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PREFACE

The North Atlantic Regional Conference on Beneficial Uses of Dredged
Material was sponsored by the North Atlantic Division (NAD) and the Water
Resources Support Center, Dredging Division (WRSC-D)), through the Dredging
Operations Technical Support (DOTS) Program, under the general sponsorship of
the Office, Chief of Engineers (OCE), US Army. This conference addressed
beneficial use applications of dredging and dredged material within the NAD
and was a follow-up meeting to the First Interagency Workshop on the Benefi-
cial Uses of Dredged Material held in Pensacola, Florida, in October 1986.
Participating agencies included the US Army Corps of Engineers (CE), the
US Fish and Wildlife Service, the US Environmental Protection Agency, the
National Marine Fisheries Service, the USDA Soil Conservation Service, the
Maryland Port Administration, and numerolus State agencies represented within
the NAD. Baltimore (NAB) was the host District.

The Conference Planning Committee consisted of Mr. Robert F. Gore,

Chairman, NAB; Mr. H. Glenn Earhart, NAB; Mr. Thomas N. Yancey, Jr., Norfolk

District; Ms. Carol A. Coch, New York District; Mr. Thomas Schina, Phil-
adelphia District; Mr. Robert E. Carlson, NAD; Mr. David B. Mathis, WRSC-D;

N and Dr. Mary C. Landin, US Army Engineer Waterways Experiment Station (WES).
Messrs. Steven W. Merrill and Robert N. Blama, NAB; Mr. John F. Tavolaro, New
York District; Mr. William R. Murden, Chief, WRSC-D. Messrs. Yancev and

Schina and Dr. Landin served as Technical Session Moderators. The proceed-
ings were compiled by Dr. Landin and edited for publication by Ms. Lee T.
Byrne, Information Products Division, Information Technology Laboratory.
Conference Moderator was COL Martin W. Walsh, Jr. , Commander, NAB. Messrs.
Jeffrey A. McKee, NAB, and Frank L. Hamons, Maryland Port Authority, were
responsible for the Hart-Miller Island Field Trip.

The conference and compilation of the procee 'ngs were conducted under

the general supervision of Dr. James Johnson, Chief, Planning Division, NAB;

Mr. Harold L. Nelson, Assistant Chief, Planning Division, NAB; Mr. Noel E.
Beegle, Chief, Chesapeake Bay and Special Studies Branch, NAB; Dr. Robert M.
Engler and Mr. Thomas R. Patin, Environmental Effects of Dredging Program,

WES; and Mr. Mathis, WRSC-D.

MG Henry J. Hatch is the Director of Civil Works, OCE, US Army, Wash-

ington, DC. BG Charles E. Williams, CE, is Commander, NAD, and COL Martin W.
Walsh, Jr., CE, is Commander, NAB. Mr. William R. Murden is Chief, WRSC-D.

COL Dwayne G. Lee, CE, is Commander and Director of WES, and Dr. Robert W.
Whalin is Technical Director.

This report should be cited as follows:

Landin, M. C., editor. 1988. "Beneficial Uses of Dredged Mate-

rial, " Proceedings of the North Atlantic Regional Conference,
12-14. May 1987, Baltimore, Maryland," US Army Engineer 1aterways

Experiment Station, Vicksburg, Miss.
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Vicksburg, MS 39180-0631 (601/634-2942)

LANGAN, J. Patrick, Mobile CE District, Box 2288, Mobile, AL 36628
(205/690-3319)

LAZOR, Robert L., Waterways Experiment Station, CE, Box 631,Vicksburg, MS
39180-0631 (601/634-2935)

LEASNER, Lawrence, Regional Planning Council, 2225 Charles Street,
Baltimore, MD 21218 (301/554-5625)

LEWIS, Susan, Baltimore CE District, Box 1715, Baltimore, MD 21203 (301/962-

4710)

* LINDNER, Robert, Baltimore CE District, Box 1715, NABPL-P, Baltimore, MD
21203 (301/962-4710)

LITWIN, Thomas S., Seatuck Research Program, Cornell University, Box 31,
Islip, NY 11751 (516/581-6908)

-c- LORAN, Jordan, Maryland Dept. of Natural Resources, Tawes State Office
Building, Annapolis, MD 21401 (301/974-3782)

LOWER, Larry, Baltimore CE District, Box 1715, NABPL-E, Baltimore, MD 21203

(301/962-4710)

* "-.' LYNCH, John, Nassau County Dept. of Health, 22 Donald Place, East Rockaway,
* NY 11518 (516/535-2240)

MacLEAN, David C., Seatuck Research Program, Cornell University, Box 31,
- ,Islip, NY 11751 (516/581-6908)

MAINQUIST, Kevin, Baltimore CE District, Box 1715, Baltimore, MD 21203
(301/962-3663)

MAJERUS, Cecily, Maryland Dept. of Natural Resources, Tawes State Office
Building, Annapolis, MD 21401 (301/974-3382)

MARQUAND, Edward B., Trident Engineering Associates, 48 Marvland Avenue,
Annapolis, MD 21401 (301/269-0340)

MATTERS, Richard, New York State Office of General Services, Corning Tower,
26th Floor, Room 2600, Empire State Plaza, Albany, NY 12242 (518/473-7785)
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MAURMEYER, Evelyn, Coastal and Estuarine Research Inc., Box 674, Lewes, DE

1Q58 (302/645-9610)

McGee, Samuel E., Norfolk CE District, 803 Front Street, Norfolk, VA 23510

(804/441-3616)

McKEE, Jeffrey A., Baltimore CE District, Box 1715, NABOP, Baltimore, MD

21203 (301/962-3663)

McLENDON, Brian, New Jersey Environmental Protection Agency, 401 East State
Street, Trenton, NJ 08625 (609/633-7021)

McPHERSON, William, Cape May County Mosquito Commission, Box 66, Cape May,
NJ 08242 (609/465-9038)

MERRILL, Steven W., Baltimore CE District, Box 1715, NABOP, Baltimore, MD

21203 (301/962-3663)

MICKLEY, John, USDA Soil Conservation Service, 4321 Hartwick Road, College

Park, MD 20740 (301/344-4129)

MOGREN, Eric, Philadelphia CE District, 2nd and Chestnut Streets,
Philadelphia, PA 19106 (215/597-4850)

MONACO, Joseph, Port Authority of New York and New Jersey, 1 World Trade

-. Center, New York, NY 10048 (212/466-7289)

MOORE, Doldon, Maryland Dept. of Natural Resources, Tawes State Office
Building, Annapolis, MD 21401 (301/974-3871)

MIUGLER, Mark, Water Resources Support Center, CE, Casey Building, Fort
Belvoir, VA 22060 (202/355-3070)

MUIR, William C., US Environmental Protection Agency, 841 Chestnut Street,
Philadelphia, PA 19107 (215/597-2541)

MURDEN, William R., Water Resources Support Center, CE, Dredging Division,
Casey Building, Fort Belvoir, VA 22060 (202/355-3045)

NELSON, David A., Waterways Experiment Station,CE, WESER-C, Box 631,
Vicksburg, MS 39180-0631 (601/634-3816)

NELSON, Harold, Baltimore CE District, Box 1715, NABPL, Baltimore, MI) 21203
(301/962-4710)

NELSON, Marshall, North Atlantic CE Division, 90 Church Street, New York, NY

10007-9998 (212/264-7814)

NEWMAN, Vivian, Sierra Club, 11194 Douglas Avenue, Harriottsville, MD 21104

NOFI LH.ER, Bernard, Catonsville Community College, 800 East Rolling Road,
('ntonsville, MD 21228 (301/455-4560)
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NORCOM, Janet, Baltimore CE District, Box 1715, Baltimore, MD 21203
(301/962-4710)

O'BRIEN, John, Great Lakes Dredge and Dock Company, 110 West Road, Towson,
MD 21204 (301/821-6111)

O'HAGAN, John, Baltimore CE District, Box 1715, Baltimore, MD 21203
(301/962-4710)

OWEN, Richard, Association of Maryland Pilots, 3720 Dillon Street,
Baltimore, MD 21224 (301/276-1337)

PACHECO, Anthony, National Marine Fisheries Service, Sandy Hook Laboratory,
Highlands, NJ 17732 (201/872-0200)

PANAGEOTOU, Bill, Maryland Geological Survey, 2300 St. Paul Street,
Baltimore, MD 21218 (301/554-5516)

PATIN, Thomas R., Waterways Experiment Station, Box 631, Vicksburg, MS
39180-0631 (601/634-3444)

PECK, James, Maryland Dept. of Natural Resources, Tawes State Office
Building, Annapolis, MD 21401 (301/974-3846)

PISTILLI, August D., President, American Dredging Company, Box 190, Camden,
NJ 08101 (609/963-0963)

POMMER, Donald, Baltimore CE District, Box 1715, Baltimore, MD 21203
(301/962-4710)

POWELL, Rocky, Baltimore County Dept. of Health and Water Quality Mgt., 401
Bosley Avenue, Towson, MD 21204 (301/494-3768)

PURVES, Charles, New Jersey Environmental Protection Agency, Box 188,
Pomona, NJ 08240 (609/652-0004)

REED, John, Malcom Pirnie Inc., 2 Corporate Park Drive, Box 751, White
Plains, NY 10602 (914/694-2100)

REES, Morgan R., Office of the Secretary of the Army for Civil Works,
Washington, DC 20314-1000

REIKENIS, Richard, Century Engineering Inc., 32 West Road, Towson, MD 21204
(301/823-8070)

REYNOLDS, Diana, Maryland Dept. of Natural Resources, Tawes State Office
Building, Annapolis, MD 21401 (301/974-3871)

RIORDAN, COL Richard, North Atlantic CE Division, 90 Church Street, New
York, NY 10007-2979 (212/264-7104)

ROESEKE, Donald, Baltimore CE District, Box 1715, NABOP, Baltimore, MD 21203
(301/962-3663)
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ROSE, Tammy, Maryland Environmental Services, 2020 Industrial Drive,
Annapolis, MD 21401 (301/382-1054)

ROSS, Neil, International Marina Institute, Box 4306, Middletown, RI 02840
(401/849-5885)

. RUBELM.ANN, Robert J., National Marine Fisheries Service, 1800 Connecticut
- Avenue NW, Washington, DC 20235 (202/973-5353)

RUDDY, George, US Fish and Wildlife Service, 1825 Virginia Avenue, Annapolis,
MD 21401 (301/269-5448)

RUGIEL, Thaddeus, Baltimore CE District, Box 1715, NABOP, Baltimore, MD
21203 (301/962-3663)

RUNYON, Robert, New Jersey Division of Water Resources, Box CN-029, Trenton,
NJ 08625 (609/292-0427)

SAUER, Joel, Baltimore CE District, Box 1715, Baltimore, MD 21203 (301/962-
4710)

SAWYER, Robert, Catonsville Community College, 800 South Rolling Road,
Catonsville, MD 21228 (301/455-4560)

SCHENERMAN, Fred, Maryland Dept. of Natural Resources, Tawes State Office
Building, Annapolis, MD 21401 (301/974-3767)

SCHINA, Thomas, Philadelphia CE District, 2nd and Chestnut Streets,
Philadelphia, PA 19106 (215/597-5957)

SELTZER, Craig, Norfolk CE District, 803 Front Street, Norfolk, VA 23510-
1096 (804/441-3767)

SHARP, Bruce, Norfolk CE District, 803 Front Street, Norfolk, VA 23510-1096

(804/441-3627)

SHISLER, Joseph K., Mosquito Research and Control, Cook College, Rutgers
University, New Brunswick, NJ 08903 (201/932-9564)

SIMMERS, John W., Waterways Experiment Station, CE, Vicksburg, MS 39180-0631

(601/634-2803)

SKIDMORE, Thomas, Malcolm Pirnie Inc., 100 Eisenhower Drive, Paramus, NJ 07653
(201/845-0400)

SLATTERY, Michael, Maryland Dept. of Natural Resources, Tawes State Office
Building, Annapolis, MD 21401 (301/974-2784)

SLEZAK, William F., New York CE District, 26 Federal Plaza, New York, NY
10278-0090 (212/264-0164)

SMITH, Mark, Office of the Secretary, Transportation and Public Safety, Box
1475, Richmond, VA 23212 (804/786-5351)

13

Sz

%



0"

SMITH, Ralph, Public Works Dept., Virginia Beach, Municipal Center,Operations Building, Room 140, Virginia Beach, VA 23456

SMUTZ, John, North Atlantic CE Division, 90 Church Street, New York, NY
10007 (212/264-7534)

SNARSKI, Stanley, Baltimore CE District, Box 1715, NABOP, Baltimore, MD 21203

(301/962-3663)

SNYDER, Barry, Cosper Environmental Services, Box 525, Northport, NY 11768

(516/754-4457)

SPARNO, John, New Jersey Division of Coastal Resources, 1433 Hooper Avenue,
Toms River, NJ 08753 (201/341-3977)

SPERRY, Thomas, US Fish and Wildlife Service, Brookhaven National
Laboratory, Building 179, Upton, NY 11973 (516/282-3300)

STADNIK, George, New York State Dept. of Environmental Conservation, 47-4021
Street, Hunters Point Plaza, Long Island, NY 11101 (212/482-4500)

STAHL, Allan, USDA Soil Conservation Service, 4321 Hartwick Road, College
Park, MD 20740 (301/344-4127)

STAKHIV, Alexandria, Water Resources Support Center, CE, Dredging Division,
Casey Building, Fort Belvoir, VA 22060 (202/355-3045)

STEELE, Julie C., Norfolk CE District, 803 Front Street, Norfolk, VA 23510
(804-441-3775)

STEEN, Alexis, EA Engineering, Science, and Technology Inc., 15 Loveton

Circle, Sparks, MD 21152 (301/771-4950)

STEVENS, Shari, US Fish and Wildlife Service, Box 534, Absecon, NJ 08201

(609/646-9310)

'"° STEVENSON, Robert, Ohio Dept. of Public Works, Box 786, Toledo, OH 43601
(419/693-5207)

STEWART, Dennis, Rt. 2 Box 310, Winterville, NC 28590, (919/756-8922)

'- STRATTON, Barbara, Philadelphia CE District, 2nd and Chestnut Streets,
Philadelphia, PA 19106 (215/597-5957)

TAVOLARO, John F., New York CE District, 26 Federal Plaza, New York, NY
10278-0090 (212/264-5620)

TERRELL, Charles R., USDA Soil Conservation Service, Box 2890, Washington,

DC 20013 (202/447-5811)

THOMAS, Richard, Gahagan and Bryant Associates, 26 Hewitt Avenue, White
Plains, NY 10605 (914/328-9562)
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TRE:SCOTT, Sara, Maryland Dept. of Natural Resources, 905-A Commerce Road,
Annapolis, MD 21401 (301/841-5512)

kWAA'B, Jean-Philippe, Robert Hamelin et. Associes inc., 4274 Avenue Laval,
Montreal, Quebec, Canada H2W 2J5 (514/288-2406)

- WAFFENSCHMIDT, John G., New York City Dept. of Sanitation, 51 Chambers

Street, Room 1119, New York, NY 10007 (212/566-5936)

W.\LKEE, Thomas, US Navy Northern Division, Engineering Command, Building
77L, Naval Base, Philadelphia, PA 19112-5094 (215/897-6280)

WAI.KUP, Mary, RD 1, Box 205, Worton, MD 21678

WALSEK, Janet, Baltimore CE District, Box 1715, Baltimore, MD 21203
(301,,962-4710)

VALSH, John, Waterway Surveys and Engineering LTd., 321 Cleveland Place,
Virginia Beach, VA 23462 (804/490-1691)

WALSH, COL Martin W., Jr., Baltimore CE District, Box 1715, Baltimore, MD

21203 (301/962-4545)

* WARBURTON, Maria, Marvland Dept. of Natural Resources, Tawes State Office
* Building, Annapolis, MD 21401 (301/974-3871)

WARD, Herbert, CRAC or Upper Chesapeake Wetlands Association, 138 West
Lanvale Street, Baltimore, MD 21217 (301/669-0502)

WASHINGTON, Walter, Baltimore CE District, Box 1715, NABOP, Baltimore, MD

2-1203 (301/962-3663)

WATSON, Joann, Maryland Dept. of Health and Mental Hygiene, Box 13387, 201
West Preston Street, Baltimore, MD 21201 (301/225-6293)

WATSON, Mike, Association of Maryland Pilots, 3720 Dillon Street, Baltimore,
MI 21224 (301/276-1337)

WHEELER, Charles, Maryland Dept. of Natural Resources, Tawes State Office
Building, Annapolis, MD 21401 (301/974-3877)

WILL, Robert, New York CE District, 26 Federal Plaza, New York, NY 10278-
0090 (212/264-4662)

WILLIAMS, BG Charles F., North Atlantic CE Division, 90 Church Street, New
York, NY 10007 (212/264-7101)

WIRTH, Alice, Sandtransisco, 2837 SE St. Lucie, Stuart, FL 33494 (305/287-
4546)

WIRTH, Joh, Sandtransisco, 2837 SE St. Lucie, Stuart, FL 33494 (305/287-
4546)
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WOLINSKI, William, City of Baltimore Dept. of Public Works, 3001 Druid Park
Drive, Baltimore, MD 21215 (301/396-0732)

WOODARD, Donald W., US Fish and Wildlife Service, Regional Office, I Gateway
Center, Suite 700, Newton Corner, MA 02158 (617/829-9382)

WRIGHT, Thomas, Atkinson Dredging Company, Box 15284, Chesapeake, VA 23320

(804/482-2141)

YANCEY, Thomas N., Jr., Norfolk CE District, 803 Front Street, Norfolk, VA
23510 (804/441-3775)
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AGENDA

REGIONAL CONFERENCE ON THE BENEFICIAL USES

OF DREDGED MATERIAL

Holiday Inn Inner Harbor, Baltimore, Maryland
12-14 May 1987

12 May 1987

0700-0815 Registration

0830-0840 Opening Remarks--Colonel Martin W. Walsh, Jr., Commander,
US Army Corps of Engineers, Baltimore District, Baltimore,
Maryland

0840-0850 Welcome--BG Charles E. Williams, Commander, US Army Corps
* of Engineers, North Atlantic Division, New York, New York

0850-0915 Keynote Address--MG Henry J. Hatch, Director of Civil
* Works, US Army Corps of Engineers, Washington, DC

0915-1930 BREAK

0930-1115 Federal Agency Viewpoints Panel

Mr. William R. Murden, Chief, Dredging Division, Water

Resources Support Center, US Army Corps of Engineers,
Fort Belvoir, Virginia, Moderator

Dr. Donald W. Woodard, US Fish and Wildlife Service,
Regional Office, Newton Corner, Massachusetts

Mr. William C. Muir, Environmental Impact & Marine Policy
Branch, US Environmental Protection Agency, Philadelphia,

Pennsylvania

Mr. Thomas E. Bigford, Chief, Habitat Conservation,
National Marine Fisheries Service, Regional Office,
Gloucester, Massachusetts

Mr. Charles R. Terrell, Ecological Services Office,
USDA Soil Conservation Service, Washington, DC

1115-1245 LUNCH

1245-1430 Technical Session I: Coastal Wetlands Panel

Dr. Mary C. landin, Wetland and Terrestrial Habitat Group,
Waterways Experiment Station, US Army Corps of Engineers,
Vicksburg, Mississippi, Moderator

17

0

-:Y' -



Mr. George Ruddy, US Fish and Wildlife Service, Annapolis
Field Office, Annapolis, Maryland

Dr. Edward W. Christoffers, National Marine Fisheries

Service, Oxford, Maryland

Dr. Edgar W. Garbisch, Jr., President, Environmental Concern,
Inc., St. Michaels, Maryland

Dr. Joseph K. Shisler, Cook College-Rutgers University, New
Brunswick, New Jersey

Mr. Thomas A. Barnard, Jr., Virginia Institute of Marine

Sciences, College of William and Mary, Gloucester
Point, Virginia

1430-1445 BREAK

1445-1645 Technical Session II: Habitat Development Case Studies--
Mr. Steven W. Merrill, Baltimore District, US Army Corps of
Engineers, Moderator

i Beneficial Uses of Excavated Material in the
Chesapeake Bay--Mr. H. Glenn Earhart, Baltimore District,

US Army Corps of Engineers

The Maintenance of Colonial Waterbird Diversity in the Long
Island, New York Region: The Relationship of Dredging
to Species Dispersal and Habitat Availability--Dr. Thomas
S. Litwin and Mr. David C. MacLean, Seatuck Research
Program, Cornell University Laboratory of Ornithology,
Islip, New York

Windmill Point Wetland Habitat Development Field Site,

James River, Virginia--Dr. Mary C. Landin and Mr. Charles J.

Newling, Waterways Experiment Station

f.: Siting Marsh Development Projects on Dredged Material in

the Chesapeake Bay--Ms. Julie C. Steele, Norfolk
*..- District, US Army Corps of Engineers, Norfolk, Virginia,
* and Mr. Paul L. Knutson, Gloucester, Virginia

1700-1900 MIXER

N 13 May 1987

0 0800-0930 Technical Session III: Beach Nourishment and Shoreline
Stabilization--Mr. Thomas N. Yancey, Jr., Norfolk District,
US Army Corps of Engineers, Moderator

The Use of Dredged Material from Hampton Roads/Baltimore
50-Foot Project--Mr. Samuel E. McGee, Norfolk District,
US Army Corps of Engineers
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Ambrose Channel Dredging, Evervbodv Wins--Mr. William F.
Slezak, New York District, US Army Corps of Engineers,

New York, New York

Biotechnical Stabilization of Dredged Material Shorelines
and Deposits--Mr. Hollis H. Allen, Waterways

Experiment Station, US Army Corps of Engineers

0930-0945 BREAK

0945-1115 Technical Session IV: Industrial and Commerical
Applications of Dredging-- Mr. Thomas Schina, Philadelphia
District, I'S Army Corps of Engineers, Philadelphia,
Pennsylvania, Moderator

Overview of Industrial and Commercial Uses of Dredged
Material--Mr. August D. Pistilli, President, American
Dredging Company, Camden, New Jersey

The Potential for Innovation in the Commercial Uses of

Dredged Material--Mr. Frank L. Hamons, Maryland
Port Administration, Baltimore, Maryland

Winning the Support of the Public and Local Government for
Dredged Material Disposal Methods--Dr. John L. Buzzi, PE,
President, Kupper Associates; Past President, New Jersey

Alliance for Action, Piscataway, New Jersey

1115-1345 LUNCHEON--Keynote Speaker: Mr. Morgan R. Rees, Deputy Asst.
for Policy, Planning, and Legislative Affairs, Office of the
Secretary of the Army for Civil Works, Washington, DC

1330-1530 Technical Session V: Innovative Uses of Dredged Material--
Mr. John F. Tavolaro, New York District, US Army Corps of
Engineers, Moderator

Pilot Project for Use of Dredged Material as Sanitary
Landfill Cover at Fresh Kill, New York--Mr. John G.
Waffenschmidt, New York City Department of Sanitation,
New York, New York

Capping as a Management Tool for Ocean Disposal--Ms. Carol
A. Coch, New York District, US Army Corps of Engineers

The Benefits of Subaqueous Borrow Pits as Disposal

Sites--Dr. Robert M. Cerrato and Dr. Henry J. Bokuniewicz,

Marine Science Research Center, Long Island, New York

Potential Benefits of Underwater Berms--Mr. J. Patrick

Langan, Mobile District, US Army Corps of Engineers,

Mobile, Alabama

19

% V. .



0i
7 V

Soil Stabilization Using Dredged Material--Mr. Edward
Marquand, Trident Engineering Company, Annapolis,
Maryland

1600-1615 BREAK

1615-1745 Technical Session VI: Long-Term Disposal Site Problems and
Conflicts--Mr. Robert N. Blama, Baltimore District, US Army

Corps of Engineers, Moderator

Long-Term Management Strategies (LTMS)--Dr. William L.
Klesch, Office, Chief of Engineers, Washington, DC

Dredged Material Disposal Management Plan for the Port of
New York and New Jersey: Technical Feasibility versus
Acceptability--Mr. John F. Tavolaro, New York District, US
Army Corps of Engineers

Alternatives for the Future--Dr. Glenn W. Kinser, Supervisor,
US Fish and Wildlife Service, Annapolis Field Office,

Annapolis, Maryland

Evaluating Seafloor Impacts Using the Benthic Resource
Assessment Technique (BRAT)--Mr. David A. Nelson, Waterways
Experiment Station, US Army Corps of Engineers

1745-1800 Closing Remarks--Colonel Martin W. Walsh, Jr., Commander,
US Army Corps of Engineers, Baltimore District

14 May 1987

0730-1400 Field Trip to Hart-Miller Confined Disposal Island,
Chesapeake Bay, Maryland--Mr. Frank L. Hamons, Maryland
Port Administration and Mr. Jeffrey A. McKee, Baltimore
District, US Army Corps of Engineers
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CONVERSION FACTORS, NON-SI TO SI (METRIC)
UNITS OF MEASUREMENT

Non-SI units of measurement used In this reoprt can be converted to SI

. (metric) units as follows:

Multiply By To Obtain

acres 4,046.873 square metres

cubic yards 0.7645549 cubic metres

feet 0.3048 metres

miles (US nautical) 1.852 kilometres

miles (US statute) 1.609347 kilometres

- pounds (mass) 0.4535924 kilograms

square miles 2.589998 square kilometres

* ' yards 0.9144 metres

..
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BENEFICIAL USES OF DREDGED MATERIAL:

PROCEEDINGS OF THE NORTH ATLANTIC REGIONAL CONFERENCE

12-14 MAY 1987, BALTIMORE, MARYLAND

OPENING REMARKS AND WELCOME

COL Martin W. Walsh, Jr., Commander
Baltimore District, US Army Corps of Engineers

BG Charles E. Williams, Commander
North Atlantic Division, US Army Corps of Engineers

COL Walsh: Baltimore District is hosting this conference, and I'd like
to welcome all of you here today. We're very proud to be holding this con-

* ference over the next 3 days. We think that we have a very fine agenda. Gen-
erals Williams and Hatch will speak to you this morning, giving overviews on
beneficial uses of dredged material. Panels have been very carefully
selected, and I think you'll be very pleased with the kind of information that
will be provided.

Baltimore District has a very close relationship with the Port of Balti-
more and the Chesapeake Bay and has been very active in the development of the
entire shipping structure throughout the bay from Norfolk to the C&D Canal.
It is appropriate that Baltimore District be the host here today, with the
ongoing 50-foot* channel construction and the maintenance of its connecting
and side channels. There are more than 100 other navigable channels our Dis-
trict is responsible for maintaining. Beneficial uses of dredged material
have been in the forefront in Baltimore District for many years, and we think
you will see applications of that in this conference.

I hope you have had a chance to look over the agenda for the conference.
We have a long list of distinguished speakers and panelists. Topics to be
covered are coastal wetlands, habitat development case studies, beach nour-
ishment and shoreline stabilization, industrial and commercial applications,
innovative uses of dredged material, and long-term disposal site problems and
conflicts. MG Hatch is our keynote speaker, and Mr. Morgan Rees will be the
luncheon speaker tomorrow. The field trip on Thursday will be to Hart-Miller
Island in Chesapeake Bay. The schedule has been carefully planned, and during
these 3 days I hope you will also take time to enjoy the beauty of the Citv of
Biltimore.

BG Williams: It is a real pleasure for me to welcome you to our
regional workshop this morning. I'm very interested in the beneficial uses

* A table of factors for converting non-Si units of measurement to SI

(metric) units is presented on page 21.
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of dredged material, as you know. I am delighted to see the turnout, and as
Martv has mentioned, we hope that this will be useful for all of us. The

%North Atlantic Division appreciates the opportunity to sponsor this workshop.
It is only fitting that we are the sponsors, because we have major dredging
pro;,cts under way that make us the centerpiece for this major endeavor by the
Corps of Engineers (CE).

We hope that you will enjoy this workshop. It is designed to help
improve our awareness and acceptance of beneficial use options. We have
several goals:

a. To discuss past, present, and future beneficial use applications in 4

North Atlantic Division (NAD).

b. To identify information and untested applications of beneficial
uses of dredged material.

N.

C. To contribute to the development of a logical beneficial uses
strategy which can be reflected in long-term dredging planning and
management.

* We want to create and cultivate an atmosphere of cooperation, coordi-

nation, and communication among all participants. We all face challezges in
the future because of legislative and economic restraints on the disposal of
dredged material. Just as we rise to meet the challenge of the luture, we
take pride in the accomplishments of the past, including beach nourishment
applications and created wetlands, to name a few. Presently, the CE is work-
ing here in Baltimore District with the State of Maryland to reestablish
shellfish habitat in the Chesapeake Bay at Slaughter Creek and Twitch Cove.
This appears likely to be very successful from several viewpoints. For the

CE, there will be an unobstructed channel. For the State, there will be the
benefits of a reestablished shellfish area, and for the American people, there
will be the realization of economic benefits. All of us have a stake in bene-
ficial uses. We all have the same goals--to accomplish our missions while

preserving and even enhancing the environment. During this workshop, I chal-
lenge you to share ideas, put your heads together, and explore options.
Please, ask the tough questions. If we all do this, we will benefit from this
very useful exchange of information.
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KEYNOTE ADDRESS

MG Henry J. Hatch
Director of Civil Works

US Army Corps of Engineers

Washington, DC

T am quite honored to be making the keynote address at this workshop and
to be sharing my views with you on the concept of beneficial uses of dredged
material. Before proceeding, I would like to express my appreciation to BG
Chuck Williams, the North Atlantic Division Engineer, and Colonel Marty Walsh,
the Baltimore District Engineer, and their respective staffs for their fine
job in hosting this workshop. I would also like to express my appreciation to
our Federal colleagues in the Environmental Protection Agency (EPA), the
National Marine Fisheries Service (NMFS), the US Fish and Wildlife Service
(FWS), and the US Department of Agriculture (USDA) Soil Conservation Service
(SCS) for their active involvement in this conference and for the hard work
the representatives of these organizations have put in to ensure its success.

Also, I am especially pleased that the agenda includes participants from State
* governments, academic, and the dredging industry.

A major objective of this conference is to provide a regional forum in
which we can share our experiences in this area, both successful and unsuc-
cessful, as well as your recommendations for future projects and approaches.
I also had the opportunity to present the keynote address for the national
beneficial uses workshop in Pensacola, Florida. While we had an exceptional

* .- turnout at that workshop, it was quite apparent, and indeed it was a unanimous
recommendation by the various workshop participants, that follow-up regional
workshops were needed to effectively transfer information and technology.
This regional conference is in response to that national workshop recommen-
dation, and I urge each of you to take full advantage of this opportunity. A
second recommendation of the national workshop was to encourage the chair-

persons of each of the following sessions to provide as much time as possible
for audience interaction, and I strongly support this suggestion.

When we in the CE refer to beneficial uses of dredged material, we are
referring to the concept that dredged material can be disposed of in a manner

* that is environmentally and economically acceptable while benefits accrue to
society. Certainly, the beneficial use concept is not a panacea for the dis-

pcsal of dredged material, no more than is upland disposal, ocean disposal, or
other available disposal options for dredged material. Each has its own set
of logistic, economic, legal, and environmental limitations. However,
regardless of whether one is involved in the actual dredging activitv of
resource management, this particular tool or concept Is quite intriguing in
that, under certain circumstances, it can result in a management solution that
Is acceptable and provides benefits to our society at large, in addition to
the benefits it provides specifically to navigation. To consider that cost-
savings in dredging benefits only a narrow segment of our economic life is a
patentl% Illogical thought.
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Our national dredging program involves the maintenance and improvement
of over 25,000 linear miles of Federal waterways that serve 130 of the
Nation's largest cities and reach 41 of our 50 states. The vast majority of
these navigation channels require periodic dredging to provide safe and effi-
cient operational conditions for maritime traffic. Because of the significant
econonic, energy, and defense importance of this existing navigation system,
it is seido,. a question of whether to dredge or not, but a question of how
best to dredge and handle the dredged material.

The maintenance and development of our national waterway system pres-
ently involve dredging and disposal of about 320 million cubic yards (MCY) of

%.- sediment annually at a cost of about $400 million. We estimate that anccher
100 NO1>Y are dredged annually by other Federal and State agencie.; and the
private sector. We regulate the disposal of this material under the pru-
visions of Federal legislation.

For some time, the disposal of dredged material has been the "Number
One" challenge in the management of the national dredging program, and there
is every reason to think that this will be the case in the future. One per-

spective on the magnitude of this problem is that each year we move enough
dredged material to cover the City of Washington, DC, to a depth of about
5 feet. Some of you folks are no doubt thinking that this would be the
ultimate beneficial use of dredged material. However, I want to make it clear

* that I am not suggesting such a solution!

The volume of the annual dredging program for which we are responsible

.,,s been fairly constant over the past several years because only a few major
deepening projects have been authorized by the Congress. However, the role of
iredging in the United States is rapidly expanding. For abouJt 10 years or so,
the Congress has not authorized a bill for water resources projects. Tnis was

probably due to two factors--the prevailing concern over environmental pro-
tection in the early years and a provision for cost-sharing which has been
under consideration for the past 5 years or so. However, this has all changed
1 w. Congress has passed the Water Resources Development Act of 1986 (WRDA)
Pubiic Law (PL) 99-662), which authorizes over $15 billion for water-related

6evelopment, including 35 deep-draft navigation projects. The Act includes
cost-sharing provisions which require the financial participation of the port

authorities for a portion of both the improvement dredging and the increased
maintCnance dredging work associated with the deepenings. The North Atlantic
regio n is certainly well represented in this legislation through the major
port development projects at New York, Baltimore, and Norfolk.

These authorized channel deepenings will involve the removal of large

-,uantities of excavated material which will require proper relocation. To

iye you an idea et the magnitude of this proposed activity, we estimate that
the deepening of the channels serving Norfolk, Mobile, Galveston, and New

<riears will require the excavation of about 350 MCY of bottom sediment to
T>r, vide the channel dimensions included in their general design memoranda. We
do not anticipate any significant problems with contaminated material because
the results of our extensive testing program indicate that the pollutants are
kc,:itained in the sediment particles which are transported by currents into the

:hannel prism, and thus do not penetrate into the virgin soil layer beneath
the maintenance dredging profile. Nevertheless, because of the large volume
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of material involved in the deepening projects, our environmental efforts will
be directed toward minimizing the physical impacts and identifying appropriate
disposal alternatives for minimizing these impacts.

In addition to this large-scale, ongoing, port improvement work, pro-
jections are being made for significantly increasing defense dredging needs in
s veral areas along the coastlines of the country. Plans to expand and to

" modernize our naval defense fleet are underway. Several categories of naval
-. .- vessels now entering the fleet may require significantly deeper access chan-

nels or more frequent maintenance dredging, or both. As a result,the US Navy
has embarked on a program to significantly expand the numbers and types of
home ports in each of the coastal regions of the United States.

Another example of expansion relates to the probable role of dredging in
a number of identified waterway cleanup projects under the EPA Superfund Pro-
gram. In the coastal areas alone, the National Oceanographic and Atmospheric
Administration (NOAA) has identified over 100 site-specific cleanup require-
ments. Additional cleanup requirements within our Nation's waterway system
are surfacing almost on a monthly basis. All such cleanup activities involv-
ing dredging will require a careful and thorough scientific analysis of the
sediments to be dredged, appropriate dredging technology f r the removal of
these sediments, and appropriate alternatives for disposal.

The rehabilitation of our Nation's existing waterways and water supply
infrastructure, specifically our reservoirs and associated locks and dams, is
still another example of potential expansion. Many of our existing locks and
dams are fast approaching their projected 50-year life expectance. That is
the age, based on our experience, when locks and dams generally require either
major rehabilitation or replacement. Certainly, a closely related problem now
is to deal with the significant sediment accumulations that have built up

behind a number of these structures in order to effectively restore water
quality, floodwater storage, hydroelectric potential irrigation and other

project design purposes. Dredging will probably play a significant role in a
number of these rehabilitation efforts.

Again, sound and complete scientific information must be available to
dispose of these large volumes of sediments in an economic and environmentally
acceptable manner, particularly in cases where contaminated sediments are
involved.

1 estimate that the 35 channel-deepening projects which have been
authorized under PL 99-662 will generate well over a billion cubic yards of
new dredged material over the next decade or so. Needless to say, this antic-

ipated future dredging workload will require a great deal of hard work and
innovation on the part of all scientists and engineers involved in these
projects to ensure that each proceeds in an environmentally responsible, cost-

e lective manner.

This brings me back to the concept of beneficial uses. We have seen a
great deal of innovation in applying this concept over the last 10 years or
so, particularly in the environmental or habitat development area. I am con-
vinced that there is room for considerable additional innovation in applying
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this concept with, in many cases, a corresponding potential for significant
cost-savings over our more traditional disposal methods.

The basic concept has been with us for many years, dating back to the

early 1900's, if not before. Beach nourishment is the classic beneficial use
example, wit>i which I am sure most of you are familiar. Others include use of
dredged material as construction aggregate or as fill for highways for many of

"our major metropolitan airports such as Washington National. In addition,
r anv instances have now been documented throughout the Nation of beneficial
rhab'tat creation using dredged material. Marsh creation, suitable nesting
-abitat for waterbird species, and o'ster and other shellfish habitat creation

*- are just a few of the habitat development examples that clearly indicate that
dredged material disposal can often be accomplished providing environmental
benefits at a reduced cost if the proper conditions are established.

There is a significant continuing demand by the concerned public for
beneficial use applications. From the considerable Congressional and other
correspondence which I have received on our dredging projects, it is apparent
that, in many instances, the beneficial uses of our dredged material are being
given the same consideration as the environmental issues. In fact, these
rival the basic project purpose for attention in many cases.

Our regulations require us, whenever practicable, to fully consider
beneficial use alternatives in these dredging project activities A study
rcentlv released by the Congressional Office of Technology Assessment on
Waste Disposal Practices in the Coastal Zone indicates that while over 95 per-
cent of the total volume of sediments dredged each year from the coastal zone
is environmentallv innocuous and suitable for a wide variety of beneficial use
applications, only about 15 percent is used each year within the coastal zone
for these purposes. The actual percentage used for such purposes is probably
onsiderably less than 15 percent.

Certainly, a basic fact of life is that logistic considerations,
,nomics, and legal and environmental constraints can sometimes limit the

application of the concept. Beach nourishment is a case in point. Institu-
ti:,nallv, wr ,;re required to use the least costly, environmentally acceptable
disposal option for our Federal projects. In cases where beach nourishment
does not meet this criterion, the entity requesting use of the dredged mate-
ria! for this purpose is required by law to pay 50 percent of the difference
in cost if for public benefit, or 100 percent of the cost difference if only
for private benefit. This additional cost can often be quite significant.
Wave and sea conditions in the nearshore physical regime often preclude the
IIse of pipeline cutterhead dredges, which are the most cost-effective type of

plant to provide dredged material beach nourishment. In other cases, beach
n-,:r-ihment requirements are not concurrent with dredging requirements, or the
volumet; of material do not match the beach needs.

One of the major problems and probably the most difficult to overcome is
tha1t, despite the extensive environmental research that Is now available
oin dredged material, we still have a very real problem with the general
public's perception of dredged material. People often use the terms "dredged
material" and "sewage sludge" as If these materials were the same. Also,
despite our extensive efforts to get the term banished from the English
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language, we still frequently hear the term "dredge spoil," which has a
grossly inaccurate connotation for the vast majority of sediments that are

dredged.

1 don't, for example, see the word "spoil" mentioned anywhere in
Southern living magazine advertisements for the Virginia beaches and Miami
beaches o our country! I suggested at Pensacola, and I see from the agenda
that it has caught on to some degree, that we use such terms as "excavated
material" instead of "dredged material" and "placement sites" instead of
"disposal sites."

In my view, if we are to realize the full potential of this concept, an
essential next step is the development of a logical, technicallv based frame-
work or strategy for employing beneficial uses, particularly in the area of
habitat development. We in the CE take considerable pride in the fact that we

have developed over 2,000 productive islands that can be used for bird nesting
and as wildlife habitat nationwide, thousands of acres of new wetlands, and
that we can, in fact, design and construct a wide variety of productive habi-
tats with dredged material. However, before we can reasonably determine the
full extent to which dredged material can or should be used for such bene-
ficial purposes, we must have definitive recommendations and guidance from
resource managers on physical habitat requirements for each water body and
region where we dredge.

Data from the national wetland classification and mapping program which

is being prepared by the FWS will be quite valuable in this effort. EPA's
administrator, Lee Thomas, has recently announced his support for a proposed
coastal waters strategic planning initiative by EPA's Office of Water. Habi-

*tat loss and alteration is one of five identified national priority areas
which would be addressed by the proposed initiative. The NMFS has recently
initiated a bold new national effort on coastal habitat restoration and
rehabilitation which 11 be the subject of a separate presentation this
afternoon. In addition, we recently reviewed a draft report containing a
series of recommendations by an independent scientific panel to the NOAA
administrator on future research directions for NOAA's ocean program. A major
recommendation of that panel Is that NOAA establish as an agency research

priority the delineation and ecological characteristics of critical coastal

and offshore habitats.

As I promised at the Pensacola national workshop, I have established a
policy level CE task force which will develop and report recommendations to me
for programmatic policy guidance and a national direction for the development
of long-term disposal management strategies for our navigation projects.
Major proposed components of this national guidance will include Incorporating

%V. both Federal and non-Federal dredging and dredged material disposal require-
ments within these plans, consideration of both structural and nonstructural
alternatives to maintain efficient navigation projects, and full consideration
of the beneficial uses alternative and project-specific evaluation to reduce

dredging requirements, whenever practicable. We are also continuing to give

a high priority to applied Research and Development (R&D) to develop innova-
tive dredging and disposal solutions. Application of multiple-use concepts
such as mariculture for our upland disposal sites and development of nearshore
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u nd erwater berrs are example- of ongoing developmental work within the C. that
vou will hear 'rre about in later sec45 ions of this workshop.

-he ong,,ino and proposed nat iona I initiatives by the Federal resource
agencies represented here today lead me to believe that we are heading in the
r ght direct ior in develop i nP this required regional information and

ramework.

in c'.osing, I would like to leave you with two parting thoughts. The
first is one that was emphasized by Bill Gordon, former director of NMFS Ind
now of the New .ersev Marine Sciences Conservation, and his NMFS staff, when
they initial]y approached the ('F on their proposed coastal habitat initiative.
Mr. (:ordon presented us with some very detailed and alarming statistics on
coastal habitat losses and reduced fishery landings nationwide. He suggested
that instead (,f continuing to try to resolve dredged material disposal prob-
lems and habitat loss problems separately, as we have done for the most part

S.in the past, perhaps a better approach would be to define to what extent the
- - two issues can be resolved collectively. I think this provides us with a most

appropriate direction for this effort.

My second parting thought can best by summarized by the old adage
* "Necessity Is the Mother of Invention." As I previously stated, my feeling is

that there is significant untapped potential in applying the beneficial uses
c(oncept within our dredging program. Certainly, given our long-standing and,
in some parts of the country, critical problems in locating suitable disposal
sites and our projected future work load, there is a definite need for inno-
vation or invention. Our people in the field agency offices, in the trenches
so to speak, are and must continue to be the true Innovators in this effort.
We will succeed only if we can join together and Identify the common "neces-

"-'- sity" in that expression--if ours is only to "excavate and dump," and fish and
* wildlife resource agencies are to "protect," we will never reach a common
-' goal. The American people deserve better.
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FEDERAL AGENCY VIEWPOINTS:
OPENING REMARKS

William R. Murden, Moderator
Chief, Dredging Division, Water Resources Support Center

US Army Corps of Engineers
Fort Belvoir, Virginia

Our panel this morning will express Federal agency viewpoints. It is a
-* pleasure for me to be the moderator of the panel because the CE is vitally

interested in the topic of this regional workshop--Beneficial Uses of Dredged
a Material.

The members of our panel are Dr. Don Woodard of the FWS, Mr. Bill Muir
ot EPA, Mr. Tom bigtord of NMFS, Mr. Charlie Terrell of the SCS, and myself,

- representing the CE. I am Chief of the Dredging Division of the Water
Resources Support Center. I will introduce each of these distinguished gen-
tlemen in a few moments, but first let me congratulate the workshop planners
and organizers on a really great job. The attendees are from a wide variety
ct organizations and professional disciplines, and this is what is needed to
achieve our goal of beneficial uses of dredged material.

The CE has devoted a great deal of time and effort to the beneficial
uses of dredged material. There are two documents which summarize our efforts
in this field: (a) an engineer manual authored by Dr. Mary Landin of the
,'S Army Engineer Waterways Experiment Station (WES) and (b) the recently pub-
ished proceedings of the First Interagency Workshop of the Beneficial Uses of

Dredged Material, a national workshop held in Pensacola, Florida, 7-9 October
i 98h. The public interest in both of these documents has been extensive.

*rders for the engineer manual are approaching 3,000, and requests for copies
ot the national workshop proceedings have exceeded supply--we are having it
rcprinted. We are delighted with the response, which has included quite a few

requests from the international scientific community. So, keep those cards
and 1, tters coming!

-°. I would like to take this opportunity to announce the Second National

Beneficial Uses of Dredged Material Workshop, which will be held on 27-30
,ctober 1987 in St. Paul, Minnesota. The first national workshop held in
Pensacola introduced the concept on beneficial uses and focused on all types
1a1d applications. The St. Pau' workshop will emphasize inland waterways and
tlie potential for beneficial use applications of the dredged material from
ri,_trs and lakes.

It is my pleasure to introduce our first speaker. Please join me in
* ,xt, tcdirr a wirr, welcome to Dr. Donald W. Woodard, who is currently Assistant

.-eg ;a Ihirector Ior f-ish and Wildlife Enhancement in the Northeast Region of
ti iW , with respon.-ibilitv for ecological services, resource contaminants,

e..tCd,iigered ind threatened species, and wetlands inventory.
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Our next speaker is Mr. Thomas F. Bigford, who is the Chief of Habitat
.. r\'at on for the Northeast Regional Office of NMFS, with both regional And

national responsibili ties.

- Our third panelist is Mr. William C. Muir, who is the Regiona1 Yiea-

. " '-L. r in EPA's Middle Atlantic Region. He is responsible for all the nay-

i.." tional dredging and related port development in this region, 9s well as all

'n irine programs, including ocean dumping and oil and gas permits.

Our last, but certainly not least, panelist is Mr. Charle.s R. Terrell,

;ho is the primary water quality specialist in the SCS Office of Teclnologv in

.- .a~incton. DC. He has the key role in establishing national water quality

technical polIicy on abate:,ient of agricultural nonpoint source pollution
*.- incluling surface and ground-water aspects.
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FEDERAL AGENCY VIEWPOINTS:
BENEFICIAL USES OF DREDGED MATERIAL IN THE MID-ATLANTIC REGION

Donald W. Woodard*

Assistant Regional Director, Fish and Wildlife Enhancement
US Fish and Wildlife Service

Newton Corner, Massachusetts

In October 1986, the CE sponsored the First Interagency Workshop on the
Beneficial Uses of Dredged Material. At that meeting, Ron Lambertson pre-
sented the viewpoint of the FWS on beneficial uses from a nationwide stand-

* . point. His comments focused on the FWS views on beneficial uses and
implementation of such projects from the perspective of the review of dredging
projects under the Fish and Wildlife Coordination Act. Most of what Ron said
at Pensacola is apropos to the mid-Atlantic area, and I will reiterate some of
his comments here today.

Ron noted that in many parts of the country, navigational interests are
faced with the unending necessity of removing sediments from waterways and

*ports only to be faced with the same problem again as additional material is
deposited. He said it reminded him of the legend of Sisyphos in Greek mythol-
ogy. Sisyphos, a king of ancient Corinth, attempted to trick the gods and as
eternal punishment was doomed in Hades to forever roll a huge stone to the top
of a high hill. Whenever he got the stone to the top, it would roll back
down. The point that Ron wanted to make was that if more emphasis was placed
on reducing the entrance of sediments into surface waters, the amount of nec-

-essary dredging and disposal could be reduced, and at least some of Sisyphos's
eternal burden relieved.

Not to, man' years ago, dredged material was referred to as spoil,
treated a- waste, and disposed of in the most expeditious manner, with little
or no regard for fish, wildlife, or recreational values. It was placed on the
closest site, whether that was a productive wetland or even the site of a
water bird colony, sometimes while the birds were actually nesting. Fortu-
nately, things have changed, including our sensitivity for the environment.

Tith the continuing losses of fish and wildlife resources and their habitats,
the remaining resources have taken on added significance. In some cases,

* dredged material can be used to benefit these resources. The challenge is to
plan for disposal from necessary dredging projects in a manner that puts the
material to the best possible use consistent with resource protection goals
and requirements.

The F'WS commends the CE for its effort to seek and develop innovative
• ways to use dredged material in beneficial and productive ways. We have a

shelf full of technical reports resulting from the Dredged Material Research
Pr',gram (D)MRP) conducted by *he WES during the 1970's. These reports, in
turn, have led to the recent publication of the Beneficial Uses Engineer

Manual that provides guidance for planning, designing, and managing dredged

*Dr. Woodward is now at the National Wetland Inventory Office, EWS,
St. Petersburg, Florida.
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material, while incorporating ecological concepts with engineering designs.
It documents over 1,300 cases of beneficial uses of disposal sites in North
America. The FWS has been particularly interested in the development and
enhancement of habitats such as marshes and seagrass beds and nesting islands
for water bird colonies. However, the opportunities for such uses are def-
initelv limited compared with the volume of sediments that is dredged each
year and the trade-offs that must be considered between aquatic and terres-

trial resources.

Nesting islands for colonies of certain water birds provide a highly

visible use of dredged material. Some species such as least terns and black
skimmers may accept a newly created island soon after the dredging activity
has ceased. In most cases, the use represents a shift of these birds from a

nearby site to one that is more attractive. If the shift results in greater
nesting success due to reduced predation or safety from flooding, the result
is a true benefit. If the new island is allowed to grow bushes and other

®r dense vegetation, it may eventually be used by nesting herons and other wading
birds. In both cases, the birds use the site and nest successfully only if

'- there is an abundance of small fish and other aquatic life. Both the dredging

N of deep channels and the creation of island habitat reduce the extent of shal-
N-A low aquatic habitat in which the small fish thrive. Food supply is one

* important factor that determines how many nesting water birds a given area
will support.

In conducting their responsibilities under the Fish and Wildlife Coor-
dination Act, the FW, S biologists actively participate with the CE and other
development interests in planning dredging projects. Guidance for this role

is provided in the FWS Navigable Waters Guidance of 1975 and its Mitigation
Policy, published in 1981. A major component of the latter policy bases rec-
ommendations on the value and scarcity of habitat to fish and wildlife

resources. Through careful planning, creation of habitat with dredged mate-
rial for commercial uses such as highway construction may eliminate the dis-

posal problem with its attendant impacts to wetlands and other aquatic
habitats. Making use of it to restore or create important habitats can be a

Tmeans of compensating or replacing unavoidable losses. The impacts of dredg-
ing projects that warrant mitigation include the physical destruction of

benthic communities, turbiditv and sedimentation, contaminated sediments,
changes in water circulation and salinity, erosion of material away from the
disposal site, and the smothering of benthic animals and vegetation by dredged
material deposition. Evaluation of disposal options is on a case-by-case
basis nd must consider the existing resources at the disposal site, the

resources that will be present after disposal, resources that may be attri-
bhitble to the beneficial use, and overall gains and losses over time. The
i pac ts fr,. drUdK i nY i tse I f mist a .i o he eva I noted and qppropr iate mitigation

pr,,: i ded.

7'.-!t t k r of growwir g conc ! rn these day.s is re sou re ( Cn t aIm i r1,n t q

t, 'c', r st 7,teri.il dredged for disposl;l is clean, there are sites such as
:r' rs w r *ntaminot( sediments may override any potertia] advantages for

'eoe ,,fic l it aind require contained disposal facilities.

Ar th er c(nCern T the I-FS biologists is that aftcr beneficial use

opt icn 1, ". beer l cted in plinning, less cost lv traditional disposal
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alternatives are substituted. For example, a habitat development plan may be

dropped due to a perceived need to select a plan with a greater net economic
benefit. At times, increased costs should be accepted when significant
intangible benefits would accrue.

Even some well-planned beneficial uses ha,,- failed because they were not
* implemented as designed. It is important to ensure that beneficial use

projects are properly constructed. Follow-up and monitoring are essential,
and corrective actions should be quickly implemented, if necessary, to ensure

that the concept becomes the reality originally planned.

In summary, the FWS supports the concept of innovative beneficial uses
of dredged material and will work cooperatively with the CE and other agencies
in planning and designing projects that conserve and protect fish and wildlife
resources while providing for necessary projects.
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FEDERAL AGENCY VIEWPOINTS:
THE NATIONAL MARINE FISHERIES SERVICE VIEWPOINT ON THE

BENEFICIAL. USES OF DREDGED MATEIRIAl

Thomas E. Bigford
Chief, Habitat Conservation, Northeast Regional Office

National Marine Fisheries Service
Gloucester, Massachusetts

MIv task today is to discuss National Marine Fisheries Service (NMFS)
policy toward beneficial uses of dredged material. Bill Gordon addressed this
saime topic in Pensacola in October, and I trust you have had access to those
proceedings, so I won't reiterate his statements. Instead, I will go beyond
what Bill said and focus my comments on the Northeast United States. I do

have a few caveats, presented as cautions for the Northeast. The NMFS wants
-" vn to be cognizant of these pitfalls.

First of all, we are hopeful for the approach being discussed here

t,-dav. We are hopeful that research will clarify the techniques and find
beneficial uses of dredged material. The NMFS has a major interest in CF
research; NGAA has an Estuarine Programs Office, and the Northeast Center of
the NMFS is developing its own estuarine research plan. This will be a
regional counterpart to the agency-wide approach. This is a new effort to
brin" reseac nearer shore, and in so doing will address problems related to
fisieries and dredging. This information is one of the major contributions a
ru.ource agency can make.

So, we are willing to work together on information and technology trans-
ffr, but we do have reservations. It's only fair to point them out today. We
are concerned about beneficial uses of dredged material--it's not all "bene-
ficial," and it's not all "material." Some of it is spoil. A lot of our
attitude is related to what we believe is in the public interest and what we
see as beneficial. In reviewing the proceedings from Pensacola, it's abun-
dantly clear that a lot of what is considered to be in the public interest by
one agency differs greatly from what another agency considers to be in the
public interest, regardless of whether the lawyers can argue one way or the
other for what a mandate is! Whether you build land for a n-onument or an
alrport, there are not many places for a fish to live.

Tc reiterate the importance the NMFS places on restoration and creation,
T 'd I ike to highl ight the CE/NMFS Memorandum of Agreement (MOA) that wasF igned in 1086. That MOA established a 3-year pilot study to look at specific
examples of waTys to create or restore aquatic habitat. We are focusing
r,- . rcl. etlrts on it. Unfortunately, both agencies' efforts are being

n4''bcke.U from exis'-ing programs. There is definitely a priority need to
,,el p better Infrrmtion on beneficial uses, but we have vet to put real

,,: t, it. That's a major constraint on our opportunities, and it will
W1-bl,. Imit cur siuccess.
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Hence, we proceed with optimistic realism, especially in the Northeast.

Mary Landin's report mentions 350 MCY of dredged material from Civil Works

projects each year, and out of that perhaps 5 percent is contaminated. I

think that relative percentage is different in the Northeast. Certainly, if

you factor in the yardage that comes from industrial ites and harbor

projects, much of the available material is in some way compromised. Use

whatever word you want to--polluted, contaminated--it's filthy in some way.

In dealing with the CE and other agencies, we very often cannot find clean

material to use for capping or sandwiching. Maybe with The passage of the

'.,RDA that will change, but it has been a problem in the past.

I noticed that one of the displays in the back of the room writes about

benthic monitoring of "placement sites." I guess now our disposal sites have

been rechristened placement sites! That's another example of semantics

obfuscating the real issue of disposing of sediments that may be contaminated.

Our major concerns remain how it is used, where it is used, and how it is

monitored to make sure that dredged material is used in a beneficial way and

does not compromise fishery resources and their habitats.

The beneficial uses that NMFS would hope to see are more in the way of

compensation and restoration of degraded areas that have been compromised

either physically or chemically. It should be of low habitat value. We are

not as enthusiastic about efforts to create one type of habitat by sacrificing

another. If that habitat is a mud flat or coastal fringe, we have a hard

time seeing the benefits from destroying it to build a marsh. The fact that

something may be green does not mean it will support the kind of commercial

and recreational fishery resources that we need and we depend upon in the

United States to the tune of more than $15 billion a year.

That means we must consider the broadest tests to assess "public

interest." We have to give greater scrutiny to water dependency. It scares

me to hear the term "water-enhanced" used by real estate developers. It's

nice to have a water view, even if it's not on the water. In Gloucester, 15

yards trom my office, a "water-enhanced" view is where the school buses park.

The bus drivers sit in their buses every day, drink coffee, and watch the har-

bor--that's water-enhanced. That is not the best use of a public resource.

In concl,,sion, we have to make this concept work, and we can make it

work. I say this with optimism. The WRDA provides a lot of work for the CE
on behalf of the Nation. Hopefully, it will be clean material that can be

used for capping dirty material coming from other projects, including some CE

Civil Works projects and many of the smaller harbor projects. I think it is

a good opportunity, but we must be cautious. We should do whatever we can

-'. to generate funds to support research and monitoring efforts instead of piggy-

backing on existing programs. In the NMFS, our budget has suffered so over

recent years that it is difficult for us to come up with our share of the

funds for the pilot studies in the MOA with the CE. The pilot studies now are

limited to only two NMFS regions. It would be nice to be able to expand

that--to get into the Chesapeake Bay, to work with the states, to identify new

- . work areas, to more aggressively pursue our efforts on beneficial uses. I

don't think we should compromise habitats to create a different type. I made

* that point earlier. We must include the true value of fisheries when we

assess the public interest. In seeing the beneficial use list from Bill

36

O0



F 7J , - J : Ti ;. ..= •JW V~W W W U . -. W 'W. ;.7 = = . - - ; -, W ,' -7 7 -j - - . L i J -. -j

%u trden' s talk in Pen-,acola, it wi- clear that there are a lot of publ ic betie-
fits from placement of dredged material , from airports to recreational sites.

I don' t think we have been near 1 v as success fu I in c reat i ng ishe ry hb!i tat.

We can build wildlife habitat, but creatingT fishery habitat is a differenl

game, and that ' s our mandate in the NMFS.

F i. a inal lv, there was a quote in last Sundav's Boston Globe news paper by

the new president of the orld Bank. He was talking about the hank's historic
efforts to irrigate the Sahara Desert and settle the Amazon Basin and many

other efforts that have not been overly successful He concluded that the
bank had learned that "good ecology is sound economics." We sh~ould keep that
lesson in mind when we consider beneficial uses of dredged material. 'e might
have to be a little conservative in our ecological thinking, in deciding what
actual l turns out to be a solid economic use of that dredged material. Thank

QUESTION: You said you were opposed to habitat conversion. 'Wat about the
conversion of upland habitats to wetland habitats?

MR. BIGFORD: 1 think it would depend on what the upland habitat is. NMFS has

. ,-*ino mandates there, so it is hard for us to recommend that an upland be graded

down to create an intertidal habitat. We would be stepping on the programs of

the FWS or State agencies in what might be one of their higher priority areas.

Alsc, with erosion, sea level rise, and other issues of the day, those areas

r aybe the intertidal areas of the future. Maybe we should just let it happen

V.. naturally rather than carve it out. Our position will remain not to sacrifice

one functional habitat for another. If mitigation is required, we would

prefer restoring degraded habitats to their natural form.

37

m0



N ' -I - K- - l L w - L- -7

FEDERAL AGENCY VIEWPOINTS:

THE US ENVIRONMENTAL PROTECTION AGENCY VIEWPOINT ON THE

BENEFICIAL USES OF DREDGED MATERIAL

William C. Muir
U'S Environmental Protection Agency

Middle Atlantic Region

Philadelphia, Pennsylvania

When I began reviewing Section 10 dredging projects for EPA back in

1972, the product of dredging was called "dredge spoils." Spoils, according
to Mr. Webster's dictionary, are wastes which are cast off as in mining and

excavating and are of little use; to become spoiled, bad, or unfit for use,
tainted and putrid. Now, what kind of beneficial use can one have for some-

thing like that? I remember discussing dredging criteria with Bob Engler (Dr.
R. M. Engler of WES) when EPA was developing its 1977 Ocean Dumping Regu-
lations. I argued that dredge spoils should be treated the same as sewage

sludge because they were of similar consistencies.

That is where EPA was on dredged material 10 to 15 years ago. Well,

like the ad says, "We've come a long way, baby!" I just said that I once

thought of dredged material as being similar to sewage sludge. In a way, they

still are, in that both are now considered resources rather than wastes. In
Philadelphia, we took the Nation's largest ocean sewage sludge dumper and

turned it into the Nation's largest producer of compost used for vegetating
3trip mines that were barren for 40 years, for sod farms and nurseries, and
even for home garden and lawn use. All that from a four letter word!

We have another material once considered a waste, but now a potential

resource, dredged material. What changed my mind about dredged material?

First and foremost was the CE commitment to conducting honest, reliable
research on dredged material. The research efforts of the WES leads the world
in dredging technologies. Second, not being one to miss an opportunity at

self--aggrandizement, was EPA's record at reducing the sources of pollution
from municipal and industrial discharges which contaminate US waters and
eventually settle on the bottom to change dredged material to dredge spoil.

Over the past decade, organic loadings have grown by 12 percent in the
Nation's sewage treatment plants. However, according to the Council of Envi-

ronmental Quality, the actual discharges to our waterways have decreased by

46 percent due to a massive construction grant effort. In 1972, only 36 per-

cent of US streams met their designated supporting use. By 1982, 64 percent
of US waters met their designated use. To further enhance that effort, Con-

gress recently reauthorized new amendments to the Clean Water Act of 1977
(CWA) directed at achieving even higher goals.

A good example of how dredged material isn't what it used to he relates

- to the Delaware Estuary. This past summer I conducted a research effort there

and sampled the sediments from Trenton to Wilmington, Delaware, to measure
sediment oxygen demand. This was a follow-up to a study EPA did back in 1974.
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:'t king Io.word to this task, as I had remembered how putrid the
. . in-tead of finding glop on the bottom, we found sand and

matter of fact, at several stations we had trouble getting a
17 ':,. :1e Of num1erous clams caught in the teeth of the dredge.

twr ely, this t.xample isn't perfect. We still have toxic problems
t n, npont sources, and it may be years before all of the hot

p. however, the regulatory framework is in place through
,I Substances Control Act, and above all, the Comprehensive

se, Compensation, and Liability Act (Superfund).

.t' 4c t the impression CE personnel are unhappy every time EPA comes

.t ting with our new toxic-of-the-month problem. There was
..:1, iBs, PNAs, and the list goes on. In 1972, we worried about tur-

, d lved oxygen; now it depends on what new analysis we would like
, _ how about TBT this month?

with toxics hanging over us, we are winning. The waters are
i rtter and so are the sediments that fill our waterways. With the

..- e! en.irotnment comes improvement in our finfish and shellfish resources.
the resource agencies with a new challenge. As we succeed in

, leout' up the wo.ter, we are now faced with declining habitat. Fish and
,i'dlIfe rely upon the wetlands and shallow waters that are being lost at an

: s te, up to 450,000 acres per year.

Tre C and the EPA have been very successful in implementing the 404
: r. r . to preserve oquatic habitat, but that's not enough. Wetlands and
sb: ] nws must now be created to replace past losses. Nationwide, thousands of
acres of salt marsh wetlands are being developed using dredged material.
Severa: examples exist just down the Bay from here, such as Barren Island over
(in the eastern shore. Also, bird islands and oyster bars are ideal uses of
dredged material.

Ini the ocean disposal area, there is a significant shift in that com-
munities are now waiting in line for dredged material for beach nourishment.

ire actually facing the problem in Florida in which the State will no

longer sanction ocean dumping and is forcing the CE to dump their "spoils" on
the resort beaches!

I should point out that EPA supports WES's continued research in the
creation of artificial wetlands and other aquatic habitat. Efforts such as
th1ce w!1 play a major role in returning the biological integrity of the

waters. Further, we would recommend that these research efforts be

dire(ted toward the long-term viability of artificial wetlands.

L.ast, where does EPA go from here? I gave a talk 2 weeks ago to the

Nationil, Association of Port Authorities in which I began with the old joke of
the three biggest lies. Well, I'm here to tell you that I'm from EPA, and I'm
here to help you. We've put our money where our mouth is, so to speak. We

hve joined with the resource agencies in developing enhancement plans which
actively support justifiable port development and navigation projects by pro-
viding up-front mitigation and compensation to assure timely and economical

solutions. I've brought a few copies of the Baltimore Harbor and Philadelphia
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Port plans for anyone interested and can provide names of the contacts if any

of you are interested.

In summary, major strides have been made in enhancing the environment.
Dredged material must play an increased future role, and EPA is committed to

working with the CE to assure that this is accomplished.

."4
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FEDERAL AGENCY VIEWPOINTS:

BENEFICIAL USES OF DREDGED MATERIAL FROM A SOIL CONSERVATION
SERVICE PERSPECTIVE

%

Charles R. Terrell
National Water Quality Specialist
USDA Soil Conservation Service

Washington, DC

I would like to open this morning by telling you that oxymora are all
about us; they are with us every day. No, I'm not calling anyone a bad name.
I'm not making fun of anyone's reputation. Perhaps, you've heard about
oxvmora; they are popular items in speech-writing these days. Examples are
"cruel kindness," "pretty terrible," "awful good," "mandatory option," or
"voluntary regulation." An oxymoron is a figure of speech that is seemingly
contradictory, such as "legal brief." Or how about "government intelligence"?

Now to my point. To this list of oxymora I would like to add another,
namely "wet land." It might seem more like an oxymoron if I said "water

* land," but nevertheless in many people's minds the idea of water and land are
contradictory. If you have water, you can't have land; if you have land, it
must be free of water. It's no wonder that wetlands have been a contradiction
and a source of argument for centuries!

Let me say a few things about wetlands and the SCS. SCS supported and
is working to implement the Wetland Conservation Provision, also called
"Swampbuster," of the 1985 Farm Bill. This provision says that farmers and
ranchers will lose USDA payments if they produce commodities on converted wet-
lands, if that conversion took place after 23 December 1985.

On the technical side of abating agricultural pollution, SCS will be
examining the possible use of natural or man-made wetlands to treat agri-
cultural contaminants. Wetlands, especially man-made ones, offer a potential
for inexpensive treatment of these pollutants. Wetlands in some parts of the
country are already treating municipal wastewater, so it Is likely that the
technology can be applied to agricultural situations.

* Next, I want to discuss some of my personal experiences concerning the
uses of dredged material. I will relate an experience I had about 9 years
ago. At that time I was working for EPA on the kepone contamination in the
James River, Virginia. For those of you who are not familiar with the situ-
ation, kepone was a pesticide used on bananas in Central America and on veg-
etables in a few other countries. It was manufactured in a former gas station
b% b a "subsidiary" of Allied Chemical in Hopewell, Virginia. Through inten-
tional dumping, the chemical contaminated virtually the entire James River
below Hopewell. As a result of its activities, Allied Chemical was given the
largest fine in the histerv of the Clean Water Act to that time, approximate!\

'e,, $1i million.
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In our investigations to find potential cleanup or mitigation measures,
we and the Norfolk CE District studied dredging methods, both domestic and
worldwide. We believed that one of those technologies, called the Oozer
Dredge of the Takenaka Company in Japan, might offer a way to mitigate some of

the environmental effects associated with dredging. We went to Japan and saw
the Oozer Dredge and other technology of the company.

I have been away from the dredging scene for some years now, but the
dredging technology that I saw in Japan was the most advanced and environ-
mentally sound that I have ever witnessed. While swinging in a large arc, two
large "heads" at the dredge's bow literally sucked up bottom sediments like a
giant vacuum cleaner. There was little disturbance of the area around the
dredge's operating head. The bottom material was moved to a disposal area as

a semisolid plastic mud, not as a liquified stream.

What else was the Takenaka Company doing? They were making new land
from dredged material. While probably there are few US places where new land

is being created on a large scale, it is happening in Japan. At one harbor,
our hosts took us to an enclosed former estuarine area that had been filled
with dredged material from the harbor. They invited us to walk onto the sur-
face. You really have a strange sensation walking on a surface that not too
long before had been oozy mud, perhaps more than 10 feet deep. They called in

a backhoe and dug a hole to show L3 the approximately 1 meter of solidified
- surface. The company stabilized the area through a chemical "cementing"

process and the use of a giant "eggbeater" that injected the solidifying
chemicals. They said they would be able to construct a two-story building on

• .the newly created land, and in Japan that is very important.

I point out some of these items to illustrate technologies available and
being used today. I don't advocate dredging unless it can be done in an

. environmentally safe manner. I don't advocate filling water bodies because,
as a biologist, I personally believe we need these areas to maintain our nat-
ural resource productivity. As an example, let me add a footnote to my Japan
story. On one of our trips, we visited a fishery research station on Japan's

coast. The Japanese scientists told us that they no longer had a coastal
fishery, so they were forced as a nation to search the world for fishery
products. I suspect that I saw the reason for their coastal fisheries loss as
we traveled the length and breadth of Japan. Every river we crossed had its
banks riprapped for as far as the eye could see. Every lowland had long ago

* been converted to rice production. In fact, when we started to discuss wet-
lands with our Japanese counterparts, we had great difficulty translating the

word and concept of "wetland." Admittedly, the word "wetland" is a relatively
recent English word, so we tried "swamp," "bog," "fen," and finally "marsh,"
to which one of the Japanese said he knew of a freshwater marsh somewhere in
the interior of the country. I hope we never reach the point in this country
where our children will never know what some of these valuable resources are
because we did not have the foresight to protect these natural resources.

Back home and on a different topic, the SCS has been developing plant
materials used to stabilize erosive soils, including dredged material. Plants
are nature's way of healing, protecting, and beautifying the landscape. SCS's
Plant Materials Program receives hundreds of plant species from around the

world each year and grows them to determine which varieties or "cultivars" can

42

0



%"

be used o reduce soil erosion better than the plants we currently know.

Plants are chosen for their ahility to thrive under adverse conditions, such
as drought or cold, saline or alkaline soils, insects or diseases, or
flooding.

Finding plants to solve conservation problems is the job of 23 Plant
Materials Centers (PMC). Our closest PMC is at Beltsville, Maryland, and was
established in 1938. Of more than 200 conservation plants released by the
Plant Materials Program over the years, more than 150 are presently being
produced commercially by seed growers and nurseries. Each variety was
released for a specific purpose, whether for improved forage for livestock,
protecting farmsteads from blowing soil, revegetating surface-mined land, or
stabilizing streambanks, roadsides, and coastal dunes.

The PMC at Cape May, New Jersev, has evaluated plants for stabilizing
dredged material. I will point out several factors about this work. Dredged
rFater 'al with salt concentrations in excess of plant tolerance may cause them
to die. However, if dredged material is allowed to leach salts for 1 or
2 years, the area can probably be successfully planted with common types of
vegetation. Some dredged materials contain pyrites, yielding oxidized sulfur
comp,-iinds and producing very acid soils. Stabilizing these sites is best
accomplished by covering them with 4 to 6 inches of nonacid soil. Lastly,
dredged material without salt or acid problems can be quickly vegetated,
either by planting or by volunteer species.

An SCS booklet of interest to this group is "Plants for Coastal Dunes of
the Gulf and South Atlantic Coasts and Puerto Rico." While the plants are
orfented to southern climes, the booklet discusses dune formation, coastal
climate effects and soils, sand-trapping devices, surface mulches, access
walkwavs, and other vital information needed by coastal workers for successful
.t abi l izat ion.

I would like to conclude with a few thoughts abtut SCS's role concerning
dredged material. With tongue-in-cheek, I could say that SCS has been
trying for 50 years to make it unnecessary for the CE to stay in the dredging
business. From a simplistic view, if soil erosion protection were 100-percent
effective, there would be little or no need for dredging. However, we live in

a less-than-perfect world, a world in which sediment does originate from our
lands and is deposited in our waterways. The more soil that we can protect
and keep on the land, the less sediment and associated pollutants that will
enter waterways to clog channels and fill reservoirs.

The programs of the SCS a.,d the CE are complementary, rather than com-
petitive. A good example of that cooperative spirit is just outside our door,
where on the Chesapeake Bay the SCS is actively working to reduce soil
,rolirt:- entering the bay from agricultural and urban lands while the CF is

(ITn shoreline erosion protection. Other Federal and State agencies are
1tkewise ding energetic work in their respective areas. The cooperative,
icterdlsclp!r~rv example set by the Chesapeake Bay effort Is one that will
IKvti t, be followed closely In the future as we attempt to address other
:.atuira reource problems around the country. If there is one concept that

e r -c- tr,-Ir , :th Ian of Maryland knew, it was thit only through the
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cooperative efforts of many agencies, acting simultaneously and together, that

the cleanup of Chesapeake Bay he accomplished.

For this reason the SCS and the CE must continue to work closely
together to reduce the amount of sediment reaching our waterways. We must
have cooperative programs that help prevent soil erosion to keep sediment in
its place.

QUESTION: What do the Japanese have in the cement they use in dredged. material?

MR. TERRELL: To the best of my knowledge, they used cement, but they did
refer to it as a chemical process, so there was more than just cement
invclved. To them, this stabilization was a priority, and what they made
their bread-and-butter money on; they never told us exactly what went in
there. I brought one article with me about the process, but it's written in
Japanese witL. English subtitles. As a matter of fact, I did try to find some
of my slides from Japan, and I was unable to locate them in time for the

meeting.

QUESTION: Did they talk about whether plants would grow in the soil they make
out of mud?

MR. TERRFIL: I don't know about that. Perhaps you'd like to talk to Curtis
S'rp, our plant materials person who deals with the soils and the plants in
relation to dredged material. I can give you his phone number.

MG HATCH: I would Imagine what the Japanese are doing is what we refer to in
the United States as soil/cement stabilization, which in construction is an
expensive way to make a roadway out of soil without paving it. We do that
quite a bit. For stabilizing a disposal area, it could be rather expensive
unless one is intending to do what they did and use it for major development.
You build some strength into the soil, which that dredged material didn't have
by itself.

QUESTION: How about soil permeability? Did it percolate at all?

,MR. TERRELL: Actually, I can't give you an exact answer, but as the backhoe
dug Into the soil, it appeared very porous and did not appear to be like rock
or cement.

QUESTION: How large an area were you looking at?

MR. TERRELL: At least the size of a football field. They also used the

process for breakwater foundations. We visited a site in Tokyo Harbor where
they had cordoned off an area and were using the giant eggbeater in open water
about 20 to 40 feet deep. They went to the bottom and stirred up the bottom
sediments and the chemical mix with the beater. This made a very hard base.
1hey then put breakwater stones on top of this base. It was a very
interesting construction process.
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UFSTI(IN: Could vo, explain S(S's role in Swampbuster?

S1R. FERRELL: " don't deal with SCS's programs, which is where Swampbuster

kthe 198; Farm Bill) is being administered. I work on the technical side, and
there ar St S regulations that are coming out under programs. To be perfectly
hoaest , there is cii te a bit of controversv as to what should be in those
regulations. I don't want to trv to relate to you exactly what is in there

because that's not an area I work in. If you want a direct contact, I can
-" give vou the names and phone numbers of persons working on this. They can

tell You what is in the draft regulations better than I.

CoiMMENT: With regard to the Japanese process, it costs about $35 per cubic
yard. it's very expensive.

MR. TFRRELL: As MG Hatch indicated, you don't use this process on all land
area!. In Japan, land is verv very expensive, so the economics are there to
Justify this stabilization technique.

MR. MI'RDEN: I am familiar with that process you describe, and the CE has
information on equipment and techniques. If anyone needs that information, it
is available. kOne of our speakers tomorrow will describe this capping process
in the United States.

QUESTi1ON: 'What about the possibility of incorporating dredged material into
soils for its agricultural properties?

MR. TERRELL: It can be done. Problems that may be encountered are any con-

taminants in sediments and excess salinity. There may be chemical interac-
tions that affect crop growth. Those are the questions that must be answered.

MR. BIGFORD: I wanted to raise a challenge to everyone. I know in the
Northeast we run into problem dredged material that is so contaminated that we
wonder if we should allow open-water disposal or open-coastal use such as
marsh development. We need to clarify research techniques and criteria to
figure out if something fits into that "clean" dredged material category or is
contaminated. That is something Bob Engler and others at WES are working on.
It's a responsibility that NOAA shares. There's a lot of dredged material
that our agency, at least, thinks is contaminated. We wouldn't recommend
placing it in the ocean, but other agencies think it could be placed as open-
bay disposal. There is a big difference in the criteria, tests, and agency
position.

QUESTTON: Did T understand you to say that you would not categorize dredged
material for the replacement of natural or existing habitats as a beneficial
use?

MR. BIGFORP: NYFS would prefer to restore habitat where the existing habitat

is of verv por quality, such as the part of the Hackensack Meadows that is
all . ... It's not very productive, and we don't have problems giving
it tip for mitigation, for example. Converselv, if it is a productive mud

flat, we don't want to see a grassv marsh on it.
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'.IC HATCH: respectfullv submit that although the exchange in and of itself

may not be bentficial, that if there is a requirement for project implementa-
.[ticii to mitigate the l ss ,; habitat, that the provision in and of itself

may be bene icial iI it is part of a broader project. It may also be more

eCoPowiical to the American taxpayer.

MR. BIG;FORD: Let me get into mitigation. One of the problems with mitiga-

ti, n is that agencies oftentimes don't have the time or money to ensure com-

pliance with all permit conditions. They also have problems with the success

of mitigation techniques. This is an area where we have to do better, includ-

ing the applicants for permits, not necessarily in Civil Works, but in the

regulatory program. Part of the enforcement burden falls on all agencies,

with the CE _n the lead.

- + (2t'FSTN: (ne of the recommendations of the Pensacola workshop was that we

should find ways to implement beneficial uses evea if it is not the least

c (.. cost W method. T'd like to know if anything has been done to change the

"?ea-st costly alternative" method of doing business.

MR. MURDEN: In Pensacola, we discussed that under the present CE guidance we

had to look for beneficial use options that corresponded with least costly but

environmentally sound options. That remains the case. We have to prove our

point on beneficial uses to Congress and others. To me, the proceedings from

Pensacola and the proceedings to be published here at this workshop will go a

long way In explaining to Congress that beneficial uses have wide diversity

and applicability. We still have that bridge to cross.

MC HATCH: The WRDA has an obscure section in it that would authorize the

inclusion of environmental enhancements in CE projects by making the flat

statement that these enhancements will be assumed to be economically

justified. That is a neat thing, and it does exactly what you ask if it is

executable with a constrained Federal budget. If it would be recommended to

Congress in the appropriations process, it would give us the funds to do bene-

ficial uses in the project. My personal view is that although Congress has

authorized enhancement, no administration, including the present one, will see

fit to pursue that with much vigor when it sets budget priorities. On the

other hand, because it is authorized, Congress and future administrations have

the continuing opportunity to include that in funding requests and authoriza-

tions. The notion that tinkering with the cost/benefit ratio computation of

projects is in the interest of environmental enhancement or mitigation has

continued to go away when anyone has tried to sit down and develop particular

legislation to accomplish it. It's the reason for the section I just men-

tioned. Theoretically, in application of a project, an environmental enhance-

ment could be exempted and apart from the computation of the cost/benefit

. ratio. That is where we are today, but I would not expect that any adminis-

tration would recommend significant contributions for that provision.

[O UIEST ION: I have heard the terms "innocuous," "uncontaminated," "potentially
contaminated," "contaminated," and others. What are agency perspectives for

criteria for determining whether dredged material is suitable for beneficial

uses. Wlere do you draw the line?
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.... . .. ×. : ..,st or the pcople at NNFS have no problems with the criteria,

-vLt wIt> c I ,ct ing the proper tests w ith the right critter for the right
renct ,- t hc e right laboratory setting that gives vou in answer that

0s cin to believe. Most often, it's the 10-dav bioaccumulation

r I vedn't b v ieve , because they suspect that if you Ie ft it for
'h, n r~blez would shocw up.

t)"ST , oN So you are saving that a standard criterion is just a standard
b I' .C 1u :ru 1 i on te st ?

MR. Ml'-': From EPA's standpoint, we have come full cycle on this issue. We
. with it back in the O970's. At that time we were trying to develop

individu,-l sediment criteria for individual contaminants. WES and EPA both
worked o-n this. EPA is trying to produce sediment criteria right now. We

needL! this information; however, we are going back to the bioassay technique.
[n the ocean dumping program, it's the bioassay technique that is most useful.

!IJA is refining those techniques instead of just looking at static bioassavs.

,e have mrcracosm studies looking at individual organisms and their communi-
ties and what affects them. The bioassay technique is becoming much more

scobhisticated. We are also looking at intermediate testing levels, enzyme
react I-.s, how the cell actually reacts within the organism. There's a lot

*g )ing on right now. I would like to see regular bulk sediment criteria, but
it's not going to happen. Instead, we are going to rely on the much more

sopisticated os tciques. There's some thought going to applying
medical industry techniques to our criteria and analyses.

MR. DAVID NET SON: The CE has been doing bulk sediment analyses and bioassay4 in the aquatic environment at WES. We are completing the Field Verification
Program, where we took three different disposal sites and looked at them in

upland, wetland, and open-water habitat conditions. We looked at dredged

material constituencies, site conditions, and organism bioaccumulation.

QUESTION: I agree with that, but it is very expensive to do bioassays. We'd

like to have a compromise between bioassays and other techniques.

MR. BIGFORD: To that point, in the Northeast, Federal and State agencies
have gotten together to develop what they call "harbor characterization." It

has not been totally implemented, and the CE report is in a late draft stage.
The concept is to gather all relevant information on a harbor to create a

solid data base, and then compare the sediments for each project to the his-
toric base. This will save additional time and money for all parties. The

report is supposed to be tested in New Haven Harbor, but hasn't been yet.F UESTION: Is SCS directing their attention to farmers and others toward the

re-creation of hottomland hardwoods and other wetlands associated with cleared
farml and

MR. TRREL>.: The Swampbuster Provision is aimed at slowing down if not

s4topping conversion of wetlands to agricultural land. This goes into effect
with conservation compliance in 1990. If there is conversion of wetlands
after that time, the farmer will lose his benefits.
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Qt'EiSTION: Is SCS providing technical services for re-creation of wetlands?
.R. TFRRF.L-: Our technicians are certainly capable of doing this. However, I

cannot give you specific examples. We have four technical centers around the
United States--Philadelphia, Fort Worth, Lincoln, and Portland. We have a
biologist in each state, and all of those people are trained in wetlands.
However, we can only withhold funds from farmers who are destroying wetlands.
We can't stop them--that's a private action, not an SCS action.

MR. MURDEN: In concluding, I'd like to address the beneficial use of habitat
for finfish and shellfish. One of the papers to come later in the workshop
addresses a site in Chesapeake Bay where an unproductive bottom area was
enhanced using dredged material for oyster habitat. It will be monitored to
see if it does become productive. Another example will include eelgrass
production important to softshell crabs in Chesapeake Bay. I wanted
Mr. Bigford and all of you to know that there will be two presentations on

- . aquatic habitat using dredged material. In addition, I remember a young man
from FWS (Mr. Richard Berry) who sat next to me in Pensacola and who said he
didn't speak well to large crowds. He was very nervous. He then proceeded to
give one of the best papers in the entire meeting, on Weaver Bottoms. We are
going to concentrate on such areas for the next national workshop in St. Paul.

One other item--a new dredging research program is getting under way at
WES in FY 88. It is a 5-year, $35 million program and will concentrate on
dredging equipment and operational methodology, but will be closely tied to
beneficial uses as well. I want to thank BG Williams and COL Walsh and
COL. Reirdon, and all their staffs, and everyone who has had a part in putting
together this workshop. I especially want to thank the Federal agency panel-
ists this morning for their comments and participation.
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COASTAl. WETJANDS:
OPENING REMARKS

Mary C. Landin , Moderator
U CS Army Engineer Waterways Experiment Stat ion

Vicksburg, Mississippi

I want to thank North Atlantic Division and the haltimore District for
hosting this very important workshop on the beneficial u.es of dredged
material, and thank each of the speake-rs in this panel for Yei ug willing to
serve as panel members and give the i r agencits. viewpoints n' coastal wet-
lands. The topic of coastal wetlands is i n tr!ieIv important and thought-

"- provoking o'ne that was brought to the w1 kslop pl inning sess1i)5 by a I I four
Districts within the North Atlantic Divisit, with reut or a session from
the resource and regulatory agencies with which those listricts work. We on
the panel represent various veiwpoints which reflect the mission and work of
our agencies and offices. We are all aware of the pressing need for coopera-
tion, coordination, and communication am,,n g our offi cs, especially with
regard to natural resource problems and environmental impacts. Each of us
works with coastal wetlands, and we are looking forward to your questions and
discussion following our opening statements..

With that in mind, I want to introduce each of our panelists. Opening

our panel will be George Ruddy, who works In the Annapolis Field Office,
• representing the FWS. George has worked on various water resource

development projects over the past several years, with emphasis on dredging.

'- Following George Ruddy will be Fd Christoffers, who is chief of the
" Habitat Conservation Branch at the Oxford Laboratory, Maryland, representing

-NMFS. Over the past 17 years, Ed has served in the NMFS regional Gloucester,
Massachusetts, office and at Ann Arbor, Michigan.

Our third panelist, Ed Garbisch, is unable to be with us today. Ed is
president of Environmental Concern Inc., of St. Michaels, Maryland. Ed is
recovering from a very serious bout of Rockv Mountain spotted tick fever and
sends his regrets. Ed planned to represent the private viewpoint on coastal
wetlands and dredged material beneficial use applications.

Joe Shisler of Cook College at Rutgers University is our fourth
K' panelist and represents the academic side of the coastal wetlands viewpoint.

Joe has worked in coastal wetlands and mosquito research and biocontrol for a
- -- number of years.

S . The fifth coastal wetlands panelist is Tom Barnard, who is a research
scientist at the Virginia Institute of Marine Science (VIMS), Col lege of

liar and Mary, and who represents a state viewpoint. Tom has worked on
nerous coastal wetlands sites in Virginia, including C' sites; such as
..,'indmill Point in the James River.
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I will wrap up with a coastal wetlands viewpoint from the CE and the
potential for beneficial use of dredged material in wetlands. After our brief
remarks, we will open the session to your questions and comments.
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COASTAL WETLANDS:
COASTAL WETLANDS FROM A US FISH AND WILDLIFE SERVICE PERSPECTIVE

George Ruddy
US Fish and Wildlife Service

Annapolis, Maryland

Good afternoon. As a biologist with the FWS, I am involved in the
planning and evaluacion of the CE nagivation dredging projects in the Maryland

portion of the Chesapeake Bay. Most of the dredging from these projects is
associated with the maintenance of existing channels. The major environmental

concern is how to dispose of the dredged material. This problem is growing
more acute all the time because the better disposal areas are being used up
and new environmentally acceptable areas are becoming increasingly difficult
to locate. In light of this, it becomes even more advantageous to search for
beneficial ways to utilize the material.

Marsh creation seems to be one of the most often mentioned beneficial
uses of dredged material. At first glance, it is an appealing option.
Tidal estuarine and salt marshes are known to be of high value to fish and
wildlife resources in coastal areas. The methodology for marsh creation is
fairly well etablished. Despite this, marsh creation as an option for
dredged material disposal has seldom been utilized in the Maryland portion

of the bay.

There are several reasons for this. Many areas are not suited for
marsh creation because of the presence of a high wave energy climate. In
the nrre protected areas, the creation of the marsh would come at the

ex:pense of shallow water habitat, which is considered ecologically valuable in
its own right. Shallow waters provide nursery and adult feeding habitat for a
variety of fishes. They may also be utilized by waterfowl, shorebirds, wading
birds, and others. They may have significant benthic resources, including
some of commercial importance such as oyster or clam bars. The presence of

submerged aquatic vegetation with its high ecological value would be another
reaon that would discourage marsh creation.

Apart from these biological considerations, landowner opposition can
also be a problem. The presence of piers, mooring areas, or other boating-
related activities pose a conflict. Another limitation is that marsh
creation sites generally cannot be used for disposal more than once. This
is an important factor considering that most of the dredged material comes
from projects which require regular maintenance.

So, in actuality, there is a variety of reasons why marsh creation is
not utilized more frequently for dredged material disposal. Nevertheless,
there are situations where it can be a good alternative. I think it could be
appropriate in areas where there have been declines in the native marshes.
Those declines may have resulted from either natural or man-made causes, and
in a general sense marsh creation could be viewed as offsetting
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some of the previous losses. For example, marsh creat ion cu I d he
beneficial in urban areas where the original marshes have been destroved as a
result of past development activities.

Marsh creation could also be desirable in areas where reducing the
erosion rate of an upland area is an important objective. It could perhiaps be
utilized in higher energy areas in combination with some type ot breakwitei
for erosion control purposes. It also could be beneficial in fortifvinw
natural bay barriers where breaches threaten to disrupt the shelter Y areas
behind them. Some examples of this are certain islands, peninsulas, marsh

S.4 spits, or bay harrier islands which protect the areas behind them from high
wave energy. Some of the Chesapeake Bay islands come to mind as \' luable
wildlife habitats which are being diminished by erosion. These would
certainly benefit from the added protection afforded bv a marsh creation
project.

In conclusion, while it is unlikely that marsh creation will ever be a
common method for dredged material disposal in Chesapeake Bay, I believe it
does have a place as an alternative, and we should he alert for situations
where it could be a viable option worth pursuing.
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COASTAL WETLANDS:

THE NATIONAL MARINE FISHERIES SERVICE ROLE IN COASTAL. WETIANDS

Edward W. Christoffers
National Marine Fisheries Service

Habitat Conservation Branch
Oxford, Maryland

Dredging has been conducted within our estuaries and coastal zone since

colonial times. However, unless we control silt at its source, the need to
dredge and dispose of this unwatned materual will escalate as man continues to

develop the coastal zone. Unfortunately, the "beneficial uses" concept can
solve only a small fraction of the overall disposal problem.

* We have heard from several speakers about the CE/NMFS. NMFS views the
MOA as an opportunity to interact cooperatively for the benefit of Chesapeake
Ba and ecosystems within the Northeast in general. If we are to succeed in
our combined agency missions, we have to cooperate in planning and
implementaiton of beneficial use projects. Unfortunately, in the past, and

* under the present MOA, NMFS has had to operate with very limited funding.

Funds tor these experimental projects have come from cost-savings within the
projects themselves. As a result, NMFS has not been able to conduct the
necessary baseline or follow-up studies needed to ensure that productive

habitat was created or that our goal was accomplished. HR 6 (PL 99-662) is
one avenue ot funding for fisheries enhancement projects using dredged
material, and I encourage the CE to use that avenue for funding beneficial use
projects.

Technology exists to create marsh, mangrove, seagrass, and intertidal
norivegetated habitats using dredged material. However, only in a few

N instances do we know the relative value of the habitat that is being lost due
to the disposal activity. We need to develop a reasonable definition of
"success." If we build a "green" wetland, it has been considered successful.

However, our Southeast region has indicated that fish abundance and production
may not be as high as in a natural wetland. In the proceedings from the
Pensacola workshop, Tom Minello and Mark Fonseca of NMFS argue convincingly
for the need for more work on artifically created wetlands. One reason for
these studies is that, although we can build a marsh, we do not know how to
measure precisely or replace the values being lost at the marsh creation site.
uur definition of success must include ecological concepts, not just floristic

success.

We need to devise a mechanism for measuring "success" using an
0 es,,:stems approach in evaluation of beneficial uses. All habitat types

,e.g., shallow water, mud flats, etc.), not just vegetated wetland habitats,

i ive intrinsic values. Most of us in the estuarine sciences do not have
adequate data to clearly characterize the appropriate habitat mix. Therefore,
.e simply cannot exchange one habitat for another without knowing how the site

-its into the ecosystem just because there is an opportunity for a beneficial
use experiment. For example, menhaden, an extremely important commercial
species used lor fish meal and oil, assimilate detrital material, but we do
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not know precisely how many acres of wetlands and other habitat types are

required to sustain stocks of menhaden.

If we are to fully utilize the beneficial/alternate use concept of
dreded mattrial disposal, we need to develop sound ecological data. There is
a need to know" about the value of the habitat that is being displaced. We

cannot simply say a bottom is unproductive simplv because it is not vegetated,
nor does it necessarily follow that the replacement system will be more pro-
ductiVe or be of greater nurser,, v:. lue than that which is being displaced. If
we ,,re to gather this information, we must develop plans to acquire preproject
raseline data, devise postproject monitoring plans, and establish performance
and evaluation procedures. We must continue to evaluate existing and poten- %
tial habitat replacement technologies and beneficial uses of dredged material,

but with strong experimental designs and quantitative follow-up research,
rather than ,ith speculation based on nonquantitative sampling or no sampling

at all.

Many of the early beneficial use projects within the Chesapeake 6ay
area, including Barren Island, Slaughter Creek, and Quinby, were not fully

successful or failed because we did not have adquate planning, execution,
and/or follow-up. We need to select project sites carefully and provide

sufficient funding to conduct the needed preproject and postproject studies.

Funding must be up-front, long-term, and a part of the project base funding,
not achieved only from project cost-savings. In short, we need to make the
beneficial use process a full partner in the dreding program.

In summary, we in the Northeast region have reservations about the

bereficial use program because (a) research results indicate that created
wetlands are not as productive as their natural counterparts and (b) studies
show that wetlands created for mitigation/compensation in the permit program
generally have not been fully successful. However, we view coastal wetlands

development, utilizing the beneficial use program, as an opportunity to

interact cooperatively with the Corps to broaden the knowledge base nnd

ultimately to enhance fisheries resources.

6
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COASTAL WETLANDS:

COASTAL WETLAND HABITATS AS A BENEFICIAL USE OF DREDGED MATERIAL*

Joseph K. Shisler

Mosquito Research and Control

Cook College, Rutgers University
New Brunswick, New Jersey

and

Terry L. Schulze
Environmental Connection, Inc.

Perrineville, New Jersey

Maintenance of waterways by the removal of dredged material is an old
and ongoing process in the United States. However, there have been major
changes in the handling of this dredged material over this period. In the
past, dredged material was often deposited on the nearest aquatic, wetland, or
upland area. Along the Intracoastal Waterway of the United States, there are
a number of these dredged material deposition sites which today serve valuable
functions in the estuarine ecosystem. The noncontained placement of dredged
material has yielded to contained sites in many areas because of impacts upon
the wetlands and intertidal habitats. Many of these deposition sites in New
Jersey have been developed in various ways to meet the needs of the coastal
development.

Historically, many of our major cities have been developed at the
expense of wetlands and estuarine systems. The fill used in the development
of the cities has, in many cases, been dredged material from adjacenet
waterways. In "Life and Death of a Salt Marsh," Teal and Teal (1969) state
that approximately 50 percent of Boston is constructed upon former wetlands
and intertidal areas. In his keynote address, MG Hatch spoke of the current
development of Japan's ports with the use of dredged material, which is
probably a practice similar to that which occurred in our ports in the past.
The construction of major ports will have to continue to address the removal
and placement of dredged material from waterways in an environmentally
appropriate way.

Seventy-five percent of the United States population will be located
within 100 miles of our shorelines (including the Great Lakes) by the year
1990 (Gordon 1986). This concentration of the human population will increase
the pressures upon coastal resources. All of New Jersey is within this
100 mile zone, and it is the most densely populated state. New Jersey is a
relatively small state, but is fourth in acreage of tidal wetlands behind
Louisiana, Florida, and North Carolina (Alexander, Broutman, and Field 1986).
Two major ports, Newark-New York and Philadelphia-Camden, are located on the
Hudson and Delaware estuaries, respectively, that bound the state. A

* This paper was taken from the New Jersey Agricultural Experiment Station
Publication No. R-40502-01-87, which was supported by State of New Jersey
funds.
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challenge in the future is the continual development of these ports and
surrounding coastal areas without environmental damage. The removal and
placement of dredged material from these waterways will present interesting

problems that will demand creative thinking and design If thee major ports
and others are to continue to function. Lack of placement sites, toxic
materials, and the cost of transportation to an appropriate site are some of

the problems associated with dredged material removal.

Present State and Federal coastal zone management programs consider the

loss of wetlands as a major issue and have implemented regulations governing
the impacts upon these habitats. Development pressures in these coastal areas

have resulted in a shift trom the wetlands to the old dredged material areas
* as sites for development, since they do not fall under many existing

regulations. However, if these sites are now developed, where will the future

dredged material be placed?

The creation of wetland habitats from the proper deposition of dredged
material is viewed as a solution to this problem by both coastal zone manage-
ment personnel and the public. But a lot of factors have to be considered
before such a solution is deemed feasible (US Army Corps of Engineers 1986).

The most appropriate locations for the creation of wetlands are in areas pres-
ently subjected to daily tidal inundation. The placement of dredged material
in these locations inundated by daily tides can easily be colonized by vegeta-
tion and produce a wetland habitat. The research by WES has addressed many of
these factors in the recent US Army Corps of Engineers (1986) publication by
Dr. Landin.

The loss of an important habitat has created friction among the various
agencies and groups with respect to their individual interests. For example,

management of dredged material and the use of the sites by various avian spe-
cies in the coastal waterways have become major issues. If certain wildlife

species are to utilize these areas, there has to be a periodic application of
material to keep a desired successional state. The research in North Carolina
has been very important in understanding the impacts of the management of

coastal avian populations (Soots and Landin 1978). Unfortunately, the problem
with the data generated to support such a program remains in the organiza-

tional proceedings. The information has to be presented in a variety of areas
for a general acceptance and incorporation into future management plans.

What are the unanswered questions associated with the development of

coastal wetland habitats? The major questions are what is the type of habitat
to be restored/created/enhanced, and can it be done? Certain wetland habitats

are more easily manipulated, while others will require additional work and
care in their management. The systems requiring additional management con-

cerns are located above the normal tidal cycle (Shisler and Charette 1984).
The management practices towards these habitats may require additional data to
understand their functions before they are incorporated into construction
plans.

The creation of wetland habitats for various reasons has been occurring

for a long time. The production of rice is an excellent example. The wetland
habitat for rice production can be found on the sides of mountains in various
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countries that only receive rain during certain months of the year. The
aquaculture of the Orient for fish production is yet another example. The

management of wetland habitats for the increased production of waterfowl and
fur species has been a major component in the FWS programs for a long time.
The creation of wetlands adjacent to roads or in storm-water facilities with-

out any planning is another example of wetlands creation. The rice culture is

an example of the extreme case in human energy input to keep the system func-

tioning, while wetlands resulting from construction of roads and storm-water
facilities are examples of minimum energy inputs.

A wetland habitat has to be able to maintain itself if it is to be a

viable habitat for any period of time. The research on this aspect has not
- -.' been fully implemented with certain wetland systems. For the most part, the

creation of wetland habitat has been done in the warmer climates of the

country where such factors as toxic substances and ice are not significant

problems. Toxic materials in sediments are not always stable and can be

translocated into the plant tissues and exported. The aspects of management
of wetlands in urban areas are perhaps the greater challenge.

Recent research in New Jersey addressed the issue that certain coastal
wetland habitats should not be created as part of mitigation since they were

* the ones with the greatest number of failures (Shisler and Charette 19F').
The high marsh habitat was one of these habitats. Here, variation in the

elevation is so small that nay minor deviation can result in the area becoming
a low marsh habitat or upland area vegetated by Phragrites australis (common
reed). The factor of tide range also affects the wetland management issue.

" The smaller the tide range, the more critical the design for management of the

elevations for vegetation zonations has to be. When the wetland is created,

problems will arise immediately if the elevation is not correct. Fine-tuning

of the system can be conducted after one growing season.

Questions concerning the comparison of wetland management data have
shown that in many cases, mitigation for wetland projects has not been

effective. There are many reasons for the failure of the system to function

properly. The creation of wetlands is not as easy as a lot of people had
%. thought. The evaluation of past projects around the Nation would provide a
S.. data base for the development of programs in the future. Many of the projects

evaluated in depth have been large projects funded by the US Army Corps of
Engineers not involving mitigation. The small or more common permit-based

*" projects may continue to be the focal point around which the success of these
created systems is judged.

The source of information needed for the management of wetland habitats
i s provided in a number of publications. The recent publication of the

US Army Corps of Engineers is an ideal place to begin. However, site-specific

O. information Is needed for an individual project. Both the Lewis book (1982)

and Zedler report (1984) are additional soruces, but these publications
address primarily the warmer climates of the Nation and forget the urban and
suburban areas of the Northeast. The major question remains: How do we
manage the very limited coastal wetlands resouTces of the Northweast, when the
population pressures are estimated to continue to increase?
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COASTAL WETLANDS:

WETLANDS AND TIE BENEFICIAL USE OF DREDGFD MATERIAL: A STATE PERSPECTIVE

Thomas A. Barnard, Jr.

Virginia Institute of Marine Science

College of William and Mary

Gloucester Point, Virginia

I don't know if MG Hatch is still here or not, but I wanted to say

that I could appreciate his comments about dredging jargon and that, in the

interest of good State-Federal relations, I was going to promise not to
"spoil" his conferer-e!

I must begin my talk this afternoon by saying that I do not bring the

totality of the Virginia perspective on wetlands and the beneficial uses of

dredged material to this panel, but rather that of a State environmental

scientist and technical advisor. As a scientist at VIMS, for 15 years I have

dealt on a daily basis with the myriad of coastal management and policy
questions raised through State management of wetlands and subaqueous lands. I

interact with the CE on an almost daily basis through the State Wetlands

Protection Program, which closely parallels the CE implementation of Section

404 of the Clean Water Act in Virginia's tidal waters, and also the CE

dredging program, which in many cases must have Stat, subaqueous permits.

We have, I believe, a very good working relationship with the CE and

the Federal advisory agencies in Virginia. We have a monthly joint

processing meeting where we exchange views on wetlands permit applications,

and we have bimonthly dredging management meetings where the Federal project

channels that the CE maintains within Virginia are discussed. Although we

do have State-Federal policy disagreements from time to time, breakdowns in

communication on the part of one side or the other are the cause of much of

our State-Federal disunity when It does occur.

With that introduction, I will move on to the subject at hand. Any

discussion of wetlands and the beneficial uses of dredged material must

eventually come down to the feasibility of wetland creation. And although I

am quite skeptical about this subject within the State and Federal permit

[O program for reasons I don't have time to go into in this paper, I believe

wetlands creation has its greatest, though limited, potential within the

context of the Federal dredging program. I say limited potential because

wetland creation and enhancement is not a panacea. It is not applicable or

even desirable for all dredging projects. Each dredging proposal is unique,
with each having its own technical, environmental, and socioeconomic problems

O which must be resolved.

The use of wetland creation Is also limited because many major

questions with regard to the feasibility of wetland creation remain to be

ainswered. Such questions as: How do we measure the relative ecological

':alue of the existing habitat versus that to be created? How do we measure

success 'n habitat creation? What are the environmental impacts of the

(reatton process itself'? At what point in time does a created marsh reach
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functional parity with natural marshes of the same type? In other words, how
long does it take to create a mature marsh? Technological advances in wetland
creation have in some cases outstripped our ability to predict the
consequences of our actions with the result being that we often find
ourselves relying on theoretical assumption in our environmental analysis.
We have not evaluated the success or failure of existing attempts at wetland
creation from a holistic standpoint. Very few artificial wetlands have been
monitored on a long-term basis. We have not planned wetland creation in an
ecological context. The result is that we have not established that man-
initiated wetlands in general provide an overall net benefit to the
environment.

As more emphasis is placed on expanding the beneficial uses of dredged
material, the opportunity exists to address many of the unanswered questions
surrounding man-initiated wetlands through expanded State-Federal
cooperation and interaction. Accomplishing the necessary preliminary
studies, creating the wetland, and monitoring after construction should be
part of any dredging project which incorporates wetland creation. Such I
studies must be carried out if wetland creation is to graduate from its
present experimental mode to one of useful management tool.

Wetlands creation also has potential in that it may environmentally
enhance existing disposal practices. We are presently exploring the
creation of a different wetlands type in Virginia where we have a Federally
maintained channel called the Waterway on the Coast of Virginia, which runs

inside the barrier island chain for the length of Virginia's Eastern Shore
peninsula. A number of different disposal techniques have been utilized
over the project life, but generally the dredged material has been placed

overboard a safe distance from the channel. Over the years it has been
noted that where the dredged material has reached the intertidal elevation,
oysters have become established serendipitously. Virtually all oyster rock
on the seaside of the Eastern Shore is intertidal.

Over the past 4 or 5 years, we have recommended in our discussions with
the CE and the Virginia Marine Resources Commission (VMRC) that the

feasibility of using dredged material to create new intertidal oyster rock be
explored. Virtually everyone involved agrees that this may be a highly
beneficial use of dredged material. The VMRC, VIMS, and the CE are at present
trying to resolve the many problems involved with such an undertaking.
Questions awaiting resolution are:

a. What is the present ecological value of the proposed disposal area?

b. How can we maximize the potential for oyster rock creation? What
conditions need to be created?

c. How should we monitor reef development after disposal?

d. How car these enhanced areas be incorporated into Virginia's oyster

management program? Are any changes necessary?
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e. How can the CE maintain its self-imposed 50-year disposal plan if
the disposal areas become active oyster rock and are presumably no
longer available for dredged material dispFsal?

f. How will we pay for the additional costs associated with oyster rock
creation?

Because this is a Federal project with State interest from both a
channel maintenance and resource enhancement standpoint, I believe the
potential exists to conduct the research and resolve the questions

" surrounding the feasibility of this beneficial use of dredged material. If
the questions iterated above can be resolved, this beneficial use of dredged
material may have applicability to other areas where oysters are grown
intertidalIv.

W hether we are ever able to realize great benefits from marsh creation
.. or not, it is very important that we continue our efforts to improve the

dredging process and to make better use of dredged material in the
environment. We must continue to strive to reduce the degree to which we
adversely affect the marine ecosystem. Our environment, due to ever
increasing population pressures and our expanding technology, is less able

• to cope with our abuses now than even 10 short years ago (witness the
Chesapeake Bay Program). In addition, our environment is less forgiving now.

-. Our mistakes are more costly. There is less room for poor judgment.

Thank vou very much for the opportunity to address you today. I look
forward to the question and answer period on our panel.
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COASTAL WETLANDS:

COASTAL WETLANDS FROM A CORPS OF ENGINEERS PERSPECTIVE

* Marv C. Landin
Waterways Experiment Station

US Army Corps of Engineers

Vicksburg, Mississippi

Background

The CE has become involved in decisions regarding coastal wetlands as a
result of the Clean Water Act of 1977 (CWA), the National Environmental Policv
Act of 1969 (NEPA), and a number of other laws and regulations affecting CE
Congressionally mandated responsibilities. In recent years, the CE has been
the permitting authority for dredge and fill activities in wetlands (Section
404 (b) (1), CWA) and in open water (Section 401, CWA), and it is responsible

for the preparation of Environmental Impact Statements and Environmental
Assessments for projects under NEPA.

At the same time, the CE has the responsibility for disposing of over

360 MCY of dredged material annually, which will increase to over I billion
cubic yards over the next decade due to authorizations for harbor and channel
improvements in the Water Resources Development Act of 1986 (WRDA) and the US
Navy's Homeporting Program. The CE has in the past, and plans to continue in
the future, to dispose of dredged material so that it is used in beneficial
and productive ways. In fact, the new draft dredging regulations, as well as
the WRDA, have many references to beneficially using dredged material that is
suitable for conventional disposal. Since only about 5 percent of all
material dredged each year is contaminated, there is great potential for
benefically using much of the remaining 95 percent. In fact, the CE is in the
process of developing a long-term management stragegy (LTMS) concept for
dredging and dredged material disposal that includes strong emphasis on
beneficial uses. The natural resources management framework is now in draft

and in CE field office review. This framework stresses multiple uses, careful
coordination, the development of interagency working groups for each LTMS,
planning for dredging regions and not just project-by-project, long-term

* monitoring, allowance for cumulative impacts and losses, and periodic review.

I am going to talk this afternoon about coastal wetlands and the CE,
not from a legal perspective, but from a technical perspective. We are all
aware that the United States is losing vast acreages of wetlands, especially

in places like coastal Louisiana, where they are losing 50 square miles
* annually to subsidence and erosion. Within the mid-Atlantic region, wetlands

are viewed as critical areas that must be protected from loss and degradation.
The level of efforts put into water quality improvement and wetlands protec-
tion in the Chesapeake Bay, for example, is testimony to that concern. Where
in the Gulf Coast States we think of wetlands on a magnitude of hundreds of
acres, in the mid-Atlantic states, a half acre marsh is considered valuable
and worthy of protection--an area to be saved. If such an area is lost, it is
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not uniusual to see requirements in public notices from your CE Districts for
w t lands restoration and mitigation by the tenth of an acre.

Why the CE Builds Wetlands

One oI the questions you have heard asked earlier today concerns
wetlands mitigation and the CE role in this. Many people believe the CE
"builds wetlands solely for mitigation, which is not true. We build habitats,
wetlands included, for a number of reasons, all related to accomplishing CE
L work. The CE builds wetlands for shoreline stablization, for erosion control,

i o r f iood levee stabilization, to prevent sediment from reentering the
s hipping channel thereby reducing the need for dredging), for fish and
wildlife habitats, for hurricane and surge attenuation, for water quality, for

streambank buffer zones, and for mitigation. At WES, in addition to those
reasons, we also built wetlands throughout the United States during the 1970s
and 198Us to develop and test wetlands development and restoration techniques
at demonstration sites for anyone who may have need of that information,
w ether they be from a CE office, the FWS, the NM4FS, a State agency, a local
"iirbor committee, or whomever. The information and data are available to all

who ask, and the CE has provided them freely upon request for years. In any
.iver. Year, we may receive several hundred requests for assistance on wetlands
and beneficial use projects.

The CE views wetlands as highly sensitive areas that are undergoing
change due to a multitude of sources: nonpoint source pollution; land
development; intense human pressure from industrial, urban, agricultural, and
recreational use; sea-level rises; changes in tidal and riverine hydrology
from man-induced causes; and other factors. The CE also must deal with the

. -. :act that it is obligated to maintain US channels and harbors--which means
- aredging--which means finding adequate disposal sites, working with resource

and regulatory agencies to prevent or lessen environmental impacts, and using
the dredged material in ways that will enhance and protect natural resources.

The CE looks at using dredged material not as a waste product, but as a
displaced soil or sediment that has great potential for beneficial or
productive use. We have numerous examples of prior beneficial uses and are
actively working to continue such uses. We are aware that dredged material
cannot be used for intertidal wetlands development in all disposal projects,
but under certain conditions is entirely feasible. There are many other ways
dredged material can be used other than for intertidal wetlands that you will
hear about over the next 2 days. However, coastal wetlands development has
been shown to be a viable technique, not just for mitigation, but for all of
the previously stated reasons--shoreline stabilization, erosion control, and
others. The CE has 13 years of documentation that shows over a long-term
monitoring effort increases in wildlife use and diversity and enhancement of

0. fisheries and benthos in wetlands it has built. These data include
predisposal, ongoing dredging, and postdredging impact assessment. In field
qites where the CE purposely built tidal channels or river current
fiow-throughs into the site design, there were significant increases in before
and after aquatic use. The CE has learned a lot about wetland development and
restoration both from successes and failures. The problem arises when the
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lessons to he learned from all habitat development efforts, including man-made
wetlands. We have learned much about techniques, biostabilization, erosion
control, achieving correct elevations, habitat development, monitoring, costs,
and other aspects of wetlands--this important information was not all gained
from "successful" sites--and as was often the case, the actual site develop-
ment served its intended purpose of creating wetlands, of achieving stabili-
zation, or of developing habitat.

QUESTION: I have a question for regulatory and permitting agencies. Do you
feel that beneficial uses will be used properly, or be used as a justification
for a project that would not otherwise be permitted? What criteria would be
used in judging this?

DR. CHRISTOFFERS: I don't see that beneficial uses would ever be allowed to
justify a private project. It will have very little effect on the regulatory
process.

MR. BARNARD: I'd like to go into that more. What we are talking about today
is really separate and distinct from the regulatory process. There, you are
looking at mitigation, functions, and values, etc. of wetlands. Here, you are
talking about the best ways to use dredged material, which may not be just

a dumping on an upland site. It might include a chance for wetland development.
I see a large distinction between the two.

MR. RUDDY: Projects should be justified on their own merits, and the mitiga-
tion should not be used as a way to further project approval. There is little
potential for quality control--Mary just touched on this in her remarks--it is
very hard in private permits to see that quality control is carried out. The
major problem is part of the permit system itself.

DR. CHRISTOFFERS: If I may expand on George's comments, in the regulatory
permit system, we in NMFS use the term "water-dependent"; i.e., is it required
to be on the water to be successful (port, marina, terminal, etc.)? If it
meets that test and has broad public interest, and there are wetlands that
will be destroyed, and it is the only practical alternative after all consid-
erations, including redesign, then we talk about mitigation. Mitigation is
not used to tip the balance for or against a project. In our Southern region,
Gordon Thayers says they use 3:1 or 2:1 ratios for wetlands mitigation where
created wetlands will not be as productive as natural wetlands.

DR. LANDIN: This does not mean that they won't be as productive over time,
just that they may not be at the outset. Any well-designed and -built wetland

. should compare favorably with a natural wetland over time.

DR. CERISTOFFERS: That's what I meant. A large part of man-made wetland
failure has been in poor technical design, failure to establish guidelines and
set success criteria. It is not that intentions weren't good and the CT:
didn't have proper specifications; it's that a contractor won't follow those
specifications, or that the elevation may be wrong, or other problems. That's
what we have to watch out for.
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DR. LANDIN: This is always likely to be a problem. Let me point out an in-
house CE problem that we have identified and are trying to correct. Our plan-
ning people and our operations people draw up designs and specifications for
projects, contract the work, and dredging inspectors are responsible for see-
ing that these specifications are exact and that elevations are correct. By
the time that many steps have been carried out, there is room for slipups.
Some Districts have a great deal of problems with getting exact specifications
carried out. In the New Orleans District, for example, they often have vary-
ing elevations that will become high marsh, low marsh, upland, etc., rather
than all low marsh. Down there, however, they build so much marsh, and their
loss and subsidence problems are so great, that no one gets really excited
over a slipup of a few inches in elevation. In Chesapeake Bay, however,
incorrect elevation or any slipup by a dredging inspector can be much much
more critical.

QUESTION: How many other agencies are Involved besides the CE in coastal wet-
lands? It seems to me we have adversaries here, with NMFS, FWS, CE, and
others, and I don't understand the relationship. Please explain the differ-
ence.

COL WALSH: I'm trying not to be defensive here! We do have two Federal
[ environmental agencies on the panel. All three agencies have vested inter-
.' ests. Federal dredging falls under both regulatory and operations in the CE,

so we look at dredging from both viewpoints. Where private, State, and local
sponsor dredging is concerned, it mostly falls into regulatory. The CE also
would like for projects to stand on their own, and mitigation should not swing
the decision. Where both economic and environmental concerns are major, how-
ever, projects have to be weighed carefully to achieve a balance between jobs
and community improvement and wetland impacts. A balanced solution may be the
answer. It's the CE's responsibility to consider all possibilities and alter-
natives and try to determine what is best for all concerned.

*DR. LANDIN: In answer to your question, I guess you may have to call us

friendly adversaries. We do work together, and we do occasionally have dif-
ferences of opinion, but all three agencies try to do what's best based on our

own agency's mission and the taxpayer's interests, and so do the State agen-
cies. We selected this panel to have a broad representation within the NAD.
Joe is from New Jersey and represents university, state, and private inter-
ests. Tom is from Virginia and represents university and state concerns. Ed
Garbisch was going to represent private interests. Ed Christoffers, George,
and I represent the three Federal agencies who work more in coastal wetlands
than any other. It may have come across that we are adversaries, but we
didn't intend it that way.

COL WALSH: We are "balancers."

QUESTION: I'm a bit concerned. There is an environmental agency concept here

that our Operational Management (O&M) budget can be used to fund basic
research. It isn't supposed to be that way. We can use funds to determine
pertinent information necessarv to carrying out a project, but not basic
research. I don't understand why Ed or George would think the CE can get that

money out of our construction funds when they can't get approval for it from
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ti-e ')fice ot Budget and Management themselves. With cost-sharing, we have to
r,- ask our local sponsors to help pay for this. We need to rethink some of
thc-e areas. I! you can't justify the cost for this basic environmental
research in your own agency budget, what makes you think I can justify it in
mv construct 'on budget in Norfolk District?

I-R. LANDIN: This is the same question that Carol Coch from New York District
was asking this morning. How do you justify, get the authority, the funds to

co l1,ect baseline data? Ed and George have a dilemma in that they sometimes
have to turn to the CE for research and monitoring funds. In the CF, we have
sometimes "sneaked in" some environmental monitoring in projects in O&M bud-
gets that wouldn't have been there otherwise, by the grace of the Project
.-fficer or District Engineer.

DR. CHRiSTOFFERS: In the course of a project that is going to alter the
environment, there is an acquired obligation to show that what you are doing
is riht and appropriate. That should be justification enough for paying for

environmental baseline data collection. It's time the American public owned
up to the actual costs of development projects. We owe it to future genera-

"C-".;t ions.

DR. LANDTN: The CE doesn't disagree with that. We realize that to determine
project success in terms of the environment, you must monitor and evaluate

the project. We just have to figure out ways to collect that data since this
. is generally not authorized by Congress in dredging budgets.

DR. CHRISTOFFERS: This problem is in the Federal budgetary process, and it
should be corrected.

L)R. LANDTN: WES has always encouraged monitoring as part of project costs. A
number of Districts do this. They may not collect all the data that it would
be good to have and that regulatory and resource agencies would like to have,
but at least they are collecting most essential data at project cost.

QUESTION: Isn't it true that monitoring should be included in the budget
W based on current regulations?

MR. SAM McGEE: On individual projects, data for that project can be paid for

with no real problem. It's when we are asked to pay for a study away from
the project area that T balk.

DR. CHRISTOFFERS: We appreciate CF funding on these broader studies, which we
believe have project impacts.

DR. I.ANiDIN: State/Federal interactions are an area of concern in coastal wet-

r1d *V, among many States and CF Districts. I'd like to ask Tom and Joe if they
could cmrent from their positions in States on this.

VP_. \RNARD: In Virginia, we have a system of local Wetland Boards of five to
-O,n people who rule on wetland applications. There is quite a variation as

to ho these Boards function. Virginia concerns and Federal concerns are
pr ttv much the same. We have monthly CE and Commonwealth meetings to
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discuss wetland problems, and we do have case-by-case differences between the
Commonwealth and the CE.

DR. SHISLER: In New Jersey, our regulatory people handle all State/Federal
- interactions, and I don't see the day-to-day interaction. I hesitate to com-
.. ment for them.

- QUESTION: Why do you not allow high marsh to be built in New Jersey?

DR. SHISLER: I think high marsh would be a failure anywhere it's created, but
it definitely is in New Jersey. The tidal range factor controls our wetland
development. The high marsh zone is really very small--less than a foot.
Elevation is very critical, and construction guys are very bad about not
achieving this. Most marshes will develop a high marsh zone anyway.

DR. LANDIN: Another reason in New Jersey for not building high marsh is that
they tend to become Phragmites marshes if you aren't very careful.

DR. SHISLER: We do have that problem, and in other regions, they have other
high marsh problem species.

QUESTION: Has much been done in the area of wetland mitigation banking?

DR. LANDIN: For those who may not have heard this term, mitigation banking is
mitigation in advance and offsite, where habitat enhancement or development is
done with the intention of using it as mitigation for some small or future
project. It hasn't been done in many cases.I
MR. BARNARD: We have one 8-acre intertidal marsh in Virginia built from an
old borrow pit by the highway department in 1983 for mitigation banking. I am
monitoring that marsh for them. Its purpose is to offset almost daily impacts
on small wetlands in highway work throughout the Commonwealth.

DR. SHISLER: Mitigation banking adds to the level of bureaucracy. I think we
have too new a technical field, and too little wetlands expertise exists, to
do some of the things with wetlands that need to be done.

DR. LANDIN: That is an institutional memory problem--there aren't too many

old timers in the wetlands field to know what went before and what can go
wrong with a project. Ernie Seneca and others at North Carolina State who
planted wetlands on dredged material in the late 1960's and early 1970's were
the first ones to try this. In fact, the CE got the idea that we could build
wetlands on dredged material from their work--that is where it all started.

MR. RUDDY: Mitigation banking is used for minor, unavoidable wetland losses
that cannot be mitigated onsite. FWS doesn't look at this as a potential for
trade-off. It can't be used for "buying a permit" and is not really appli-
cable to dredging projects--it's a regulatory process.

QUESTION: I am puzzled--I got the impression from two speakers that wetlands
development was not of much benefit and from the others that it was of value.
Then I heard some discussion about not building them right!
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guess I have a couple of questions. Do we have criteria for building wet-
lands? if we develop criteria, are they going to be available for permit
applicants?

DR. LANDIN: The Engineer Manual has designs and specifications for building
wetlands--everything from elevational grading to species selection, to plant-
ing and propagation, to costs, to monitoring. It has not been distributed on
a regular basis to permit applicants by CE regulatory people. We are actually

talking about two different things here: CE maintenance or new work dredging
projects, and private permit-requiring projects.

QUESTION: I didn't hear a distinction earlier in the kind of wetlands that

are failing.

DR. LANDIN: Most of the wetlands that have not been successful are those
built in the permit approval process, not built or monitored by the CE, and
not necessarily involving dredging. There was no follow-up to ensure that the
permit applicant actually built the wetland as instructed to do. Examples of
this can be found in Florda, where permit applicants were supposed to be
building mangrove wetlands and failed to get elevational and other criteria

correct. They wound up with poor quality high marsh. Jacksonville District
has been so concerned over this lack of success of some of these mitigation
sites that it has asked WES to monitor randomly selected wetlands to see what
went wrong and what can be done to improve the situation. WES is also doing

this for the New England Division.

DR. CHRISTOFFERS: There are actually three levels of wetlands: WES-built
sites, other CE-built sites, and regulatory permit sites. The latter are
usually done by the lowest bidder, who may or may not know what he is doing in

a wetlands. We don't always get what we pay for, or maybe we do! Contrac-
tor's error can account for most of these identified wetland failures.

DR. LANDIN: To me, this is a failure of us CE biologists who know how to
build wetlands for not getting the technology out to those who need it,

whether they are permit applicants or another agency. I'm very serious about
this being our responsibility, and we get requests for assistance at WES from
Districts frequently, asking us to help permit applicants or agencies with
beneficial use applications and habitat development work.

COL WALSH: Wait a minute, Mary--I have a bag full of ashes in my office
waiting for you! It's not just our responsibility; it's everyone involved's

responsibility. In Baltimore District, I am responsible for permit violations

and problems. In our regulatory program, we have one, count him, person on

the Eastern Shore in regulatory. We have one, count him, person in central

Pennslyvania in regulatory. Most violations are reported by concerned citi-

zens, and we work like "Have Gun, Will Travel." We tell those permittees to
change it--we will stop contractors and permit violators dead in their tracks.

In Baltimore District, we have about 2,400 permit applications a year. Most
are routine, but several hundred each year involve detailed action, including

providing the applicant with suggested changes. I make the final decision

on permits, and I will say "No" maybe a dozen times a year. We work care-
fully with resource agencies. I don't see us as adversaries at all.
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DR. LANDIN: That's all the time we have for questions. Thank you for your
interest and attentiveness. Please find us outside and ask more questions if
you have any. Any of us on the panel will be glad to continue the discussion.
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.H\B'TAT DEVETA 'MENT CASt1 STUDI.FS:
F'ENING REMARKS

Steven W. Merrill, Moderator
t'; Army Coerps of Engineers

7." Iatimore, MaryIand

I woul be absolutely remiss this afternoon if I did not mention the
Chesapeake bay. I hope that you will all take time to look at the displays
along the wol is before Von leave today. The CE has been involved in the
N-tional Chesapeake Bay Restoration Program for 2 years now, and as a member
of that Program, we sit on the Regional Management Committee, which is strug-
gling to develop a concensus of opinion and a regional approach for water

resource management in the bay. We see the CE's role as lending technical
expertise in water resource planning, operations, and regulation. The CE is
signing a joint venture with EPA to develop the first three-dimensional water
quality model of the Chesapeake Bay. We are hoping this will link the hydro-
dynamics with che water quality dynamics of the bay to give us a scientific

measuring stick between waste load reductions and improvements in water
quality.

You have just heard a very stimulating discussion on coastal wetlands in
the North Atlantic region. Now, we are very fortunate to have a group of
speakers who will talk to you about their habitat development and enhancement

studies involving dredged material. First we will hear from Glenn Earhart,
Baltimore District Operations Division, who will present an overview of three
habitat development projects in the Chesapeake Bay, including Barren Island.

Our second speakers are Tom Litwin and Dave MacLean, with the Seatuck
Research Program at Cornell University, who have been conducting studies on
seabird nesting on dredged material sites In Long Island Sound and who will
give vou an idea of what is presently taking place and the potential for

* ]. future nesting.

Mary Landin, whom you have already heard in the previous panel, is our

third speaker and will present a paper on the Windmill Point habitat devel-
opment field site built in the 1970's by Norfolk District and WES. Long-term

* monitoring research has been taking place there for the past 13 years. It is
one of 11 CE habitat development sites where long-term monitoring is taking
place.

Julie Steele of the Norfolk District and Paul Knutson, a private con-
sultant, both formerly with the Coastal Engineering Research Center at Fort

O. Belvoir, Virginia, have made detailed examinations of existing dredged mate-
rial wetlands in Chesapeake Bay to determine siting success and other cri-
teria. They will be our fourth and final speaktrs for this afternoon. Please
give our speakers your attention, and feel free to ask questions.

71

0'

.. , - .- .. . ,, .-.. .. .- . , .- . .. . . . .. ., . . . .. . . . - . ,- .. . - - . . . . .. .- , .-..-



-~ ~~~ -~---.- - - - -- -. -, -- . . .---- . . . .* . ..

HABITAT DEVELOPMENT CASE STUDIES:
BENEFICIAL USES OF EXCAVATED MATERIAL IN THE CHESAPEAKE BAY

H. Glenn Earhart

US Army Corps of Engineers
Baltimore, Maryland

The Baltimore CE District has responsibility for approximately 90
Federal projects throughout the Chesapeake Bay (Figure 1). These Federal

projects vary in size from the deep water port in Baltimore with project

depths of 35 to 50 feet to a number of smaller projects. Ports also occur at
Salisburv, Maryland, located on the Wicomico River, with a 14-foot depth, and
the Nanticoke River at Seaford, Delaware, with a 12-foot depth. There is an
abundance of District projects with Federally authorized depths of 6 to
9 feet. These projects provide access for commercial watermen to the produc-
tive shellfish and finfish resources of the Chesapeake Bay.

The District's dredging program removed approximately 3.7 MCY of exca-
vated material in FY85 and 4.4 MCY in FY85. The most significant problem
encountered by the program is the placement of the excavated material in an

environmentally acceptable manner.

Resource and regulatory agencies within the District preferred, and

generally accepted as a disposal option, placement in a confined upland site.
However, several problems exist with the utilization of an upland disposal
site. The upland sites are required to be within 2 miles of the excavation
areas due to economic considerations. As a result, upland sites are usually
prime waterfront properties or agricultural land. If an upland site is uti-
lized, the property owner must expect the site to be unproductive for sev-
eral years until the material can dewater, unless costly dewatering techni-

ques are implemented to hasten site reuse.

It has become imperative that Federal, State, and local agencies and
offices consider and evaluate innovative uses of excavated material. Any
identified Innovative placement option requires similar scrutiny from resource
and regulatory agencies. The District routinely coordinates with numerous
Federal agencies, including the NMFS, EPA, the FWS, and many State agencies,

including the Wildlife, Fisheries, Wetlands, Coastal Resources, Health and
Mental Hygiene, and Historic Trust departments within the State. The entire
Chesapeake Bay resource community must and has taken an active role in

endorsing innovative concepts of excavated material placement.

Historically, the Baltimore District has utilized the beneficial use
concept In a variety of applications. In 1972, the District stabilized the
excavated material resulting from the Federal Project at Honga River,
Dorchester County, Maryland, by creating 4 acres of Spartira a7telrir7ora
emergent wetlands using seeds.
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In 1974, the District created 6 acres of transplanted ;. a7terniflora by

stabilizing the excavated material resulting from the Slaughter Creek,

Dorchester County, Maryland, Federal Project.

Since 1975, the Ocean City Inlet and Isle of Wight Bay Federal Project

has been maintained by Baltimore District on a regular basis. The excavated

material has been placed on the Ocean City beach and on the north end of
- Assateague Island as a beach nourishment option for erosion protection and

beach enhancement. From 1982 through 1987, excavated material from the
-Federal Project at Knapps Narrows and Claiborne Harbor in Talbot County,

Maryland, and Little Wicomico in Northumberland County, Virginia, were

- utilized as beach nourishment for erosion control. A sand dune was also
created at Little Wicomico and was stabilized by planting an acre of Ammophiia
(beach grass) transplants.

In 1982 and 1985, excavated material from the Honga River was used to

build and nourish Barren Island at a considerable cost-savings to the
District. The habitats established are illustrated in Table 1.

Finally, the NMFS, in cooperation with the CE, will be conducting two

beneficial uses demonstration projects in the near future. At the Slaughter
Creek, Dorchester County, Project, the excavated material will be used to

rehabilitate an existing unproductive oyster bar. The second demonstration
will be conducted at the Twitch Cove Federal Project at Smith Island in
Somerset County, Maryland. This demonstration will use a sand-filled bag dike
in conjunction with the excavated material to create a 3-acre area suitable

* for .cstcra marina transplantation.

The beneficial use of excavated material is a vital concept that is

-< economically attractive, that enhances the environment, and that provides an
. environmentally acceptable disposal option. The Baltimore District will

continue to pursue innovative applications of this concept.

Table 1

Barren Island Habitat Development in 1982 and 1985

Habitats FY 82, acres FY 85, acres Total, acres

* Ponds 10.0 0.0 10.0

Ditch and tidal flats (mlw) to
lower boundary of fpartiza

C ,' r ra 6.0 0.0 6.0
. :c'rirt Itrnf.ora 16.0 4.0 20.0

.r'rt:'na P,:tens 6.0 0.0 6.0
* Unvegetated bird nesting sites 4.7 7.4 12.1

Sand/shell least tern nesting area 0.5 0.5 1.0

Total* 43.2 11.9 55.1

* Includes the area exposed at mean low water (mlw) only. Does not

include shallow water habitat created below mlw.
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HABITAT DEVELOPMENT CASE STUDIES:

THE AINTENANCE OF COLONIAL WATERBIRD DIVERSITY IN THE LONG ISLAND,

NEW YORK, REGION: THE RELATIONSHIP OF DREDGING TO SPECIES

DISPERSAL AND HABITAT AVAILABILITY

Thomas S. Litwin and David C. MacLean
Seatuck Research Laboratory

0, Islip, New York

With increasing frequency, colonial waterbirds are becoming an important

aspect in the evaluation of Long Island, New York, coastal dredging oper-

ations. The relationship between dredging and colonial waterbird survival has

grown more acute because available coastal habitat is decreasing at a rapid

rate, resulting in regulatory protection of affected species. Simply stated,
land use demands are increasing while the available land base is decreasing.

Species nesting on Long Island dredged material sites include the roseate tern

-' (5ter.a dougallii), common tern (Sterna hirundo), least tern (Sterna

antillarm), and piping plover (Charadrius melodus).

* Using the least tern as an indicator species, the Seatuck Research
. Program at Cornell Laboratory of Ornithology has been monitoring this

species' habitat requirements, nesting success, and regional dispersal pat-
terns since 1982. For the period of 1982-1986, 76 least tern colony sites

-' were identified, 29 (38 percent) of which were dredged material sites. Study

-' site band recoveries for the 1985-1986 seasons suggest regional intercolony
movement and dispersal. This is further supported by colony site turnover

- rates, which ranged between 14 and 29 percent over a 4-year period.

On the assumption that dredging for navigational safety purposes must
occur along with colonial waterbird protection, the biology of the least tern

can be used to develop an integrated management plan. This plan considers

problems associated with short-term habitat loss in relation to long-term

= habitat gains, the needs for a long-term regional habitat availability eval-
- uation, and the role of dredging as a potential tool for habitat creation in

- an environment of rapid regional habitat loss.
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HABITAT DEVELOPMENT CASE STUDIES:
WINDMILL POINT WETLAND HABITAT DEVELOPMENT FIELD SITE, JAMES RIVER, VIRGINIA

Mary C. Landin and Charles J. Newling
US Army Engineer Waterways Experiment Station

Vicksburg, Mississippi

Background

Windmill Point is one of a number of wetland sites built during the
. Dredged Material Research Program and was begun in 1974. It is a 20-acre

- dredged material island in the James River, Virginia, located downriver from
Hopewell, near Harrison's Bar (Figure 1). It was the first wetland built by
the CE for research purposes. This wetland site was selected because it
represented a freshwater, intertidal, riverine, Atlantic coast site and had
very fine-textured dredged material. The other CE wetlands that were built
during the same time period were similarly selected based on their represen-
tative geographic and site conditions. These sites have been monitored for up

* to 13 years, including predisposal, during disposal, postdisposal, throughout
habitat development work, and site follow-up phases.

Windmill Point was a cooperative effort. The site was selected by a
concensus of the FWS, EPA, NMFS, CE, and the Commonwealth of Virginia. Engi-
neering and physical surveys and island construction were done by Norfolk CE
District. WES conducted the long-term environmental site monitoring. In
addition to WES in-house research, contracts for site research were awarded to
VIMS, Old Dominion University, Environmental Concern Inc., and Soil and Mate-
rial Engineers Inc.

Island construction at the disposal site was begun in 1974 and completed
in 1975. A temporary sand dike was hydraulically placed on the south side of
the shipping channel to form a rectangular-shaped island (Figure 2). This
material was taken from a sand pocket in the riverbed. In 1975, the island
interior was pumped full of fine-textured dredged material from the shipping
channel (maintenance material), and the sand dike was breached to allow inter-
tidal flow and the formation of tidal channels in the planned wetland.

A number of technical reports and papers presenting detailed information
and data from Windmill Point and its reference areas have been published over

several years. These include Adams, Darby, and Young (1978); Boesch et al.
(1978); Diaz and Boesch (1978); Environmental Laboratory (1978); Garbisch
(1978); Lunz (1978); Lunz et al. (1978); Silberhorn and Barnard (1978); Cheng

O. and Whitehurst (1984); Landin (1984); Newling and Landin (1985); US Army Corps
of Engineers (1986); and Landin et al. (in preparation). Readers are
referred to these publications for more than an overview on the Windmill Point

field site.
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Figure 2. The temporary sand dike that formed Windmill
* Point, which was filled with fine-textured maintenance

material
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Figure 3. Freshwater wetland vegetation formed very
dense plant communities within I year of the island's

f establishment
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Long-Term Monitoring

Prior to island construction, baseline fisheries, wildlife, benthic,

sediment, and water quality data were collected. During disposal, water qual-
itv was carefully monitored, including the effluent leaving the disposal area.
Intensive postdisposal monitoring included soils, vegetation (colonizers and
planted species over time), fish and wildlife, benthos, and selected contrm-

inants, and physical island changes such as migration, subsidence, and ero-
sion. Intensive monitoring was conducted through 1978. From 1979 through
1983, monitoring alternated between intensive and low-level efforts each year.
Due to limited funding for monitoring, benthos and fisheries monitoring were

-. -. stopped after 1979, while other parameters continued to be measured.

Between 1974 and 1978, a nearby natural marsh was monitored along with

Windmill Point for comparison purposes. From 1979 to the present time, three
other natural reference marshes, Queen's Creek, East Island, and Ducking

%: Stool, were monitored and compared with the Windmill Point site (Figure 1).

•~ : Vegetation

Originally, development plans called for planting a selected group of
herbaceous wetland species on the dike and the interior of the island. How-
ever, while plants were being prepared for planting in 1975, the island inte-
rior began to rapidly colonize on its own with arrow arum (Peltandra
.viracinca), pickrelweed (Rontederia cordata), broadleaf arrowhead (Sagittaria
7 fti~ia), and other freshwater species. By the end of summer 1975, the
island interior was densely covered with these species (Figure 3), and no
planting was attempted.

The sand dike was planted with several species of grass simply for the
purpose of holding the dike in place until the island interior stabilized.
No woody plants were used, which, in hindsight, was a flaw in the planting
design because river water levels covered the herbaceous vegetation and

P smothered It. This helped destabilize the dike. Woody plants would have

grown to heights above river floods and would have developed more extensive
root svstems. Therefore. the dike would have remained in place for a longer

period of time and helped with island stability.

Permanent vegetation transects were established in Windmill Point and at

the reference sites. Randomly selected quadrants along these transects (the
same quadrant was never selected twice due to destructive sampling) were sam-

pled for aboveground and belowground biomass, plant height, reproductive stems
and heads, percent cover, and species composition. Soil to depths of
12 inches at mlw were also collected. Plant material was washed and oven-
dried to determine weights, then ground in a Wiley Mill in preparation for
analysis for nutrients and contaminants.

In addition to these permanent transects, plant species lists were
maintained chronologically to determine colonization of the island. A total
of 75 plant species were found on the island in its first year of life, and
the number of colonizers increased each year through 1979, when the plant
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species numbers stabilized. Changes in plant communities on the island were
fairly rapid. For example, along transects that had originally been primarily
arrow arum, broadleaf arrowhead, and pickrelweed on Windmill Point, dense

stands of wild rice (.izania aquatica) were found in 1982 covering 60 percent
of the site (Figure 4). Prior to that time, pickrelweed had been the dominant
species. Erosion and subsidence were constant factors on the island, and by
1985, much of the original transects was gone due to washout of vegetation
during river flood stages. Shallow water habitat remained along all the tran-
sect lines.

By contrast, on the reference areas, vegetation along permanent tran-
sect lines, while comparing favorably with Windmill Point in biomass, remained
fairly constant in plant species composition. As the Windmill Point field
site was beginning to wash away, the reference sites were still considered

stable.

At the present time, the Windmill Point site has broken into two smaller
islands, each with vegetation, but very different (Figure 5). The site was
attached to a very small existing island when it was first built in 1974, and
the woody vegetation on this existing island is still as abundant as it was 13
years ago. The other island has herbaceous wetland plants on it, but the sub-
strate consists primarily of dike remnants and some remaining marsh. Woody
vegetation has not colonized this portion of the dredged material site, and it

is still subject to erosion.

Wildlife

Since the site was underwater during predisposal monitoring, only occa-
sional birds were sighted at the planned island site. After the site was
constructed, over a period of years 85 different species of birds and
4 species of mammals were observed. These included Canada geese feeding on
the newly emerging plants when the island was first built, to very heavy
waterfowl populations during migration, to bald eagles using the island for
perching and feeding. Large numbers of migratory shorebirds were observed
each year feeding in the mud flats which formed at the downriver end of the
island. Mammals included rice rats, raccoons, muskrats, and mice. Wood ducks

were observed using the Ducking Stool and East Island reference sites for
night roosts, and this use was not observed at the field site.

More wildlife species diversity and actual numbers were observed at
Windmill Point at all times after site construction than at any of the refer-
ence sites. This was not unexpected, since Windmill Point was a rapidly
evolving island which offered a variety of feeding areas and cover for birds
and mammals. By 1984, wildlife numbers were gradually decreasing due to the
washout and subsidence of much of the land/emergent marsh area on the island.

Fisheries and Benthos

Fisheries data were collected using a variety of apparatus, including
Fvke nets, seines, and traps. Benthos samples were collected in a Ponar grab.
Sample sites included both exciosures which excluded feeding shorebirds and

so
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fishes which would have influenced the sample to determine feeding impact and
actual biomass of organisms and unprotected sample stations. Asiatic clams,
tubificid worms, and larval chironomids were the dominant organisms found. In
6 months after deposition of dredged material, benthos were found to be at
predisposal levels. Meiobenthos were primarily nematodes and small crusta-
ceans. On the reference sites, meiobenthos were more abundant, while the
macrobenthos were most abundant at Windmill Point. Fish species found using
the field site at various times of the year were largemouth bass, crappie,
sunfishes, carp, channel catfish, white perch, striped bass, alewife, blueback
herring, and American shad. Fisheries use was found to be approximately the
same as at the reference areas throughout sampling. Carp were observed spawn-
ing in the island interior in large numbers. Local sportsmen have hunted and
fished in and around Windmill Point since its existence.

Contaminants

Five heavy metals (chromium, lead, zinc, cadmium, and nickel) and 14

polychlorinated biphenyls (PCBs) including kepone were examined in soil and
plant samples from Windmill Point. While several of these substances were
found in the dredged material soil in the island wetland, only DDE was found
to translocate to wetland plant shoots. Kepone was found to be relatively

K. stable in the substrate. The only apparent impact from the DDE would be to
any wildlife eating shoots of island plants, and from other contaminants, by
any wildlife eating roots of these plants.

Summary

The Windmill Point site has been in existence for 13 years. It will not
* -[be called a "success" by some, since it has experienced subsidence and erosion
" after its construction in 1974. However, to the CE, it has been tremendously

beneficial and successful in a number of ways: (a) it has developed into a
highly productive, rapidly evolving freshwater marsh which survived intact for
over 9 years in a high-volume river with strong spring floods and is slowly
diminishing in emergent vegetation but increasing in shallow water fisheries
habitat; (b) it has provided a demonstration site for use in testing wetland
development techniques on dredged material; (c) it has provided a basis for

* comparison of natural wetlands and man-made wetlands; and (d) it has generated
large amounts of hard data that can be used by wetland scientists and engi-
neers in planning future wetland habitat development projects.

In ]issons learned, we now know that if we had planted woody vegetation

on the sand dike of the island initially, it most likely would have stabi-
lized the dike which protected the marsh interior. We also know that if we
had been able to place more material either initially or during a later
dredging cycle into the island, it would have helped stabilize the site and
nourish the existing wetland.

The intent of long-term monitoring of this and other CE habitat devel-

* ~opment sites was to determine changes over time and success or failure of
sites. No attempt at site management was made. Had the Windmill Point site
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been managed by additional applications of dredged material, by repair to the
dike, or by other site modifications, it would still be intact as an emergent,
freshwater, riverine wetland. Such management by manipulation of dredged
material can be incorporated into CE long-term management strategies for
dredged material disposal and provides a way to maintain viability of CE
habitat development sites in US waterways.
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HABITAT DEVELOPMENT CASE STUDIES:
SITING MARSH DEVELOPMENT PROJECTS ON DREDGED MATERIAL IN THE CHESAPEAKE BAY

Paul L. Knutson
Gloucester, Virginia

Julie C. Steele
US Army Corps of Engineers

Norfolk, Virginia

Introduction

Nearly two decades of marsh development research has confirmed that

* marshes can be established in a wide variety of environments (Garbisch 1977,
Knutson and Woodhouse 1983). Marshes have been established in tidal eleva-

- tions from about mean tide level to the estimated highest tide in the Chesa-
* peake Bay. Successful plantings have been made in sediments ranging from

fine-grained materials to coarse-grained sands, and in salinity regimes from
* brackish to salt. A number of publications have summarized planting spec-

ifications and guidelines for determining site suitability for the major salt
marsh species in the United States (Kadlec and Wentz 1974; Environmental Lab-
oratory 1978; Woodhouse 1979; Sharp, Belcher, and Oyler 1981; and Knutson and

. Woodhouse 1983).

The most common and persistent foe of tidal marsh development projects

- is wave attack (Knutson et al. 1981). Planting failure is of particular con-

cern on dredged material marsh development projects. Typically, successful
plant establishment on dredged material is necessary to achieve habitat devel-

opment goals, as well as to prevent the return of material to the dredged

channel.

This paper will review the research of Knutson et al. (1981), which pro-
vided guidelines for estimating wave climate severity in potential marsh
planting sites. In addition, more recent information developed by VIMS
(Hardaway et al. 1984) has provided additional information on the subject of
evaluating wave severity. Data from the above studies will be used to provide

*updated criteria for assessing wave severity on potential dredged material

disposal sites.

National Survey of Planted Salt Marshes

It Is a complex task to describe wave environments in which marsh plant-
ings are likely t siurvive and thrive. The onlv method available for deter-
mining the growth ot wind-generated waves in relatively shallow water is
mepirica l .. ' ta I git'ering Research (enter ((ERC) 1989). There are manv

ph.sirdl and hiologicol v.iriables which must he acknowledged when attempting
t,' descrie the impa, t (,f waves on marsh stabilitv. First, the frequencv and
magnitid, ')t severe wave conditions will he largely Influenced by local
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climatological patterns, the width (fetch), and water depth. Second, the
impact these waves have on the shore will depend on the tidal stage of water
level coincident with these waves, as well as such factors as offshore con-
tours, foreshore slope, and shore configuration. Third, the ability of the

*. marsh to withstand wave stress will depend on its growth stage, density,
vigor, and overall width.

Faced with a subject of similar complexity, McLachlan (1980) classified
beaches in South Africa with respect to wave energy based upon shore charac-
teristics. A similar approach was used by Knutson et al. (1981) in their
national survey of planted salt marshes (NSM). Ten shore characteristics were
identified as potential indicators of wave severity. A survey was conducted
of 86 marsh planting sites in 12 coastal states in order to identify useful
indicators.

Four parameters proved to be useful indicators: average fetch, longest
fetch, shore geometry, and sediment grain size. The relationship between
these parameters and planting success was condensed into a vegetative stabi-
lization site evaluation form (Figure 1). This form is used to evaluate

-, potential marsh planting areas. It allows the user to estimate the success
rate of other plantings made under similar conditions.

Vegetative Erosion Control Project

Similar site evaluation studies were initiated at VIMS in 1981 (Hardaway

et al. 1984). However, these studies were characterized by greater precision
*and control and were limited geographically to the tidelands of Virginia in

the Chesapeake Bay. The NSM evaluated marshes planted prior to 1980 regard-
less of planting age, location, or planting method. The vegetative erosion
control (VEC) program selected unplanted shore areas that represented a wide
range of wave energy conditions. In all, 24 sites were selected. Each of the
selected sites was then planted by the VEC staff and evaluated over a 2-yr
period.

The VEC program found that straight shorelines with average fetches of
"abt 5 to 10 kilometres are impractical to plant unless some sort of wave

protection is provided. It also found that its form (Figure 1) provided a
Sgood assessment of site conditions for the purpose of determining the poten-

tial success of a planted marsh.

Site Fvaluatlon on Dredged Material Disposal Areas

Because both the NSM and the VEC evaluated only natural shorelines,
*.dlficultv is often encountered In applying this information to dredged mate-
riol disposal areas. Marsh development on dredged material typically requires
an Apprinl of site suitability prior to the disposal of the material and the
rt in t a new intertidal shoreline. The predictive parameters of shore-

I I TI e'otrv ;trv; and ,ediment grain size cannot he validly applied to potential
%ii~pnl 'it'. Thoreline geometry will he modified by the disposal operation
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I. SHORE 2. DESCRIPTIVE CATEGORIES 3.~WEIGHTED
CHARACTERISTICS (SCORE WEIGHTED BY PERCENT SUCCESSFUL) SCORE

a. FETCH-AVERAGE LESS ) 3.1 GREATER
:§ ~.- .... ,., o,, , THAN to' ,91 THAN

to to
"1 0 3 0 9 0 9 0

(87) (66) (44) (37)

b. FETCH-LONGEST LESS 2,1 6 1
THAN 5. THAN

~4 0to to

2 0 6 0 18 0 18.0

(89) (67) (4 _) EA 7 )

c. SHORELINE COVE OR HEADLAND

GEOMETRY - STRAIGHT - - -

€-', , .(. , ( 5)(62) (50)

w- .- ~greofer thon . ;.
d. SEDIMENT' less thon 04 0.4 - 08 e 8'

(84) (4. (18)

4. CUMULATIVE SCORE

5. SCORE INTERPRETATION
CUOMULATVE 122 -200 201-300 3.0 - 345
SCOREII

b. POTENTIAL 0 to 30% 30 to 80% 80 to 00%
SUCCESS RATE

Figure 1. Vegetative stabilization site evaluation
form (from Knutson et al. 1981)

and will continue to change in response to water currents and waves. Sediment
grain size will be influenced by the type of material that is deposited and
will not be a valid indicator of wave severity at the site.

For coastal engineers, fetch is an important parameter in estimating
* wave height. The height of a wave formed by a constant wind blowing over

water of a constant depth is directly related to fetch length (CERC 1977).
This relationship is not linear. For example, a constant wind blowing 50
kilometres per hour over a constant water depth of 6 metres will generate a
15-centimetre wave over a fetch of about 150 metres, and a 30-centimetre wave
over 750 metres, a 45-centimetre wave over 2 kilometres, and a 60-centimetre

. wave over 4 kilometres. As fetch length increases, it has incrementally less
Influence on wave height. Fetch length is an important indicator of wave
severity on a case-by-case basis. The VEC program found excellent agreement
between the single parameter of average fetch and the cumulative score on the
VEC form for the 24 marsh plantings evaluated. Both average fetch and cumu-
lative score proved to be reliable indicators of planting success.
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The "average fetch" parameter appears to be the most useful indicator of

potential planting success on planning dredged material areas in the
Chesapeake Bay. Table I compares "average fetch" and "planting success" in
the 43 Chesapeake Bay sites in Virginia and Maryland monitored in the NSM.
Sites were categorized as successes (fully or partially successful) only if
plant establishment occurred and there was no evidence of erosion landward of
the planting area. Table 2 summarizes "average fetch" and "planting success"
in the 24 VEC program sites in Virginia. In order to make the VEC program

*" sites comparable with the NSM, "planting success" is defined here as sites in
which plant establishment occurred and the backshore (that area between the

marsh fringe and base of bank) had not measurably decreased in elevation after
the initial planting. Table 3 provides a summary of the results of these two
studies.

The NSM success rates are substantially lower than those of the VEC.
There are several possible explanations for the apparent discrepancy. First,

* the NSM sites ranged in age from 2 to 50 years. Knutson et al. (1981) noted
that plantings have a functional life and the success rate can be expected to
decline over time. Second, the VEC sites were all planted by specialists
familiar with marsh planting technology. Third, the NSM criteria for success
used here are somewhat more conservative. Elevational profiles were not made

* on the NSM sites. Therefore, any evidence of erosion, even on the bank in the
lee of the marsh, was interpreted as "failure." In many instances, the back-
shore may have been stable, and the site may have been actively reducing shore
erosion despite its "failure" rating.

Conclusions

Sufficient data exist on planted salt marshes in the Chesapeake Bay to
permit a valid appraisal of the potential of individual disposal sites to

support tidal vegetation. Measurements of "average fetch" alone provide the
planner with an important tool for evaluating potential site suitability. The
planner must keep in mind that "average fetch" as discussed here is the aver-
age distance across open water from the newly created shore to existing shore
features. For example, if a dredged material island is sited in the center of
the bay 4 kilometres in diameter, any one side of the island will be exposed
to an average fetch of only 2 kilometres. Based on the data summarized in

*this paper, the authors offer the following criteria for evaluating dredged

material planting sites in Chesapeake Bay.

a. Average fetch 0.1 to 3.0 kilometres. Dredged material sites within
this range have excellent potential for marsh development. Typically, suc-
cessful establishment and stabilization can be achieved using conventional
planting techniques.

b. Average fetch 3.1 to 9.0 kilometres. Sites within this range have
good potential for marsh development. Typically, successful establishment and
stabilization can be achieved using conventional planting techniques. How-
ever, continued maintenance and planting will often be necessary during the

9i first two to three growing seasons in order to produce a fully successful
planting.
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c. Average fetch greater than 9.0 kilometres. Sites within this range
will be difficult to stabilize with marsh vegetation. Plantings will usually

require wave protection or the use of speci'lized plant anchoring techniques

during establishment. When siting dredged material areas for the expressed

purpose of marsh development, these moderate to high energy areas should be
avoided. However, marsh establishment should continue to be considered as an

" erosion control alternative for these sites. Even specialized high energy A

planting techniques are an order of magnitude less costly than conventional
structural techniques (Allen, Webb, and Shirley 1984; Allen, Shirley, and
Webb 1986).
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Table 1

Average Fetch Versus Planting Success (NSM)

Body of Water Fetch Length, kin Planting Success

Deep Creek, VA 0.1 yes
Wolfsnare Creek, VA 0.1 yes

,' *Lake Rudee, VA 0.1 no*

Lambs Creek, VA 0.1 yes
Mason Creek, VA 0.1 no
Middle Reach South Branch,

Elizabeth River, VA 0.1 yes
Sarah Creek, VA 0.1 no
Yeocomico River, VA 0.1 no
Broad Creek, VA 0.1 no

Dymer Creek, VA (1) 0.2 yes

Stutts Creek, VA 0.2 yes
Craddock Creek, VA 0.2 yes
San Domingo Creek, VA (1) 0.3 yes
Lynnhaven River, VA 0.3 yes

*Elizabeth River, VA 0.4 yes
San Domingo, VA (II) 0.4 yes
Dymer Creek, VA (11) 0.4 no
Puntoteague Creek, VA 0.5 no

-:Edgar Cove, MD 0.5 no
Rappahannock River, VA 0.6 no
Onancock Creek, VA 0.6 yes
Woodstock Lake, VA 0.7 yes
Edge Creek, MD (1) 0.7 yes
Cherrystone Inlet, VA (I) 1.0 yes
Edge Creek, MD (1l) 1.1 no
Cherrystone Inlet, VA (11) 1.6 yes
Western Branch, Elizabeth River, VA 1.7 yes
James River, VA 1.8 no
San Domingo Creek, MI) (111) 1.9 yes
Broad Creek, MD 2.2 yes
Rappahnnnock River, VA (1) 2.5 no
Slaughter Creek, MD (1) 2.6 no

*Harris Creek, ,M 2.9 no
Slaughter Creek, MD (11) 3.1 no
Slaizchter Creek, MDT (111) 3.3n0
Ravppahannock River, VA (T1) 3.9 no
I red Avon, River, YT) (1) 4 - n o
Papp-~hannock River, V'A ( . no

* Vistern (hesapeake Bay, M-1) (1) n. no
Trr Avon River, MD (11 ye
Eastern Chesapeakv bay, MI) (II1 ~ no
Rappah a n V I' c k River,*V ~9 no

*A "faf lire" rating gives~ only an Indication ()f edge erosion, and many

si;tIh ,ices tia( vegetated In their backshore areas.
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Table 2

Average Fetch Versus Planting Success (VEC)

Body of Water Fetch Length, kmPlanting Success

Crystal Lake, VA 0.1 yes

Tabbs Creek, VA 0.1 yes
Pamunkey River, VA 0.6 yes
Corrotoman River, VA 1.1 yes

Occohannock Creek, VA (1) 1.3 yes
Broad Bay, VA 1.5 yes

Piankatank River, VA 1.6 yes
Milford Haven, VA 1.9 yes
Rappahannock River, VA (I) 2.7 yes
York River, VA (I) 2.8 yes
Rappahannock River, VA (II) 3.0 no*
York River, VA (II) 3.7 noi
Rappahannock River, VA (III) 4.3 yes

James River, VA (I) 5.6 yes
James River, VA (I) 5.7 yes

James River, VA (III) 5.9 no
Rappahannock Piver, VA (IV) 6.5 yes
James River, VA (IV) 9.5 yes

James River, VA (V) 10.6 no
Occochannock Creek, VA (II) 20.4 no
Rappahannock River, VA (V) 24.8 no
Potomac River, VA 27.8 no
Mobjack Bay, VA 28.9 no
Chesapeake Bay, VA 40.7 no

* A "failure" rating gives only an Indication of edge erosion, and many

s;uch sites had vegetated in their backshore areas.

4I

Table 3 .4

Average Fetch Versus Planting Success

Average Fetch, ku Succes- Rate (NSM), 7 Success Rate (VEC), 7

0.1- ~i'90]

_i 67

Q or greater 0 14
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QUESTION: What are the impacts of ice and winter storms on sand bags where
you are planting eelgrass?

MR. EARHART: If the entire water column was to freeze, there may be impacts
on the sand bags. However, the bags are in 4 feet of water; I should point
out that the bags are meant to be temporary structures only useful until the
eelgrass beds become established. They were placed to dissipate wave energy.
With an epoxy coating, the manufacturer's 7-yr life span guarantee would
double. However, our need for the structure is to act as a wave dissipater
through one growing season.

". QUESTION: What problem factors and aquatic species do you anticipate in these
.' eelgrass areas?

MR. EARHART: On Smith Island's east coast, there is predominantly eelgrass
already growing along the shorelines. Our test site was located there because
eelgrass is located in the area. We thought other possible sites might not do
well because they did not already have some eelgrass present due to some
unknown factor such as strong wave energy or water depth. Site selection was
based on minimizing these two potential problems. The remaining dredged mate-
rial was used to decrease water depths as an additional wave buffer. Soft-
shell crabs are common in this area and are frequently found associated with
eelgrass beds. We will be making comparisons between use of the new beds and
existing beds.

QUESTION: Will the CE manage such sites as Barren Island?

MR. EARHART: Barren Island has been turned over to the State of Maryland for
use as a wildlife management area to do with as they see fit.

QUESTION: The State doesn't have manpower or funds to manage these sites, and
it should be the CE's responsibility.

COL WALSH: The realities of Baltimore District maintaining Barren Island were
never there, except by new applications of maintenance dredged material.
Means are there for island/marsh nourishment using dredged material applica-
tions. It would be better if the CE or your agency had funds to manage the
dredged material sites, but that unfortunately is not the case. We do the
best we can.

QUESTION: Do you have criteria for analyzing dredged material for beach nour-
ishment? What happens if the material is silt?

MR. EARHART: Normally, we like to use predominantly sand. We had an experi-
mental project that was not just sand. We also tried a new technique using
perforated pipe, similar to that used in the Carolinas for dune formation. It
worked well for temporary erosion control.

QUESTION: What do you mean by temporary?

MR. EARHART: The deposits placed in February are still in place in May, but
one storm could take them away. We did provide some temporary relief to
erosion, which was our only intention in that project.
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QUESTION: What are the factors for marsh establishment based on sediment

size?

MS. STEELE: The impacts of sediment size on marsh establishment were
analyzed in our national survey, and those criteria were used to determine
the type of marsh, and its relative stability, that could be built.

QUESTION: With the problems associated with dredged material, has the CE
initiated any creative investigations in intercepting sediment before it
gets in the channel?

MR. EARHART: We have several breakwater and jetty projects under way to
intercept sediment to prevent it going back into the channel and to help

stabilizing behind the jetty. We built a revetment at Black Walnut Harbor,
and we have responsibility for numerous sediment control structures throughout

the District.

COL WALSH: One project in place on the Eastern Shore was built to slow
maintenance dredging, and it did this very effectively. A breakwater was
built, and this is much less expensive over the long haul than continuous
maintenance dredging.

MR. MERRILL: A two-phase study in Chesapeake Bay on the effects of
shoreline erosion looked at siltation into channels and effects on aquatic

* - resources.

- MR. NOEL BEEGLE: Norfolk and Baltimore Districts are working on this in
Chesapeake Bay. The State of Maryland and the CE signed an agreement on 11
May 1987 to proceed from Phase I (reconnaisance) to Phase II, which is
feasibility. This includes site-specific investigations of critical
shoreline areas in the Bay and monitoring/modeling sites for aquatic
resources. Cost-effectiveness is important. At one area at Smith Island,

dredged material was placed, and native vegetation was used to solve erosion
problems and to create habitat. The Commonwealth of Virginia and the CE
agreement is very close to signature at the present time, and similar
studies will take place in Virginia Chesapeake Bay waters. This is a multi-
year, multimillion dollar initiative, and we are very excited about its

,# - potential for restoring the bay.

COMMENT: In discussing ways to minimize sediment--the Navy keeps sediment
from settling in its submarine harbors on the west coast by using water jets
to keep material in suspension and to maintain proper depths without dredging.

QUESTION: It's easy to see many uses when you are dredging sand, but what
about silt? We have major problems in small marinas that have silted in.

DR. LANDIN: Silt is an appropriate substrate for marshes because it is so
4- nutrient-enriched. Growth can be phenomenal on silty sites. However, it

causes stabilization problems, and silt is nearly always coupled with some
kind of temporary retention structure or breakwater to keep dredged material
in place long enough for vegetation to establish.
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QUESTION: Habitat development has basically been our topic today. The CE has
a prominent role in this, but what kind of interagency coordination is
required to do this type of project? What does it take to get these
projects off the ground? Do you form an interagency task force?

MR. EARHART: We form special advisory committees. The District is interested
in long-term disposal options. A committee consists of Federal, State, and
local representatives and meets three to four times a year early on, then as
needed later. The committee on the Honga River will meet in September 1987.
As far as shellfish, seagrasses, and other aquatic habitats are concerned, we
have a working group of NMFS, EPA, the State of Maryland, and others to meet
and discuss strategies. Beach nourishment is handled through normal NEPA
review and coordination processes.

MR. MERRILL: This underscores the new status of water resources. With cost-
sharing by local sponsors, it is very important to get their input. Since they
will be paying a share of the work, they need to have such input and to be
represented on working groups and committees.
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BEACH NOURISHMENT AND SHORELINE STABILIZATION:

OPENING REMARKS

Thomas N. Yancey, Jr., Moderator
US Army Corps of Engineers

Norfolk, Virginia

I would like to welcome you to our session. Some of the most popular
4 . beneficial uses of dredged material are beach nourishment, shoreline stabliza-

tion, and erosion control. There is a good reason for this popularity. I

don't think I have to convince any of you that there are major problems along
our east coast shorelines and beaches with erosion.

Many communities are faced with beach and property loss, with a result-

ing loss of income each year. This problem is continuous, and many communi-

ties are desperate for solutions. In Hampton Roads, Virginia, for example,
there are many miles of beaches that are susceptible to the forces of nature.
With the construction of the Baltimore and Norfolk Harbors channel deepening

projects, millions of cubic yards are being removed. The prospects of using
this material for beach nourishment has generated a tremendous amount of
interest. I am sure that other areas along the east coast will also be
examining use of such material for beach nourishment and shoreline stabiliza-
tion. It makes good sense to use this material beneficially and to take
advantage of material from dredging projects.

Today we have three excellent speakers on these subject areas. F4 rst
is my good friend Sam McGee, a civil engineer with Norfolk District. He was
Project Manager during the design of the 50-foot channel project in the
Dredging Management Branch. He has been with the CE since 1978.

Our second speaker is Bill Slezak, who has worked in the New York Dis-
trict since 1976. He is Chief of the Navigation Branch there, and his
specialty areas include ocean dumping, dredging, beneficial uses of dredged
material, wetlands protection, and underwater berms.

Our final speaker is Hollis Allen from WES, who is leader of the Habitat
Resources Team in the Environmental Laboratory. Hollis has worked in develop-

ing and applying biostabilization techniques in wetlands on the gulf and South

Atlantic coasts for a number of years. His primary expertise lies in habitat
- development and shoreline stabilization. He has been with the CE at WES since

1969.
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BEACH NOURISHMENT AND SHORELINE STABILIZATION:

THE USE OF DREDGED MATERIAL FROM THE HAMPTON ROADS DEEPENING PROJECT

Samuel E. McGee
US Army Corps of Engineers

Norfolk, Virginia

Introduction

The construction of the 55-foot channel for Hampton Roads will ulti-
mately require the removal of approximately 60 MCY of dredged material, and
the construction of the Virginia portion of the 50-foot channel to Baltimore
will require dredging approximately 25 MCY (Figure 1). Substantial quantities
of dredged material, suitable for beach nourishment and construction fill,
will be excavated during construction of these projects. In accordance with
applicable laws and Federal policies, the beneficial use of dredged material
was thoroughly investigated during the preparation of the General Design
Memorandum (GDM) for the Norfolk Harbor and Channels Deepening. These design

* investigations confirmed that substantial quantities of beach quality sand
would be removed from the channels during some phases of construction, and
that beach areas were located within navigation project areas which appeared
to be suitable candidates for beach nourishment. Other beneficial uses for
the dredged material that were also evaluated included construction fill for
the island construction phase of the 1-664 Hampton Roads Crossing, other con-
struction and fill work, perimeter dike stabilization for the Craney Island
Federal Disposal Area, and the construction of an offshore underwater berm in
the Atlantic Ocean.

During the engineering and design of the Norfolk Harbor and Channels

project, the Commonwealth of Virginia was advised of the opportunity presented
by the anticipated excavation of large quantities of good quality material and
advised as to the procedures and State requirements that would have to be
accomplished in order to realize the benefits from this opportunity. Favor-
able responses from the Commonwealth and several local governments resulted in
the development of preliminary beach fill plans for beach sites along the
lower Chesapeake Bay and the Atlantic Ocean. These preliminary plans

• addressed the quality, quantity, and recoverability of the dredged material
and evaluated the compatibility of the dredged material with the native mate-
rial on the beaches. Comparative cost estimates were developed which provided

4 a means for analyzing the expected cost change attributable to the beneficial
use of the material when compared with the primary disposal plan. This infor-
mation was intended to provide a rational basis for the Commonwealth and

0. interested local governments to make the necessary policy and funding deci-
-. sions required for the actual implementation of the beneficial use of the

material.

The implementation of a successful beach fill plan or other beneficial
use of dredged material requires the resolution of many complex issues
Involving lands, easements, utilities, local cooperation agreements, funding
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agreements, and environmental protection. It should be emphasized that the
successful resolution of these issues requires comprehensive and accurate
engineering and design information. There is no substitute for accurate
information regarding the location, type, quantity, and recoverability of
the material to be dredged. Similarly, the specific beach area to be filled
must be thoroughly investigated and incorporated into the construction plan
for the parent navigation project. The beneficial use of dredged material
for beach nourishment depends on the development of a practical, economical,

* . and environmentally acceptable construction plan which results in the use of
dredged material being more cost-effective than alternative sources of

material for beach fill.

Policy Issues

Although the primary function of navigation project construction and

maintenance is to provide safe and efficient waterways, Congress has also
directed that the dredged material from such projects be made available to
the states for placement on state beaches. The basis for Federal policy is
the WRDA of 1976 (PL 94-587). Section 145 of that Act states, "The Secretary

* of the Army acting through the Chief of Engineers, is authorized upon request

of the state, to place on the beaches of such state beach quality sand which
has been dredged in constructing and maintaining navigation inlets and
channels adjacent to such beaches, if the Secretary deems such action to be in
the public interest and upon payment of the increased cost thereof above the
cost required for alternative methods of disposing of such sand." The above
language was modifed by the WRDA of 1986 (PL 99-662) to insert after the word
"payment" the words "by such state of 50 percent".

Several key words have been underlined whic merit further discussion.
It is important to note that action on this beneficial use of dredged material
usually will require a "request from the state." This would imply that a
local government wishing to use dredged sand under the provisions of this law
must first obtain the concurrence and sponsorship of the State. This is in
fact the District position that has been submitted to the Commonwealth of
Virginia. This policy enables the Commonwealth to resolve conflicting local

government requests for sand and establish State priorities before requesting
Federal assistance. The requirement that the dredged material be "beach

• quality sand" places the responsibility on the CE to determine the character
of the material to be dredged and its suitability for beach nourishment. The
material is normally evaluated in accordance with the engineering and design
procedures for beach nourishment contained in the Shore Protection Manual (US
Army Corps of Engineers 1984a).

The CE must also evaluate the location of the dredging with respect to
the reasonable definition of being "adjacent" to the navigation project. If
the above criteria are met, then the CE must also make a general evaluation
of the project to determine if it is in the "public interest." This public
interest determination may be complicated by uncertainties regarding the
ownership of the beach or determining the expected benefits to be derived from
the beach nourishment. With regard to establishing the "increased

98

' ,.. . ... .. , . e
% %' %~ %*' % .S~ .S.S % *~~ *S k%'.~V . ~ ~" ' ~ ' \'*.?A



*-'*- = itI~ ~WX V V X

Scostf or placing sand on the beach above the cost for alternative methods,

tie CF muSt perform the necessar\ cost engineering studies to accurately

estimate uch cost. Other pertinent policy information may be found in CE

Suh!ictt i~us j Armv Corps L) Engineers 1981a, 1983a, 1983b).

[-L bsequent to a thorough policy review for the Hamipton Roads deepening,
" the Norf,-!k Pistrict conveyed a summary of the beach disposal policy to the

Commonwealth and interested local governments. The Commonwealth in turn has

developed State policies and procedures and provided guidance to the local A

governments.

Many of these so-called "policy issues" are in fact fundamental engi-

neering questions. These items include the quality of the material and its I
compatibility for beach fill and the issue of the beach being "adjacent to the

channel.' Lastly, the question of the increased cost can be answered only
after adequate engineering and cost analysis of the alternatives. The suc-

cessful use of a dredged material for beach fill depends upon the willingness
and ability of the Federal and State officials to develop a suitable plan in

conformance with the appropriate policies and laws.

Engineering and Design Objectives

The resolution of many of the policy, real estate, and environmental
issues depends upon comprehensive and accurate engineering and design. A

primary engineering objective for the construction of channels and the design

of beach fill projects is the collection of adequate soil information from the

dredging area as well as the beach. If beach nourishment is incorporated into
a dredging project, it is likely that a more comprehensive subsurface investi-

gation plan for the channel will be required than if dredging were the only

consideration. Sufficient borings must be made and analyzed to develop a

clear picture of the vertical and horizontal limit of the sand deposits in the

dredging area. Beach investigations must determine the characteristics of the

native material, the location of utilities, structures, outfall pipes,

property lines, long-shore sediment transport, and other basic engineering

data. This information must, in turn, be analyzed to determine such items as
the acceptable grain-size range of the material, the design berm height,

width, and length, the probable fate of the material, expected loss rates, and

the resulting maintenance requirements.

The ability to meet the desired engineering objectives will generally be

constrained by the engineering and design budget and by the project

construction schedule. The engineering and design studies for the Hampton

Roads project were favored by an adequate design budget and schedule. For

this reason, the engineering efforts on behalf of the beach nourishment

alternatives represent an optimum approach to achieving the engineering

objectives. Engineering and design work was governed by the engineering

criteria set forth in ER 1110-2-1484 (US Army Corps of Engineers 1981b)and EM

1110-2-1613 (US Army Corps of Engineers 1983c). The District was also able to

conduct a very comprehensive soil investigation program which used soil

borings (Figure 2), seismic profiling and laboratory testing to develop
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both the vertical and horizontal extent of sand deposits (Figures 3-4). A
full geotechnical report appendix (in five volumes) for the final GDM (US Army
Corps of Engineers 1986a) was prepared and later used as part of the actual

contract documents.

As comprehensive as this soil information is, the actual implementation
-. of a beach project may require supplemental investigations depending upon the

type and scope of beach projects that may be developed by the Commonwealth.
These investigations were further supported by specific field investigations
of the candidate beach areas, hydrographic surveys essential for determining
quantities, and analysis of the available construction plant and methods.

Specific engineering and design studies for the candidate beach sites
were accomplished by contract, and individual reports for each beach
alternative were prepared (US Army Corps of Engineers 1984b, 1984c, 1984d,
1986b, 1986c). The purpose of these reports was to evaluate the use of
dredged material from a specific channel to nourish a specific beach area,
in accordance with the general guidance contained in the Shore Protection
Manual. These reports used a beach fill "scenario" representative of an
optimum beach nourishment project for the particular beach. These reports,
while not providing specific designs, do provide the kind of information

needed by the State and local officials to compare alternatives. The beach
nourishment reports were further supplemented by a cost engineering report

(US Army Corps of Engineers 1986d) which provided an analysis of
construction equipment, methods, relative costs for the various beach
disposal alternatives when compared with the primary ocean disposal plan
construction cost. These investigations were aided by previous local beach
nourishment projects which used dredged material and by Murden (1978) and the
US Army Corps of Engineers (1976, 1981c, 1981d).

A major engineering objective that must be achieved is the
determination of how much of the available sand can actually be recovered
using standard dredging practices and contract specifications. Dredging is
primarily for producing an acceptable navigation channel, not for mining a
particular deposit of sandy material. In other words, the recovery of the

- sand deposits must be desigped in conformance with the channel construction
specifications. Acceptance sections or dredging areas must be selected to
result in maximum sand recovery but still be consistent with normal channel

* dredging practices whenever possible. The use of special dredging equipment
requirements or recovery specifications could have an adverse impact on the

* total channel dredging costs and should be avoided. This is particularly
important if the navigation channel produces very high benefits and the
benefits of beach nourishment are marginal.

Real Estate Issues

The inclusion of a beach fill disposal alternative in a Federal
construction contract requires that all necessary easements and rights-of-way

. needed for construction be conveyed to the Federal government. This can
become a complex and difficult task due to the often uncertain issue of
property lines and rights along the coast. These requirements must be

4 identified and addressed in appropriate local cooperation agreements. The
determination of property interest may also influence the overall assessment
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of the "public interest" of the beach fill alternative. If the eroding beach

is held by private interest, it may preclude the use of State or Federal funds
for the nourishment of the beach. Because of the length of time that may be

required to resolve these real estate matters, close coordination and informa-
tion exchange between the engineering and real estate staffs are necessary if

construction schedules are to be met. In summary, beach areas which are

unquestionably "public beaches" and have previous histories of beach nourish-
ment are ideal candidates for inclusion in the navigation channel construction

contract, whereas "private beaches" may present problems which cannot be
resolved within the available time.

Environmental Issues

The use of dredged material for beach nourishment has been a common
practice for many years and in most cases has resulted in little discernible

environmental impact to the coastal environment. The general lack of adverse

impacts reflects the adaptability and resilience of the resident species which
have adapted themselves to the dynamic beach environment. In some cases,

-.5 however, the beach environment may not be fully compatible with a beach fill
project due to the existence of nearby sensitive coral reef structures or the

' nesting habits of sea turtles or seabirds. The highly developed shoreline of

the lower Chesapeake Bay is generally free of these environmental concerns and

has routinely used beach fill from both upland borrow sources and dredged
material with no apparent adverse impacts.

If specific environmental protection or mitigation measures are applied
to the use of the channel material for beach nourishment, the project con-

structability must be carefully evaluated. Specific time restrictions or

limitations on the type of construction equipment or procedures may preclude

the inclusion of beach nourishment in the channel dredging contracts. In most

cases, this can be avoided if the environmental studies and engineering design
are accomplished concurrently and is fully coordinated.

The use of dredged material for beach nourishment should be engineered
in a manner which results in the least environmental impact while still
providing an efficient and cost-effective construction plan. If this is not

done, the demands of the navigation project construction schedule will

override the desire to use the dredged material in a beneficial manner.

Funding Requirements

0 PL 94-587 and 99-662 require the State to provide 50 percent of the

increased costs associated with the use of dredged material for beach
nourishment. The State, in turn, may require the local governments with

beaches to participate in the funding. The added cost for beach nourishment
normally results from the need for additional plant and equipment and the

additional construction time required for transporting material to the beach.
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Adequate cost engineering is necessary at a point in time which allows
both the Federal and State budget process requirements to be met. Sufficient

funds must be budgeted for the construction year to permit the beach
nourishment work to be included in the channel dredging contract. The
cost engineering and analysis must compare the least cost approved disposal

. plan with the estimated costs for the beach disposal plan. It is the

.. increased cost which must be shared in accordance with the applicable laws.

-.' The cost-sharing must be provided for in an appropiate funding agreement
between the State and Federal government. These agreements must be consumated
before the work can be advertised in accordance with normal procurement

practices.

Project Execution

The actual execution of the use of dredged sand for beach nourishment

is accomplished as an integral part of the channel dredging contract. As a

part of the Federal dredging contract, routine CE contract supervision and

administration are used.

It is the successful resolution of the policy, engineering, real
estate, environmental, and funding issues which allows project execution.
Failure to adequately resolve any of these issues will probably result in
the loss of the opportunity to use the dredged material in a beneficial
manner.
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-~ .. NOTE INDICATED RANGES OF GIVEN DEPTHS ARE
APPROXIMATE DEPTHS CHANGE GRADUALLY

REACH 1- \ ALONG ANO ACROSS CHANNEL BASED ON
N N COE SURVEY. SUMMER 1985
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Figure 4. Sand at dredging depths in the Atlantic Ocean channel
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BEACH NOURISHMENT AND SHORELINE STABILIZATION:

AMBROSE CHANNEL DREDGING---EVERYONE WINS

William F. Slezak
US Army Corps of Engineers

New York, New York

.r

Introduction

I plan to talk about several examples of productive uses of dredged

material from Ambrose Channel. Since this presentation is being given during
a session on beach nourishment, I will focus on a beach nourishment project
undertaken a few years ago that utilized dredged sands from Ambrose Channel.

However, I also plan to briefly discuss some other productive uses that have

been made of Ambrose Channel sands.

Ambrose Channel is the main entrance channel into the Port of New York.
It is 2,000 feet wide, with an authorized depth of 45 feet below mlw, from

* deep water in the Atlantic Ocean to deep water just south of the Narrows (Fig-
ure 1).

Construction of Ambrose Channel was originally authorized in 1899 for a

40-foot channel, 2,000 feet wide through an offshore sand bar averaging about
16 feet in depth. The channel was sufficiently deepened by 1907 to permit the

LUSITANIA to pass through and enter New York Harbor. This was an enormous
achievement and represented one of the largest civil works projects authorized
by Congress to that date. Deepening to 45 feet took place in the 1950s.

Maintenance dredging within Ambrose Channel has historically been

'- required about every I to 2 years with an average of 0.4 MCY of material
removed each year. The materials dredged are largely fine-to-medium sands

which originate from the longshore littoral transport along the south shore of

Long Island. Historically, this material has been disposed of at a designated
dredged material site known as the "Mud Dump," which is located several miles
to the south of the entrance to Ambrose Channel.

Beach Nourishment at Sandy Hook

*-. . About 5 miles to the southwest of Ambrose Channel is located a sand spit

known as Sandy Hook, which forms the southern exposure to Lower New York Har-

bo r. "andy Hook is presently part of the Gateway National Recreation Area, a

national urban park serving the New York Metropolitan Area. This park with
its hathing beaches is heavily utilized for recreation, with over 2 million

visitors each year.
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Within the park is the northern terminus of a seawall-groin system which

was constructed along much of the northern New Jersey coast in an attempt to
stabilize the shoreline. Since completion of the seawall in the early 1950s,
the area to the north has undergone serious erosion due to the elimination of
the predominant northerly flow of sand by the seawall-groin system. This area
was characterized as a critical zone because of the threat of access interdic-

* . tion (Sherman et al. 1977).

.i. An Environmental Assessment prepared by the National Park Service (NPS)
in 1978 recommended placement of two MCY of sand in the area. However, lack

* .. of funding precluded this work from being accomplished. BN 1981, continued
erosion led to the loss of two lanes of the four-lane access road during a
November northeaster.

In early 1982, discussions began between the CE and the NPS concerning
the possible use of dredged material from Ambrose Channel, which was scheduled
for maintenance dredging later that year, as nourishment for the critical zone

area of the beach. Earlier attempts to utilize dredged sands for nourishment

purposes had failed because of lack of NPS funds to pay the increased cost for

placing the material on the beach. PL 97-257 provided a supplementary
appropriation and directed the NPS, utilizing the CE, to begin providing

* hydraulic fill to Lhe Sandy Hook area.

Shortly thereafter, bids were solicited and a contract was awarded for
the first phase of the beach reconstruction, which involved dredging one MCY
from Ambrose Channel with placement on the critical zone of Sandy Hook. Just

prior to mobilization, another northeastern storm washed out the remaining two

lanes of the access road. A temporary road had to be constructed to allow
access to the northern part of Sandy Hook.

Dredging and Beach Placement Operation

The first phase of work was initiated 5 November 1982 and was designed
o prevent any iurther erosion in the critical zone area from the expected
winter storms. The beach was to be built up hydraulically in the critical
-.. ie to an e"eation of 8.2 feet and extended seaward a distance of about 800

!eet from the access road. Hydraulic placement enables the fines to be

• winnowed out and results in maximum compaction. The final seaward slope of
the ,iid fill below 5 feet was to be the uncontrolled hydraulic slope of the

-" material placed as a result of natural forces.

lhe dredge utilized for this operation was the hooper barge LON(, ISLAND
whici . the largest such dredge in the world with the capability of hauling

SI L , , ohu h yards of sand. The LONG ISLAND also has pUMttJ ut capabil-
.: .. 'It i." nt seli-propelled and must be pushed by a tug which fits into a

1, ic th !,tern. Fully loaded, the dredge draws '7 teet, while empty it
* :riw 5  ee t

-'" Ith wintur approaching, the decision was made to locate the pumpuut
* .. t within the relatively protected waters of Sandy Hook Bay, where the

-" nt rI,.n,, depths were about 20 feet at mlw. Tide levels were measured
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with an electronic tide gage which gave continuous tide readings to the
dredge. By carefully timing the dredging cycle so that the start of the pump-

_ out coincided with the high tide and also by adjusting the load according to
tidal height, it was possible to bring in loads that varied between 6,000 and
10,000 cubic yards. The distance to the pumpout s' *e from Ambrose Channel was
about 12 miles.

*. - Two timber pile breasting dolphins were constructed in the bay to which
the dredge was tied up while unloading. About 12,000 feet of pipe was laid,
which included about 2,000 feet of submerged line from the mooring site across
Sandy Hook Bay to an area just south of Holly Forest, and about 6,000 feet of

pipe along the shoulder of the road to the northerly end of the critical zone,
where it went under the access road and to the beach. The pipe of the beach
varied in length as pipe was added and removed to hydraulically build up the
beach in southerly and northerly directions.

Phase I was completed in February 1983 and was successful in reestab-
lishing a beach in the critical zone. However, much more sand was needed.
Fortunately, during Phase I, additional funding was approved by Congress, and
permission was received to negotiate a supplemental agreement to the original
contract to take advantage of the fact that the dredge plant and pipeline

* were already in place.

During this second phase, an additional 1.4 MCY was placed with the sand
obtained from dredging in Sandy Hook Channel. The beach in the critical zone

was raised to an elevation of 10 feet and was extended a distance of about
1,200 feet from the access road.

A total of about 3 MCY of sand was placed during the three phases at a
cost of over $21 million. Of this total, about $7 million represented O&M

funds for the channel deepening while about $14 million was obtained through
the NPS.

Overall, the project accomplished its goal of establishing a wider beach
that serves to both prevent a breach of the Hook as well as providing the wid-
est recreational beach in northern New Jersey. However, regular nourishment
will be required to maintain this shoreline. The utilization of the nearby
navigation channels will provide a source for this nourishment. Table I shows
the three phases of beach nourishment work that took place and their asso-

* ciated costs.

Table 1

Summary of Dredging and Beach Placement Contract Costs at Sandy Hook

Phase of Work Date Sand Source CY Placed Cost

9 I Nov 82-Feb 83 Ambrose Channel 1,026,860 $9,100,000

II Feb 82-Aug 83 Sandy Hook Chan. 1,346,145 7,659,000

III Apr 84-May 84 Sandy Hook Chan. 604,537 4,254,000

• 2,977,542 $21,013,000
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Other Productive Uses of Ambrose Channel Dredged Material

In addition to the use of Ambrose Channel dredged material as beach
nourishment, we in the New York District have also used it as cover material
in an innovative capping study that took place in 1981 (O'Connor and O'Connor
1983). This study demonstrated the feasibility of capping as a way to isolate
contaminated dredged material from the marine environment. Ambrose Channel
sands have also been utilized in constructing an underwater berm within a sub-
aqueous borrow pit (Bokuniewicz, Cerrato, and Hirschberg 1986).

Most recently, we have been able to put Ambrose Channel sand to produc-
* tive use while wearing our "Regulatory Hat." In 1985, we issued a permit to

dredge to depths down to 53 feet below mlw in Ambrose Channel for the purpose

of industrial sand mining. Not only does this get the channel dredged at no
cost to the Federal government, but the permittee pays royalties to the
respective States of New York and New Jersey where the sand was mined.

Since the permit was issued, about 2 MCY of sand has been mined within A

Ambrose Channel. At 25 cents per cubic yard, this has generated about
$500,000 in royalties to the States of New Jersey and New York. The mined
sands are transported by hopper barge and pumped to a dewatering and stock-
piling facility in South Amboy, New Jersey. The sand is then washed and
otherwise processed to produce fine aggregate for concrete. About 85 percent

.- of the sand leaves South Amboy by barge destined for the various New York
Metropolitan Area concrete plants, and the rest is moved by truck.

This permittee uses Ambrose Channel sand exclusively and is presently
the largest supplier of fine aggregate in the Metropolitian Area. About 90
percent of all concrete poured in Manhattan at the present time utilizes sand
dredged from Ambrose Channel.

This mining operation appears to be one in which everyone wins. We in
the Federal government have saved about $1,500,000 for each of the past
2 years by not having to maintenance dredge that portion of Ambrose Channel.
The States of New York and New Jersey (primarily New Jersey) have received
$500,000 in royalties. The permittee has a steady and reliable sand source,
reducing the need to exploit rapidly diminishing upland sources of sand.

* Summary

"A-" PL 99-662 authorized channel deepening in Ambrose Channel to 55 feet

below miw. With the mining that has taken place to date, and that is likely
to take place over the next few years, it is quite possible that these author-

0 'ized dimensions could be achieved without any government expenditures whatso-
ever. With Amborse Channel deepened, deeper draft vessels will be able to

enter New York Harbor than at present, thereby improving the competitive
position of the Port of New York. Dredged material from Ambrose Channel has
become a valuable resource that has been utilized in productive and
environmentally beneficial ways--as a source of sand for beach nourishment,
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as a means of capping contaminated sediment, and as a revenue-producing indus-

trial sand.
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BEACH NOURISHMENT AND SHORELINE STABILIZATION:

BIOTECHNICAL STABILIZATION OF DREDGED MATERIAL SHORELINES

Hollis H. Allen
US Army Engineer Waterways Experiment Station

Vicksburg, Mississippi

Introduction

The CE has many dredged material deposits that are subjected to moderate

to high wave energies caused from wind fetch or ship wakes. Instability of
disposal site shorelines caused by waves is a problem and is expensive to
correct through traditional approaches such as riprapped revetment. This
paper discusses biotechnical approaches to achieve stability of deposits that
are more cost-effective than traditional approaches and that offer other

alternatives for the combined benefits of shoreline stabilization and wildlife

and fisheries habitat development.

Biotechnical stabilization, as the name suggests, involves the use of
mechanical elements (structures) in combination with biological elements
(plants) to arrest and prevent erosion. Biotechnical approaches have been

used for several decades in Europe to control streambank erosion (Seibert
1968; Schiechtl 1980; Gray and Leiser 1982) and have more recently been used
experimentally by WES to control dredged material shoreline erosion (Allen et
al. 1978; Allen and Webb 1983; Allen, Webb, and Shirley 1984; Allen, Shirley,
and Webb 1986). Biotechnical approaches used in four moderate to high wave
energy environments that show promise in stabilizing dredged material shore-
lines and deposits have been applied at several gulf coast locations and in
North Carolina.

Moderate to high wave energy environments are defined as having average
fetches over 9.0 kilometres, and are areas typical of headlands and straight
beaches.

Marshes and Breakwaters

-. Three biotechnical stabilization approaches entail the use of marsh and
breakwater combinations. Marsh grass sprigs (rooted stems) are transplanted

.. .shoreward of a breakwater structure. The breakwater is only necessary the
first 2 to 3 years after planting, until the marsh sprigs spread by rhizomes
and completely cover the target planting area (Newling and Landin 1985).

O Since breakwaters are only needed temporarily, consideration should be given

to less expensive and more expedient types. WES has used sandbag, floating

tire (FTB), and tire-pole breakwater approaches to stabilization.

%?.qh
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Sandbag Breakwater

A sandbag breakwater was successfully used 1975 through 1978 to develop
salt marsh on a sandy dredged material site on Bolivar Peninsula adjacent to
Galveston Bay, Texas (Figure 1) (Allen et al. 1978). A breakwater with a
305-metre-long and 1.5-metre-wide front was constructed from 0.5- by 104- by
2.9-metre nylon-coated bags. Sprigs of smooth cordgrass (Spartina alterni-
flora) and saltmeadow cordgrass (Spartina patens) were planted shorewards of

- the sandbag breakwater in experimental plots. The developed marsh is the only
marsh on the bay side of the Bolivar Peninsula, partly because of a long,
32-kilometre northwest wind fetch that produces large waves in the winter.
The sandbag breakwater provided enough initial protection of the transplants
for marsh establishment to occur, and the marsh is still functioning very well

* (Newling and Landin 1985, Landin 1986).

Sandbag breakwaters and smooth cordgrass sprig combinations are appli-
cable to areas in northern US coastal areas if medium- to coarse-textured
sand is used as sandbag fill material. Fine-textured sand tends to percolate

-.. through the weave of the fabric and destroys the integrity of the sandbag and
the breakwater. Ice flow could be detrimental to a sandbag breakwater in

"" northern climates unless measures are taken to securely anchor the bags in
place.

Floating Tire Breakwaters

FTB and shoreward salt marsh plantings have been successfully used to
stabilize shores of unconfined dredged material deposits at sites on the gulf

-coast. In 1981, a two-tier FTB (Figure 2) and smooth cordgrass sprigs stabil-
*ized part of a dredged material dike in Mobile Bay at Gaillard Island (Allen
- and Webb 1983). The dike formed one side of a three-sided, 485-hectare con-

fined disposal facility (CDF) in the middle of Mobile Bay (Figure 3). The
stabilized area is subject to an 11.2-kilometre fetch from the north. The FTB
was built and installed after a previous, conventional marsh planting had
washed out.

A three-tiered FTB was tested in 1984 at Bolivar Peninsula, I kilometre
west of the 1975 site described under the sandbag breakwater. The configura-
tion was selected for field testing after wavetank studies demonstrated that

* it could reduce wave energies by as much as 80 percent (Markle and Cialone
1987). Smooth cordgrass was planted shoreward of the breakwater using both
conventional single stem and biotechnically stabilized transplants, which will
be discussed later in this paper. Plantings unprotected by a breakwater were
also established nearby as a control. Twenty-seven months after planting, the
protected area had an average of 43-percent coverage by smooth cordgrass. The

* unprotected, conventional plantings did not survive. Forty-three percent cov-
erage after I to 2 years is similar to that seen at the original Bolivar
Peninsula (sandbags) site. Expansion of the marsh has increased, and contin-
ued marsh growth and spreading are expected at that site. The original Boli-
var Peninsula site, the newly planted site, and a control dredged material
deposit to the east of the original site are being monitored and compared for

* establishment, stabilization, and colonization.

117

II
.41

-A!-,7Pt tPm



T
A8!S

BA8

GALf4EE ES

GAL VE~rN A ~ ~ . S

BAY

'' EASTBA Y I, F N ACDASTA

DEMONS TRAIOIN

SITE--...SCALES

ITXA CITY-

* Figure 1. The Bolivar Peninsula marsh estab-
lishment site next to Galveston Bay, Texas

2 y ,

76c, -o,1$
con~oe or belt

PL AN SCH EMA T IC OF ONEC FTS MODU LE PROFILE SCHEMATIC OF ONE FTB3 MODULE

PLAN SCHEMATIC OF SEVERAL FT8 MODULES

Figure 2. The marsh at Gaillard Island stabilized by as two-
tier FTB

118

0o0



%*

MOBILE ,;1i L- dSESI CHANNEL2NL O• . IiiS-ILSONV GAILLARD °

" \ r ISLAND ""

F 3 e ia land Ch

I":..::: GULF OF MEXICO .

i - o_ , I ul LOCATION MAP

Figure 3. An aerial view of Gaillard Island CDF, showing the three-sided

dike configuration and the shipping channels

FTB and marsh combinations have application to northeastern US sites
with some restrictions. Ice flows may break anchor straps and jeopardize the

integrity of the breakwater unless tire modules making up the breakwater are
disassembled and portions of the breakwater are towed to an area of
safekeeping for the winter. This can be achieved by tying several tire
modules to a boat or barge, and floating them elsewhere.

Tire-Pole Breakwater

Another breakwater structure consisting of tires threaded on 15.2-
centimetre-diameter poles (Figure 4) was also tested at the Bolivar Peninsula

y site in 1984. Shoreward plantings similar to those used behind the three-
tiered breakwater were tested. Twenty-seven months later, marsh has extended

across most of the protected area with an average 47-percent plant cover in
the stand. Only a relatively unprotected area at an open end of the break-
water has failed to vegetate. As with the three-tiered FTB area, marsh grass

O. coupled with the tire-pole breakwater has expanded and is expected to continue

to thrive.

Tire-pole breakwaters for initial marsh protection should be used with
caution at northeastern US sites because of the potential for ice problems.
Ice flows may create too much strain on the horizontal poles holding the

* tires, thereby breaking them and destroying the integrity of the breakwater.
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Figure 4. A tire-pole breakwater used at Bolivar Peninsula to stabilize
the salt marsh planted there

Biotechnical Approaches for Plant-Stem Stabilization

Breakwaters are good means of promoting marsh establishment, but other
more visually attractive and possibly less expensive biotechnical approaches
exist that may be just as effective. In 1983, WES began to work with planting
techniques that focus on plant-stem stabilization. The concept is to
strengthen the attachment of the plant to the substrate to reduce the likeli-
hood of its being washed out by wave attack, thereby avoiding the necessity
of a breakwater.

Twelve plant-stem stabilization and conventional planting techniques
were tested in Mobile Bay in 1983. The techniques were exposed to wave of
various fetches and directions, the maximum being an 11.2-kilometre fetch

from the north (Allen, Webb, and Shirley 1984). The conventional single-stem
planting techniques proved unsuccessful. Three techniques using erosion con-
trol mats, plant rolls, and burlap bundles demonstrated enough potential at
Gaillard Island that they were subsequently tested in demonstration plots at
Bolivar Peninsula and at Southwest Pass in the lower Mississippi River.
Potential usefulness of the plant rolls was also demonstrated along a
0.5-kilometre front at Coffee Island in Mississippi Sound. Results of these
demonstrations are described in detail in Allen, Shirley, and Webb (1986), and
successful approaches are summarized as follows.
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Erosion Control Mat

A biodegradable fabric mat called paratex which consisted of 0.1-
kilogram per square metre natural fibers was laid like carpet on the shore
at the previously described Bolivar Peninsula site. Single stems of smooth
cordgrass were planted on 0.5-metre centers through slits cut into the mat
(Figure 5). The edges of the mat were nailed between 5- by 15-centimetre
boards that were buried in the sediment (Allen, Webb, and Shirley 1984). Four
6- by 9-metre plots of the planted mat were placed adjacent to, parallel with,
and outside the immediate influence and protection of the breakwaters.
Twenty-seven months later, three of four original plots remained with an aver-
age 41-percent plant cover. Success within the remaining plots was similar

for both those plots protected by breakwaters and those unprotected.

This approach is currectly being expanded to include mats that have
"pregrown" marsh grass, in which smooth cordgrass seeds are sown on the mat,
germinated, and allowed to grow to seedling stage in the nursery. When the
seedlings develop sufficient root systems, the mats are transported to the
fieldsite for installation. The approach is analogous to pregrown lawn sod
that is grown at nurseries and transported to customers' lawns. Immediately
upon installation, the marsh grass already has developed root systems that are

* ready to grow. When the mats arrive at the field site, segments of them are
laid between woven wire and staked down with metal rebar to prevent washout.

" This biotechnical approach may be very applicable to northeastern US
dredged material sites because it offers plant stem stabilization without
being jeopardized by ice flows that can cause problems with breakwater stabil-
ization combinations. This approach may also be used on a variety of
substrates.

Plant Roll

A plant roll is constructed by placing soil and six transplant clumps
(several stems with one intact root mass) at 0.5-metre intervals on a strip of
3.7-metre-long by 0.9-metre-wide burlap. The sides and ends of the burlap are
brought together around the plants and fastened with metal rings. This
creates a 3-metre-long roll of plants and soil (Figure 6). The plant rolls
are placed parallel to the shoreline and buried to such a depth that only the

plant stems are exposed.

A mixture of single-stemmed transplants and plant rolls were success-
fully used at a demonstration site at Coffee Island (Figure 3) in Mississippi
Sound. The site consisted of clayey dredged material and had a maximum fetch
of 16 kilometres. Stabilization with smooth cordgrass was undertaken to con-
trol erosion. One row of plant rolls was placed end-to-end seaward of single-

0. stemmed transplants (Figure 7a) over a linear distance of about 0.5 kilometre
to cover an area 5 by 10 metres wide.

Periodic inspection of this demonstration planting revealed that new

stems emerging from the plant rolls satisfactorily colonized and stabilized
the eroding dredged material face (Figure 7b). Recent inspection of the site
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Figure 5. Single stems of smooth cordgrass to be planted in
slits cut in paratex erosion control mat

ZVI.

0A

Figure 6. Plant rolls waiting to be placed along the dredged
material shoreline at Gaillard Island, Alabama
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Table I

Costs of Planting Technique*

Cost Cost/Linear

per Metre
Planting Technique Plant (20 m deep)

Single-stemmed plants $0.15 $ 12.00

(conventional planting)

Plant roll 0.60 48.00

Paratex mat 1.58 126.00

FTB with planted sprigs 1.58 126.00

Tire/pole breakwater 1.95 154.00

with planted sprigs

Sandbag breakwater 3.35 265.00
with planted sprigs**

* Costs are based on an hourly labor rate of $6.00 plus $0.10 per plant for
digging, gathering, and transporting. Costs of materials are included;
other direct and indirect costs are not included. Costs per linear metre
also assume that plants are placed on 0.5-metre centers and are planted in
a swath 20 metres wide.

** Costs of the sandbag breakwater construction are based on those given by
Eckert, Giles, and Smith (1978) for a 1.5-high breakwater.

found marsh fringe which showed signs of accreting sediment, a feature which
will further protect the island from erosion.

Plant rolls containing smooth cordgrass are currently being tested at
eroding dredged material sites along the Atlantic Intracoastal Waterway (AIWW)
near Wilmington, North Carolina. Waves from large pleasure boats are erod-
ing the shorelines of dredged material deposits, and the plant rolls will be
evaluated as to their effectiveness in controlling shoreline erosion from
these types of waves. If they prove successful in this kind of situation,
they may have broader applicability to sites further north along the AIWW than

previously thought.

This biotechnical approach has potential at northeastern US sites and,
unlike some breakwater approaches, may not be jeopardized by ice since the
rolls are placed in the substrate and are not apt to be carried away by ice
masses.

%*.
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Costs

Costs of biotechnical techniques using marsh are given in Table I, and

range from $48 to $154 per linear metre for a marsh 20 metres wide (seaward to

shoreward). Traditional erosion construction techniques are much more expen-

sive than these vegetation alternatives. For example, costs for rock revet-
ments are approximately $688 per linear metre for an area 20 metres wide, and
wood and steel sheet-pile bulkheads range in cost from $1,575 to $1,837 per

linear metre (Eckert et al. 1978).

Conclusions

Some of the biotechnical approaches described in this paper are still
experimental in nature and must be used with that in mind. They do offer con-
siderable promise as cost-effective stabilization alternatives to traditional
methods such as riprap. They also have the additional values of providing
wildlife habitat and being environmentally compatible, while improving site

attractiveness.
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..LEST ION: Have your data been published anywhere?

MR. AILLEN: They've been published in WES technical reports and notes, and the
" proceedings of the Wetland Restoration and Creation Conference held each year

"--'"in Tampa, Florida.

iQUESTION: Could you give me the name of the sandbag manufacturer?

MR. AILILEN: We can get that for you. We had a vendor in Florida furnish the
ones we used. There is a problem with the sandbags in that at our site, sand
filtered through the fabric due to the fine-texture of the sand. We had to
put filter cloth underneath and between the bags. The) are really designed

-, for coarse-textured sand.

* " COMMENT (LANDIN): Sandbag dikes were also used by Wilmington District in
;9 and worked very well to stabilize a dredged material island they built in

-. (Lore Sound, North Carolina, for seabird nesting. They did some stabilization
* insurance work by coupling the sandbags with marsh development.

SI ION: I am very pleased to see the FTh. I did the original research on

iiese at the Universitv of Rhode Island in 1974. New England CE Division
"Se s a cea:e-and-desist order at that time because they didn't want tires

-- " S: t t , h t-res up there. Your costs are high--if vou reuse the FTS's, the
• .'',t -4 s lineir to(t is much less. WC also had trouble with FTS's placed on

. iev ] iled with sand. i;is anybody deliberatelv placed them on
pui ped iarid around them, then planted over the top? These would

d p)e rnIt anthors, fIr dunes or beaches.

A : ,s it turrned out, at (,ai i lard Is land we intended to move the
:- iweye r , Mbile District wanted us to leave it because it was doing

" , .,,, d 'a 1) t sand ac( retion and dike stabilization. It actual I%

."
• :" 1 :6,"
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formed a groin at that end of the island, and it acted as a tripping device
tor waves.

QUESTION: There was one put in at Traverse City, Michigan, to protect a J
sewage treatment plant. It formed a mat that extended below the water and
up on the beach, but Detroit District ripped it all out. They didn't go
along with our experiment, but it was working well, and plants were growing
in it. Are you going to do this on a long-term basis?

MR. ALLEN: We're shooting for long-term tests on FTB's and other
biocontrol techniques in subsequent work, on a larger site rather than on
smiall test plots.

y )LESTLON (CHRISTuiFERS): We have used sandbags in Chesapeake Bay but not
FlB's. We could have problems with FTB's due to cold weather. What are the
problems associated with them?

MR. Ai.LLEN: FTB's can be towed to shore or a protected area for the winter
"iust prior to freeze up, so they should be manageable in cold regions. If
they are left in place, ice could cause them to break apart or put them up on7/?-" o r e.

(.oMMENI Mk. PAT LANGAN): I wanted to say that in Mobile District at Gaillard
1isand where FTB's were used with marsh development, the District realized a
cost-savings from that one stabilization project of over $1 million.

COY. ENT: I have one comment on PL 99-662 which calls for a 50:50 cost-sharing
for beach nourishment. The difficulty comes in that it costs the local
sponsor 100 percent to put it on the beach, and the money often isn't there.
We have sites in the State of Maryland that need beach nourishment, and there
simply is not money available for the local share.

_ ESIION: I have heard talk about sand in piles in nearshore areas for wave
attenuation called various things. Correct me it I am wrong, but I thought
the technical term for these sand piles was "Murden's Mounds"?

Col. WALSH: Exact lv!

-UESTIoN: Is the sand mining company limited in the amount of sand it can

* dredge from the channel, or can they take whatever they need?

Mr. SLEZAK: The permit limits it to 2 MCY per year.

" EST ION: Does this eliminate the need for dredging, or is it in excess of
that need?

MR. SLEZAK: That's actually in excess of dredging requirements.

" OUESTION: At what point would it be considered a problem if the sand mining
company deepened the channel?

MR. SLEZAK: The permit limits them to 53 feet. They also must dredge
evenly no deeper than 53 feet throughout the channel.

127

0%



QUESUION: So essentially they can be putting themselves out of business?

XR. SLEZAK: No. Technically, there's always a possibility of widening the
channel as well. Potentially, the availability within the permit is not
time limited. At least a 400,000-cubic yard recharge occurs each year.

QNESTION: Have you done any offshore berm work associated with dredging
proiects that will eventually recharge sand on the beaches'?

MR. SLELAK: We've disposed sand in an underwater berm at Sandy Hook, New
Jersev, on two occasions, in relatively small operations. We didn't do
detailed monitoring, but they didn't seem to be tremendously successful. At
Sandy Hook, there is a trough that slopes up quite rapidly. One of the
benefits to placing sand there is to help fill in the trough. The sand may
never have gotten to the beach. The next time we do this, we will monitor

more carefully.
d.2

FJIST10N: l)id the sand-mining company have to apply for a permit, or did you
automatically give them one?

YR. SIEZAK: Yes, they applied for a permit like everyone else. The mining
company came to us with the idea, and we mutually developed the
mining/dredging plan, then issued them a permit.
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INDUSTRIAL AND COMMERCIAL APPLICATIONS OF DREDGING:
OPENING REMARKS

Thomas Schina, Moderator

US Army Corps of Engineers
Philadelphia, Pennsylvania

You have heard already during the workshop about wetland creation, habi-
tat development, beach nourishment, and shoreline stabilization. Now you'll

*-. have a change of pace and hear about some of the industrial and commercial
. applications of dredged material which make up a very large part of actual

beneficial uses of this material. I'd like to ask you to hold your questions
until after our distinguished speakers have made their presentations.

Our first speaker this morning is Dr. August D. Pistilli, President of
the American Dredging Company headquartered in New Jersey. He is also a Com-
missioner of the Delaware Port Authority. Gus will give an overview of com-
mercial and industrial applications of dredged material with which his company
has been involved over many years.

Our second speaker is Mr. Frank L. Hamons. Frank has a background in
ecology and biology and is currently the Director of the Office of Harbor
Development in the Maryland Port Administration. For 13 years, he was with
the Maryland Department of Natural Resources and served as Chief of their
Planning Division and as Chief of Technical Analysis. Frank will talk to us
about harbor development and beneficial uses here in the City of Baltimore.

Our final speaker is Dr. John L. Buzzi. Jack is a member and past
chairman of the Save Our Port Coalition, which has been instrumental in the
restoration and vitalization of the New York/New Jersey Port. He is treasurer

-- of the CE Public Involvement Coordination Group, which reviews all dredged
material disposal projects in the Harbor. He also presides as Chairman of the
New Jersey Department of Commerce Economic Development Advisory Council. He

* is president of Kupper Associates and is a member and past chairman of the New
Jersey Alliance for Action. Dr. Buzzi will talk to us about getting public
and local government support for dredged material disposal methods and
projects.

S.

*1, 129

'.



%"-V T ,

1ND-SI'RIAI. AND CO LMERCIAL APPLICATIONS OF DREDGING:

OVERVIEW OF INDUSTRIAL AND COMERCIAL USES OF DREDGED MATERIAL

August D. Pistilli, Fesident
American Dredging Company

Camden, New Jersey

lhink '.,u, Tom. I brought a few handouts that list a number of benefi-

.id.. ue projects aloug the east and gulf coasts (Table 1), and I want to show
.ou some slidcs of some of our projects. These are projects that V. G. Hussin

of Great Lakes Dredge and Dock Company, and I of American Dredging Company as

oLd-timers in the dredging industry have been personally involved with. We

left out the foreign, west coast, and Great Lakes projects, and just tabulated

ohs we thought showed beneficial uses of dredged material, industrial, com-

mercial, and otherwise here in the east.

I n recent years, we have been faced with the problem of what to do with

dredged material. In years past, we had a lot of uses for it in land fill,

agricultural and horticultural use, port and urban development, and numerous

* other ways of getting rid of the material. No doubt about it, PL 99-662 has

increased the problem, and it's double-barreled. As the need for dredging

increases and a 10- to 12-year backlog of port development dredging work has

-, A"piled up while PL 99-662 was in the works, there have been a decrease in

disposal areas and an increase in environmental restrictions. We are somewhat

more sophisticated now in the way we handle material, in time of dredging, and

where and how we place the material.

Obviously, we must address the problem--it is in all our best interests.

What's going on in Vicksburg in the dredging programs since the 1970s reminds

me of a George Bernard Shaw play where they take in a little street urchin and

make a lady out of her. That's where the dredging and dredged material dis-

posal business used to be. We've taken an old harlot and put a new dress on

her and call her dredged material, not dredge spoil. And that's only the

first step! We could go on to the next step and call it "processed alluvial

deposits" or "subaqueous borrow material" or how about "fine-grained sanitary

laridtill encapsulation?"

* I have been involved in a lot of jobs where we've done beneficial uses,

not for the sake of beneficial use of dredged material, but for profit. If

Philadelphia District will pay me $2 to dredge a cubic yard of material and I

csn sell it to someone else, I have $4. That's not a bad deal, and that's how

beneficial uses works in the industrial and commercial world. The idea is to

* ."get poid for it twice.

Now mayb(- you can't do that in your position, but you can do things with

iis resource material besides treat it as a waste product. Some of the exam-

pies of beneficial uses the dredging industry has created include Washington

"ational Airport, Philadelphia International Airport, Newark Airport, Kennedy

international Airport, the New Jersey Turnpike, the Atlantic City Expressway,

0 most of downtown Washington, Baltimore, Philadelphia, New York, and Norfolk,

large islands in Tampa Bay, and many many others. Look at the market place.

i i you can convince people that dredged material is a resource, you can sell
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the concept cr- beneficially using the material. Even with all the engineering
and biological constraints, this material is well worth evaluating for poten-
tial beneficial uses. Other examples we've built include beach nourishment
projects, several areas at Port Elizabeth, New Jersey, nuclear power plant
foundati,,ns, and my own company's headquarters.

The slides I am showing you are just a few examples and a brief overview
of what can be done with dredged material. I'd like to leave you with this
t loucit. Rather than thinking of dredged material disposal as a problem,

e it an opportunity-an opportunity to do something useful with the

.iteria' that could benefit mankind, natural resources, or both.

h °..

-..
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Table 1

Industrial and Commercial Beneficial Uses of Dredged Material in

Selected Projects on the East and Gulf Coasts

Date Location Job Description Quantity (>"

Brooklyn, NY .ong Island Belt Parkway

-.:--43 Long Island, NY Kennedy Int'l Airport

*Q43-44 Boston, HA Logan Int'l Airport

Vq3-56 Norfolk, VA Cranev Island 3

1?5r Mantua Creek, PA Philadelphia Int'l Airport

lAS7 Delaware River, PA Embassy Food Dist. Center 1.5

190 .Miami, FL Dodge island Port 4 . -

1960 US Steel slip Filled abandoned borrow

pit

1961 Delaware River Commercial sand & gravel 5

1962 New Jersey Beach nourishment/storm 4
repair

1963 Indian River, NJ Beach nourishment/hwy. 1
fill

IQ64-66 Newark, NJ Airport expansion 23

1965 Tampa, FL Tierra Verde site 5

1965 Newark Bay, NJ Highway fill from channel 2

dredging

1965 Mussel Beds, NH Bay bottom nourishment ----

1966-68 New Jersey NJ Turnpike contracts iD

1967 Albany, NY Highway interchange 2.5

'h; Tioga, PA Marine Terminal 2

19 < 7 Delaware River Penn's Landing Marina 2

19671-kP Delaware River Addition/Phila. Airport 6

(Continued)

(Sheet 1 of 3)
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Table 1 (Continued)

Date Location Job Description Quantity (MCY)

- 1968 Lower NY Bay Route #3 embankment 2

1968 Lower NY Bay NJ Turnpike embankment 7

1969 Delaware River Packer Avenue Terminal 1.5

1970-80 South Atlantic 1-95 highway fill 10

coast

1971-74 Marcus Hook, PA Rehandling basin I

1972 Marbor Island, TX Beaumont Shipping Terminal 1

1972/1981 GIWW, New Orleans Lake Ponchartrain levee 3

1974-75 Miss. River, LA Hurricane protection levee 4

* 1974-75 Fire Island, NY Beach nourishment 3.2

1975 Miami, FL Dodge Island expansion 2

1975-82 Miami, FL Beach nourishment 15

1978 Barnegat Inlet Beach nourishment I

1978-85 Rockaway Beach Beach nourishment 5

1980 Miami, FL Lummis Island 2

1980 Newark, NJ Meadowlands fill 3.5

- 1981-82 Baltimore, MD Hart-Miller Island 5.8

1982 Greater Egg Harbor Beach nourishment 1.1

* 1983 Waterwharves, NJ Wetland creation 0.25

1984 Townsends Inlet,NJ Beach nourishment 1.6

" 1984 Corson's Inlet,NJ Beach nourishment 1.5

* 1984 Indian River, NJ Beach nourishment 0.5

1985 Carolina Beach, NJ Beach nourishment 1.5

(Continued)

.44 (Sheet 2 of 3)
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Table 1 (Concluded)

Date Location Job Description Quantity (MGY)

1986 Wrightsville Beach nourishment 2
Beach, NC

1986 Atlantic Citv,NJ Beach nourishment 1

1986-89 Delaware River Subaqueous dike 1.5
construction ____

TOTAL 225 MCY

(Sheet3 of 3
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INDUSTRIAL AND COMMERCIAL APPLICATIONS OF DREDGING:
iHE POTENTIAL FOR INNOVATION IN THE COMMERCIAL USES OF DREDGED MATERIAL

Frank L. Hamons
Maryland Port Administration

Baltimore, Maryland

We're looking hard at dredged material beneficial uses in Baltimore now
P. the area of harbor development. With my background in natural resources,
it has enhanced my perspective of dredging problems. I'd like to take this
opportunity to commend the CE in holding these workshops. They are enormously
useful. As I look out at the audience, I see citizen groups, dredgers, A&E
firms, natural resource people, regulators, marina owners--all the players are
here, which means we can deal with the problem if all sides are represented
and listening and talking to each other. A lot of people get tunnel vision,
and these workshops give them an opportunity to open up.

I'd like to encourage the CE to consider getting into regional programs,
to encourage participation, and to address what might be done. The next step
is to apply some of the work the CE has done. I sometimes think their dredg-
ing body of knowledge is tremendously underused by other agencies and groups.
WES's dredging program reports and technology are available to everyone if

people would just take advantage of it. So much for my endorsement of the CE,
and we expect a better cost-sharing deal from you guys! We don't want to pay
50 percent of the project costs until we get 50 percent of the decisions--now
there's an area we need to talk about.

We have some beneficial uses in Maryland and in the Chesapeake Bay. I'll
- give you just a quick example in Hart-Miller Island (HMI). HMI is a 1,100-

acre, I- by 2-mile, confined disposal island which the State has promised will
become a recreation/wildlife/natural resources area when filled and completed.
Getting from the drawing board to a completed island requires a huge amount of
effort. The concept of beneficial uses has its own set of problems, and it is
sometimes not an easy thing to do.

We are filling HMI now and have put about 16 MCY in it so far. Some of
the dredged material from the Baltimore Port Deepening will go there. We are
developing a transition and a completion plan for HMI, based on potential
capacity, dredging schedules, dike heights, and other factors. There are a
large number of people who want to use HMI for recreation, and it already is
receiving wildlife use. How do we allow for continued operation and the needs
of the people in that part of the bay? Some of the dredged material is clean
and could go anywhere. Some of it is contaminated and has to be confIned.
There are a lot of questions to be answered in building a site like HMI. No
question is simple, and no answer is final, in dealing with an evolving proj-

ect like this one.

We have high hopes for a Regional Master Plan for dredged material dis-
posa] in Maryland that we are kicking off. We want to create as much benefi-
cial use of this material as we can and avoid some of the mistakes of the
past. One of the mistakes we made on HMI was not getting and educating the
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public about the island's purpose and use, and we spent the first 5 years try-
ing to get local and State permits and approval, and the next 5 to 6 years

after that in court answering to environmental groups! At the start of this

project in 1970, we never dreamed it would take until September 1981 for

approval. Costs went from an estimated $11,500,000 to an estimated

$53,000,000, and actual costs may run to $60,000,000. Since PL 99-662 has
passed, we now also have got into cost-sharing that we hadn't dreamed of 17
years ago at the project start. We should have allowed those private citizens %

and local officials who have a vested interest to be involved early in the

planning process.

We are including that in our Regional Master Plan. We are at a stage on
the plan now of finalizing a list of participants on the Advisory Committee.

The list is making its way through bureaucracy, and that will probably take

longer than it did to compile in the first place! It's a major activity at

this stage in the plan, because if you miss someone, you're in trouble and
already off to a bad start.

We set up two Advisory Committees. The first is made up of general cit-

izen groups and representatives of all kinds, and the second is made up of

agencies who have interests and responsibilities for any regulation of dredg-

ing. We will probably have some joint meetings also. We want their involve-
ment from the very start. Our approach is to try to develop a body of

evidence to allow us to intelligently select dredging alternatives and combi-
nations of alternatives that can apply in our area of Chesapeake Bay. We want
to be as objective as possible, using hard data and responsible projections to

make our plan decisions. I've found that people are usually willing to go

along with you even if they don't agree, as long as they understand your

approach and rationale. Without that, they just bite you in the neck! It

becomes more and more difficult to get people to think objectively and ration-

ally once polarization has occurred.

We have developed at this point a Master Plan document that gives back-

ground, objectives, scope, description of dredging needs, future port plans,

disposal site needs, and projected dredging volumes. We stopped at this point

until our Advisory Committees were in place and functioning. Once that hap-

pens, we will move on to potential disposal places and alternatives with the

committees' input. I won't go into all the details, but we will look at

short- and long-term impacts both good and bad, natural resource use, econom-

ics, future site uses, and mitigation.

We are now incorporating mitigation plans into every project we propose
to do in the bay. We think this may help with project approval if we propose

mitigation up front, and we realize mitigation is here to stay.

The importance of a good game plan cannot be overemphasized. Our port,

and I think many ports, have been operating project by project. We were

always coming from behind because of this. This makes us fall back on the old
disposal standbys. There's nothing wrong with this, except that everybody

says, "You're always falling back on the old standbys, and we don't want

you to do that!"'  If the old standbys have been evaluated along with new

concepts, there's certainly nothing wrong with using them.
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No plan is perfect, but it provides a basis for acceptance. Plans
should be updated and reevaluated every few years to keep them current. We
are justified in Maryland in developing a plan. We have literally hundreds of
miles of channels serving this port. They are the arteries and lifeline that

V. supplies the port. An estimated 10 to 25 percent of all Maryland products
move through Baltimore Port.

We can't ignore the needs of the port. We can't ignore the

environmental problems in Chesapeake Bay. We can address these together as

long as we approach it on a regional basis with a Master Plan.

I didn't give you a lot of technical information today, rather just an
overview of the port's plans and needs. I'll be glad to answer any
questions after the next talk and on the tour of HMI tomorrow.
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INDUSTRIAL AND COMMERCIAL APPLICATIONS OF DREDGING:
-INNING THE SUPPORT OF THE PUBLIC AND LOCAL GOVERN'MENT FOR DREDGED

MATERIAL DISPOSAL METHODS

John L. Buzzi
Kupper Associates

Piscataway, New Jersey

Introduction

Our technical session today is Industrial and Commercial Applications of
:rtdging as part of this regional conference on the beneficial uses of dredged
material. As a former college professor, I am going to outline for you what I
- .:rd to say, and it is broken down into a couple of parts. %

How do you get this to happen? First, utilize public associations.
-ecnd, make beneficial use of governmental committees. Third, make input

*:,to development of a winning program for winning environmental permits and

*id~et approvals. Fourth, understand what are the legislative impacts sur-
rouildinkg your program or project. Now let's discuss where we go from here.

Betore I get into my presentation, I want to let you know that I really
hould1't be here speaking to you. I should not be your speaker. You should

not have asked me to come here because I think I know what we are all talking
bout today. How many investment bankers are in the audience? Do we have a

-,how of hands?

Who the hell do you think is going to raise the money for that local
cost-share we've been talking about? They have a vested interest. We poor
consulting engineers have to work for 4 to 5 percent of a project. All they
have to do is sell a few bonds, shuffle somt papers, and issue opinions. Of
course, they have a liability that that all pays for! Where are they?

How many organized labor union guys are here? Who do you suppose man
the boats that do all of this? Where are the longshoremen? Where are the
guys driving the trucks? They're not here. How many guys from real estate

* development interests are here? Upland disposal is a major element of a well-
balanced dredged material management plan. They could make beneficial use of
it. Why aren't they here? So you see, if I left right now, you wouldn't miss
anything--at least, not as far as getting the word out on beneficial uses of
dredged material.

Let me give you some ways we went about winning approval.

Utilize Public Associations

Initially, we relied very heavily on the New Jersey area, and as the
work started, we interrelated with our New York and Philadelphia partners.
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Quite a while ago, on a much different issue, trying to get intrastruc-
ture moving on transportation, New Jersey interests included at that time con-
suiting engineers, contractors, organized labor, and people who basically were
at wcir with each other on any highway project. We tried to get them together
and couldn't. That was the genesis 12 years ago for an organization that now
includes investment bankers, real estate developers, insurance companies,
organized labor, consulting engineers, dredgers, and anv aspect ol the commun-
itv you could imagine. They are part ot our New Jersey Alliance lor Action.

"hat's its purpose? Basically, we discuss the issues and we really get
into them! it is the broadest based coalition of its kind I know of nation-
wide. "The Alliance is made up of "doers," not "regulators" or "watchers."
Ciir goal is to cut red tape. Do whatever we have to do, but cut red tape.

The structure of the organization has nearly 500 members. We have a
whiz ot an executive director who will let you know immediately where you
stand. We have a Board of Directors that operates with an Executive Commit-
tee. We handle business bv phone and don't have meetings. We receive lots of
mailouts to keep us informed. The budget is about $300,000 per year, and we
have a very small staff. Most of the budget is used for outreach programs, to
rcch people not already involved who should be.

New Jersey ports are now shipping more tonnage than New York. Do you

know that the New Jersey Department of Transportation does not have one single
position dedicated to marine transportation. Why? We have acres of floor
space dedicated to highways and rail--not one desk space to marine. The State
of New Jersey is almost totally surrounded by navigable waterways.

I went to a meeting on New York Port promotion a few years ago, and they
asked me what I was doing there. I explained about our waterways, ports, and
jobs. So we formed the Save Our Port Coalition--both New York and New Jersey.
Ve have since then almost put ourselves out of business. it used to take 18
months or more for people to get permits moving. We've worked with the CE,
the State, and the Port Authority, developed a decision matrix to speed things
tip, and cut the permit time from 18+ months to 30 to 60 days.

The Water Resources Association of the Delaware River Basin--why are

they interested in dredging? They are building master plans based on chasing
saltwater intrusion and water quality up the Delaware River. So we got every-
body together, and we held a conference in Atlantic City. We had the Commis-
sioner of the New York City Department of Ports and Terminals interfacing with
Philadelphia and Newark.

Beneficial Use of Governmental Committees

Quite frankly, we can have problems dealing with government agencies. We
formed a group to work with government agencies. We made a deal--nice and

simple. The business community sat down with the environmental community and
discussed alternatives. They said, "We want you out of the ocean (disposal)
business!" We said, "You can't shut us down unless you give us some alterna-
tives!" They said, "We will try to help you find viable alternatives for

139
-S



- --- !i

-- dspsal it \OU will help us with environmental work." We said, "Sure!'" We
- >Lrucgied aleng Ior 5.5 years on that one deal. We had mussel studies, and

:ish studies, and shrimp studies, everything.

No.,, wouldn't you think New Jersey would have one person dealing with
. nmarine work. With a title like maritime coordinator.' It's not in the Depart-

ment of Transportation, but we do have one guy in the State agencies working
.- this. Gus Pistilli) started working on this, and they put together a

-" booklet called "New Jersey, the Maritime State." It's the first indication
thit New .erse- was even thinking about its maritime economic potential. -.

Winning Environmental Permits and Budget Approval

ion't let people steal your environment and your quality of life! This
means your chance at a job, a house, places for your kids to go to school and
ttay--it means a lot of different things, not just birds and bees. Don't get
Me wrui g, my company and I are very environmentally oriented. We wouldn't be
ill business if we weren't, but there are other important things in life, such

;)ohs and homes. We must appreciate both sides of the equation.

ihe secret to winning permits starts with getting to know the permit
people in permitting agencies. Go to them in time of need--not your need,
L Iheir need! When their budgets are up for review, support them. When there
is legislative action (money, staff, organization) in the works, take a posi-

tive position on it.

A case in point is the State of New Jersey's harbor drift removal proj-
ect. In a casual conversation, Gus and I found out that they were complaining
that the CE wasn't processing their permits fast enough due to manpower and

budget constraints. I asked, "Have you talked to them?" They said, "Yeah,
we've talked, and we have a meeting set up in 15 weeks." Well, I bridged some

gaps, and in 3 days we had them talking. The District Engineer started the
meeting by reviewing the permit process and challenged the State to run him
out of money for permits. See how different the story is? All that was
needed in this case was for the State to write a letter agreeing to take care
of upland areas so drift removal won't continue to occur, which the State had
not done!

0..  Size up the problem. For example, we have been trying to raise our
local cost-share for a project. Well, we couldn't get itemized figures from
the CE to tell us how much the local share of the project was going to cost,
but we finally did. Now we can ask the legislature for the money for the

project, but it cost us valuable time waiting on those figures.

0.
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Legislative Impacts

We've all heard about PL 99-662. It is a very interesting document, and
it weighs quite a few pounds. In the Northeast, we are Neanderthals when it

- comes to marshalling our legislators like they do in the South and the West.
New Jersey has two very good, hardworking Congressmen who sponsored that bill,

and once again New Jersey is probably the last state to realize how much we
benefit from it.

Our State legislature has come up with two bills to raise funds for
shoreline protection, and they are limiting the dredging and flood-control

work to $2 million per year. They might as well forget it. I did my own cal-

culations of two major flood-control projects needed, and one would cost
$47 million per year and the other $30 million to satisfy the need. That's

the money the guy who isn't here--the investment banker--would have to raise.
So, we are in the middle of this thing. We have to make a deal--the dredgers

and the flood-control people can't get the work done for $2 million a year.

The Alliance supports neither of these bills and will support one that has a
realistic projection of costs and expectation of addressing the problem.

* In New Jersey, we've come up with some new incentives. Two good ones
coming up are the creation of the Clean Ocean Authority, whatever that's going
to be, and the Office of Policy and Planning. These are the new New Jersey

- buzz words. They might be just two more layers of bureaucracy. Find out

- what's going on in your state!

Summary

In summary, there is more than one way to accomplish things. A friend
of mine formed Losers International. We meet once a year on Friday the 13th.
We always invite all the legislators. If they don't show, we threaten to
endorse them! Maybe that's what we should do with our dredging problems.

QUESTION (DR. BILL KLESCH): Could you tell me what role the CE will play in

the Maryland Regional Master Plan?

MR. HAMONS: Obviously the CE is going to play a major role in any regional

master plan. Philadelphia and Baltimore Districts are on the Advisory

Committees.

DR. KLESCH: The reason I asked the question is that later on this afternoon
we will be talking about long-term management strategies for dredging and
dredged material disposal, and it sounds like Maryland and the CE are tracking
along the same thought patterns.

MR. HA.M'X: That will be a very interesting paper. The Port has 15 years of
screw-up experience that led us to the development of our Master Plan!
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CO.ENT: Jack Buzzi is a very good candidate for our next governor. If it
wasn't for him, the Port would not have been revived. There would be no ocean
disposal, or it would be 200 miles offshore. He's an extremely dangerous man,
however, because he has actually convinced people that ocean dumping is safer
than upland disposal! In my opinion, he can be dangerous.

QUESTION: Do you agree with moving the Mud Dump Site out 20 miles?

. DR. BUZZI: No, absolutely not. As a matter of fact, public perception and

environmental politics are responsible for that. There is no reason based on
* .hard data to move the site.

COMLMENT: The problem is that dredged material and sewage sludge are perceived
as the same stuff.

DR. BUZZI: Yes, and now sewage sludge is going to be moved 106 miles off-
shore. That doesn't solve anything but costs a hell of a lot of money.
Dredged material in New York Harbor, which has designated disposal areas, con-
stitutes only 4 percent of the total harbor area. If that 4 percent is so
environmentally destructive and car't be put in the river bottom or ocean bot-
tom, I want to ask all you regulators, who's watching the other 96 percent?
How can you say it's such a terrible thing? I want those environmentally con-

cerned people to go harrass someone over the 96 percent. People are winning

political elections over this issue right now.

COMMENT: EPA made a decision to require capping the Mud Dump Site based on
the best information available.

QUESTION: In original dioxin testing, what level did you test at?

EPA COMMENTER: It was based on parts per billion and parts per trillion.

QUESTIONER: Based on one test at that level, EPA made a decision that
affected the entire structure and economics of the New York Harbor Deepening
Project. Isn't that pretty dangerous from a scientific standpoint?

EPA COMMENTER: No, we don't think so.
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THE WATER RESOURCES DEVELOPMENT ACT OF 1986 AND ITS IMPACT

ON THE BENEFICIAL USES OF DREDGED MATERIAL

Morgan R. Rees
Deputy Assistant for Policy, Planning, and Legislative Affairs

Office of the Secretary of the Army for Civil Works

Washington, DC

I am pleased to participate in this regional beneficial uses workshop,
and I appreciate the kind invitation of BG Chuck Williams, the NAD Division
Engineer, and his host District Engineer from Baltimore, Colonel Marty Walsh.

Our goal in the Assistant Secretary's office is to reach decisions in an
effective and efficient manner in all the things that we do, including the use
of excavated material and its placement at other locations. In our evalua-
tions, we look at balanced use and conservation of all our resources. This
includes environmental effects and budgetary constraints. All of these con-
siderations are basic to our arriving at decisions. We strongly support the
multimedia approach; consequently, we initially look at all options on an
equal basis. We have made a lot of progress in laying out what the real
impacts are of disposal of dredged material. Our public interest review pro-
cess of balancing resource use and conservation requires close coordination
with all concerned elements of the public. In this regard, I am quite pleased
that the conference includes a good mix of both resource conservation and
utilization interests, government agencies, academia, and the private sector.

We are very pleased with a number of things that are happening at the
interagency coordination level with regard to management of water resources.

* We have an agreement that was initiated by NMFS to create marine habitat
- improvements along with developing CE projects. That's in a pilot study phase
.P" now, and we are very grateful to our NMFS collegues for promoting the idea.

We are anxious and pleased to cooperate with them. While this agreement is
much broader in scope than just using dredged material beneficially, I am
aware of at least two spin-off projects within the Baltimore District involv-
ing the creation of additional acreage of submerged aquatic vegetation and
shellfish habitat using dredged material.

The Chesapeake Bay cleanup is another excellent example of exceptional
interagency coordination, both at the State and Federal level. Indeed, this
ambitious cleanup effort would be considerably less than effective without
such close and comprehensive cooperation.

In specific regard to dredged material initiatives, we are also directly
involved and are assuming a technical leadership role in a major interagency
cleanup program within Puget Sound in the State of Washington. This program
involves developing effective cleanup measures for hot spots of highly contam-
inated bottom sediments within the Sound as well as an attempt to develop a
consistent aquatic dredged material disposal management plan for Sound-wide
application. We also have an agreement in the works with EPA dealing with the

* designation of ocean dredged material disposal sites. The agreement also
addresses the monitoring and management of these sites.
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kin the international scene, we have been involved very heavily in the
'o:don Dump ing Convention activities, and things look very favorable lor rea-
_onable and balanced consideration of dredged material disposal activities.

The Tondon Dumping Convention recently adopted a recommendation of an interna-
tionallv scientific group on criteria to distinguish dredged material from

other material that really has or may have adverse impacts, and recognizes

that the vast majority of dredged material does not create a significant
adverse impact on the environment. e are very excited about moving ahead in

this direction, and that the London Dumping Convention findings are being con-

ve',ed to the public.

We have also been involved for some time now on the international level

with scientific information and technology interchange in the area of dredging

and dredged material disposal. A major export that the CE has to offer here

is the extensive R&D data base we have developed on the environmental aspects

ot dredged material disposal, including test and evaluation procedures and

protocols and regulatory frameworks. This information has served as a techni-

cal model for a number of programs for dredged material. This in turn has

been very beneficial to the CE and the United States in general in that this

2 .. international sharing of regulatory experiences has served to help verify and
further refine our own domestic procedures. In return, we in the United

* States have obtained valuable international information on engineering tech-

niques to increase the efficiency of our dredging equipment, with the atten-

* dant spin-off in environmental benefits and other areas such as specialized

dredging equipment and techniques for removing highly contaminated bottom

sediments. This is proving quite helpful to the CE and EPA in project evalua-

tions under Superfund where dredging is potentially required.

These initiatives underscore the importance which my office and the CE

are placing on innovation, effective interagency coordination, and the need to

bring the full weight of science and technology to bear in the management of

our Civil Works dredging program. The increasingly chronic problem we face

nationwide in the disposal of dredged material coupled with the need to get

our Federal deficit under control necessitates that we actively pursue innova-

tive and cost-effective solutions. The anticipated national dredging require-

ments which MG Hatch summarized in his keynote address (existing dredging

requirements; US Navy homeporting; Superfund and other waterway-related dredg-

ing cleanup projects; anticipated long-term dredging needs in lake and reser-

voir rehabilitation; and, of course, the port deepening projects now being

* initiated under PL 99-662) clearly indicate the need for new and cost-

effective solutions to the disposal of dredged material.

In specific regard to innovation and the WRDA, I was asked to present my

office's views on the anticipated impact that this Act might have on benefi-

cial uses of dredged material. I believe that, given the large volumes of new

• work material to be generated, the fact that no significant contamination

problems are anticipated, and given the obvious resource value of much of

this material, there is an excellent potential for its application in a

wide variety of beneficial ways. Indeed, several beneficial use applications . -

.'. are either now being applied or are being seriously considered in the planning
process for these projects. An excellent example is the recent construction

of a nearshore feeder berm in conjunction with the Mobile Harbor Deepening

Project for the purpose of creating a more gentle underwater slope which
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should reduce the shoreline erosion levels at Dauphin Island. Another example

is the plan to restore approximately 30,000 acres of delta wetlands with con-
struction material derived from the proposed New Orleans Deepening Project.

* Congress apparently shares this view, as several study authorities are
.' included in the Act relative to a wide range of beneficial use applications

* for dredged material. Examples include Sections 933 asnd 1154 on beach nour-
ishment, Section 847 authorizing the removal and sale of dredged material from

a flood-control project, and Section 1103 addressing productive uses of
dredged material on the upper Mississippi River. I must point out, however,

that the jury is still out on the ultimate practicability of these proposals
and,'or the manner in which they will be implemented.

Beyond this rather safe observation, I can only provide some insight
iico how Civil Works dredging activities in general will be managed in the
future as a result of this Act.

First, in evaluating all dredging projects authorized by the Act, we
will apply as we have in the past what we refer to as our Federal Standards

process and policy of selecting the least costly, environmentally acceptable
disposal option for dredged material.

Second, the general tone of the Act and its provisions (e.g., Section
907, which requires that in project feasibility planning, benefits of environ-

mental quality measures are at least equal to the costs) can be construed as
offering general Congressional encouragement for the application of beneficial
use concepts whenever practicable.

An early finding, if you will, from our joint habitat initiative with
NMFS has been that the beneficial uses alternative is too often just simply

not given thorough consideration in the planning process for our dredging
projects. We are finding, however, that through the specific focus of this

NNFS initiative on coastal habitat considerations, our respective field

offices have identified some rather innovative and practical beneficial. uses
applications which have resulted in significant project cost reduction as well
as increased efficiency in project management. We plan to implement this
"lesson learned" into practice in our final revisions to the environmental

compliance regulation for Federal dredging projects by encouraging full and
equal consideration of the beneficial uses alternative in project planning.

Finally, the cost-sharing provisions and philosophy of this Act will
have some significant and far-reaching impacts on the way the CE has tradi-

tionally managed its water resource programs. This provision is applicable to
all Federally funded water resources development projects, not just to those
related to navigation. Examples include Section 103, which requires cost-

sharing for beach erosion control projects, except 100 percent of non-Federal
*unding required for privately owned shores with no public use. Section 602,
which an(dresses lake restoration projects with 25-percent cost-sharing, and

<ection 701, which authorizes demonstration projects on fish and wildlife hab- -?

itat development at 25-percent cost-sharing, are other examples.

*With specific regard to navigation projects, the clear philosophy of

this Act is that State and local governments are the project proponents, not

S.
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t e -or the I ederal government Because of the requirement tor cost-sharing
[, within the framework of applicable Federal laws and regulations, we antic--

i,,iate and certainlv ful l- encourage a more active State and/or local role in
vr,-'ect planning and decisionmaking on new project costs and specifications.• This sl,ould include tvpes of use and the extent to which beneficial uses of "

dredged material are incorporated.

This expanded level of project sponsor involvement will. quite possibly

also carry over into the regulatory arena. A question that is frequently
asked of us is what good is a nice new Federal navigation project if the
intended project purposes and benefits cannot be fully realized due to regula-
tory red tape? As this new law now requires that the project sponsor commit
to a sizable investment up front, the sponsor will no doubt also have a great
interest in ensuring that the intended project purposes and benefits are real-
ized in a timely and environmentally responsible manner. It is quite likely
that this cost-sharing provision will lead to a much greater attention up

front on how best to accomm-odate all identifiable project disposal needs and
that this in turn will lead to regional innovations in regulatory management.

'e look forward to a partnership arrangement with the local and State

5ov ernments in how to handle this material, how to share the burden, and how
to reach a decision on what the best options are for use of the material. We
are very sensitive to the local sponsor's input, particularly since they are
paying part of the cost and they are going to help make the rules. We under-
stand that, and we are anxious to work with the local sponsors to develop an
equitable arrangement, in terms of the study timing, the study focus, and the
design standards. We realize that some adjustments in our process are neces-
sar-. to reflect the goals and standards of those who are "phasing" project
c-nstruction. For example, in two cases of Baltimore and Norfolk improvement
dredging, we are supporting the position of the States that project channel
dimensions be provided consistent with a 12- to 15-year forecast of trade

proiections rather than the dimensions included in the design memo which proj-
ects benefits over n 50-year span.

This con :erence on beneficial uses can certainly go a long way to

a.'hieve all of thp policy goals that we have established in the Assistant Sec-
retarv's office: efficient, effective decisions and wise use of Federal
resources both environmentally and fiscally. As a reflection of the level of
interest, up until about 2 years ago, the Office of the Assistant Secretary at

* the administration policy level really didn't even know that the beneficial
uses issue existed. There was nobody on the staff that we assigned to monitor
the issue. '1r. Robert Pawson (the Assistant Secretarv) saw this as a criti-
cal issue, not only for the future of the CE, but for the future of sound
environmental management. He assigned me to work with Bill Murden and other

,ev officials In the ("' and to make sure that the beneficial uses of dredged
material tIsse gets the level of attention that it so rightly deserves. We
are here t,, help.
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INNOVATIVE USES OF DREDGED MATERIAL:
OPENING REMARKS

John F. Tavolaro, Moderator
US Army Corps of Engineers

New York, New York

In this session, we will be talking about innovative uses of dredged
material, and there've been quite a few of these in the Northeast. This is
probably the first session where we are actually getting into contaminated
dredged material. There are several beneficial use alternatives that will be
discussed by our speakers, and they are applicable to both clean and contami-
nated material. These should be particularly important to us in the North-
east. We can put all types of dredged material to use, especially
contaminated dredged material, but it requires innovative thinking and crea-
tive ideas.

Our first speaker is John Waffenschmidt with the New York City Depart-
en t of Sanitation. John is responsible for their environmental compliance

* program related to dredging, permitting, and environmental analysis. He is
going to tell us about a pilot project they are conducting in which they are
dewatering dredged material and then using it for sanitary landfill.

Carol Coch is our second speaker. Carol works with me in New York Dis-
trict in the Water Quality Compliance Branch. Her background is in geology,
and she is going to discuss a number of innovative uses going on in the New
York District at the present time.

Our third speaker is Dr. Robert Cerrato, who is an assistant professor
*" in the Marine Sciences Research Center at the State University of New York at

Stony Brook. Dr. Cerrato is going to talk about another beneficial use that
is near and dear to our hearts in New York District--subaqueous borrow pits.

Dr. Cerrato has been working with benthic population changes and in the last
.. .several years has concentrated on the New York Bight area.

From down south in Mobile CE District, we have Pat Langan, who has been

an engineer with Operations Division there for the past 15 years, although he
* has worked on special assignments with the Water Resources Support Center,

Dredging Division (WRSC-D). Pat is going to talk about a project presently
going on in Mobile Bay, underwater berms, otherwise known as Murden's Mounds!

' lihe only place underwater berms have been tried in the Northeast is in Norfolk
District, but it certainly is a beneficial use that we will be watching for
possible application farther north.

uur final speaker is Edward Marquand, a consulting engineer and senior
.-ociate with Trident Engineering Company, who has a very interesting and

different approach to using dredged material. He makes firm foundations out
(I it. Ed has been involved with stabilization of problem dredged material

-. for a number of years.
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INNOVATIVE USES OF DREDGED MATERIAL:
UPLAND DEWATERING OF DREDGED MATERIAL FOR THE CREATION

OF LANDFILL COVER MATERIAL

John G. Waffenschmidt
New York City Department of Sanitation

New York, New York

Introduction

The New York City waste disposal infrastructure utilizes a marine trans-
fer system, maintained by the Department of Sanitation (DOS), as one of its

.5. critical components. The system begins with the nine marine transfer stations

(MTS) located throughout the city, where waste is transferred from collection
trucks to barges for shipment to the Fresh Kills Landfill. The MTS are cru-
cial in that they reduce the need for garbage trucks to traverse the several
boroughs of the city. Instead, the collection trucks drop their loads at the
strategically located MTS and then return to their collection routes. This
system reduces traffic impacts and truck travel time, resulting in reduced air

* and noise pollution as well as decreased operational costs for the city. With
the reliance on essentially only one landfill in the southwest corner of the
city, the impcrtance of these MTS sites cannot be overemphasized.

[ A critical requirement in maintaining the MTS is routine dredging to
_ maintain suitable navigable depths. The cost of performing this required

dredging has increased considerably over the last few years due to environmen-
* .tal requirements imposed on the DOS by regulatory agencies; the DOS is pres-

ently paying from $10 to $40 a cubic yard to dredge and dispose of its dredged
material at the ocean disposal site. These increased costs, in conjunction
with increased regulatory difficulties, prompted the DOS to search for other

mechanisms to deal with their dredging program. The decision to embark on an
upland dredged material dewatering program was made to enable the DOS to use
dewatered dredged material as landfill cover. This approach, if successful,
would provide several benefits: (a) a solution to the DOS dredging problems,
(b) a new source of landfill cover, (c) reduced truck traffic on Staten Island
roads, and (d) a reduction in the volume of dredged material being disposed in

the ocean. A reduction in landfill cover purchase requirements would be wel-
• come since these costs have been escalating over the last few years. Pres-

ently, the DOS pays $8.25 per cubic yard for cover material. At a usage rate
of 1.2 MCY per year, this is a substantial cost. The combined benefits of a
full-scale dewatering program will result in considerable cost-savings as well
as a reduction in the environmental impacts of the DOS operations.

O Cost-savings are projected to result from reduced costs for dredging
operations and a reduction in the cost of providing cover material for the

landfill. For example, a preliminary cost comparison for a typical MTS,
requiring 0.01 MCY, offers the potential for saving $115,000 from the dredging

"#..
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operation and $40,000 on cover material costs, assuming a 50-percent volume
reduction after dewatering. The true cost-savings would actually be lower,
since some portion of the costs would have to offset the capital and operating
costs of the dewatering facility. These costs would be dependent upon the
dewatering strategy chosen.

Pilot Project Design

The design of the pilot project entailed the shore-term use of a car-

float to facilitate the transfer of dredged material from barges to the drying
and disposal areas. Dredged material was deposited in four drying basins and

two disposal areas. Surface water overflow and leachate from the basins enter
a drainage ditch and are directed into a settling basin prior to discharge

back into little Fresh Kills. Figure 1 depicts the facility components.

Dredging was accomplished by use of a clamshell dredge which loaded the
material directly onto barges. The barges were maneuvered to the carfloat
area where a clamshell transferred the dredged material from the barge to DJB

cv off-road vehicles for transport to the appropriate disposal area or dry-
* ing basin. Construction of the carfloat necessitated the dredging of about

1,000 cubic yards from the shoreline. This material was deposited in Disposal
Area No. 1.

The four drying basins and the settling basin were lined with 36-mil
-Hy.palon liner to allow for the quantification and analysis of any leachate

that was generated. Each of the four drying basins was to employ a different
dewatering technique to effectively evaluate the most environmentally and
operationally sound method. The four test methods are as follows:

a. Dewatering by Evaporation. This system is akin to normal upland

disposal and requires the longest time to yield suitable material. Three feet
of dredged material was placed in the basin to be dried by evaporation. An

expected shrinkage of 50 percent in volume would result in approximately 1.5
feet of dewatered material. This method is estimated to require about 1.5
drying seasons to yield suitable material.

b. Dewatering by Crust Management. This method required that I foot of
dredged material be periodically bulldozed to expedite drying.

c. One-to-One Ratio Dewatering. This method required mixing one part
dredged material with one part dry cover material and periodic bulldozing to
expedite drying.

d. Three-to-One Ratio Dewatering. This method required mixing one part
dredged material with three parts dry cover material and periodically bulldoz-
ing to eypedite drying. The actual placement was at a 2.3:1 ratio.
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Preliminary Operating Results

The pilot project design was based on a review of the available litera-
ture and the input of consultants, regulatory personnel, and DOS staff. The
purpose of the pilot project was to experiment with different techniques and
approaches to the problem and to modify the experiment based on data accumu-
lated throughout the course of the project. That evaluation and experimenta-
tion are ongoing. Preliminary conclusions are as follows:

Unloading Techniques

Based on comments from regulatory agencies, a carfloat was used for
unloading instead of constructing a full-scale unloading facility. The use of
the carfloat resulted in an increased swing of the crane and precluded operat-
ing the off-road vehicles on a flow-through basis. Any full-scale facility,
in order to be economically and effectively operated, will require that the
barge be brought next to, and parallel to, the shoreline, and must provide for
trucks to be brought through the facility on a flow-through basis.

Facility Size

The drying basins were each approximately 175 by 217 feet on berm cen-
ters. This size made operating any equipment extremely difficult in that the
basins were too small to operate without extensive maneuvering of equipment.
Even Disposal Area No. 1, at over 4 acres, appears to be too small to optimize

equipment utilization. After additional evaluation of the equipment, an opti-
mal facility size and configuration will be developed.

Equipment

Originally, the plan called for the use of small bulldozers for mixing
and crust management. However, the bulldozers had difficulty operating in the
dredged material and were not effective in crust management. In order to
improve the operational effectiveness of deployed equipment, the use of sludge
drying equipment was tried. Recent experiments included testing a rubber-
tired Brown Bear with a 12-foot auger. The auger aerated the material while
directing it to one side, thereby creating windrows. The windrows allowed
more effective drainage of surface water and increased the evaporative effects

* of the wind. Preliminary results show that maximum average lift thickness for
proper Bear operation appears to be about I foot.

Litter Removal

During unloading of the dredged material, an 8- by 8-inch grizzly was
* placed on top of the trucks for litter removal. The grizzly proved ineffec-

tive in that it was time-consuming to deploy and unduly hindered the placement
of the material on the trucks. Prior to placement of the dewatered material
on the landfill, the litter will be removed with a vibratory screen. The
vibratory screen should allow the removal of enough material to use as cover

material.
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Drying Season

Spring 1987 has been characterized by low temperatures, high humidity,
and above average rainfall. This has prompted a reevaluation of the maximum
dri ng season during which equipment should be deployed. Consideration is
being given to narrowing the period of material manipulation to very late

- spring/summer months.

Environmental and Regulatory Factors

The small size of the pilot project will preclude any significant envi-
ronmental impacts or benefits. If the pilot project experiment proves suc-

cessful, a number of benefits are expected with subsequent scaleup to a
full-scale dewatering facility. Specifically, the volume of dredged material
entering the dewatering facility would result in a like volume of savings at

the ocean disposal site. By using dewatered dredged material for landfill
cover, the overall cover material trucking distances will be reduced, result-
ing in decreased air and noise pollution, reduced fuel consumption and con-
gestion, a reduction in wear and tear to city streets, and reduced DOS costs.

* if the DOS scales up to 0.2 to 0.3 MCY per year, which would produce 0.1 to
0.2 MCY of cover material, up to 5,000 trucks per year would be removed from
Staten Island roads.

, . An important component is the monitoring of chemical constituents in the
S." surface water runoff and leachate. As mentioned previously, the drying basins

were fully lined to enable a complete evaluation of leachate quantities and
constituents. An underdrainage system for the collection and characterization
of the leachate, composed of perforated pipe wrapped in filter fabric, was
placed in cushion sand. To allow flow quantification and evaluation of the
letchate's chemical constituents, gate valves were placed in a sump prior to
discharge into a drainage ditch.

The outfall from Disposal Area No. I was tested for Classical State
.ollution Discharge Elimination System (SPDES) requirements utilizing one
6-hour composite sample. The test results in reference to permit requirements
are provided below:

* Test Permit Requirement Result 12/30/86 Result 2/26/87 Result 4/28/87

BOD5 50 mg/i 26 mg/k 40 mg/i --

pH 6.0-9.0 6.8 6.95 7.5
'1SS 50 mg/9 75 mg/I 220 mg/k 32 mg/9
() )b monitoring only 98 mg/i 110 mg/i 40 mg/X

Fite only violation at this location during the first two test dates was

o br total suspended solids (TSS). This was due not to the dredged material
% ibut to the Staten Island clay that was used to construct the dewatering site.

To rectify this, a drainage course consisting of a 6-inch bed of 0.75-inch
stone and three barriers of 0.75-inch stone, sand, and pea gravel with filter

6. fabric placed between each barrier was established. The test results for
April .'8 demonstrated the effectiveness of the drainage course.
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On 23 December 1986, the leachate from the natural drying basin was sam-
pled for a number of chemical constituents. A comparison of the test results
with the applicable standards and with the results of the sediment and site
water testing previously undertaken is provided in Table 1. Note that the
test results substantiate the hypothesis that leachate quality is directly
related to sediment and site water conditions. This suggests that potential
leachate constituents can be predicted based on the appropriate sediment and
site water tests and that applicability for upland disposal can be determined
based on these types of tests.

To develop a full-scale facility, a number of environmental permits and
approvals are required, and several regulatory issues require resolution. The

. CE is a proponent of upland disposal and dewatering in that their regulations
(40 C.F.R., Part 227, Subpart C; Need for Ocean Dumping) specifically mandate
them to allow dredged material to go to the ocean only as a last resort for
dredged material disposal. As a result, their permitting role is relatively
minor for upland dewatering. The CE position has resulted in the New York
Department of Environmental Conservation (DEC) becoming the major permitting
agency. Since this is a new responsibility for DEC, DOS and DEC are coordi-
nating to develop an appropriate regulatory relationship. It is expected that
the DEC will develop sediment and site water testing requirements so that
dredged material can be evaluated in place as to its acceptability for
dewatering and use as landfill cover material. Based on the test presently
required for ocean disposal, any material presently suitable for ocean dumping
should also be suitable for upland dewatering.

The DEC has stated that only minimal amounts of litter will be allowed
in the cover material and is regulated under New York regulations, GNYCRR
Part 360.1(d)(14). That section defines suitable cover as "soil and/or other

suitable material acceptable to the department." The DOS recognizes that it
is not possible to remove all litter from dredged material and believes that a
reasonable amount of litter should be acceptable. If the amount of litter is
low enough to enable the material to provide the functional aspects of cover,
then it should be acceptable to the DEC.

During the pilot project, DEC subjected discharges from the facility to
the SPDES permitting requirements, pending additional review and consideration
by the DEC. SPDES permitting authority is embodied in Parts 750-758 of 6
NYCRR. DOS dewatering outfalls were built for storm water discharge and not
for the discharge of process waters. The application of SPDES to the pilot

project is one of the first cases of regulating storm water runoff in New
York. To properly do this, it is necessary to abandon the concept that such
discharges are subject to the same requirements as for wastewater discharges.
A necessary regulatory consideration must be that the flows are intermittent
and that the effluent characteristics will be determined in part by rainfall
intensity. Any permitting strategy for storm water outfalls, in general, must
be based on a realistic assessment of the environmental impacts associated
with such discharges and on regulatory efficiency in the administration of
such a program.

The DEC's requirement that the dewatering facility basins be lined dur-
ing the pilot project presumes that they are considering applying ground-
water standards to upland dewatering. Part 703 of 6 NYCRR provides the

.4.
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" regulatory basis for jurisdiction over ground water. At present, all 'round
" waters in New York are considered either acceptable for a potable water supply

(GA) or waters which have potable minerals (GSA). Another category, saline
waters suitable for the disposal of wastes (GSB) has not yet been designated
in New York. GSB water standards could be applied at a later date.
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INNOVATIVE USES OF DREDGED MATERIAL:
CAPPING AS A MANAGEMENT TECHNIQUE FOR OCEAN DISPOSAL OF DREDGED MATERIAL

Carol A. Coch and Eric A. Stern
US Army Corps of Engineers

New York, New York

More than 90 percent of the 6 MCY of material dredged annually from the
New York/New Jersey (NY/NJ) Harbor is slated for ocean disposal. The Mud Dump
Site is I by 2 nautical miles in size and is located approximately 12 miles
southeast of Rockaway, New York, and 6 miles east of Sandy Hook, New Jersey
(Figure 1). Disposal has occurred in this vicinity since 1914. In 1984 the
present site was designated by its EPA for a maximum capacity of 100 MCY,
which should last approximately 10 years. The four quadrants of the Mud Dump
Site have various purposes: (a) the northeast is used for current disposal,
(b) the northwest is restricted due to shoaling, (c) the southeast has been
used for experimental sand capping (ESC), and (d) the southwest will be used
when the other quadrants are filled.

* Approximately 5 percent of the Harbor dredged material is unsuitable for
unrestricted ocean disposal and requires capping as a mitigative measure.
Clean dredged material is used as a cap for the unsuitable material to ensure
that contaminants are isolated from the marine environment. Capping is con-
sidered a beneficial use of dredged material because it allows environmen-

- tally sound disposal of moderately contaminated dredged material for which
there is no present disposal alternative. Capping has been extensively stud-
ied by New York CE District (NYD) as part of the Disposal Management Plan for
the Port of New York and New Jersey, which includes research on continued

.' ocean disposal, management of the Mud Dump Site, and new work disposal and
capping at the experimental Mud Dump Site (EMD). Feasibility studies have
been conducted on the following alternatives: subaqueous borrow pits, con-
tainment islands and areas, wetland stabilization areas, regional upland dis-
posal sites, and use of dredged material as sanitary landfill cover. Two of
these alternatives, ocean disposal and subaqueous borrow pits, potentially
involve capping.

This paper will discuss present ocean disposal management practices
* using capping, previous capping studies, results of recent surveys at the Mud

Dump Site and the EMD, management of the Mud Dump Site as envisioned in a
draft Memorandum of Understanding (MOU) between the CE and EPA, a management
plan for large volume disposal of material to be capped from the Kill van
Kull/Newark Bay Deepening Project, and the possible effects of P. L. 99-662 on
the future of capping/management in the District.

O4,

Previous Studies

V.4,

-%.-. Capping of contaminated dredged material containing heavy metals such as
mercury, cadmium, and lead, and organic compounds such as petroleum
hydrocarbons and PCBs with relatively uncontaminated sands and silt has been
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been extensively studied by the Japanese and by the US Army Corps of Engineers

in the New England Division (NED), the NYD, and WES.

Japanese researchers have reported several capping studies in proceed-
ings of the US/Japan Experts Meetings. Capping in Hiroshima Harbor effec-
tivelv reduced nutrient release from underlying sediments (Takata 1981).
Capping using a thin laver of clean sand to control phosphate release allowed
more efficient covering (Kuroda and Fujita 1981).

Aspects of the NEI) Disposal Area Monitoring System (DAMOS) emphasized

capping operations (Andreliunas 1982). Capping studies have been conducted
.. under the DAMOS at Central Long Island Sound (CLIS), Stamford-New Haven, and
. Norwalk disposal sites. The effectiveness of sand versus silt as capping
"" material was shown at the Stamford-New Haven sites (Morton 1980a and 1980b,

Semonian 1981). The silt cap underwent severe erosion during Hurricane David
in 1980 (Morton and Karp 1980).

The results of the 1980-1981 DAMOS studies were: (a) cap material could
effectively be emplaced at a taut-moored buoy, (b) sand was less likely to
erode arder hurricane conditions than silt, (c) both textures of material were
stable under normal conditions, (d) irregular surfaces on silt caps eroded
more easily than smooth surfaces, and (e) benthic organisms populated the site
within 1 year of emplacement of the cap. Studies at the Norwalk site showed
that capping was most effective when cohesion of the material was maintained
during disposal. the cap surface area was minimized, and the cap surface was
smooth (Morton 1981). NED has continued to monitor capping at their disposal
sites through the DAMOS and has produced 55 reports to date. The latest
report includes a post-Hurricane Gloria bathymetric survey of the site which
showed widespread small-scale (0 to 8 inches) disturbances but overall stabil-
ity of the three major disposal mounds.

NYD initiated the New York Bight Capping Project in 1980 to determine
whether capping was a viable management technique. Numerous physical, chemi-
cal, and biological tests were conducted in association with experimental
capping at EMD. This pilot project was done to determine the effectiveness of
isolating contaminated material with a cap of clean material. Results were
presented by Suszkowski and Mansky (1981), Suszkowski (1981), Mansky (1982),
and Coch et al. (1983). Approximately 0.52 MCY of fine-grained, contaminated
material from New York Harbor was precisely dumped at a taut-moored buoy at
the EMD in June 1980. The contaminated material was capped with approxi-

mately 0.19 MCY of less contaminated material in August 1980. The entire EMD
was capped with 1.1 MCY of clean, fine-to-coarse sand from Ambrose Channel,
varying from 20 to 62 inches deep.

O'Connor and O'Connor (1983) summarized the capping studies conducted at
the EMD:

a. A sediment cap stability study was conducted to characterize the
surficial sediments of the cap over a 1-year period, together with measure-
ments of threshold velocities for sediment erosion and physical parameters
which affect cap stability (Freeland et al. 1983). The sand cap was found to
be stable under normal weather conditions.
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b. A bioaccumulation study showed that mussels at the EMD did not bio-
accumulate higher levels of contaminants of concern than those mussels at a
control site (Koepp et al. 1982).

c. A chemical signature study was conducted which showed that contami-
nant levels in the sand cap, as compared with the capped material, were
greatly reduced. Therefore, contact of the contaminants with the water column
was also greatly reduced (New York University Medical Center 1982).

d. A study using predictive models, bathymetric surveys, and sediment
cores indicated that the presence of the cap at the EMD reduced contaminant
food chain levels in the water column and in the marine environment (Dayal et
al. 1981).r,

e. A sediment budget study estimated the amount of contaminated dredged
material which could be dispersed into the environment during dredging and
dredged material disposal operations (Tavolaro 1984). The study found that
less than 4 percent by weight of dredged material was dispersed during the
disposal operation.

Further monitoring of the cap in 1983 indicated that it had remained
O relatively stable, but that minor erosional losses had occurred due to average

weather and sea conditions (O'Connor and Moses 1984). This study found the
cap to be resistant to forces exerted by major storms and found that little or
no migration of heavy metals had occurred through the cap throughout a
2.5-year time period.

Capping has also been successfully used in other CE Districts, for exam-
ple, on the Duwamish Waterway in Seattle District and in the NED (Sumeri
1984). WES summarized available information on survey equipment and construc-
tion techniques for capping (Sanderson and McKnight 1986). WES has also dis-

tributed two technical notes which include existing capping data and
techniques (Truitt 198 7a, 1987b) and two technical reports detailing capping
studies (Montgomery 1984, Shields and Montgomery 1984).

In summary, these capping studies have shown that capping can be per-
formed effectively in the New York Bight. Placement of a cap over accurately
placed (pinpoint dumped) contaminated dredged material has been shown to
rapidly render the contaminants harmless to the marine environment. Less than

• 4 percent of the capped material was lost during disposal. The cap was found
to stay in place under normal conditions at the EMD, and it acted as a barrier
to prevent bioaccumulation. NYD has used the aforementioned studies to
develop and carry out management strategies for the Mud Dump and EMD sites.

O- Present NYD Capping Management Practices

" The overview of previous modeling and monitoring studies showea that
' -capping is an effective management tool for isolating contaminated material

and that only 3.7 percent of the material is transported from the site. As a
result, capping has been accepted as a- alternative by an Interagency
Steering Committee consisting of EPA, Ch, NMFS, and FWS. Only FWS has
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expressed reservations concerning capping and is still evaluating its long-
term use. It has concurred, however, on a case-by-case basis. Port manage-
ment now includes capping as an integral part of its dredging program.

4?.

The NYD's management strategy has been to identify projects requiring
.- capping, and those which could be used as cap material, through bioassay and

bioaccumulation testing. Capping was integrated into the management strategy
for the Mud Dump Site when it was designated by EPA in 1984. The site was set
up in quadrants, and the disposal operations were carried out as planned.
Sequential capping and de facto capping of dredged material using point dump-
ing at the taut-moored buoy in the northeast quadrant was carried out (Figure
2). Sequential capping consists of disposal of contaminated material from a
private source or Federal project by point dumping, followed by point capping
with clean material within a 2-week period (Figure 3). De facto capping con-

sists of point dumping of contaminated material followed by capping during the
next project or projects with clean dredged material (usually within I month).
The type of capping selected usually depends upon the degree of contamination,
availability of capping material, and the dredging schedule. Benthic organ-
isms do not have time to colonize highly contaminated material within a 2-week
time period when sequential capping is used. Capping is closely coordinated
by NYD through permits issued for private dredging.

The selection of the cap material and the ratio of capped material to
*. cap volume are determined on a case-by-case basis. The cap itself can consist

of a broad range of grain sizes. A ratio of 1:2 dredged material to capping
material is commonly used, although 1:1 and 1:4 have also been used. Dredged
material from the NY/NJ Harbor is always disposed at the northeast buoy to
limit the potential area which could be affected by contaminants released from
the material. Alternating dredged material with capping material results in
de facto capping for the entire northeast quadrant of the Mud Dump Site.

Projects capped to date have been mostly by private applicants. These
projects were located in industrial port areas and include: (a) the NY/NJ
Port Authority (Port) marine terminal in Newark Bay, (b) the Pierhead Chan-
nel, (c) Port Elizabeth, (d) the Port passenger ship terminal in the Hudson
River, (e) several facilities in the Kill Van Kull area, (f) two facilities in
the East River, (g) two facilities in the Passaic River, and (h) two facili-
ties in the Hudson River at Stony Point and Westchester County (Figure 4).

• The volume of capping material, material capped, and total dredged mate-
- rial disposal is shown for calendar years 1980-1986 in Figure 5. No sequen-
. tial capping occurred in 1986, although some projects were de facto capped.

The total volume being capped was approximately 1.7 MCY, and the total volume
of capping material was 3.8 MCY. Capped material makes up approximately 5.6
percent of the total annual dredging from all sources of 30 MCY.

0
Comparison of the capped material, cap, and total dredged material is

shown graphically in Figure 6. Total Federal dredging from 1980-1983
was considerably less than the previous 10-year average of 8 to 10 MCY annu-
ally. This decrease was primarily due to a reaction to the passage of several

%'
laws addressing the environmental impacts of disposal. In 1986, the decrease

* in disposal was a result of scheduling, rather than any trend toward an over-
all decrease in disposal needs. In fact, several large projects will require
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45 MCY of ocean disposal during the next decade. Estimates of future main-

tenance dredging average 6 to 7 MCY annually.

Sequential capping always exceeded capped material each year. In addi-
tion, the remaining maintenance material acted as a de facto cap at the Mud
Dump Site. In some cases, individual projects contained both suitable mate-

rial for capping and the contaminated material. An example of this is the
GATX Terminals project dredged in 1985, where a 1:1 ratio was used.

By December 1986, over 3 MCY had been deposited at the Mud Dump Site
since the last capping took place (July 1985). This has formed a mound 16.1
feet high, with a 2,400-foot radius. This mound has formed an effective de
factor cap for that quadrant.

Memorandum of Understanding Between EPA Region II and NYD

EPA's Region II and NYD have developed an MOU on management and monitor-
ing of ocean disposal and designation of ocean disposal sites. The authority
for the MOU originated from the Marine Protection, Research and Sanctuaries

* Act of 1972 (MPRSA) as amended (33 CFR Part 324), and the national MOU between
EPA and the CE. Both MOUs are in draft form, and are expected to be finalized
in the near future. The national MOU authorized CE Districts and EPA Regions
to enter into localized MOU's. Under Section 102 of MPRSA, EPA has veto power
over CE ocean disposal permits, and EPA has the responsibility to designate
new ocean disposal sites as needed (40 CFR Part 228). Under Section 103 of
MPRSA, the CE is responsible for testing dredged material, and under 33 CFR
Part 324, the CE is responsible for regulating the transport of dredged mate-

- rial for ocean disposal. The purpose of the regional MOU is to promote coop-
eration and to share responsibilities between the two agencies for management

- and monitoring of the Mud Dump Site, permit processing and review, sediment
testing and evaluation, and designation of new ocean disposal sites.

NYD and EPA update and reevaluate their bioassay and bioaccumulation

testing procedures as needed. NYD evaluates the results of the tests as part
of their permit process. In conjunction with EPA and other agencies, the NYD
makes recommendations regarding appropriate measures for disposal such as
unrestricted ocean disposal or restricted disposal with capping as mitigation.

These recommendations are based on comparisons of test results with average

permitted values (a matrix) for contaminants of concern. NYD and EPA coordi-
nate quality control and assurance with EPA's Edison, New Jersey, Laboratory,
which includes conducting laboratory inspections, providing performance

evaluation samples, and conducting laboratory performance reviews. Long-term
monitoring of ocean disposal will be performed at the Mud Dump Site, and

* results will be used to update the contaminant values matrix. This would
allow unrestricted disposal, provided that test values do not exceed ambient
levels and no further water quality degradation occurs. If ambient levels are
naturally changed, the matrix values would be adjusted accordingly.
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Study alternatives in the Port management plan will continue to be
explored and implemented by N1,YP when feasible. Site designation responsibil i -
t te4 are a so considered In the M.0i, with EPA the lead agency and NYI' a coop-
erat I'erlc; Site selection is based on consideration ot numerous
pert inert t<act!2 rand, once se ler'ted, will be formal ly designated bv the EPA.

., n,¢e- !Sav~re,roedi to ma: ximize their available resources and to keep

tirrent ap piu rtidies at the MIud Dump Site

-an itori c at 1,e :'ud Dip:p Site was fun-..ed by NYI , with pa rticuar
.ttention to cap st iiity, at the E . Science Applicatio.s nternational,

Newporz, Rhode Te d. c-,nducted the sttudv, wbere hathvmetrlc, sediment, and
S-enthic an_- lvses were perf .rmed to determine whether point dumping has been
e, t-ective and whether the cap has remained intact after severe storm condi-
tions s::: as that inflicted bv Hurricane (:1oria. kES has been involved in
tres;e studies, and under its Long-'term Effects 0, Dredging Operations Program

.(I . Details of monitoring techniques are available from the WVES and from

Microscale sampling at the site included a precision bathvmetric survey
of the EMI) (Figure 7) and used the same sampling stations as a 'Q81 NYD survey

" of the same area. A 2,050 by 3,700-yard area, using a 50-vard lane, was
-covered, and a REMOTS grid at a 400-yard spacing was used to define the bound-

aries of the EMD. Due to unfavorable weather conditions during sampling,
research efforts were concentrated on the EMD. Less coverage was obtained in

the northeast quadrant where dumping is continuing at the present time.

A microscale survey was conducted in the EMD in a 1,200 by 2,000-yard
area, using a lane spacing of 25 vards (Figure 8). This was the same spacing
i used by NYD in 19,9n and 1981 surveys. Subbottom profiling with a 50-yard
spacing was conducted at the same location to determine cap thickness and
possible 'reaching areas. The lateral extent of the cap and the dredged mate-
riaI was meisured by RF'ICOTS images, complete analyses of which will produce

• enthic )rocess maps of the cap and outline areas of erosion and deposition.
-jj KEYW-VOTS -maes will also be used to determine recolonization levels of ben-
tlns :it the site. A draft report which will include the REMOTS data will be
c comp eted in i 9

"ihe Hgl survey was ot the location in the northwest quadrant which had
been shoaling due to historic dumping (Figure 9), and this area is currently
use-restricted. This survev indicated significant dumping near the buoy in
the northeast quadrant and the sand cap in the EMD. By contrast, the 1986
, survey indicated considerable accumulation of dredged material centered
a round the locat !on o: the northeast buov (Figure 10). The depth of the mound
in lDE was approximately 4', feet. However, the two surveys showed marked
agreement In configuration and depth, especially at the EMP. The cap has
remained relatively constant over a 7-year time period.
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Figure 7. Macroscale RENOTS survey ,
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Figure 10. Mud Dump Site in November 1986

i. A three-dimensional (3-D) relief grid indicates that point dumping and

capping have accurately and precisely placed maintenance and new work material %

at the buoy in the northeast quadrant (Figure 11). Sequential and de factor
capping have combined to create the mound shown in the figure. Three MCY of

-' capping material has formed a mound 16 feet high and 4,400 feet in diameter

since Januarv 1986. Fine-grained sediment found at the surface of the cap is
due to recent sedimentation rather than resuspension of underlying sediments

4 ji (Joseph Germano, personal communication, 1987).

The REMOTS images will be used to construct base maps of the entire ""

site, which will include grain size, the depth of potential redox discontin-
S uitv, and organism/sediment indices. The aforementioned draft report will

compare 1980, 1981, and 1986 data from surveys using contoured maps and will
provide volumetric differences in the surveys and determine if sediment trans- .

port has occurred. The 1986 survey will be used to establish baseline condi- -4
tions for further monitoring at the Mud Dump Site. Its results will be used
to develop a comprehensive and cost-effective monitoring program for the site

*D and any future ocean disposal sites.

Kill Van Kull/Newark Bay Deepening Project Ocean Disposal Management Plan

The management plan for the Kill Van Kull/Newark Bay Deepening Project
(KVK/NB) is an example of how bathymetric and cap stability information is
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Figure I1. 3-D model of the November 1986 survey

being used by NYD, in cooperation with EPA, to manage dredged material dis-

- posal and capping. Based on the 1986 survey discussed previously, NYD and EPA
* -have located and designated two new taut-moored buoys for disposal of dredged

material. These will be used for both maintenance material and for new work
material from the deepening project, and both are sited adjacent to the exist-
ing mound in 62 to 74 feet of water. Siting avoided the restricted quadrant
and the EMD (Figure 12).

The KVK/NB management plan addresses technical scenarios for surveying
ocean dumping and for capping. The project will require deepening from 35

.- feet to a 44 foot channel at mlw. The possibility of dioxin contamination has
been raised; however, testing indicated no detectable concentrations. EPA has
recommended capping of the material regardless of the test results, and NYD

* will comply with their recommendations. Maintenance material will be used as
a cap for the new work material from KVK/NB.

A total of 14.3 MCY of soft sediment and 1.5 MCY of rock will be dredged
from this project and associated channels from 1987-1990. Surveys will be
conducted before and after KVK dumping. A two-buoy annual rotation management
plan will be implemented for disposing and capping of KVK/NB material at the
Mud Dump Site.

,* Disposal restrictions are placed on the northwest and southeast quad-
rants based on the 1986 surveys. NYD will conduct bathymetric surveys in Sep-
tember 1988 and 1989 to coincide with buoy rotation in the dumping process.
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Buoy positioning in the northwest and northeast quadrants will be

carried out by NYD. Dredging contractors will dump only at the buoy desig-
nated for their project.

Since it has not been proven that rock works well as effective cap mate-
rial, the rock material from KVK/NB will be placed at the existing center buoy

* at the Mud Dump Site (Figure 12).

PL 99-662 and Future Capping/Ocean Disposal Management

Section 211 of PL 99-662 requires that a site for dredged material

disposal be designated at least 20 miles offshore within 3 years. NYD and EPA

have already begun the site selection process. Section 211 also limited the
material permitted to go to the present site to sand, rock, and contaminant-
free dredged material. A further definition of "acceptable" material has been
sought by NYD and EPA. Both NYD and EPA have recommended that only the most
contaminated material (requiring capping) be carried to the future 20-mile-
offshore site. Other dredged material can continue to be disposed at the

present site until capacity is reached. A cost increase of 50 percent in dis-
• posal is anticipated.

In order to comply with the 3-year time limit of Section 211, a siting

* decision will be based on only existing data. Both NYD and EPA are recommend-
- ing that the time be extended to 4 to 5 years to allow for additional data

collection that will allow an intelligent, environmentally sound site selec-
tion process. It is likely that future material will be capped 20 miles off-
shore, and material that currently does not require mitigation will be
disposed of at the Mud Dump Site until it reaches capacity.

Summary and Conclusions

The NYD has developed viable management strategies for dredged material
disposal requiring mitigation such as capping. These strategies result from
continued monitoring and surveys of the Mud Dump Site and from previous dredg-

. ing studies. These studies indicated that disposal and capping of contami-
* nated dredged material with clean material by point dumping at a taut-moored
"% buoy is an effective technique for ocean disposal of contaminated dredged
. material in an environmentally sound manner. Heavy metals, organics, and

"" " other contaminants are rapidly rendered harmless and are unavailable for
potential bioaccumulation...

0. Capping has been used as an effective management tool in NYD since 1980.
Comparison of three different surveys over an 8-year time period indicated
that material was accurately placed at the buoy and that it had remained

constant.

The MOU between NYD and Region II, EPA, focuses on management and moni-

* * toring of the Mud Dump Site. It includes capping and disposal of maintenance

* and new work material by point dumping, cooperation on testing and permit
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processing, reporting ot disposal volumes, alternatives to ocean dis-
posal, and initiation of feasibility studies for designation of a new disposal
site 20 miles offshore. Based on the 1986 survey results, EPA and NYD have
agreed to a management plan for disposal and capping of material from KVK/NB.
Two buoys will be used alternatively during the next 2 years so that mainte-
nance material successively caps the KVK/NB material.

PL 99-662, Section 211, requires that a new ocean disposal site 20 miles
offshore be designated within 3 years and that the Mud Dump Site be used only
for rock, sand, and "acceptable" material. NYD and EPA are seeking clarifica-
tion on the definition of "acceptable" material and a time extension to allow
data collection. Only material not requiring mitigation such as capping will
be placed at the Mud Dump Site once the new site has been designated. Capping
has proven to be a beneficial use of dredged material and an effective manage-
ment tool for disposal of material from NY/NJ Harbor and will continue to be
used by NYD on an operational basis in the foreseeable future.
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INNOVATIVE USES OF D"EDGED MATERIAL:
THE BENEFITS OF SUBAQUEOUS BORROW PITS AS DISPOSAL SITES

Robert M. Cerrato and Henry J. Bokuniewicz
Marine Sciences Research Center
State University of New York

Stony Brook, New York

The floor of the Lower Bay of New York Harbor is composed predominantly
of sand and gravel that were deposited as the last glaciers receded from this
area about 18,000 years ago. It has been estimated that the surficial sand
deposits under the Lower Bay alone have a total volume of about 2.6 billion
cubic metres. Over the past several decades, sand and gravel have been mined
from the flow of the bay for use as construction aggregate and fill. Between
1950 and 1980, more than 42 MCY of sand and gravel has been dredged from the
bay. This mining activity has produced a number of subaqueous borrow pits of
varying size and depths. The principal ones are shown in Figure 1.

Since 1973, sand mining activity in the Lower Bay has been restricted
* primarily by environmental concerns, and over the past decade a number of

studies have been carried out to address those concerns. For example, Kinsman
et al. (1979) and Wong and Wilson (1979) used mathematical models of the waves
and tides to examine whether the borrow pits affected beach erosion. Their
results indicated that the pits were large enough to noticeably affect the
waves and tides. Both the tidal range and the wave energy reaching the shore
were slightly increased by the presence of the pits. These changes would tend

to aggravate shoreline erosion, although the magnitude of the impact was con-
sidered small and difficult to assess.

A second concern arose from the fact that the pits on the West Bank were
natural traps for mud. Little or no mud is deposited on the sandy bay floor
around the pits, but in them mud was accumulating at rates between 4 and
9-centimetres per year, or about 100 times faster than typical natural rates
in other estuaries. The presence of the pits has changed about 1,053 acres of
the seafloor from sand to mud. In fact, if mud continues to accumulate in
pits as rapidly as it has over the past 10 years, the pits will completely
fill in 50 to 100 years. Because of the affinity of many contaminants for
fine-grained sediments (e.g., Benniger, Lewis, and Turekian 1975), the pits
are also sinks for contaminants in the Lower Bay.

The mud accumulating naturally in the pits on the West Bank has a high
*nrwanic content, and there was concern that the degradation of this organic
matter would deplete the oxygen in the bottom water during the summer. In

'rT, measurements showed that the pits on the West Bank did affect the oxygen
demand, and lower oxygen concentrations were found there when compared with
sand,.- qhallow areas (Swartz and Brinkhuis 1978). Dissolved oxygen concentra-
tion- near the bottom low enough to stress animals (<3.5 millilitres per
'itre) were nbserved in the pits on several occasions (Swartz and Brinkhuis

'7 ; M'! 8'.; ionver, Cerrato, and Bokuniewicz 1985).
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Since the physical environment in the borrow pits differed substantially
from the ambient seafloor, an additional concern was their effect on the com-
munitv structure of the benthos within and adjacent to the pits. To address
this concern, a seasonal benthic study was conducted between July 1980 and
June 1983 (Cerrato and Scheier 1984). Results indicated that the faunae in
borrow pits were distinctly different from the ambient seafloor in terms of
species composition and in temporal patterns of abundance, species richness,
diversity, and equitability. The faunae within the borrow pits were dominated
by opportunistic species and were characterized by very large seasonal changes
in abundance and species richness (Figure 2). Extremely low abundances gen-
erally occurred during the warmer months, suggesting oxygen stress as a possi-
ble cause for the observed pattern. In contrast, the benthic fauna at a
control area was more stable and diverse over time. Evidence was also found
that the borrow pits affected the structure of the benthos at locations in
close proximity to the pits.

Given the documented impacts of existing borrow pits, filling them and
reclaiming the sandy seafloor would appear to be a desirable goal. Even the
smallest pit, however, has a capacity of over 2 MCY, and the total capacity of
pits on the West Bank alone exceeds 25 MCY. The cost of filling these pits
would be prohibitive unless a source of free material is available. Dredged
material can provide that material, and in addition, burying dredged sediment
in subaqueous borrow pits has its own advantages. Much dredged mud is contam-
inated by agricultural, urban, or industrial products. Whatever the disposal
technique used, it is usually mandatory that the material be contained in a
disposal site and isolated from the marine environment to the greatest possi-
ble extent. Subaqueous pits are attractive containment sites because mud is
accumulating in them at very rapid rates and the pit walls are sufficiently

steep to limit the spread of dredged sediment during discharge (Bokuniewicz
197'). If the dredged material is deposited in the pit and covered, or
capped, then not only could the bay floor be restored to its premined condi-
tion, but the dredged mud could also be buried beyond reach of most burrowing
animals and beyond the depth of disturbance by storm waves (Bokuniewicz,
Cerrato, and Mitchell 1981). Burial keeps the mud in a reduced state so that
particle-bound contaminants are unlikely to migrate. Burial at sea also elim-
inates the problems of ground-water contamination that may be a concern with
landfill operations.

The idea that mined pits could be used as containment sites for dredged
* material is not new. It was suggested at least as early as 1973. However,

despite the documented adverse impacts of existing pits, implementation of
this disposal alternative in New York Harbor has been proceeding slowly. One

* .reason for caution is that studies have found higher numbers of finfish in
borrow pits than in nearby sandy, shallow areas (Pacheco 1983; NMFS 1984; Con-
over, Cerrato, and Bokuniewicz 1985). Why the borrow pits act to concentrate
fish is not completely understood. The dominant fish species found in the
area of the borrow pits are primarily migratory species that occur in the
Iower Bay for only a short period of time. Many of these dominant species are
pelagic feeders and are not utilizing the benthos as a food source. The
demersal species, like winter flounder, that are found in the pits do not
-s how a marked preference for the benthic fauna in the pits (Conover, Cerrato,
and Bokuniewicz 1985). In addition, there is no evidence that the pits are a
spawning or nursery ground. About the only conclusion reached from a
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, detailed analysis of the available data is that finfish seem to display a gen-
era! preference for deep, muddy areas (Bokuniewicz, Cerrato, and Hirschberg
1986). A deep, muddy environment is not a unique characteristic of borrow
pits in the Lower Bay. Fish were also found to concentrate in ship channels
and in naturally deep, muddy areas like Gravesend Bay and Sandy Hook Bay.

There is some concern, therefore, that filling existing borrow pits will

affect the recreational fishery in the Lower Bay. It is possible, however,
that while the pits concentrate fish and make them easier to catch, they may
not increase overall production in the Lower Bav. From a conservation stand-
point, preserving existing borrow pits may not be a desirable management
strategy for some of the more heavily fished species.

Whether existing pits will be used for the disposal of dredged material
has vet to be resolved. Independent of a decision on this matter, the poten-
tial also exists to closely couple new sand-mining activity with dredged mate-
rial disposal. This coupling could revive sand-mining operations in New York
Harbor by mitigating some of the adverse impacts of mining.

In conclusion, subaqueous disposal is a viable alternative for isolating
and containing dredged sediment. Although no large-scale project of this type
has been done, studies in New York Harbor and elsewhere have shown that such
an operation is technically feasible and that the concept is environmentally
safe. A successful burial operation would require the accurate and deliberate
deposition of dredged sediment in a subaqueous pit and burial of the deposit
under a sediment cap composed of sand. The basic principles of all the essen-
tial features of a successful operation have been demonstrated.
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INNOVATIVE USES OF DREDGED MATERIAL:
BENEFITS OF UNDERWATER BERMS

J. Patrick Langan
Mobile District, US Army Corps of Engineers

Mobile, Alabama

I am here today to talk with you about using dredged material to build
underwater berms, or as most people refer to them, Murden's Mounds. Using
dredged material in this manner has a number of potential benefits to the CE
dredging program, our cost-sharing partners, and the environmental resource
agencies. Specifically, I will talk about joint efforts coordinated by Bill
Murden's Dredging Division at WRSC that involves Mobile District in South
Atlantic Division, the research community represented by the Directorate of
Research and Development, and the WES. The purpose of these efforts is to
demonstrate the feasibility and benefits associated with the berm concept.

,', Before describing these efforts, I would like to give you some background on
the berm concept and previous work we have done in this area.

*The underwater berm concept, as with any other beneficial use concept,
is to use dredged material rather than just dispose of it. For the most part,
maintenance and new work dredged material is uncontaminated and is suitable
for a wide range of productive uses. Dredged material should therefore be
considered a resource. One way we can use this resource is to build under-
water features in the shape of berms.

What is a berm? A berm is an underwater mound constructed from dredged
material for a specified design. At many navigation projects, large quanti-
ties of dredged material are presently being transported many miles to off-
shore sites. This results in a significant cost factor and makes the material
unavailable for beneficial uses. Plans for some of the deepening projects
would continue this traditional practice. In contrast, under the berm con-
cept, we would place material in the nearshore zone closer to the navigation
project.

Why is the CE interested in underwater berms? Because we want to be
forward looking and to examine opportunities to accomplish our mission more

* cost-effectively, in an environmentally responsible manner, and to practice

beneficial use applications of dredged material.

The CE has enorL ous opportunities within its dredging program to build
underwater berms. Presently, the CE dredges about 320 MCY per year, of which
50 MCY is disposed of in the ocean. PL 99-662 authorizes additional dredging
of more than I billion cubic yards of material. Obviously, the new work
dredging will be accomplished in phases over a multiyear period. Dredging by

other agencies and industries totals 100 to 150 MCY per year. The US Navy,
.or example, has an extensive maintenance dredging program and is planning

some major new work and deepening projects associated with its Homeporting
Program.
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There are two approaches to construction of underwater berms. The CE
refers to them as feeder and stable approaches. The feeder approach involves
relatively shallow water placement where the material could move toward shore.
Material would be limited to beach quality sand. The stable approach involves

* placement in deeper water less subject to waves and currents. Therefore, the
- material stays in place. A wide range of dredged material types can be used
"" in the construction of stable berms.

The primary benefit of feeder placement is to add sand to the nearshore
zone so that it can potentially help reduce erosion of nearby beaches. In
many cases, dredging costs can be reduced because nearshore sites are gener-
ally closer to the navigation channel.

A stable berm would be a significant, relatively permanent bottom fea- ""

ture that could dissipate storm waves and thus contribute to a reduction in
shoreline erosion rates. There could be a zone of reduced wave energy between
the completed berm and the shoreline in which additional material could be
stockpiled for future beach nourishment. Conventional pipeline dredges could
recover this material for direct placement on the beaches. Fishery benefits
are also expected as topographic irregularities are created on the ocean

floor, enhancing fish habitats. Similar enhancements have been observed at a
number of CE ocean disposal sites during recent designation surveys conducted
by EPA. As with the feeder approach, dredging cost-savings will occur if haul
distances are reduced.

In 1982, the WRSC arranged for the Norfolk District and CERC to conduct
a pilot study 4 miles offshore of Virginia Beach, Virginia, in the existing
Dam Neck ocean disposal site. The purpose of the pilot study was to determine
on a small scale whether mounding could be achieved with maintenance material
using conventional equipment. Construction of an underwater feature depends
very much on precise control over the exact position of release. Usually dis-
posal areas are very large, and no special effort is made to release the mate-
rial in any particular place within the overall designated areas. At Dam
Neck, approximately 200 MCY had been deposited over a 20-year period, creating
only a broad hill with very little relief.

Dredging and disposal at Dam Neck was accomplished by the SUGAR ISLAND
and the MANHATTAN ISLAND, two self-propelled, split-hull industry hopper
dredges. About 845,000 cubic yards of silt and fine sand was deposited
between August and November 1982. The dredging contract required release of
the material at a specific point within the Dam Neck site in 34- to 36-foot
water depths. The material produced a mound having about 11 feet of relief to

the 23-foot contour with 1:130 side slopes and covered an area 1,600 by
2,800 feet.

The Norfolk District pilot study clearly indicates that the hopper
dredges and positioning equipment routinely used by industry are capable of
constructing a mound. Another important finding was that a significant fea-
ture can be created even when the placement material is a mixture of fine sand
and silt. Equally important is the fact that the mound has been stable
although subjected to ocean storm conditions. Three hurricanes have occurred
since creation of the mound in 1982.
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The W RSC has briefed the Environmertal Advisory Board and the Coastal
* Engineering Research Board as to the fdsibility and potential benefits of

berm construction. Both of these technical advisory groups to the Chief of "."
Engineers have endorsed the berm concept in principle. In addition, the NMFS

" has indicated that the stable berm may contribute to improved fish habitats.

Based on the positive results of the Norfolk District effort and these

endorsements, the Director of Civil Works approved a National Demonstration
* Project to assess and document physical and fishery effects associated with an

underwater berm. The national demonstration will be conducted at Mobile Har-
bor. Why Mobile? The Mobile District has responded innovatively to the envi-

- ronmental challenges brought about by NEPA and the CWA, including the
development of improved dredging and disposal equipment and procedures and
long-term maintenance plans. In this process, the Mobile District has nur-
tured a longstanding and productive association with the applied R&D commun-
ity. Mobile District decided to demonstrate both berm approaches at Mobile
Harbor. While the Mobile Harbor location does not offer the large scale cost-
savings that appear possible at other locations, the information obtained

through this demonstration will have national application.

Before initiating the demonstration, Mobile District coordinated with

the local Congressional offices, the local project sponsor, and navigation and
environmental interests on numerous occasions as indicated on the slide. The

coordination and briefings that occurred resulted in support for the demon-

stration by all interests.

The demonstration locations are off the coast of Dauphin Island, Ala-

bama. The feeder berm was constructed in February 1987 of sandy dredged mate-
* rial at the outer bar of Sand Island. This island is part of the extensive

Mobile tidal delta and has experienced rapid erosion during the last two
. decades. It presently is an underwater sandbar, with only Pelican Island to

the west still emergent. We expect the feeder berm material to move toward -"

Dauphin Island due to predominantly westward longshore currents. This would
benefit Dauphin Island, which has also experienced extensive erosion due to

recent hurricanes. Approximately 450,000 cubic yards was placed in 18 to 19
feet of water to form a berm about 6 feet in height and I mile in length. Two
shallow draft industry hopper dredges performed the work. These dredges also
have a split-hull design, which was particularly useful for the feeder berm
construction in shallow waters.

A stable berm will be constructed approximately 3 miles from Sand Island -

-" during Phase I of the deepening project at Mobile Harbor. Work could begin as

early as July 1987. The quantity of new material is estimated to be 23.6 MCY. .-

Some maintenance material may also be placed in the berm. Phase I of the
project consists of deepening the existing channel from 40 to 45 feet through

I the Mobile Bay and deepening of the bar channel from 42 to 47 feet, a total
distance of 36 miles.

'!he berm wilt be located in 40 feet of water at the extreme eastern
li-itq of the EPA-designated disposal area. The completed berm will be
approximately 20 feet in height and has side slopes estimated to be about
I:100. It will be about I mile wide and 2.5 miles long. This will be the
largest underwater feature ever constructed.
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To verify the berm concept, it is necessary to conduct appropriate moni-

toring. This monitoring is a joint effort between Mobile District and CERC.
Monitoring of baseline conditions for the feeder berm was initiated in Decem-
ber 1986, and monitoring will continue through December 1987. Baseline data

-Z .' collection for the stable berm will be initiated in May 1987 and will continue
through FY 90. Monitoring is being conducted for the entire feeder berm. Only
a typical section of the stable berm will be monitored due to its larger size
and lengthy construction period.

The same monitoring techniques, in general, will apply to both the
feeder and stable berms. In the case of the feeder berm, we expect the mate-
rial to move downdrift and hopefully contribute to a reduction in shoreline
erosion. In the case of the stable berm, the monitoring program will indicate
whether it remains in place, contributes to wave energy dissipation, and pro-
vides an improved marine habitat.

We are using a variety of monitoring techniques to document behavior of
the berms. Fathometer surveys are being used to measure berm elevations, and
side scan sonar will be used to help define boundaries of the berms. The sur-
veys of the feeder berm thus far show that the planned configuration was
achieved and that the material is beginning to move as anticipated.

Our monitoring programs include collection of surface sediment samples
in order to track sediment movement through grain-size analysis. At the
stable berm, we will also be taking diver core samples to assess consolidation
and spread of the material. We will be measuring the physical forces such as

- . waves and currents that act on the berms. Bottom currents will be tracked
using seabed drifters that follow the movement of local currents. We will use
several instruments to measure wave climate in the vicinity of the berms,

since waves are the principal driving force behind sediment movement in the
coastal zone. We will be using both aerial photography and satellite imagery
to measure any large-scale movement of the feeder berm caused by storms and to
detect turbidity plumes that may develop from either berm.

Finally, we will be evaluating the effects of the stable berm on fish-

eries by conducting diver censuses of migratory species. Trawling will be
conducted to inventory forage species.

In summary, as with any beneficial use concept, dredged material for
• berm construction should be considered a resource rather than a waste product.

The National Demonstration Project has been fully coordinated with all inter-
ested parties. The potential benefits include decreased dredging costs,

decreased shoreline erosion, and an enhanced fisheries. In addition, the
results from the project at Mobile Harbor can be applied to other navigation
projects across the nation.
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INNOVATIVE USES OF DREDGED MATERIAL:

SOIL STABILIZATION USING DREDGED MATERIAL

Edward B. Marquand
Trident Engineering Company

Annapolis, Maryland

Introduction

We are all aware of the ever-predominant problem of dredging disposal
and th3 ever-increasing challenge of finding some beneficial uses for that
-- tcrial. For eample, considerable work has been done to create wildlife
habitats, with some very noteworthy results. Unfortunately, circumstances
have to be quite favorable to achieve such uses, and this is not usually the
cis ce. Conventional methods such as wicking, ditching, wellpoints, sand
blankets, and their combinations, may also not be the answer to disposal prob-
lems. The answer may lie in a new process called TRIFIRMEX, Trident Engineer-
ing's iunique solution for some of the many and varied problems of dredged

* material and sludge disposal.

Our interest in soil and dredged m;,terial stabilization dates from 1968
when Hart-Miller Island was in initial planning stages. The State of Maryland

asked Trident to investigate methods to stabilize the material planned for
deposition in Hart-Miller in 1971, and the company has conducted stabilization
studies and research since that time. Our work expanded to include hazardous
and toxic wastes, particularly industrial wastes, and we helped develop the
environmental criteria for the Maryland Environmental Service. Trident holds
two patents on processes that will stabilize dredged material and wastes.

The Stabilization Process

Trident's basic process utilizes a little-known characteristic of an
N inexpensive, semi-waste material that is treated and refined to become the

stabilizing agent in a powdered product called Firmex. Firmex stabilizes most
* dredged material on a time-controlled basis. In most test cases, usable new

land has been produced within I month out of soupy silt and clay dredged mate-
rial. The process does not work on coarse-grained materials.

Iwo factors dictate the amount or percentage of Firmex required: ka) the
time fL'r iardening or attaining full load-bearing capability and (b) the load-

O. beorlig -apacitv to be attained. U'suallv, 8 to l' percent of Firmex to the
dry solids content laz been the amount of FirmeX needed for stabilization. A
-.all a-ctunt of the substance will begin the firming action, and increasing

th~e amo,int tcrd to dec-rease the time reqtuired !or the pro~os to be con-
t 1 e. It, cpable of de'elop!nv lnad-bearln,. values frm (. ton per

" -pare feet wi t 22 -percent soli dc, t n )ver .. tons per square foot with"
;-percent Iol,1 , In a rlC e rame III aj,; I''mate \ I month.

;,187

% % % % %

' : :-'- :x . , , . -_- --- -- --- -. - - -- - .-. -- ," . ,--"N-. .



0.l , -

Dredged material containing heavy metals, oils, tars, chemical residues,

and other contaminants is almost impermeable and can reduce the in situ leach-
ate to a permissabje level. Our process develops a permeability coefficient r,.
averaging I by 10 centimetres per second. Trident is interested in modify-
ing and adapting Firmex to stabilize hazardous materials and lock in offensive

"" leachates. Early tests using muck from the Chesapeake Bay held in the SEAGIRT
containment area have indicated that we are on the right track. Results
showed the above value for permeabilitv, and 2.5 tons per square foot load-
bearing capacity within 40 days. Leachate tests or. mature samples showed
rates of 0.1 part per million using the EPA specified testing methods. Not

-" only did the mixture become hardened and impermeable, hut the leachate was .

essentially reduced to zero. Allied Chemical Companv, a ma'or mining and
- chemical company, will be using Firmex to treat and stabilize a specific type

of toxic mine waste.

SCM Glidden, another large US corporation, produces ...... yearly of a
waste that, while nonhazardous, becomes liuid when. agitated. Their handling

and transportation costs are excessive, and the - aterlal miist he mixed with a
solid to handle. Firmex can. he used to stabilize this material for easier
handling and disposal. Industrial sludge from er eH such as )o oer wash-

" down, condenser and duct cleaning, w,ter treatn,.cnt -z\,te7- i c laded with
metals and chemicals. Firmex stahr11es thlis .ateria. and -hanves the sludge
from a spongy, semidrv, pulplike mas¢ t ii ,hard (.I dryc material in a matter

, of weeks.

Trident is concentrating it - . :.>t I'. e ; ) m the creation o -

immediately usable land: ill. ,'e are c'>int . w,' ,'c n tab! i.at ion prob-
lems asqociatd with hart-':, ',er and ';A...,....,e n,'t n . the most eticienta. and economical wa" to remove . i, juantttes . ,:ott i , treat and replace
at a cost that is com.vetiti c %, t t e 1-. 1 -e.te! h dewatering and capping

-: practices. Akey actc: :,, , '! .- t--::':.menc% -tt he the rapid
time in which land he --. tcs a v i "r A " e i't :ta- '>2 used as a dis-

. posal site. 'e'cenues e:eri te, e tx.e z tihV t , ,,<: I rme, qn.d the time
conventional dewater ,., ret )' " re the same de-ree of

r.- ~stabil icat tm, qho, l h i,., ntt

T oward this en., .rie: *:'. . at- ite , .: t, ' " process, which

cr'i ts , o ! i i x , Ti r e the t r e' a -,ei ,i mud, c,'ntrtoi ling the p11,
placing: tie -7ater- ," ht . . ' t de'.'ht t, sIt,, and allowing it to

' varderl In pa t,'. It A. 7 1re ', , 'L) 1:th the Txing of concrete.
o c r s om e M!. m1 - * a:It 7-F., . t I T at: e ee ,. A.: aerage mix would
.re; re a: ... ''4 -'- ,.:t u,: ,, >t~a .... , 4, - " 'tight to produce a load-

-er nc 'al , . ' .. .. - : J, t ,. ; t . da' - . The water con-

t C t he 'n1 t', .h: e.1 1 ' a;-ATe , k ~ed - in lus zt a s i t Is in
con(rete. 'ne ta" r;jtert Ia i 7 :.e wi t! t Irr, e wotuld prodduce slightlv more

* than ,c-ne tn ci sta :I ,- an:: "".
t an -. e t ' t 3 -e-

e :e a A , .wlt. ,hi yard f average Chesapeake Bay
mrede ,aterta cur ta!In ing -percent C, IIdq weighs more than 1 ton. If we

-t , P't., pe k Iubic Vard, -percent ,,o Ids by weight would give us
. r d s o f se!I d. An additfon of 1 0-percent Firmex would require

Spotind c I the pawder at $> per t ,n, or $1. per hO pounds. Therefore, a
-percent mix tn tat, I Ize cubic vard of dredged material from Chesapeake

• 5~~~~.................•..............•.........•- ....,.-...-.... --. ....... '-"'..-. *.
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Bay would cost an additional $1.68 per cubic yard. Depending upon type of
material, costs may be as high as $3 per cubic yard, and this does not include
labor, handling, or mixing costs.

We know we can stabilize many types of material from laboratory tests.
*.- We are ready for field tests in large quantities using the TRIFIRMEX process.

Procedures and Recommendations

In a sequence of steps to further test and use Firmex, we recommend:

a. Laboratory tests of each specific substance to determine if it can *1
be stabilized and how much material it will take to do so. We are presently
doing this at no cost to our customers.

b. Develop the economic answers, which means the most effective, effi-
.* cient, and economic mixes to meet each time and load-bearing requirement. We

make an assumption here that there are no leachate problems. If there are
leachate problems, tighter requirements will be needed.

C. Develop the engineering answers for materials handling, machinery,
and labor.

d. Develop the conceptual design of an optimum installation to suit
individual requirements, including level of manpower, staffing, rate of pro-

duction, and cost per cubic yard.

Use of Firmex has several major advantages. One is costs. The %
TRIFIRMEX process is usually less expensive than pozzolanic systems. Time
control definitely favors our process because we can predict when a site is
ready for development and use as a landfill. We can also accelerate or slow
down the firming process if necessary to adjust final costs if necessary.

Our ability to vary the physical properties of dredged material or
sludge is important for beneficial uses. The most obvious beneficial uses

, include:

a. Land reclamation for parking, building, or recreational sites in
- shorter time periods than presently possible using previously unstable

material.

* b. Road beds, either used alone or mixed with other materials, and
capped with asphalt, concrete, and other road-capping material.

c. Lining or encasement material in confined disposal sites to prevent
leaching of undesirable elements.

d. Use for building levees or retention structures. %

I e. Cape material to cover filled disposal sites.
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f. Building material such as building blocks similar to adobe bricks.

ba t.Erosion control material in selected applications, such as in situI breakwaters.

Additional data are needed, and there are no cost figures available for
any of the above mentioned beneficial uses. We would be happy to consider
other uses and suggestions from anyone here. We have conducted thousands of
tests, and the uniformity of our findings has given us the assurance that this
is truly a viable technology in treating and tailoring dredged material. The
method selected for mixing and handling of the material determines the final
cost of each site-specific stabilization.

Summary

To summarize, TRIFIRMEX is a relatively inexpensive process that can
stabilize very soft, unstable, wet soils such as dredged material, sludge,
and mine wastes. Using Firmex as the stabilizing agent, this process:

a. Effectively stabilizes soils containing high amounts of water (up to
75 percent) and organic materials in a short period of time.

b. Develops material with load-bearing capabilities of 1,000 to 10,000
pounds per square foot in less than 60 days.

C. Reduces the plasticity index of the stabilized soil as its load-
bearing properties are increased.

d. Stabilizes material to develop a low permeability coefficient.

e. Locks in offensive leachates.

f. Reduces the leaching of heavy metals and other hazardous materials

to a generally acceptable level.

. Results in no measurable exothermic reaction.

h. Produces freshly treated material that can be pumped, trucked, or
barged to its final disposal site prior to its stabilization.

i. Hydrates, or locks-in, the water which can be fresh, brackish, or
salt.

*. Uses Firmex as an additive, which is a neutral and nontoxic form of
silica specially processed to give it a unique hardening capability when
wetted.

19
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Other advantages of the TRIFIRMEX process include improvement of the
working environment around major construction sites, elimination of the cost
of removing soft material and replacing it with firm material for construction
purposes, improvement of the geotechnical characteristics of unsuitable mate-
rial, and the fact that there is no excess water to remove from the site.

QUESTION: Are dissolved oxygen concentrations significant enough to use in
determining whether a borrow pit should be used as a disposal site? .3,

DR. CERRATO: Just dissolved oxygen? No, not alone. The problem we've had in
the past with dissolved oxygen is in accurately measuring it. Our occasional

*] measurements showed it at levels within pits below that of surrounding areas
but just how low it gets during the year, we don't know. You may also have
low dissolved oxygen levels just a few centimetres off the bottom, and you

can't really measure that. %

QUESTION: How about resuspension of bottom sediments in the borrow pits? 7

DR. CERRATO: They're not really being resuspended. It is an area that accum-

ulates sediment.

QUESTION: Are they being transported at all?

DR. CERRATO: Probably not. There is natural accumulation of fine-grained
material transported down the Hudson River, and it is accumulating in the bor-
row pits. The surrounding seafloor is sandy.

QUESTION: Once you dump in the holes, is there a resuspension of the dredged
material?

DR. CERRATO: There would probably be some resuspension during discharge, but
with the steep walls of the pits, it would be less than the usual disposal

dredging operation.

- QUESTION: What is the size of your sanitary landfill project in acres? What
is the capacity in cubic yards? How often did you have a turnover of the

- material?

MR. WAFFENSCHMIDT: First of all, this was an experimental pilot project and

not a large-scale project. Each dewatering basin is 0.25 acre in size, rela-
tively small areas. At this point, we don't know how much material we can
handle and dewater at once. I am projecting that we would like to have the
capability to process 300,000 cubic yards per year, once this project is in
full operation. This would yield 150,000 cubic yards of cover material and
remove 5,000 trucks each year from New York City roads, primarily Staten
Island. Whether those volumes are achievable with our present space and oper- -
ation, I don't know yet. The biggest problem in working with the dredged
material is the dewatering process, and this is making us have to use thinner

" lifts, so we may have to modify our goals. We disposed of approximately
400,000 cubic yards of dredged material last year. C

QUESTION: Have you given any thought to incineration of contaminated material

to reduce toxicity of the material you use?
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MR. WAFFENSCHMIDT: Our material is not contaminated in general. Our dredged

material does not generally require capping for ocean disposal.

QUESTION: What kind of percent solids did you find?

MR. WAFFENSCHMIDT: Since we are using mechanical dredging, we have a higher
percent solids than hydraulic dredging. Grain size of dredged material is
going to determine percent solids and dewatering ability. Our goal is to
create fill material that is operationally acceptable for equipment to work.

AUDIENCE COMMENT: As a general rule, dredged material is 40- to 50-percent

solids (mechanical dredging).

QUESTION: Would you discuss the currents in the area of the Mud Dump Site,
and what effect they may have on capping. Further, was there a lack of integ-

rity to the cap, and what means would be available to address the problem?

MS. COCH: In our sediment transport studies, the area was found to be rela-
tively stable both with and without the cap. The cap is intact and seems to
be remaining so, even with hurricanes and winter storms. We are trying to be
sure that the cap remains stable.

QUESTION: Do you anticipate a long-term monitoring program with that? What
is going to happen 50 years from now?

MS. COCH: Even without the MOA, we had a long-term monitoring plan for the
entire Mud Dump Site. Our initial surveys are serving as baseline data for
the site.

QUESTION: For a small capacity site, how much would it cost to use Firmex,

and what technology would be required?

MR. MARQUAND: You mean in a small mechanical dredging operation? Clamshell
dredged have 40- to 50-percent solids, and hopper and cutterhead dredges are
10- to 15-percent solids. Our process will not work very well unless you
have at least 25+ percent solids. Dewatering of hydraulically dredged mate-
rial will achieve this percentage of solids. Fly ash will do the same thing.
For tests, we put the dredged material into a cement mixer, throw in the
Firmex, and then mix and dump. This is very expensive and can be used only
for tests. One method we recommend is using a pump attached to the disposal

pipe that feeds the additives into the slurry. Each case is different,
depending upon the end use of the site. Handling costs are $10 or less per
yard, and with $2 for additives per yard, total costs are about $12 per cubic
yard.

COMMENT (MR. BIGFORD): A lot of the examples I have heard today suggest that
dredged material use may be better than what was there in the first place.
The idea of capping is something we've worked with the CE on, but whether it's

successful depends on depth of the water and cap, movement of the water, and
the animals that may use the site. Berms are not all beneficial, depending
upon where they are placed. Borrow pits may become established habitats, and
they can no longer be used for disposal, just like islands that have been

created for bird habitat.
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- COMiENT: One big difference is that bird island benefits from additions of

dredged material.

MS. COCH: Our Interagency Steering Committee evaluates each of these alterna-

tives, and we don't view them as panaceas.

DR. LANDIN: I'd like to respond to Tom Bigford's comment with regard to
island built for waterbirds and other wildlife. One of the management tech-
niques we recommend for use by the CE for colonial waterbirds is continued,

periodic disposal on these islands to set back vegetation successional stages.

This allows seabirds and shorebirds requiring bare ground habitat to continue
to use the islands for nesting. It's a different situation in many ways from

subaqueous borrow pits.

MR. LAN(;AN: We rely heavily on long-term monitoring to determine the success
of our berms. Monitoring these berms is expensive, but we feel it's the best

and only way to know what we have. We are looking at the sites more for shore
protection, but we also consider that they have potential for marine habitat
and are monitoring for that as well.

?TW N,71(): You mentioned using selected depths of dredged material in borrow
* pits and monitoring these?

-FRRAT(O: Yes, we have discussed doing this. One of the disposal options

p' n t' the Interagency Steering Committee is to partially fill a pit.

UQ " ,: i o you know if there is a critical depth?

A . H*ATU: No, I don't know that, but it would possibly be based on a com-
binition of site-specific factors and the characteristics of the dredged
material.

193.

- '% % J." -

L. P-k



LONG-TERM DISPOSAL SITE PROBLEMS AND CONFLICTS:

OPENING REMARKS

Robert N. Blama, Moderator
US Army Corps of Engineers

Baltimore, Maryland

I know it's been a long day, but bear with us, because we have four very
good speakers. I'm going to change the pace here and let you ask one or two
questions of each speaker after their talks, and then ask other questions at
the end of our session.

I've listened through the 2 days of talks in the workshop, and we've
apparently done a lot of good stuff with dredged material! But, a lot of
these projects have been on the short-term, project-by-project. We need to
get away from thinking short-term and start planning and implementing long-
term strategies for dredging. That's basically what we are going to talk
about in this session.

* i  Our first speaker is Dr. Bill Klesch, formerly of Baltimore District and
now at the Office, Chief of Engineers (OCE) as an environmental planner. Bill
has worked for the CE for the past 13 years. He's here to talk about the CE's
LTM1S initiative.

Our second speaker is John Tavolaro of New York District, who chaired
the previous session. John is Chief of the Water Quality Compliance Branch.
He's going to address a problem all CE Districts have faced--that just because
a long-term alternative is engineeringly feasible and environmentally sound,
there is no guarantee that it will be the alternative chosen, for many reasons
that often have no valid basis and that are out of the CE's decision-making

process.

Dr. Glenn Kinser, Chief of the Annapolis Field Office of the FWS is our
%% third speaker. Glenn has worked for the FWS for the past 13 years and is

going to talk to us about alternatives for the future.

Our final speaker of this session is Dave Nelson from the Coastal Ecol-
ogy Group at WES. Dave has worked for the CE for a number of years in Rock
Island District and at WES and prior to that worked for FWS. He is going to
present us with an intriging, low-level monitoring technique called the BRAT

2-.. that can determine long-term fisheries resources over any bay or lake bottom,
including dredged material.
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LONG-TERM DISPOSAL SITE PROBLEMS AND CONFLICTS:
-, LONG-TERM MANAGEMENT STRATEGY (LTMS) FOR THE DISPOSAL OF DREDGED MATERIAL:

CORPS-WIDE IMPLEMENTATION

William L. Klesch
Directorate of Civil Works, Office, Chief of Engineers

Washington, DC

Introduction

The timely, technicallv feasible, cost-effective and environmentally
acceptable disposal of dredged material continues to be the largest and most
difficult management problem associated with the national navigation program A
of the CE. The CE annually dredges about 320 MCY from over 25,000 miles of P
navigation channels, ports, and associated channels within the United States.

With the newly authorized navigation improvements for major coastal ports con-
tained within the VRDA (PL 99-662), this maintenance figure could easily be

increased. Therefore, it can be expected that the magnitude of the existing
* problem of disposal will increase significantly. In order to arrive at the

best possible solution, a concentrated effort must be devoted to this problem.

Associated with the efficient management of our navigation program is

the need to provide adequate disposal facilities for both the periodic mainte-
nance dredging required at the various existing projects and for the improve-
ment of those various projects as authorized in PL 99-662. A number of
prominent scientific and engineering groups, e.g., the Chief of Engineer's
Environmental Advisorv Board, the President's National Advisory Committee on %
Oceans and Atmosphere, the National Academy of Engineering's Marine Board, the

CE's Coastal Engineering Research Board, and most recently, the Congressional
Office of Technology Assessment, have all strongly endorsed the development of
an LTMS as the most effective manner in which to manage the CE navigation

program.

Additionally, a number of State organizations and EPA are now pursuing
W ambitious programs to implement the LTMS concept for large estuarine systems,

e.g. Puget Sound and the Chesapeake Bay. Further, recent amendments to Title
*II of the Ocean Dumping Act (PL 99-272) direct EPA, in cooperation with the CE

and other appropriate agencies, to develop long-range plans for the disposal
of materials within coastal waters.

V National Workshop Recommendations

...

In recognition of the disposal site problem outlined above, a national
workshop was held in Jackson, Mississippi, in August 1985 to review the exper-

ience of CE Divisions and Districts with the LTMS concept. In addition,
their views were sought on the future direction of a CE-wide LTMS initiative.
Nearly 100 CE professionals attended, representing OCE, WRSC, 21 Districts,
8 Divisions, and 2 laboratories. After 2.5 days of deliberations, the
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workshop attendees concluded that the LTMS concept was viable and should be
implemented. In an effort to aid in LTMS implementation, 35 recommendations
were developed around 6 general topic areas. These topic areas were: (a) fea-
sibility planning for LTMS, (b) dredging and engineering needs, (c) sediment
characterization, (d) significant resource characterization, (e) navigation
needs, and (f) legislative compliance and management options. A summary of
the recommendations of the working groups follows, each representing a topic
area. When a similar recommendation was developed by several working groups,
that recommendation will only be summarized for the first working group in
which it appeared.

Working Group I: Feasibility Planning for LTMS

a. The CE is a recognized leader in dredging and dredging technology; -

thus, it would be in our best interest to assume a leadership role and to
develop and implement LTMSs for the disposal of dredged material.

b. The concept of the LTMS is viable and should be pursued at the Dis-
trict level subject to the following conditions. L"MSs should be actively
encouraged and supported by higher authority. The authority to undertake
LTMSs should be clarified. LTMSs should be flexible enough to accommodate
legislative change. Short-term operations problems should be addressed first,
and all LTMSs should be natural resource based.

c. The CE planning process and experience in its implementation should
be relied upon in developing any LTMS. However, there are specific aspects

that should be addressed, including the concept of beneficial uses, the criti-
-cal examination of traditional navigation design practices, the examination of

system-wide navigation programs as well as individual projects; the incorpora-
tion of risk assessment techniques, and the institutionalization of procedures
for the evaluation of planning techniques (postconstruction).

d. Coordination, both internal CE and interagency, should be considered
the critical element, with every effort being given to develop as complete a

S-" program as possible including comprehensive public involvement activities.

* Working Group II: Dredging and Engineering Needs

a. Regarding channel design, their configuration should reflect capabil-
ities of available dredges, and consideration of authorized channel locations
and depths should be more flexible to allow for cost-savings.

b. There is a need to improve our ability to predict shoaling and
scouring, both as to location and volumes (in particular fine-grained mate-
rials), in open-water sites, and to provide better geotechnical guidance for
the characterization of new work material.
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C.- We need to manage disposal sites for the long-term, considering the
future use of the site, and should continue to maintain a leadership role in
their design for both contaminated and noncontaminated material.

. d. Districts should make conscious efforts to coordinate construction

schedules, thereby staging construction, lessening the competition for
dredges, and reducing equipment shortages within the same dredging region.

- e. More emphasis should be placed upon dredging and dredging management
as a professional discipline via the encouragement of cross-training of mili-
tary and civilian personnel in the form of multidisciplinary teams.

f. There is a need to examine our contracting procedures to encourage .i

innovation and/or recognize these innovations currently in place that allow
work to be conducted in a timely, economical, and environmentally sensitive
manner by fostering inter-District communication, e.g., exchange of cost
information and the blending of dredging experience with cost- estimating
procedures.

Environmental information should continue to play a major role in
the selection of disposal areas. However, a more effective mechanism should
be developed to transfer R&D results to the field and to the attention of the
resource agencies with which we coordinate.

h. We need to improve the mechanisms (workshops, briefings, videos, and
other media) whereby information is distributed among the professions involved
in dredging and its evaluation both within and outside the CE.

Working Group III: Sediment Characterization 4.

a. We need to have a comprehensive listing of the requirements of the
various environmental laws that affect navigation projects, specifically, a
definition of information sufficiency as it relates to the adequacy of envi-
ronmental documentation.

b. The CE must retain financial responsibility for testing and sediment
characterization in general and seek to identify ways to reduce costs while

* assuring environmental protection, including streamlined procurement proce-
dures and laboratory certification.

N-.- C. Contaminated sediment evaluation should use a tiered approach con-
sidering whether or not there is a reason to believe the sediments are contam-
inated (historic records). Contaminant evaluation should be "effects" based

S. using similar species. The analytical sensitivity should be based upon the
p 4., effects concentrations using the same species.

- d. We need to improve the procedures for sediment characterization,
including recognition of data variability, guidance on hazard and risk assess-

.4 ment, the hydrodynamic conditions at the dredging and disposal site, and the -"

*, formulation of clear monitoring objectives.
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e. Seek to improve the transfer of sediment characterization data among
Districts and laboratories via computer information retrieval systems.

f. Increase the use of Section 115 (In-Place Toxic Pollutants) of the
Clean Water Act (as amended) for appropriately categorized sediments.

Working Session IV: Significant Resource Characterization

a. Recognizing that the development of an LTMS will be a multiagency
task, the CE should promote greater input and cooperation from project spon-
sors, resource agencies, and other appropriate groups.

b. Any LTMS must be reviewed periodically to allow for administrative
and legislative changes in the region and for the problems and needs of the
respective projects within the region.

c. Beneficial uses and resource management of dredged material should
be incorporated into all LTMSs to gain wider acceptance of the LTMS and to
make disposal operations more cost-efficient.

S
:5N d. Those policies, regulations, etc., relative to natural resources

need to be completely reviewed prior to the development of any LTMS and
reaffirmed or modified as appropriate, periodically.

e. Promote the timely technology transfer of LTMS resource information
among the Districts, Divisions, Headquarters, laboratories, and the appropri-
ate resource agencies with which we coordinate.

- f. LTMS for the disposal of dredged material should be established as
an agency goal, with appropriate, regional LTMSs developed by the Districts
consistent with agency funding and authorization guidance.

Working Group V: Navigation Needs A'

a. There is an abundance of management tools and approaches being used
in the field. However, the general concept of an LTMS should be recognized
and encouraged at the Headquarters level and any field initiatives in this
area given due credit and considered in the development of any national
guidance.

b. Recognition must be given to new cost-sharing proposals contained in
P. L. 99-662 and how they will affect the development of any LTMS.

c. There should be encouragement of innovative practices and procedures
or the innovative use of long-established practices, e.g. advanced maintenance
dredging, use of newly developed or applied technology to dredging and di3-
posal problems, and strategic relocation of disposal areas. The critical eval-
uation of navigation design practices, the incorporation of engineering
solutions to limit the amount of sediment reaching navigation channels, and
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IN- the consideration of regulatory strategies to lessen and/or eliminate adverse
ipacts associated with private sector dredging activities must be considered.

d. Regarding the projection of navigation needs and benefits, it was
felt that flexibility needs to be incorporated into the process through the
periodic assessment of original forecasts. This could be improved by

N. increased communication among Districts and the establishment of an improved
data collection and management system.

'vorkin -roup VI: Legislative Compliance and Management Options

- a. The CE policy on mitigation needs to be reconsidered, whereby the

concept is fully incorporated into the planning process rather than relegating
it to the end. (The CF. mitigation policy has been changed in a manner similar
to this recommendation with the passage of P. L. 99-662, Section 906).

b. The planning process envisioned by an LTMS should consider the bene-
fits generated by the productive use of dredged material and appropriate con-
sideration made with respect to lessening the degree of mitigation required.
Along these same lines, a national workshop on beneficial/productive uses

- should be conducted. (This workshop was held in Pensacola, Florida, in October

c. Environmental documents need to be flexible enough to incorporate
* environmentally compatible operational changes without reopening the admini-

strative (NEPA) record.

- d. The coordination envisioned with the development of an LTMS should
consider processes to facilitate the long-term certification of water quality,
coastal zone requirements, and other State and/or local authority
requirements.

e. The management oDtions considered by any LTMS should be comprehen-
sive enough to include disposal activities equally within all media, e.g.,
aquatic, wetlands, and terrestrial. Full consideration of the "no action"
alternative should be embraced along with the concept of "beneficial uses" of
dredged material.

f. Each alternative will be a collection of management options devel-
oped at the same level of detail to facilitate comparison among alternatives

- leading to a recommended solution via the CE planning process.

S.Recommendations Summary

A comparison of an initial appraisal of the need for the LTMS concept
conducted by Headquarters and the final recommendations of the workshop par-
ticipants indicated they were In close agreement. Of the 35 final recommenda-

* tions developed at the workshop, there were four areas that were either
-, constantly referenced or repeatedly emphasized in the recommendations. These
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four areas were (a) the consideration of beneficial uses of dredged material,
(b) the need for a comprehensive coordination and public involvement program,
(c) the use of the CE planning expertise and process, and (d) the need to con-
sider the implications of new cost-sharing provisions being discussed within
the Congress at the time of the workshop.

Activities Subsequent to the National Workshop

Following the national workshop, a working group was convened in May
-% 1986 to define the procedure(s) necessary to implement the LTMS concept and to

determine any benefits and constraints likely to be encountered. This working
group was composed of facilitators and field personnel that had attended the
national workshop and thus had first hand knowledge of the discussions and the
recommendations. This working group produced a paper entitled "Long-Term
Management Strategies for the CE Navigation Program--Policy and Management

Issues." The paper outlined policy considerations such as referencing the CE
. proposed dredging regulation which speaks to the development of LTMS and the

use of innovating methods to streamline the regulatory process. The paper
suggests criteria that should be incorporated into guidance to Divisions and
Districts when developing an LTMS and suggested program objectives. Identi-
fied criteria include the reduction of costs, the reduction of dredging work-
load requirements, the incorporation of beneficial uses for dredged material,

- and the maximization of management techniques to improve efficiency. The
paper outlines a framework to be utilized in the development of any LTMS, from

* _the development and selection of a viable plan to the periodic update of that
plan to account for changing public and legislative conditions. Finally, 13

-benefit categories expected to be derived from the implementation of an LTMS
were defined as follows:

a. Avoidance of conflict and the promotion of a cooperative atmosphere
among the CE and natural resource agencies as active partners in the develop- -

ment of any LTMS.

b. Allowance for the timely completion of dredging activities due to
"- the elimination or reduction of environmental conflicts, as they will have

been considered in the development of any LTMS and should be identified prior

to the initiation of any operational activity. Significant cost-savings,
* tangible and intangible, will be realized.

c. Avoidance and/or lessening of potential litigation for environmental
reasons thereby reducing delays and associated costs.

d. Promoting the increased perception of the CE as an environmentally
*. responsible agency.

0
% e. Promoting of advanced programming of District (O&M) dredging and

di'posal activities leading to more efficient utilization of District
%. resources (people and funding) and the provision of greater flexibility in

programming due to the increased lead times provided with the implementation

of an LTMS.
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SF. Elimination of delays due to conflicts In the identification of
suitable disposal areas due to the advance identification of sites as part of
the LTMS.

Promotion and encouragement of the perception of the CE as an inno-
vative leader in the area of dredging and dredging technology.

h. Encouragement of the incorporation of R&D products into active oper-
ational and planning programs.

I. Through the advanced assessment of disposal alternatives, resources
andlor engineering problems should be identified early enough to be addressed,
as necessary, through a R&D program, therebv reducing the time between problem
identification and field application.

i. Promotion of an intensive coordination effort, both among (F ele-
ments (planning, operations, regulatory, etc.) and State and other Federal
resource agencies, enhancing the efficiency of operations and leading to a
better understanding of each other's program goals and objectives.

-. k. Through the active participation of State and Federal natural
* resource agencies in the development of any LTMS, the issuance of any required

permits/certification should be expedited, further reducing project delays.

I. Incorporation of a tiered evaluation, testing, and assessment proto-

- col, providing a rational, scientific approach to disposal problems associated
- with highly contaminated dredged materials that should minimize operational

delays leading to significant time and cost-savings.

m. Incorporation of the concept of beneficial uses such that enough
lead time could be provided to convince resource agencies of the concept's
usefulness and legitimacy, thereby reducing project construction delays and
costs when considering beneficial uses. Further, the concept of beneficial
uses may also be used to simultaneously address State and local natural
resource objectives.

Although there are expected to be numerous benefits associated with the
Implementation of an LTMS, the concept is not without its drawbacks that
should be considered before such an effort is undertaken and institutional-
ized. These potential constraints are as follows:

a. The development of an LTMS is expected to be time-consuming and ini- . -

tially expensive particularly in these times of reduced Federal budgets and
staffs.

b. The plans developed are not legally binding and are subject to
shifting agency policy and changes in the acceptability of current dredging
and disposal practices.

c. The development of any LTMS must be in compliance with local and
State statutory requirements which themselves are subject to change.

",V.
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d. The question of the CE authority to undertake the concept of devel-
oping LTMSs needs to be examined critically as there is the perception, either
rc.I or otherwise, that we cannot undertake such an activity.

- e. The impact of the newly initiated project and study cost-sharing
proposals of PL 99-662 needs to be critically examined in reference to the

* proposed LTMS concept.

f. The needs and responsibilities of local interests will need to be
balanced against those of the Federal government regarding navigation improve-
ments and O&M.

g. The political environment will need to be considered from the stand-
point that it may have an effect upon the agreements reached in developing an
LTMS. However, it is nearly impossible to predict the nature of these

effects.

Status

4'a The proceedings of the LTMS Workshop were edited, reviewed, and have now
been published and distributed to CE Divisions and Districts with a cover
letter dated 23 December 1986 from the Director of Civil Works, MG Hatch,
endorsing the LTMS concept and informing field offices of the next steps to be
taken in the concept's implementation. MG Hatch has established an LTMS
Steering Committee composed of representatives of the Operations and Readi-
ness, Policy, and Planning Divisions from within the Directorate of Civil

. Works, the Dredging Division of WRSC, and the WES. The Steering Committee
". has been directed to finalize the conceptual LTMS framework and accompanying

policy guidance developed by the LTMS working group, to select a model Dis-
trict(s) for LTMS demonstration and preparation of a "lessons learned" docu-
ment, to document the benefits from the implementation of LTMS, and to develop
the appropriate LTMS information/technology transfer procedures (how-to work-
shops, training and/or short courses, multimedia presentations, and/or publi-
cations for use by our field offices). To date the Steering Committee has
endorsed the conceptual LTMS framework and is in the process of selecting a

- -" model District(s) to demonstrate the LTMS concept and prepare a report on its
implementation.

Questions regarding the LTMS concept and the actions of the steering
committee should be directed to either Dr. William L. Klesch (DAEN-CWP-W; FTS
272-1979) or Mr. David B. Mathis (WRSC-D; FTS 385-3099). Additional copies of
the proceedings of the national workshop are available upon request from the

.d. WES.
'-.;.. w s.
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"LONG-TERM DISPOSAL SITE PROBLEMS AND CONFLICTS:

.--REDGE MATERIAL DISPOSAL MANAGEMENT PLAN FOR THE PORT OF NEW YORK AND NEW
"" JERSEY: TECHNICAL FEASIBILITY VERSUS ACCEPTABILITY

John F. Tavolaro

US Army Corps of Engineers
New York, New York

Introduction

The Dredged Material Disposal Management Plan for the Port of New York
and New Jersey began in 1980 and is scheduled for completion by the end of
987. Its purpose is to systematically study the feasibility of regional

dredged material disposal alternatives for the Port, which had never been done
in the past. Ocean disposal had historically been the disposal method of
choice for this area. However, with the enactment of the Ocean Dumping Act,
which states that practicable alternatives to ocean dumping must be explored

before ocean dumping be allowed, it became evident that a feasibility study r
-.such as this was necessary.

The alternatives studied included capping at the ocean dumping site and
* in subaqueous borrow pits, construction of large containment islands and of
* smaller areas or wetlands stabilization areas adjacent to the shore, confined

upland disposal, use of dredged material as sanitary landfill cover, and beach
nourishment. This paper briefly summarizes findings to date and assesses each
alternative. All too often, scientists and engineers forget that because
something is technically feasible and environmentally preferable, it is also
acceptable from socioeconomic, political, cultural, and practical standpoints.

Capping in the Ocean

Technical Summary

The capping studies conducted in 1980-1981 an-4 subsequent monitoring has
shown that ocean disposal of dredged material in the New York Bight can be
managed effectively by pinpoint dumping and capping when necessary to mitigate
potential adverse environmental impacts (Suszkowski 1981, Mansky 1982). The

* physical, chemical, and biological monitoring performed concluded that
(a) though pinpoint dumping, it was possible to place a 3-foot cap of uncon-

taminated dredged material over contaminated material in the New York Bight;
(b) less than 4 percent by weight of the dredged material to be capped is

dispersed during the dumping operation; (c) the sand cap is stable and should
, remain in place for 20 to 46 years under normal weather conditions; (d) the

S.. cap is an effective barrier to the migration of metals and organic compounds
from the contaminated dredged material into the water column; and (e) bio-
accumulation of contaminants from the dredged material is not likely to occur

"1' (O'Conner and O'Conner 1983) (Figure 1).
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Figure 1. New York Harbor, showing major rivers and

the Mud Dump Site ,

Practical Aspects

~Even though all technical studies have shown that ocean disposal of

, dredged material can be managed effectively and is environmentally acceptable,

' there is strong sentiment, particularly from the New Jersey shore communities,
""that ocean dumping at the Mud Dump Site should cease. These communities usu-

' ally seek political relief to their perception that the y are being "dumped on"
by the use of the Mud Dump Site. Frequently, there are articles in New Jersey
newspapers which allege that ocean dumping of certain dredging projects is

causing unacceptable environmental impacts to ocean and shore resources.

There have been several direct and indirect results from these concerns.
The Mud Dump Site was designated by EPA from a maximum volume of 100 MCY,
which the CE estimates will be used up by the mid-1990s. At the urging of
Congressman James Howard of New Jersey, Section 211 was added to PL 99-662, .-
which states that within 3 years EPA shall designate a new ocean disposal site'"

for dredged material at a distance of at least 20 miles from shore that will ,%
be used for disposal of dredged material determined not to be "acceptable" at .

~the Mud Dump Site. Acceptable dredged material is defined as "rock, beach .

quality sand, material excluded from testing..., and any other dredged mate-
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pollutants." This definition has a multitude of possible interpretations and
has caused uncertainty as to the need and use of the new site, the number
of sites requiring designation, the future use of the Mud Dump Site, and the
future economics of dredging and dredged material disposal for the Port.
Since EPA requires that an Environmental Impact Statement (ETS) be written for
ocean disposal site designations, a 3-year time frame is optimistic. Imple-
mentation of Section 211 is currently being discussed by both the CE and EPA.

Subaqueous Borrow Pits

Technical Summary

Disposal in subaqueous borrow pits with capping has been determined to
be a technically feasible and environmentally preferable disposal alternative
(Bokuniewicz, Cerrato, and Hirschberg 1986). The ocean disposal capping

studies previously described, as well as laboratory studies of the effective-
ness of capping (Brannon et al. 1985), studies of capping operations in the
Long Island and Puget Sounds (Sumeri 1984) , and several field tests of dis-
posal of dredged material in borrow pits in New York Harbor, led to this con-

* clusion. It was determined that a small pilot project originally planned was
no longer necessary. Efforts were then turned towards designing an opera-
tional borrow pit disposal program using either newly dug or existing borrow
pits. Environmental clearances are currently being pursued to designate a

".- borrow pit disposal site in New York Harbor (Figure 2). Because of limited
volume available in a borrow pit disposal site, such sites will be reserved
only for dredged material not suitable for unrestricted ocean disposal.

Practical Aspects

A number of years ago, the original pilot project involved disposal into
one small section of an existing borrow pit offshore at Staten Island, New
York, with plans to cap and monitor for 6 months to determine the environmen-
tal impacts. However, a local Staten Island conservation group, the Natural
Resources Protective Association (NRPA), strongly opposed the pilot project
because they considered the borrow pit to be a prime recreational fishing

area. NRPA mustered public support and enlisted the aid of their local US
* Congressman and State elected officials to raise concerns with the New York

District. They sued the State of New York for issuing a Section 401 Water

Quality Certification for the project. A temporary injunction caused delays
while the issues were argued in court. The State Supreme Court decided that
there was enough "disparity of scientific opinion" to "hold these motions in
abeyance" until a neutral scientific panel "mutually selected by the parties"
determined the impacts of the pilot project and reported back to the court.
New York State appealed the decision, but the Appeals Court ruled that it was

- not appealable because a decision had not been rendered, but merely delayed
until the panel made its report. Efforts by the State to assemble a scien-
tific panel acceptable to both parties failed, which further delayed the
project.
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Figure 2. Locations being studied for the potential

siting of a borrow pit disposal site.

Meanwhile, fisheries surveys of borrow pits in New York Harbor had been

- funded by New York District to determine in detail the resource
potentially being affected by the pilot project. These surveys showed that
although borrow pits did not support permanent fish populations and were not

*- an important food source for migratory species, they did tend to congregate
fish in higher numbers than the surrounding flat sandy bottom for most of the
year (Pacheco 1983; NMFS 1984; Conover, Cerrato, and Bokuniewicz 1985). Based
on this information, the State revoked the Section 401 certificate. New York

* District subsequently reapplied, but now was required to prepare a New York

State EIS for the pilot project.

* While these events were taking place, other completed research on the

effectiveness of capping and borrow pit disposal (Brannon et al. 1985 and
.4 Sumeri 1984) indicated that the pilot project as planned was now no longer

necessary. The questions it had been designed to answer had already been
answered, and results showed that borrow pit disposal could be effectively and
efficiently done. New York District suggested that all parties concerned work
together towards developing an operational program of borrow pit disposal,

selecting an existing pit or an area environmentally suitable for the con-
struction of a new pit, or both. Both the State and the NRPA agreed to work

* with the District, although NRPA stated that while they were not opposed to
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borrow pit disposal in principle, they did not want existing borrow pits used
for disposal.

The State agreed to overlap regulatory processes to the maximum extent

possible, and the District withdrew its second application for a Section 401
certificate, and applied for a third certificate for an operational program.
The District began with Federal EIS preparation. At this stage, NMFS, EPA,

and the States of New Jersey and New York all agreed to be cooperating agen-
cies on the FIS. FWS has expressed their support and interest.

:'' -' Containment Facilities

:ec:hnica' SummaryI

Three types of offshore containment facilities are being studied:

,' '.., large containment islands of 500 acres or greater, (b) small containment
-rea, and (c) wetlands stabilized areas adjacent to shore. Siting studies
-re still being performed for locating a large containment island. These

'V stw cles include a fisheries survey and henthic invertebrate survey to compare
* pecies abundance in various areas of the Harbor. Three potential island

-"...ons have been identified in the Lower Bay of New York (Bokuniewicz and

-errato 1984) (Figure 3) To maximize life of a containment island, it could
receive only that dredged material not suitable for unrestricted ocean dis-
posal. A 500 -acre island used in this manner could have a 25-year life and e
hold up to 28 MCY.

Site screening tor potential small containment areas and wetlands was
completed by the District (US Army Corps of Engineers 1983a) (Figure 4),and

.- only two small areas, one small island site, and one potential wetland site

Queens

Brooklyn 00

Staten
"%%% Island

* East
Bank

- qWest Bank

Raritan Bay

New Jersey

Figure 3. Potential large containment island sites
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were identified, a'L with very limited capacity. Combined capacity amounts to
only about 25 percent of the large containment island.

Practical Aspects

A large containment island may ne worthwhile fur the District to pursue
if it is restricted to dredged material 'hat cannot be placed in the ocean.
It is much more economical to construct one large island than to build the

% other small containment sites. In addition, any wetland site could only make
use of uncontaminated material. For these reasons, small areas and islands
and wetlands were determined to not be feasible as regional disposal options,
but may be reserved for special cases or on a project-specific basis.

A large containment island is also a potential long-term disposal alter-
native, but implementation would require a cost-sharing local sponsor. State
and port officials have expressed reluctance in assuming a leadership role in

*. project implementation. As a result, New York District cannot proceed beyond
the feasibility study and preliminary siting stage for an island despite its
great potential for a long-term disposal site. Primary objections center
around the controversial requirement in island construction in permanently
converting bay bottom into upland/island habitat. Environmental action groups
have already raised their concerns, and they would prefer to see an environ-
mental use such as seabird nesting, a refuge, or a park as the ultimate use of
such a site. Such ultimate uses do not inspire interest from developmental,
State, or local sponsors who would cost-share such a project. In addition,
sponsor needs could conflict with the long-term disposal plans of the Dis-
trict, in that such a sponsor would want the site filled quickly so it could

be developed.
.- 4

Upland Disposal/Sanitary Landfill Cover

Technical Summary

Upland disposal requires transporting dredged material to a confined,
diked site on land for dewatering. Use as sanitary landfill cover involves
use of dewatered material on a daily basis, or an intermediate or final cover
on landfills. State law requires that landfills be covered at the end of each

*" working day with clean material for public health reasons, amounting to

millions of yards each year for regional fills. Preliminary feasibility
studies determined that dewatered dredged material was environmentally suit-
able for landfill cover (Malcolm Pirnie Inc. 1982). This includes dredged
material not suitable for ocean disposal.

O. Approximately 300 upland areas with less than 33-percent vegetative
cover, within 100 miles of Upper New York Harbor, were identified in parcels
of from 10 to 1000+ acres (Leslie et al. 1980). Site screening of these 300
areas eliminated all but 2 areas (Figure 5). All other sites were eliminated
due to land use conflicts or environmental considerations. Their limited
volume (11 MCY combined) made their use impractical unless the material was

* Odewatered and used as landfill cover.
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Practical Aspects

That only two upland/dewatering sites remain under consideration is to a
large extend a reflection of waterfront property values in this area. Most
large tracts of vacant land near the Harbor are already committed to port or
development projects. With 7 million people in New York City and 11 million
in the Greater New York/New Jersey area, urban pressures on waterfront prop-
ertv are very great. As a result, most landowners are not willing to commit

- their land for use for dredged material disposal or landfill dewatering. Some
were willing if a short-term use was intended, and especially if adjacent low-

lying areas (wetlands) were filled. They were apparently looking for free
landfill and the needed environmental clearances so that they could develop
the site commercially. These sites were excluded from further consideration
u'u4er those conditions.

Site N37 is a 105-acre lot and is purportedly available foi purchase for

over $6 million. The lot is prime waterfront, zoned for port/industrial/

manufacturing use. This lot has the same institutional constraints described
under Containment Facilities, and no local cost-sharing entity has taken a
lead role in its purchase.

Site N61 is a 32-acre lot and is purportedly not available for purchase.

it is, however, available for limited use providing the landowners can develop
it later. The lot is an old disposal site for material from Shoal Harbor and
Compton Creek, Federal navigation projects, but is no longer used for that
purpose due to landowners' desire to put the material in adjacent wetlands

i they also own. Its use for landfill dewatering is doubtful, and transport
costs from either site would be very expensive.

S.'" The only economical way to use dewatered dredged material for landfill

cover is to dewater the material adjacent to the landfill site. This is being
tested in a pilot project at the New York City landfill at Fresh Kills, using
dredged material generated from New York City dredging projects.

Beach Nourishment

Technical Summary

Beach nourishment is a common practice on recreational beaches to

replace sand lost to erosion. It generally involves hydraulic placement from
an offshore borrow area. In the NY/NJ area, it sometimes includes dredging of
beach quality sand from Federal navigation channels. Beach nourishment is

usually technically feasible if the material is approximately 90-percent sand
O. or greater. Only a few channels within the District contain sand of that

quality, amounting to less than 10 percent of the annual dredging (Figure 6).
Beach nourishment is an environmentally acceptable alternative within the Dis-
trict (US Army Corps of Engineers 1983b).

.1

211

e
%, - . ' '. - ,.- , . , - ,-.-. . - . ' . - , j ,. - .. . . , - . • .-. .• . . .



Quen

NeVre

Brokly

<-SP

State

Islan

.5.A

5*212

% , le

%5



" Practical Aspects

The sand dredged from District channels is usually more fine-grained

than is desirable for beach nourishment and erodes much more quickly than

coarser grained sands. Costs of beach nourishment generally are at least $2

to $3 per cubic yard more than the cost of ocean disposal. It is probably
more practical for a local sponsor to go to an offshore borrow area rather

than the shipping channel to obtain beach nourishment sand.

Certain restrictions are placed on the CE where beach nourishment is

concerned. PL 94-587 requires that sand generated from Federal projects can

be placed on beaches only when it is deemed to be in the public interest and

that any increase in costs be paid for by local interests. PL 99-662 recently
modified this so that local interest must pay only 50 percent of the increased

costs. This still requires considerable funding from local governments and

other entities, and often is not possible.

Beneficial use of dredged sand is encouraged where possible. For exam-

ple, the demand for sand as fill or construction material has exceeded the

nearby upland supply, and private business concerns now are permitted to mine
sand from the entrance channel to the harbor, rather than the CE carrying that

sand out for ocean disposal. Furthermore, the dredging required to mine the

sand keeps the CE from spending Federal funds to dredge that channel. The

States of New York and New Jersey collect royalty fees, and the dredging com-

pany makes a profit from the sale of the sand for use as aggregate material.

In addition to the above, two other uses of dredged sand are very prac-

tical: (a) placing the sand into the littoral drift system along the beaches
to slow down-drift erosion and (b) using the sand for capping at the Dis-

trict's ocean dumping site.

Conclusions

The several studies discussed in this paper have arrived at a number of

conclusions, and have demonstrated that:

a. There is a continued need for ocean disposal for the majority of

dredged material from the Port of New York and New Jersey. None of the alter-
natives to ocean disposal that were studied, either singly or in combination,
would be able to accommodate all dredged material generated from the port for
a number of years.

b. Ocean disposal can be managed effectively and in an environmentally
sound manner through techniques such as pinpoint dumping, capping, and envi-

ronmental monitoring.

c. Any alternative to ocean disposal must be able to accept the limited

volumes of dredged material which are not acceptable for ocean dumping or

require capping. There appears to be two potential alternatives which will
meet this criterion: (1) subaqueous borrow pits for short-term needs and
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(2) a large containment island for long-term needs. All other alternatives
seem to be suitable for special case dredging.

d. The acceptability of ocean disposal is a critical issue. Continued
political pressure to close the Mud Dump Site or move it farther offshore has
economic implications to the efficient dredging of the port. The exact magni-
tude of these impacts depends on the location and planned use of the future
disposal site and any restriction placed on future use of the Mud Dump Site.

e. The acceptability of subaqueous borrow pits as disposal areas -

depends largely upon the exact location of the pit selected and whether an
S.. existing or a new pit is used.

ciicf. A large containment island is not possible to implement unless spe-

cific Institutional arrangements are made between the States of New York

and/or New Jersey (or another local entity) and the Federal government. To
date, no interest in pursuing this goal has been expressed by any local

agency.
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LONG-TERN DISPOSAL SITE PROBLEMS AND CONFLICTS:

ALTERNATIVES FOR THE FUTURE

Glenn W. Kinser
US Fish and Wildlife Service

Annapolis, Maryland

When I started to write about the who, what, why, when, and how of
dredging and disposal, particularly with regard to potential alternatives, I
realized that we are talking about the blind man and the elephant. What we
are calling dredged material here has other names in other situations. It is
turbidity when I am dealing with the Chesapeake Bay. It is bed load and other
issues when I am dealing with the Potomac River, and what effect they may have
on living resources. There are a lot of things to tie together here. I ended
up deciding that I would like to pass on two ideas to you.

The first is basically that any effective consideration of dredged mate-
rial in the future must deal not only with where you are going to put the
dredged material, but how it got there in the first place. The sediment that
leads to a dredged material disposal problem has an origin in the upper por-
tion of the watershed. At some point in time it was all part of the land, and
repetitive dredging of this material that washes down seems an inefficient way
to handle the cverall problem.

My favorite story is of Sisyphus, who was condemned to Hades to forever
roll a heavy stone uphill, only to have it fall back down again, and have to
start all over. That is the way it is with dredged material. There are dif-
ferent ways we can handle dredged material once it gets downhill, but our
basic problem is at the top of the hill--how can we treat the watershed to
prevent so much erosion and sedimentation?

This effort is going to require all of us, including involvement of
other groups and disciplines not represented in this workshop. If fact, it
may behoove us to have another workshop which addresses the source of dredged
material and how to prevent it from ever reaching the rivers, estuaries, and
bays. There is no single answer to this problem. In some cases, it may be as
simple as reforestation. In others, we may be able to keep a lot of material •
in place by changing or modifying a variety of land use practices. Studies
show that forested watersheds release only 1/10 as much sediment and nutrient
loads as unforested watersheds. Material may be trapped on its way to the

- estuary. This will include legal and economic considerations. We will have

to come to grips with road construction practices, housing and urban develop- -

ment, and other major urban and industrial causes of erosion as well as that
from agriculture and forestry lands.

Unfortunately, once material makes its way to Chesapeake Bay, we find
that it moves around the bay and must be dealt with over and over again. We
are seeing the decline of resources in the bay, partly due to the effects of
this material--turbidity, excess nutrients, and contaminants.

O.1
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The second idea I want to discuss is the long-term management of dredged

material. As we all know, in New York and other areas, traditional disposal
sites are becoming increasingly difficult to find and obtain, especially in
the coastal plain. These areas have always functioned as sites for urban and
industrial expansion. As a result, upland disposal sites are now more costly
and much more scarce. Recognition of the importance of biologically produc-
tive wetlands, shallow water habitats, and submerged aquatic vegetation beds
mandate that we look at other solutions.

In the future, many opportunities exist for a long-term productive use,

• . including beach nourishment, marsh creation, habitat development, multiple use
of confined disposal facilities, etc. Dewatering and rehandling of dredged
material is encouraged to prolong use of disposal sites. Long-term dedicated

sites have the economic advantage of not requiring lengthy environmental
assessments nor a reexamination of engineering feasibility, thus saving Fed-
eral dollars.

In summary, the FWS supports methodologies which incorporate watershed 4

analysis as an integral part of dredged material management, long-term dis- ,.Nr
posal site use, and beneficial use of the dredged material from those sites.
I want to close by listing the FWS Dredging Policy Guidelines for Chesapeake 0

Bay.

FWS Dredging Policy Guidelines

Because of the continuing and pervasive decline of Chesapeake Bay
resources and the quality of the Chesapeake Bay, there is an overriding need -
to protect existing habitats and organism stocks for future restoration
efforts. In situations where there are conflicting uses for shallow water
habitat, decisions regarding dredging must take into account the immediate and
cumulative impacts of the proposal on the natural resources and the consis- - "
tency with the Chesapeake Bay restoration effort. Although dredging has his-
torically occurred due to shifting sands and shoals, the frequency and number
of projects have risen due to a population increase and the lack of deep water
areas on many tidal creeks. For purposes of this guidance, shallow water is
defined as that area extending from the mean high water line to a depth of
2 metres (6.6 feet) below low water. This corresponds with the boundary

between wetland and deep water habitat as developed by Cowardin et al. (1979).

This shallow water area ranges from the intertidal zone to the subtidal

and includes many habitat types from shorelines, mud flats, sand, rock and -

cobble beaches, emergent vegetation stands, submerged aquatic vegetation beds,
and open water. Flora typical of this shallow water includes cattail, cord-
grass, saltmeadow hay, reedgrass, eelgrass, widgeongrass, pondweed, redhead
grass, horned pondweed, hydrilla, etc. Fauna found in these areas includes
plankton, worms, crustaceans, snails, crabs, fish, oysters, clams, passerine
birds, wading birds, ducks, geese, swans, and mammals.

Dredging in tidal waters requires permits from both State and Federal

programs; therefore, these guidelines are intended to clarify the criteria
with which permit applications will be evaluated. The restoration of the
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Chesapeake Bay is a paramount goal in the programs of all of these groups. In
addition, they recognize that individually minor actions have had and will

- continue to have a cumulative and degrading effect on the Chesapeake Bay.
Although permits will be considered on a case-by-case basis, the following

* factors will enter into the decision made on any dredging project:

a. Dredged Material Disposal Site. An upland disposal site, preferably
. one already altered or one with little or no wildlife value is required.

Capacity of the site must be adequate to hold initial dredge volume and also
projected volume from maintenance dredging. Other disposal options that

substantially benefit fish and wildlife resources will be considered. Proper
erosion control techniques will be employed.

b. Historical Use/Previously Existing Channel. Generally, maintaining
existing and continually used channels, slips, and boat accesses will not be IL
opposed provided proposed dredging does not exceed historical dinensions.

c. Submerged Aquatic Vegetation (SAV). Because of the important habi-
tat that SAV provides for aquatic organisms as well as its water quality bene-
fits, dredging will not be allowed within 10 feet of an existing or potential
.AV hed or on a 3:1 slope, whichever is greater. Since bay grasses are

• yriodic in occurrence and transitory in nature, historical records will be
Used to estimate potential distribution.

d. Fest Management Practices. In many situations, the sedimentation
?rohlems which generate a dredging request are not being corrected. As such,
dredging is only "reacting to a symptom." In those cases where the source can
1e reasonabily identified, the permit for dredging, if issued, will contain
.onditions requiring that Best Management Practices be applied to control sed-

-. imentation at the source and/or within the watershed.

e. Method of Dredging. In all situations, Best Management Practices
must be applied to minimize the adverse impacts of dredging. Generally,
hydraulic dredging is the preferred method, while clamshell or dragline dredg-
ing causes the greatest amount of disturbance to aquatic resources.

f. Emergent Vegetation. Emergent vegetation serves many functions
ranging from primary productivity; nutrient transport; providing fish, other
aquatic organisms, and wildlife habitat; shoreline protection from wave

* energy; and providing aesthetic enjoyment. Because of the national importance
of our wetland resource as defined within the FWS publication "Classification

of Wetlands and Deepwater Habitats of the United States," these areas will not
he disturbed, and an adequate buffer zone of no dredging will be maintained

from them.

O. - . Cumulative Impacts and Secondary Impacts. It is important that both
secondary impacts and cumulative impacts of the proposed dredging be addressed
by the applicant. The effects of any dredging proposal will be assessed in

- relationship to other existing and potential permit activities in a particular

water body. In addition, secondary impacts (e.g., spur channel dredging) will
also be evaluated.
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h Time of Year Restrictions. Because of the spawning characteristics

of fish, shellfish, and other organisms in the bay, there will be time-of-year
restrictions imposed on any activity in shallow water that will potentially
disturb reproductive activity or survival of eggs and larvae.

i. Alternative Review. Each application for dredging must be accom-

panied by an analysis of alternatives to the proposed action. These alterna-
tives should include but not necessarily be limited to: piering, community
marina, zonation mooring, alternative channel locations, and no action.
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LONG-TERM DISPOSAL SITE PROBLEMS AND CONFLICTS:
EVALUATING SEAFLOOR IMPACTS USING THE BENTHIC RESOURCE ASSESSMENT

TECHNIQUES (BRAT)

John D. Lunz, David A. Nelson, Douglas G. Clarke, and Edward J. Pullen
US Army Engineer Waterways Experiment Station

Vicksburg, Mississippi

Introduction

CE activities, particularly dredged material disposal, affect the sedi-
mentary and biological character of the seafloor (Figure 1).

RELEASE RELEASE ZONE

w-.[,- POINT,'

- VERY LOW-DENSITY

CUREN MATERIAL0
HIGH-DENSITY".''- ~~~~MATERIAL-', . ... " " .

-;...- '; LOW-DEI SITY "MATERIAL
= \',,, ON THERMO-PYCNOCLINE

'""/ ,'", v'. .EXTEND)ED ".

'% ',IMPACT ZN

DISPOSAL SITE BOUNDARY

Figure 1. Hypothetical disposal event showing
*trajectory of dredged material through the

water column and dispersion on the bottom

An often expressed concern about these activities is their immediate and
long-term effect on the value of the seafloor as a feeding area for commer-
cially and recreationally important bottom-dwelling fishes. The WES has

O0 developed a set of procedures, collectively called the Benthic Resource
Assessment Technique (BRAT), to address this concern (Lunz and Kendall 1982,

Clarke and Lunz 1985).

BRAT Rationale and Methods

The BRAT recognizes a condition well-documented by marine biologists
that there is a general pattern in biological responses following a seafloor
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disturbance (Figure 2): with the passage of time following the disturbance,
an increase in both the size of the animals comprising the bottom (benthic)
community and the depth of biological activity in the substrate occurs.

*' :, c i2 l X

OXIDIZED
SE DIMENT

ANAEROBIC
SEDIMENT -.

Figure 2. Diagram of the development of organism-sediment rela-

tionships over time following a seafloor disturbance. After

disturbance, numerous, small, surface-dwelling organisms are
initially established and through time are replaced by larger,

deeper mud-dwelling species (adapted from Rhoads and Germano
1982)

The BRAT further takes into consideration that underlying differences in
the diets of different fish species, different sizes of the same species, and
the same species and sizes feeding in different locations may be explained by
the tendency of most fishes to eat prey they can most efficiently detect, cap-

ture, and ingest. The potential for prey detection, capture, and ingestion
collectively define prey availability. In the BRAT, the foraging depth (Fig-
ure 3) of a fish or a group of fishes and the size range of prey consumed by a

given group of fishes (Figure 4) are used to describe a fish's prey-
exploitation strategy. Knowledge about these strategies allows an investiga-

tor to estimate the portion of a particular bottom-dwelling (benthic)
* invertebrate assemblage that is available to a selected fish or group of

fishes. Agencies concerned about alterations in the fish-food (forage) value
of the seafloor can document and to some extent predict changes in value
through time since the disturbance.

The BRAT requires depth- and size-distribution Information on the ben-

thic invertebrate community. This information is obtained by collecting sea-
* floor samples using a box core (Figure 5). Information about the prey

exploitation strategies of fishes inhabiting a project area is obtained by

analyzing the stomach contents of trawl-caught fishes (Figure 6).

A BRAT Application

The BRAT was applied to the Foul Area Disposal Site (FADS), which is

located in the Atlantic Ocean off the coast of Boston, Massachusetts (Iunz

221



W WW-r

P-.. _ -= = ===========A= '

-.,

,.'.-'.. . . .. _

- _Figure 3. BRAT takes into consideration the foraging
depth of a given predator, which is defined as the

depth in the sediment column to which prey are
removed

TYPE I TYPE lfl

01

TYPE U

Figure 4. Hypothetical predator groups based on prey
size selectivity. Predators displaying Group I prey
size exploitation feed predominantly on small prey
items, Group 11 predominantly on intermediate size
prey items, and Group III predominantly on large prey

items
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FiCure 5. The (rav-O'Hara box core Figure 6. Trawl used to collect
ised t,, collect BRAT section ben- fish for the stomach contents

thic samples analysis

"Figure '). This general area is an important commercial fishing ground
a variet, of flatfishes and other types of bottom-dwelling fishes. The

investiP.ition wa.s designed to document the effect of dredged material disposal
*, iv tiv t 1 5 on forage habitat value of the seafloor. The results of this
Itudy, which are based on a single cruise conducted in October 1985 approxi-

mitelv , months following dredged material disposal, are described in the fol-
(,wing paragraphs.

-'w..se i f fish-stomach-contents samples Identified five prey exploita-
ti.u trategies. For example, predators displaying a small-sized prey exploi-
i tato,1 strategy were assigned to Group I (Figure 8), whereas, predators

o dip'. vyitng large-;i7ed prey exploitation behavior were assigned to Group III
-.', .- ( Figur,, '- ) .

ithe sie and depth distributions of biomass of benthic communities
ir hah! ing the area of the seafloor disturbed by dredged material disposal and

" the r ,erence area are depicted in Figures 10 and 11, respectively.

The resul of the BRAT provided an estimate of the amount of poten-
0 tially available food (resource value), expressed in grams of food per square

meter, (a on the dredged material "mound" within the disposal site, (b) on
the seaflonr away from the mound at the edge of the disposal site, and (c) on

the seafloor at the reference area (Figure 12). The resource values of the
three locations were compared for the single seasonal observation and the

fishes examined. Based upon this benthic and fish diet information, we con-
cluded that (a) dredged material disposal operations within the FADS altered
the character of the benthic community and (b) the altered community condition
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Figure 11. The size and depth distributions of ben-
thic communities inhabiting the reference area prox-

imal to the Foul Area Disposal Site
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S. - .'.n eucement or e Si/eS o t islhes present at tile

. x, th the e\ception of A!-mcrican plaice greater In standard
.r.t t 'tr et re- witc'h flounider greater than U)-cent imetre stan-

,:"':- ... iscuss ion i

! K.- is a technique or evaluation tool which can be used to provide
'- 'r, a le uumer ial values of seafloor bottoms in terms of their potential

..r vtd n ood for bottom-feeding fish. It is a tool that can be used in
e * le i,! . "-ma i'nc ,rocess to evaluate alternative sites for construction or

.- ' - :. ' "A isK' bR.] can al qo be used to test the influence of

"- o!.isposal material, to examine effects of the fre-
ios~i how otten to dispose at a site), and to evaluate seasonal

e , olsposal (when to dispose at a site). To date, the technique has
ee ippl ied in the North Atlantic (Lunz 1986) and mid-Atlantic (Kendall and

It ic -urrentiv being applied in the North Pacific in Puget Sound
'.rke 1'"-, and in the South Pacific in California. BRAT is being tested in
ifor: as a method to determine potential food resource value of estuarine

* intertidal mud flats for wading birds and shorebirds.

,he Benthic Resource Assessment Technique can be used to determine the
iea t Parm,ful or the most beneficial use of dredged material. The goal of
.red'ed material disposal, based on solid ecological principles, would be to
-.. :fimize the availability of food production to fish by minimizing recoloniza-

tion times or bv developing of substrates with a low food resource value.

Conclusions

The Coastal Ecology Group of the WES has developed a set of procedures
to take benthic characterization information and produce semiquantitative
estimates of the potential trophic value of soft-bottom habitats. These pro-
cedures are called the Benthic Resources Assessment Technique (BRAT). As
presently configured, the BRAT can be applied under any circumstances in which
the preproject or postproject fishery value of an unvegetated soft bottom is

* an important issue. Although developed primarily for application to subtidal
estuarine and coastal marine systems, the BRAT has potential utility in river-
mhe and lacustrine habitats as well. A trial of the BRAT for estimating the

. "value of mud flats for shore and wading bird feeding is in progress at this
time. BRAT shows great promise for this type of application.

L
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'ESfiiHN: Bow will you select the Districts to be used as models for LTMS?

D)R. KLESCH: My understanding is that a letter will go forward to Districts
and Divisions requesting that they put together a proposal, from which final

selections will be made.

'LiSTION: What kind of response are you getting from the State regulators as
fa as using the dredged material for any particular use?

MR. TAVOLARO: State regulations don't consider dredged material any different
from a contaminated material; therefore what may prove feasible from a techni-

cal and engineering standpoint often does not become an operations reality due

to legal and other constraints.

COMMENT: It sounds like time for Jack Buzzi to make one of his timely deals!

'QUESTION: Where you increase your activity in the upper surfaces and you get

small forage fish in there, doesn't it follow that the larger fish will come
in to feed on the forage fish?

MR. NELSON: You're absolutely correct.
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QUESTION: You haven't seen an increase in biomass productivity in those areas

so far?

MR. NELSON: Our only measure with the BRAT is availability of food. We made

the assumption that the fish would be there if their food sources were present
in sufficient quantities.

QUESTiON: You say small fish feed on the bottom or on the surface?

MR. NELSON: Food resources encourage small fish to feed on the surface of the
bottom, not the water surface.

' QUESTION: Wouldn't you do better to set up size categories of the fish you

are finding?

MR. NELSON: That's generally what we are doing. I didn't get into all the
- details of the BRAT model in this brief presentation.
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CLOSING REMARKS

COL Martin W. Walsh Jr., District Engineer
US Army Corps of Engineers

Baltimore, Maryland

Well, the longer we went into this conference, the hotter it got! Now
that we've all gotten to know each other, maybe we should continue for another
few days. It has certainly been a real privilege and a terrific experience
for Baltimore District to host this conference, and a fine experience for me
personally. I don't often have this long to devote to any one topic in the
course of my duties as District Engineer.

We have heard some very informative presentations by MG Hatch,
BG Williams, and Mr. Rees. These have been learning experiences as well.
It's always a privilege for me to listen to Mr. Bill Murden, who is a great
man with worldwide experience. I'm very pleased to see all of us--scientists,
engineers, and other professionals--talking to one another about a problem and
an opportunity that concerns us all--dredged material disposal and its bene-

* ficial use as a resource material.

We with apparent conflicting interest are getting a lot done. Talk is
cheap, and a lot of real work has gone on before. There's plenty of applied
work waiting ahead for us. Our challenge is not to close our minds to change,
innovation, tried-and-true methods. We have to advance the state-of-the-art,
or the state-of-the-daring, if you will. Certainly we should not go home and
dismiss what we've heard here. Remember the people you met, the contacts you
made. Keep talking to each other!

Before we adjourn, I have many people I want to thank for their hard
work in making this workshop happen. First of all, the speakers were out-
standing and contributed much to the the technical success of this meeting.

Robert Gore deserves a special round of applause and special thanks,

- - because he was the overall coordinator, the director, producer, etc., that
--brought this meeting together. He and his coworkers did all the trench work--

hotel arrangements, etc. I certainly want to thank Harold Nelson,
• Glenn Earhart, and Bob Blama, among others from Baltimore District, who were

major contributors to this meeting's success. There are many people in Balti-
more District who worked on this, and I hope they will forgive me if I fail to
mention them individually.

This was a team effort. There were other agencies involved, and our
. sister Districts and NAD. Our planning committee consisted of Carol Coch of

New York District, Tom Schina of Philadelphia, Tom Yancey of Norfolk District,

Mary Landin of WES, Bob Carlson of NAD, and Dave Mathis of WRSC-D. I'm sure I
missed some people, and I think we need to give us all a utility infielder

round of applause.
'V.
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Don't forget the field trip to Hart-Miller Island tomorrow. I know you

are going to enjoy the day. I thank each of you, and I hope you have enjoyed
your stay in Baltimore.
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