work.

Tom Jarrett is a respected coastal engineer who spent 25 years with the U.S. Army

Corps of Engineers. He is currently works as a consultant to coastal communities in

North Carolina and nationwide.
Editorial in opposition to the terminal groin (http://www.wcu.edu/WebFiles/PDFs/Coastal_Scientist_Groin_Statement.pdf)
North Carolina law (G.S 113A-115.1) prohibits the use of groins – steel, rock or wood walls built perpendicular to the beach in order to trap shifting sand - and other permanent erosion control structures along ocean shorelines. This ban is based on: 1) extensive studies and technical data documenting the detrimental impacts of erosion control structures and 2) 150 years of documentation of the negative impacts of shoreline stabilization on the barrier islands in New Jersey. 

The negative impact of groins and jetties on downdrift shorelines is well understood. When they work as intended, sand moving along the beach in the so-called downdrift direction is trapped on the updrift side, causing a sand deficit and increasing erosion rates on the downdrift side. This well-documented and unquestioned impact is widely cited in the engineering and geologic literature. 

The United States Army Corps of Engineers’ Coastal Engineering Manual describes groins as: "…probably the most misused and improperly designed of all coastal structures…Over the course of some time interval, accretion causes a positive increase in beach width updrift of the groin. Conservation of sand mass therefore produces erosion and a decrease in beach width on the downdrift side of the groin" (USACE, 2002). 

In his textbook (used by most coastal engineering programs to introduce beach processes) Paul Komar, professor emeritus in the College of Oceanographic and Atmospheric Sciences at Oregon State University, states, "Groins and jetties have the same effect in damming the longshore sediment transport, the shoreline builds out on the updrift side and erodes in the downdrift direction" (Komar, 1998).

There is no debate: A structure placed at the terminus of a barrier island, near an inlet, will interrupt the natural sand bypass system, deprive the ebb and flood tide deltas of sand and cause negative impacts to adjacent Islands.

In a complex coastal system, the precise location, onset and scale of these impacts are very difficult to pinpoint. As with all erosion control structures, it may take years for groin impacts to become apparent. This is why promises to monitor such projects ring hollow, and why disputes over groin impacts often end up in court where judges, rather than scientific experts, end up making critical coastal management decisions.

Using groins in conjunction with beach nourishment projects is of dubious value as well.

When big storms occur, groins direct strong currents that carry large amounts of sand

seaward, in an offshore direction parallel to the groins. After Hurricane Hugo, for example, sidescan sonar studies showed gullies excavated on the continental shelf adjacent to each of the groins on Pawleys Island in South Carolina. Because much sand loss is offshore during storms, groins will have little impact on holding sand in place (and may even accelerate loss).

There is nothing experimental about groins, terminal or otherwise, and the insinuation that a terminal groin will be removed or altered if it doesn’t work is nothing more than lip service. Experience on many other American shorelines indicates that removal of a structure, once put in place, is a rare event - no matter what promises were made beforehand.

The localized and temporary updrift benefits afforded by groins and jetties rarely, if ever,

justify the downdrift damage caused by increased erosion – regardless of whether it is to developed or undeveloped shorelines, inlets and islands.

We urge you to maintain the State of North Carolina’s high standards for coastal

management by preventing any change to the current ban on coastal hard structures. Doing so is the surest way to protect the state’s beaches for future generations.

Thank you for your time and consideration.

Sincerely,

1. Rob Young, PhD, P.G., Professor of Geosciences, Western Carolina University

2. Orrin Pilkey, PhD, James B. Duke Professor Emeritus of Geology, Duke University

3. Duncan Heron, PhD, Professor Emeritus of Geology, Duke University

4. Stan Riggs, PhD, Professor Emeritus of Geology, East Carolina University

5. David Mallinson, PhD, Assistant Professor of Marine Geology, East Carolina University

6. David Bush, PhD, P.G., Professor of Modern Sedimentology, University of West Georgia

7. Len Pietrafesa, PhD, Director of External Affairs for the College of Physical and

Mathematical Sciences, North Carolina State University

8. Art Trembanis, PhD, Assistant Professor, Department of Geology, University of Delaware

9. Michael Fenster, PhD, Director of Environmental Studies, Randolph-Macon College

10. James F. Fox, PhD, Director of Operations, National Environmental Modeling and

Analysis Center, UNC Asheville

11. Charles Fletcher, PhD, Professor and Chair, Department of Geology, University of Hawaii

12. Paul T Gayes, PhD, Director, Center for Marine and Wetlands Studies,

Coastal Carolina University

13. Andrew Coburn, MEM, Research/Graduate Faculty & Associate Director,

WCU Program for the Study of Developed Shorelines

14. David Levinson, Physical Scientist, Climate Monitoring

15. Dorothea Ames, P.G., Assistant Scientist, East Carolina University

16. Laura J. Moore, PhD, Assistant Professor, Department of Geology, Oberlin College

17. Nicholas Coch, PhD, Professor of Earth & Earth Science, Queens College, CUNY

18. H. Allen Curran, PhD, Kenan Professor of Geology, Smith College

19. Jon C Boothroyd, PhD, Professor of Quaternary Geology, University of Rhode Island

20. Joe Kelley, PhD, Chair, Dept of Earth Sciences, University of Maine

21. Hal Wanless, PhD, Chair, Department of Geology, University of Miami

22. Andrew Cooper, PhD, Professor of Coastal Studies, University of Ulster

23. Donald Barber, PhD, Director of Environmental Studies, Bryn Mawr College

24. Michael Katuna, PhD, Professor of Geology, College of Charleston

25. Stephen B. Benton, MS, Coastal Geologist, NC Division of Coastal Management Coastal

Hazards Coordinator – Retired

294 Belk, Western Carolina University, Cullowhee, NC 28723 _ 828-227-7519 _ http://psds.wcu.edu

26. Owen Mason, PhD, Institute of Arctic and Alpine Research, University of Colorado,

Boulder and Geoarch Alaska, Anchorage, AK

27. Tracy Rice, PhD, Adjunct Professor, Albright College

28. Joseph F. Donoghue, PhD, Associate Professor, Dept. Geological Sciences,

Florida State University

29. Maurice Schwartz, PhD, Geology Professor Emeritus & former Dean, Western

Washington University Graduate School, Editor of The Encyclopedia of Coastal Science

30. Paul Pinet, Professor of Geology and Environmental Studies, Department of Geology,

Colgate University

31. Daniel F. Belknap, PhD, Professor of Earth Sciences and Marine Geology,

University of Maine

32. Jeffrey P. Donnelly, PhD, Associate Scientist, Coastal Systems Group & Geology and

Geophysics Department, Woods Hole Oceanographic Institution

33. William J. Neal, Ph.D., Emeritus Professor of Geology, Grand Valley State University

34. Julian Orford, Head, School of Geography, Archaeology and Palaeoecology (GAP)

Queen's University, Belfast, Ireland

35. John F. Wehmiller, PhD, Professor of Geological Sciences, University of Delaware

36. Andrew D Short, PhD, Professor, School of Geosciences,

University of Sydney, Australia

37. Denise J. Reed, PhD, Professor, Department of Earth and Environmental Science,

University of New Orleans

38. Stewart Farrell, PhD, Director, Coastal Research Center, Richard Stockton College

39. Harry H. Roberts, PhD, Boyd Professor Emeritus, Coastal Studies Institute and

Department of Oceanography and Coastal Sciences, Louisiana State University

40. Norbert P. Psuty, PhD, Director & Professor Emeritus, Department of Marine and Coastal

Sciences, Department of Geography and Department of Geological Sciences, Rutgers -

The State University of New Jersey

41. Miles Hayes, PhD, Research Planning, Inc & Recipient of Shepard Medal in Marine

Geology

42. H. Jesse Walker, PhD, Boyd Professor Emeritus, Louisiana State University

43. Helena Granja, PhD, Professor, Earth Sciences Department, University of Minho,

Portugal
Additional information:

EDITORIAL: Of seawalls and sand: Wise state policy protects N.C. beaches from jetties, groins Charlotte Observer, The (NC), Jan 08, 2008

Jan. 8--Well-intentioned homeowners and beachgoers at privately owned Figure Eight Island want to use their own money to test a theory that many scientists say is bunk: that building a seawall will protect the beach from erosion without causing adverse consequences for neighbors.

It's an old argument, and one that North Carolina policy and law resolved long ago by banning seawalls, jetties, groins and other so-called hardened structures that disrupt the natural flow of sand. The reason is a good one: Sand builds up on one side of the wall, leaving property on the other side with an insufficient flow of sand. Over time, those areas lose the sand they have and often suffer from a scouring effect that diminishes the shoreline, sometimes significantly.

Figure Eight landowners want to stabilize Rich Inlet at the island's northeast end. That inlet has undergone a dramatic shift in recent years. Landowners want to build a groin that will protect the inlet from further erosion and avoid continuing loss of sand on the island. They've gotten state Senate approval of a pilot project to study using such groins for inlet stabilization. If the study shows the project is feasible, the N.C. Coastal Resources Commission could make an exception to state law and commission policy and grant a permit. If the groin is ineffective or causes erosion, the owners would have to remove it.

This is a high-stakes issue. Landowners at Ocean Isle Beach, where nearby inlet erosion has wiped out beachfront acreage, would likely apply for a similar permit if they got the chance.

No one wants to see oceanfront property wash away. But protecting that property with devices that can cause damage elsewhere is foolish. Says who? Well, for starters, more than 40 coastal geologists and other academicians who have studied oceanfront dynamics. In a recent statement they declared: "There is no debate: A structure placed at the terminus of a barrier island, near an inlet, will interrupt the natural sand bypass system, deprive the ebb and flood tide deltas of sand and cause negative impacts to adjacent islands."

They also note this conclusion about groins, from the Army Corps of Engineers: "Over the course of some time interval, accretion causes a positive increase in beach width updrift of the groin. Conservation of sand mass therefore produces erosion and a decrease in beach width on the downdrift side of the groin."

Landowners at Figure Eight believe their project will be different, providing stabilization benefits without the adverse effects to other property that mark other beach protection projects.

This is a bad gamble. One reason North Carolina doesn't look like New Jersey is that its coastal laws have prohibited the large-scale use of seawalls, jetties and groins. That policy has resulted in far less damage to our coastline than would otherwise have occurred. Let's keep it that way.

Beach residents fear loss of homes without barrier (USA Today 2/25/08)
Engineers, environmentalists battle over whether to build structure in N.C.

Section: News, Pg. 14a

WILMINGTON, N.C. -- Waves stayed as much as 200 feet from Laura and Tom Hearn's Figure Eight Island home a decade ago. Erosion changed that. Today, the surf licks at sandbags stacked right out front.

Unless the state eases its ban on hard structures at the beach in May, the Hearns and other island residents will have to remove the bags and will not be able to build what they say will protect their homes: a metal structure jutting into the ocean.

"Either a couple of good nor'easters or a hurricane, (and) we're probably going to have 16 houses in the water," Laura Hearn said.

The Figure Eight Island beach has become one of the nation's latest battlegrounds over whether nature can -- or should -- be tamed. Arguments over what to do about coastal erosion pit municipal officials, engineers and homeowners trying to save development against environmentalists, coastal scientists and surfers who say barriers only shift erosion to other places.

The winners of such arguments have varied from state to state.

*Sea walls and other structures aimed at keeping beaches from washing away line the coasts of California and New Jersey.

*Florida stepped up its approval of erosion-fighting structures after the hurricanes of 2004 and 2005, said Chad Nelsen of the Surfrider Foundation, which advocates for environmental causes on behalf of surfers.

*States including Oregon, Texas, Massachusetts, Rhode Island, Maine and both North and South Carolina restrict such projects. Despite the Maine restriction, Congress authorized a breakwater last year off the coast of Maine, where dozens of homes are threatened.

*This year, the North Carolina Legislature will weigh whether to loosen the state ban and allow regulators to consider a barrier called a terminal groin as a pilot project on Figure Eight, where residents would pay for it, or in another spot.

Andy Coburn, a researcher at Western Carolina University in Cullowhee, N.C., said pressure on policymakers for protection has grown with the wealth of coastal residents nationwide. He views the trend as dangerous.

"You're basically opening up Pandora's box for additional problems," Coburn said. "Before you know it, you have an engineered shoreline."

Tom Campbell, president of Coastal Planning and Engineering, senses some new willingness in Florida and elsewhere to consider the barriers his company builds, as long as they are used "surgically." Overuse has left states generally hostile to them, he said. States prefer to replenish their beaches with more and more sand.

Figure Eight has contracted with Tom Jarrett, a Coastal Planning and Engineering engineer, who said a groin perpendicular to the beach at the northern end of the island would keep sand from washing into the inlet and allow the beach to build up again in front of the homes.

The North Carolina legislation passed the state Senate last year and could be taken up by the House as early as May. A political committee formed by Figure Eight homeowners has given more than $45,000 to state candidates and the state Democratic Party since 2004, according to campaign filings.

Jarrett said a single, small groin would not cause damage like the large structures placed "helter-skelter" around the country in the past -- such as at Sandy Hook in New Jersey, where 19th-century sea walls and groins helped ocean currents wash away sand.

Maine's proposed structure -- a jetty spur meant to save dozens of homes from falling into the ocean near the mouth of the Saco River -- wouldn't run afoul of the state ban because of its location offshore, State Geologist Robert Marvinney said. Like many erosion-control projects, it would be built by the Army Corps of Engineers but would need a state permit. Congress authorized up to $26.9 million for it last year, corps project manager Richard Heidebrecht said.

A 19th-century jetty has caused the erosion that has destroyed homes in Saco, he said.

"It's so hard to know what these structures will do in the course of their long lifetimes," said Joe Kelley of the University of Maine, who opposes the structure in Saco.

He also joined more than 40 colleagues in signing a letter opposing the kind of groin proposed for North Carolina.

Geologic change, he said, is "not in sync with our life spans, or certainly our political process."

Schrader reports for the Asheville (N.C.) Citizen-Times

TEXT OF INFO BOX BEGINS HERE

Battling erosion on the beaches

Structures erected to fight natural erosion:

*Breakwater: An offshore structure usually aligned parallel to shore to provide protection from waves.

*Bulkhead: A retaining wall whose primary purpose is to prevent backfill from sliding while providing protection against light-to-moderate wave action.

*Groin: A structure generally aligned perpendicular to shore for the purpose of directing water movement.

*Jetty: A hard structure normally placed adjacent to tidal inlets to minimize sediment within the inlet.

*Jetty spur: A relatively short structure extending at an angle from the main jetty that protects a navigation channel.

*Revetment: A facing of erosion-resistant material, such as stone, concrete or sandbags, that is built to protect a section of shoreline.

*Sea wall: A wall -- often a massive structure -- erected between the land and water to resist wave action, usually along high-value coastal property.

Source: GlobalSecurity.org

(c) USA TODAY, 2008

N.C. coastal fight builds: Bid to construct erosion barrier meets a wall of resistance

~~~~~~~~

David Ingram

Nov. 18--FIGURE EIGHT ISLAND -- Some of the seaside mansions of this exclusive island rise three stories into the sky. Down below, all that's keeping back the waves are giant sandbags.

The erosion on Figure Eight Island, near Wilmington, has renewed a struggle over the shape of the N.C. coast.

Residents, some of whom are prominent and all of whom are wealthy, are pushing for an exception to a long-standing ban on permanent coastal structures such as jetties and sea walls. They want to spend millions to build a submerged wall, jutting into the sea, to keep the north end of the beach from washing away.

Environmentalists say the plan would lead to erosion elsewhere and set the wrong precedent.

At the center of the fight are the shifting sands of the N.C. barrier islands. The islands and the inlets between them change constantly with the currents. Permanent structures attempt to regulate such changes -- with results that are difficult to predict.

Millions of cubic yards already dumped onto Figure Eight's beach for renourishment ended up back in the ocean.

"That's our sand out there," said Beth Howard, as she motioned toward sandbars in nearby Rich Inlet. She and her husband built a 4,100-square-foot oceanfront house four years ago. The water is so close they're already considering installing sandbags.

"It's so frustrating," Howard said, "because I feel that I could just go and get a wheelbarrow and go out there."

To get permission to build the structure, residents created a political fundraising committee and hired a public relations specialist and three lobbyists. They've also made concessions -- promising to study alternatives and the environmental impact, to use private money and to dismantle it if it fails.

Those promises helped the residents win N.C. Senate approval in May. House consideration is next, and opponents are still fighting.

"This is the biggest danger to North Carolina's beaches that I have seen in the last 40 years," said Orrin Pilkey, a retired coastal geologist at Duke University.

Small, exclusive island

Figure Eight Island was developed in the 1960s, when a group of wealthy men from Wilmington vowed to create North Carolina's answer to coastal resort towns in Georgia and South Carolina.It is relatively small. About 460 houses are spread down the island's 4 1/2 miles of landscaped roads and cul-de-sacs. Most have more than 3,000 square feet. About 50 have more than 5,000 square feet, according to property records.

Property sold in the past six months had an average value of $2.2 million.

The island has no commercial development -- only a yacht club that is far more modest than most houses around it.

Its most famous homeowners are Democratic presidential candidate John Edwards and his wife, Elizabeth. Also owning a house there: Charlotte lawyer and N.C. Board of Transportation member Marion Cowell, N.C. School of the Arts founder Thomas S. Kenan III and several descendants of the Stanback headache-medicine fortune.

Unlike most other barrier islands along the N.C. coast, it remains privately controlled. There's no sign for the island at the turn off U.S. 17. A guardhouse waits ahead, and a uniformed guard demands a pass before letting visitors cross a bridge.

The beach itself is public -- for those who can get there by boat.

Why some want a wall

David Kellam, the administrator of the Figure "8" Beach Homeowners' Association, said erosion near the island's northern end worsened with Hurricane Fran in 1996 and has continued ever since. The problem hasn't been severe enough to condemn any homes, but about 20 oceanfront homeowners got permission to install sandbags.

The ocean's current usually runs from north to south near Figure Eight, making the northern end most vulnerable to waves.

One way to protect the island, Kellam said, would be a submerged wall that supporters call a "terminal groin." Similar to a jetty, it would not extend as far into the ocean and its purpose would be erosion control.

Kellam said he hopes it could also improve water quality in the sound behind Figure Eight by opening the inlet to more tidal water. He grew up on the island after his parents built one of the island's first houses in the 1960s.

"(The terminal groin) is not intended to be a sea wall," Kellam said. "That is not what we are looking to accomplish. We're not trying to put a sea wall down the coast of North Carolina."

The structure might initially be made of corrugated, giant sheets of steel driven into the sand, poking a few feet above sea level. If it's successful, Kellam envisions reinforcing it with rock.

Past and current legal status

North Carolina's ban on such structures has been in place since 1985, when the Coastal Resources Commission, a state regulatory board, decided that sea walls, jetties and groins would do more harm than good. There have been a few exceptions, such as a groin on the northern end of Hatteras Island to stabilize the endangered Bonner Bridge."Hardened structures steal sand from the system and, as a result, they can build up sand in places, but they also cause greater erosion," said Jim Stephenson, a lobbyist for the N.C. Coastal Federation, an environmental group.

The ban was written into state law in 2003, so an exception for a terminal groin would require the approval of the General Assembly.

Last spring, homeowners got halfway there when the state Senate voted 41-8 in favor of a bill that would allow the Coastal Resources Commission to approve a pilot project somewhere along the coast, in a spot to be determined.

Other coastal communities are watching intently.

"We're looking for longer-term solutions to changes the inlets cause on the ends of our islands," said Mayor Debbie Smith of Ocean Isle Beach, where Shallotte Inlet has eaten away at the eastern end of the island.

Project is no cure-all

The major alternative to hardened structures is the relocation of inlet channels, the deepest part of an inlet. A few years ago, engineers dredged a new channel at Mason Inlet in part to protect the $22 million Shell Island Resort at the north end of Wrightsville Beach. The project has worked so far.

Figure Eight has become the presumed test case for a possible terminal groin, in part because its residents have the resources to pay for the project. The project also has potential at five other inlet communities, said Tom Jarrett, a coastal engineer working with Figure Eight.

"Beach nourishment just doesn't work in that area. Every time they put the sand in, it washes away within a few months," said Jarrett, who spent 35 years with the Army Corps of Engineers before entering the private sector.

Still, even supporters of the project acknowledge it won't solve the erosion problem entirely. The groin might cause erosion farther south on Figure Eight, they say.

A coalition of 14 environmental groups has sent a letter to legislators, arguing that no pilot project is needed to protect "a dozen summer mansions" because the effects of a terminal groin are well known.

"Although Figure Eight is a (private) island," the letter reads, "its ocean beach and inlets belong to the public and should not be barricaded with hardened structures."

Concerns about a time drain

Senate leader Marc Basnight, a Manteo Democrat, is a leading voice on coastal issues who championed the 2003 law banning permanent structures. He said he was torn between experts on both sides."I couldn't decide whether it would work or not work," Basnight said. "The reviews have to occur outside the political process that I'm a part of."

Basnight said he trusts the Coastal Resources Commission -- which includes environmentalists, developers and engineers -- to make the decision. The commission could approve a pilot project if the House approves the bill as is and Gov. Mike Easley signs it.

"The Governor's initial reaction was that he did not like it," spokeswoman Renee Hoffman wrote in an e-mail to the Observer. Easley, a Democrat, asked for a briefing for more information, then canceled when the House did not act on the legislation this year, she wrote.

Even if Easley and legislators approve the pilot project, the 15-member commission would not have to move it forward.

The commission's chair, UNC Wilmington biologist Courtney Hackney, agrees with environmentalists that no experiment is needed. He said the science hasn't changed much since he joined the commission in 1989.

"It would be hard for the CRC to approve this. What it would do is take up a lot of time," Courtney said. "The biggest concern I've heard expressed from CRC members is how much time this is going to take away from other issues that we're clearly behind the eight-ball on."

Lobbying efforts

The Figure Eight homeowners association has spent $15,000 this year on three lobbyists, including former Democratic Lt. Gov. Dennis Wicker and Peter Hans, a former top adviser to Republican U.S. Sens. Richard Burr and Elizabeth Dole, according to state records. A political action committee, which the homeowners call Preservation Island Society, has given at least $44,750 to state political candidates since 2004.

And separate from the committee, homeowners individually have contributed tens of thousands to candidates. Much of the money has gone to Basnight, who witnessed the erosion on a trip to Figure Eight.

Basnight said the contributions did not affect his position. He said he doesn't even know who his campaign contributors are, and that he'll listen to anyone.

Figure Eight residents who support the current law are less organized, but they are speaking out. "It is sad that some property will be lost, but that's the risk we take when we build on the beach," said Fred Stanback, who owns a 3,800-square-foot oceanfront house.

The fight is expected to intensify as legislators prepare to reconvene in Raleigh in May.

Rep. Carolyn Justice, a Republican whose legislative district includes Figure Eight, could be a key voice. As an environmentalist who lives near the coast, Justice said she sees both sides.

She's looking for reassurance that, if the terminal groin doesn't work, homeowners will remove it and repair any damage without cost to taxpayers.

"There's a lot to be concerned about in this bill," Justice said. "I do believe in beach renourishment, only because I think the beach belongs to all the citizens of North Carolina and the beach needs to be there. But this gives me pause."

Other prominent Figure Eight homeowners

--The Daniels family, former Raleigh newspaper publishers.--Laura Hearn and her husband, Thomas, former Wake Forest University president.

--Parker Overton, Greenville, N.C., retailing magnate.

--Harvey Pitt, former U.S. Securities and Exchange Commission chair.

--Quin Snyder, former University of Missouri basketball coach.

--Lanny Wilson, Wilmington businessman and N.C. Board of Transportation member.

-- Source: property records, Observer research

Figure Eight PAC money

Figure Eight Island homeowners set up a political fundraising committee in 2004, and they've been active contributors ever since. Here are the biggest recipients of the committee's money.

--Senate leader Marc Basnight, a Manteo Democrat, $8,000.

--N.C. Democratic Party, $6,000.

--State Sen. Julia Boseman, a Wilmington Democrat, $4,000.

--Gov. Mike Easley, a Democrat, $4,000.

--Senate candidate Al Roseman, a Wilmington Republican, $4,000.

--State Rep. Danny McComas, a Wilmington Republican, $3,500.

--Former House Speaker Jim Black, a Matthews Democrat, $2,500.

-- Source: N.C. State Board of Elections

Holding the line on terminal groins (http://www.newsobserver.com/opinion/columns/story/997184.html)

Orrin H. Pilkey and Andrew S. Coburn
Advocates for Inlet Solutions, an organization of Figure Eight Island property owners lobbying to change state law and build a terminal groin to protect several houses from erosion, believe such a structure will not only protect the beach but also that it will do so without environmental impacts.

While the Advocates organization certainly has the money, influence and political connections to get what it wants, one key element is missing: proof that a terminal groin will work. Because there isn't any. The proposed terminal groin at the exclusive island near Wilmington will create serious erosion problems.

But that hasn't stopped the group from listing a number of so-called terminal groin research studies on inletsolutions.org, the group's Web site. It is not a surprise to us that theses studies have nothing to do with terminal groins. There are no studies showing that such structures don't do damage to adjacent beaches.

A terminal groin is a long wall, usually made of rock or steel, that extends seaward, perpendicular to the shoreline, adjacent to an inlet.

A number of the articles listed are in the Journal of Coastal Research, Special Issue 33 (2004), which carries the subtitle "The Interaction of Groins and the Beach." Thumbing through this volume, one can get a quick lesson not on terminal groins but in the huge amount of damage done to beaches by groins and other shore-perpendicular structures.

One study in their list makes no mention of groins. Another is concerned with offshore breakwaters. Two are concerned with lakes and structures that have nothing to do with the question at hand.

Most are about short groins away from inlets. One paper is by the late Per Bruun, recognized as the father of coastal engineering, who in times past repeatedly said groins are a losing proposition. Several of the papers are concerned with rocky shorelines, which have little bearing on barrier island shorelines. The only paper (by Robert Dean) about terminal structures adjacent to inlets never even mentions terminal groins.

In another dubious effort to hype terminal groins, the Web site quotes coastal engineer Dean as saying that terminal structures should be an option to manage inlets. He even goes so far as to call the terminal groin at Oregon Inlet a success.

But terminal groins disrupt the flow of sand. And when the flow of sand is disrupted, problems ensue.

The terminal groin built in 1992 at Oregon Inlet to protect the Bonner Bridge, for example, has required a total of 8 million cubic yards of sand to combat downdrift beach erosion along the Pea Island National Wildlife Refuge. The erosion rate continues at a pace faster than before this erosion control structure was built.

The Web site also quotes one of us (Orrin Pilkey). Although Pilkey wasn't speaking of terminal groins, the quotes are genuine -- there are some examples where groins have lengthened the life-span of nourished beaches. The site neglects to mention, however, that as the beach retreats landward beyond the tip of the groin, the sand supply of adjacent beaches is reduced and downdrift erosion ensues.
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TERMINAL GROINS ARE CLEARLY NOT A SOLUTION to the state's coastal development problems. The depth of understanding is so pervasive and evidence so overwhelming that a recent statement signed by 43 coastal experts (not everyone is a geologist) even concluded that any further study of groins is pointless.

Even so, pressure from coastal property owners desperate to protect their investments and communities interested in preserving tax revenue will continue.

North Carolina has held the line on its coastal erosion control structure policy for decades, and allowing even a "pilot project" will make it virtually impossible to continue to do so, as more and more buildings get closer and closer to the eroding shoreline.

So now we wait. We wait to see whether elected officials in Raleigh have the political courage to do what's best for all North Carolinians. Certainly they need pay little attention to Advocates for Inlet Solutions. The future of our coast is on the line.
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