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& PREFACE

The Proceedings of the 45th meeting of the Coastal Engineering Research

% ' 4 E 4 L ' 'I A Iy E n g fa cr-i!s 4 p e m i

.... ..t.w-- provide a record of the papers presented, the ques-

tions and comments in response to the papers, the interaction in response to

the papers, the interaction among program participants and the CERB aRd-4h

The meeting was hosted by the US Army Engineer District, Alaska (NPA),

under the direction of COL Wilbur T. Gregory, Jr., Commander. NPA is in the

US Army Engineer Division, North Pacific (NPD), under the direction of

BG(P) George R. Robertson, Commander. Acknowledgements are extended to the

following: Mr. Carl Stormer (NPA) who coordinated the meeting; Mr. James

Bales (NPA) who executed the planning details including the field trips to

Prudhoe Bay and Valdez; Ms. Trillis Rubison who coordinated the details of the

activities in Homer, Alaska; and Ms. Elizabeth J. Brady, Court Reporter, for

taking verbatim dictation of the meeting. Worthy of commendation also is

Mrs. Sharon L. Hanks (CERC/WES) whose assistance in setting up the meeting and

assembling information for this publication proved invaluable. Mrs. Jamie W.

Leach (Information Products Division/WES) edited these proceedings. Acknowl-

edgement is also extended to Mr. Andre Szuwalski (CERC/WES) for providing

summaries of discussions following the papers, editing, and compiling these

proceedings. Special thanks are extended to Ms. Brenda J. White who typed the

original manuscript.

The proceedings were reviewed for technical accuracy by Mr. Charles C.

Calhoun, Jr., Assistant Chief, CERC, and Dr. James R. Houston, Chief, CERC.

COL Allen F. Grum, USA, Executive Secretary of the Board and Director of WES

provided additional review.

Approved for publication in accordance with Public Law 166, 79th Con-

gress, approved 31 July 1945, as supplemented by Public Law 172, 88th Con-

gress, approved 7 November 1963.

Partick J. lm-

Brigadier Gener , Corp f Engineers
President, Coastal Engine ring Research Board
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INTRODUCTION

The 45th Meeting of the Coastal Engineering Research Board (CERB) was

held in Fairbanks and Homer, Alaska, on 14-16 May 1986. It was hosted by the

US Army Engineer District, Alaksa (NPA), under the direction of COL William T.

Gregory, Jr., Commander. NPA is in the US Army Engineer Division, North

Pacific, under the direction of MG (then BG) George R. Robertson, Commander.

The program format was designed to promote information exchange among members

of the Board and attendees from various US Army Corps of Engineers (Corps)

Districts and Divisions and the Office of the Chief of Engineers.

The Beach Erosion Board (BEB), forerunner of the CERB, was formed by the

Corps in 1930 to study beach erosion problems. In 1963, Public Law 88-172

dissolved the BEB by establishing the CERB as an advisory board to the Corps

and designating a new organization, the Coastal Engineering Research Center,

as the research arm of the CERB. The CERB functions to review programs

relating to coastal engineering research and development and to r nd

areas for particular emphasis or suggest new topics for study. he Board's

four military and three civilian members meet tdcz a year at a vuLIc.l-r

c::tl Ccrp: s-strictr._A $v44w to do the following:

' Disseminate information of general interest to Corps coastal Dis-
tricts and Divisions;

Obtain reports on coastal engineering projects in the host (local)
District or Division; receive requests for research needsj

Provide an opportunity for State and private institutions and
organizations to report on local coastal research needs, coastal
studies, and new coastal engineering techniques

de Provide a general forum for public inquiry;Ck ),

la Provide recommendations for coastal engineering research and
development.

Presentations during the 45th CERB meeting dealt wi thlocal and national

concerns. Topics included'the regulatory program in Alaska coastal areas,

North Slope hydraulic modeling activites, deep-draft navigation aspects of

Prince William Sound, Homer Spit Beach Erosion Project, Anchorage Harbor Deep-

Draft Navigation Feasibility Study, and the Alaska Coastal Data Collection

Program. During this meeting discussions also continued related to the

challenges that were presented to the Board by LTG E. R. Heiberg III at

the previous CERB meeting in Sausalito, California (4-6 November 1985).

5



Documen ed in these proceedings are summaries of presentations made at the
meeting discussions which followed these presentations, as well as recon-
mendatins by the Board for coastal engineering research and development.
Verbatin transcripts of the proceedings are on file atWES.

ppendix A to this proceedings contains the dredging operations research
and development program needs and priorities. Appendix B summarizes the CERB
task force meetings. Appendix C contains recommendation letters from nonmili-
tary CERB members.
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45TH MEETING OF THE COASTAL ENGINEERING RESEARCH BOARD

14-16 May 1986
Fairbanks and Homer, Alaska

AGENDA

14 May 1986

0630 - 0730 Fort Wainwright Breakfast Briefing at Captain
Bartlett Inn - Military only required

0730 - 0815 Registration

0815 - 0820 Opening Remarks BG Patrick J. Kelly (DAEN-CWZ)

0820 - 0830 Welcome BG(P) George R. Robertson (NPDDE)

0830 - 0835 Welcome to Alaska District COL Wilbur T. Gregory, Jr. (NPADE)

Announcements Mr. Carl D. Stormer (NPAEN-H-HD)

0835 - 0850 Regulatory Program in Alaska Coastal Areas Mr. Larry L. Reeder (NPACO-R-S)

0850 - 0905 North Slope Hydraulic Modeling Activities Mr. H. Lee Butler (WES/CERC)

0905 - 0930 Design Evaluations in Support of North Slope Mr. Victor Manikian, Prudhoe
Activities Oil Production Major Projects in Planning Facilities
Prudhoe Bay Region, Alaska

0930 - 0945 COFFEE BREAK

0945 - 1015 Deep-Draft Navigation Aspects of Prince Captain Andy 0. Santos, Port Captain
William Sound Sohio

1015 - 1045 Transport to Airport

1045 - 1245 Flight to Prudhoe Bay with Box Lunches on
Aircraft (Convair 580 Turbo Prop)

1245 - 1600 Tour Prudhoe Bay

1600 - 1745 Flight - Prudhoe Bay to Fairbanks

1745 - 1815 Transport to Lodging

1900 - 2100 DINNER (Captain Bartlett Inn)

15 May 1986

0730 - U830 Transport to Airport

0830 - 0945 Flight to Valdez

0945 - 1000 Transport to Valdez Terminal

1000 - 1030 Valdez Terminal Mr. W. D. Howitt, Terminal
Superintendent, Alyeska
Pipeline Service Company

1030 - 1200 Tour Valdez Terminal Facilities

1200 - 1300 LUNCH (Sheffield Valdez)

1300 - 1315 Transport to Airport

1315 - 1430 Flight to Homer

1430 - 1500 Airport to Lodging (Lakewood Inn and Bidarka)

1500 - 1600 Discuss Field rrip

-
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AGENDA (Concluded)

16 May 1986

0800 - 0805 Open Meeting BG Patrick J. Kelly (DAEN-CWZ)

0805 - 0820 Review of CERB Business COL Allen F. Grum (WES)

0820 - 0930 Initiatives to Meet Chief's Charges BG Patrick J. Kelly (DAEN-CWZ)
a. Work for/with Private Industry, Education Mr. Jesse A. Pfeiffer, Jr. (DAEN-RDC)

Program, Facility Requirements, and
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b. National Dredging Program Mr. William R. Murden (WRSC-D)

0930 - 0945 COFFEE BREAK

0945 - 1030 Continuation of Chief's Initiatives BG Patrick J. Kelly (DAEN-CWZ)

1030 - 1100 The Coastal Community in the State of Alaska Dr. John Olson, Department of
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1100 - 1130 St. George Harbor Mr. Brent Drage, Peratrovich,
Nottingham & Drage, Inc.

1130 - 1200 Homer Spit Beach Erosion Project Mr. Carlton A. Davenport (NPAEN-H-HD)

1200 - 1310 LUNCH

1310 - 1340 Update on DUCK '86 and Crescent City Dolos Mr. Thomas W. Richardson (WES/CERC)
Monitoring

1340 - 1410 Recommendations by Members of the Board

1410 - 1430 Selection of Date and Place for Next Meeting BG Patrick J. Kelly (DAEN-CWZ)

1430 - 1445 COFFEE BREAK

1415 - 1515 Computer Aided Coastal Engineering Mr. Charles C. Calhoun, Jr. (WES/CERC)

Mr. Orson P. Snith (WES/CERC)

1515 - 1530 Alaskan Floating Breakwater Experience Mr. Kenneth J. Eisses (NPAEN-H-HD)

1530 - 1545 Anchorage Harbor Deep-Draft Navigation Ms. Lynn M. Hornecker (NPAEN-H-HD)
Feasibility Study

1545 - 1600 Wave Engineering Tests in the Directional Dr. James R. Houston (WESICEPCI
Spectral Basin

1600 - 1630 Public Comment

1630 - 1650 The Alaska Coastal Data Collection Program Mr. Carl D. Stormer (NPAEN-H-HP)

1650 - 1715 South Atlantic Division Coastal Research Needs Mr. Theodore A. Abeln (SADEN-TH)
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OPENING REMARKS

BG Patrick J. Kelly, President
Coastal Engineering Research Board

Deputy Director of Civil Works
Washington, DC

Welcome to the 45th meeting of the Coastal Engineering Research Board

(CERB). I'd like to thank first of all our host, Brigadier General George

Robertson, whose idea it was to come up to Alaska at the last CERB meeting we

had in San Francisco in November.

I'd also like to thank Colonel Woody Gregory and the Alaska staff for

all of their hosting here so far. It's just been tremendous. Yesterday we

were treated to a special program by the District and by the Cold Regions

Research and Engineering Laboratory (CRREL); I'd like to thank all those

people. We had the opportunity yesterday morning to go out and visit the

permafrost tunnel, which is really quite an object. And then yesterday after-

noon Colonel Gregory arranged, along with his area engineer, Carl Smith, to

tour the Chena River Flood Control Project. We had a good day yesterday. It

was very informative. I think it set the tone for this meeting.

I would like to take a minute, if I could, to introduce the official

members of the board to all of the participants here today. Besides myself on

the military side, we have, as our host, Brigadier General George Robertson
from North Pacific Division. We have Colonel Al Grum who is the Director of

the Waterways Experiment Station (WES) and is our Executive Secretary and

official member. Then we have our three civilian members: Dr. Bernie

Le Mehaute who is the chairman of Ocean Engineering at the University of

Miami; Dr. C. C. Mel who is Professor of Civil Engineering, Massachusetts

Institute of Technology; and Dr. Dag Nummedal, Professor, Department of Geol-

ogy at Louisiana State University. Our other two military members were not

able to make it today. Brigadier General Paul Kavanaugh, the NAD Commander,

is in the midst of moving. He is being reassigned from the North Alantic

Division out to the Defense Nuclear Agency at Kirtland AFB, New Mexico. So,

he has other things to do right now; he has to get himself and his family

moved. Brigadier General Don Palladino is Commander of the South Pacific

Division. One of his sons is graduating from college, and he had to go back



east to attend that graduation, so he was unable to make it to this meeting.

I'd like to thank the participants from ARCO and Standard Oi1. I

appreciate you coming here today. If you'll look to the agenda you'll find

that we have a fantastic time ahead of us. I'm going to let General Robertson

and Colonel Gregory go into that in a little detail, but, if you look at the

agenda, we have some basic material to cover early this morning and then we're

going up to the North Slope for the rest of the day and come back here to-

night. We'll spend most of tomorrow looking at the projects in the southern

part of the Alaska District and Friday will be a business day. We'll continue

on Friday morning with the Chief's initiatives, and we've got some interesting

things to tell you about that. Then we'll discuss where and what we want to

do for our meetings next year. Then we have some very interesting presen-
tations that members of WES and others will make to conclude that day. I'm

going to turn the meeting over right now to our hosts, General Robertson and

Colonel Gregory.
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WELCOME

BG(P) George R. Robertson, Conmmander
US Army Engineer Division, North Pacific

Portland, Oregon

I always take every opportunity to find every excuse I can get to come

home to Alaska. As most of you know, I spent three years here from 1976 to
1979 probably on the best tour I ever had, which now Woody Gregory is enjoying

as I did. Some of the same problems still exist. In fact, some of them I
left still exist for Woody. If you look at the United States and at Alaska,

you look at more coastline in the State of Alaska than the entire lower 48
combined. I think it's very appropriate that we bring the Board up here and

take a look at some of the unique problems and unique solutions that have been
found by the technical staffs and government agencies as well as private

industry.
I'm particulary delighted that Jim Posey from ARCO and the other folks

from Standard were able to join us. I've been bugging the oil industry quite

a bit to share some of the tremendous information they have. I thought that

was another great advantage in having this meeting here--to give us the oppor-

tunity, as the guiders of coastal engineering and coastal research for the

Federal government, to share some ideas and learn what the oil industry is

doing in this tremendous quest for knowledge that we must have in order to

advance our capabilities to protect our coast and find ways to use the coastal
areas to the better benefit of both developmental and environmental groups.

So, I'm delighted that we can have this meeting here. The big question is,

how are we going to pay for it? Well, I think we've taken care of that. We

found it's not too much more expensive in coming to Alaska than it might be

going to Las Vegas.
I'd like to add my thanks to those of General Kelly, particularly for

the folks here in Alaska. You know, I volunteered to host something and then

I appointed the Portland District, Alaska District, somebody else to do all

the work. In the Alaska District, Woody, Carl, Ted, you guys have done a

fantastic job. I got my guidance from and legwork done down at the Division

13
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from John Oliver and Herb Kennon. I really appreciate all the work you have

done.
I'd like to make a couple of announcements. Many of you are probably

aware that the South Pacific Division and North Pacific Division cosponsored a
coastal design conference in Oakland, California, 7 and 8 November 1985. All

the Board Members have a copy of the proceedings of that conference, and the
proceedings are being mailed out to all the Districts and Divisions. So,

everybody will get a copy if you were there, or you can get a copy through
your nearest Division, District, or laboratory. That was an excellent initia-

tive. South Pacific Division did a fantastic job on doing most of the leg-
work. Again, John Oliver assisted in my office on that. It was an outstand-

ing conference.
The Assistant Secretary of the Army for Civil Works, Mr. Bob Dawson, has

recently approved the Corps of Engineers, specifically the North Pacific Divi-
sion and South Pacific Division, to cohost the Coastal Zone 1987 conference.

That conference is primarily being hosted by the American Shore and Beach
Preservation Association. That is going to be held in May of 1987 in Seattle.

The call for papers went out about 2 months ago. It did have a due date of
15 May but because of the lateness of the call, it's been extended to 15 June.

So, I encourage you and your own folks to submit papers for that, and let's
make another tremendous advance in our mutual concernabout shore protection

and beach activities at that conference.
Well, again, I want to thank the Alaska District for developing an out-

standing agenda and to express my appreciation to all of those presenters who
have worked hard to put together something worthwhile for our mutual interest.

I think we'll have a very productive meeting and, again, welcome to the North
Pacific Division. Now I'll ask Woody Gregory to come up to give you a spe-

cific welcome to one of the greatest Districts in the Corps of Engineers.

14



WELCOME TO ALASKA DISTRICT

COL Wilbur T. Gregory, Jr.
US Army Engineer District, Alaska

Anchorage, Alaska

I Just wanted to say welcome to Alaska. It is our pleasure at the

Alaska District to have you all here. We've had lots of folks who have worked

very hard on this. They're the ones that take the credit for the District,

not the fellow you see standing in front of you right here. You're going to

be hearing from one of them in just a moment. Carl Stormer, Ted Bales, and a

whole host of other folks from the Alaska District have really worked hard to

make this a success.

To give you a feeling for how big this place is--now, there have been

some tall stories told up here already, bear stories and bear camping stories

and some other things--but just to give you an idea of how big this place is,

if you were to take Metlakatla which is down in southeast Alaska, place it on

Jacksonville, Florida, and take Barrow and put it up around St. Paul, Minne-

sota, in otherwords overlay a map of Alaska over that of the lower 48 states,

you'd find that Attu, out on the Aleutian chain, lies at San Diego. This

state is one fifth the size of the land mass of the lower 48.

Welcome to Alaska. I think we've got an exciting time for you all. We

want to make it productive. We want to make it fun. There are a lot of lo-

gistical things to be dealt with; perhaps we've overlooked something. If we

have, I hope that during your stay here, you'll get in touch with me, Carl

Stormer, Roy Carlson, Ted Bales, or other folks here from the District. We'll

try to make amends for any oversight.

I do want everybody to enjoy themselves. It's a great state. I want

your visit to be productive, and I want it to be fun.

i
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Again, on that same note, the best we've ever done at WES as far as the

total year's program is $110 million, and we've either obligated or expended
$77 million in the first six months. We can't keep that pace up because we

only have $150 million on the program and 2 times 77 is 154 which means that
Jim, Charles, and Dwayne Lee all go to jail at the end of this time because

there's a law about overexpending.
The other thing that we've looked at is what's called a "Task Order Con-

tract." What a Task Order Contract does is to ask people to come in and make
proposals on a specific area, and they're indefinite kind of proposals. It

merely says, "I'm interested in doing work, and here's my expertise." If we
pick up on that proposal we say, "Okay. Fine. You're one of our contrac-

tors." We can exercise options anywhere from no work to that contractor up to

some very large number.
Now, the task we asked for in the coastal arena was for the numerical

modeling of coastal and oceanographic processes. We received 13 proposals,

again, from a variety of academic institutions and private companies.We see

seven of those as viable. In other words, we may award up to seven contracts

for people to assist in numerical modeling this year. It may be that of those

seven, some of them get several hundred thousands of dollars worth of work and

others get no work, depending on what our needs are over the year.
Martin Luther King once said he had a dream. We at WES have a dream

that we've worked on since January. Many of you may know that we've had a
graduate program at WES for a long time. We've had about 50 people who have

actually achieved a Master's Degree from Mississippi State University over the
last 20 years by studying at WES.

Partly at the urging of the Board and partly for a number of other rea-

sons, we'd like to expand that considerably. What we would like to have is a

graduate institute at WES. We went over to the first school (Texas A&14) to

talk about this, and I've made a little analogy about the story. It's like me

at my age seeing this beautiful girl on the street and going up and saying,
"Would you like to go out with me tonight?" And she says, "Yes." And I'm so

surprised I can't remember what to do anymore. We went to A&M and said, "You
know, we've got this dream of this little graduate institute down in Vicks-

burg"... and I supposed I thought their reaction was going to be, "Well,
that's fine, but go away and don't bother us anymore, come back and tell us
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more details," but when we went to A&M the reaction was, "Well, that's really

wonderful. When do you want us to start?" And about a week after we were

there, the president of A&M came over and spent a day with us. It was so

astounding that we didn't know quite what the next step was. We went down to

LSU, and I must admit that Dag had sort of poured molasses in the well down

there to make us look a lot sweeter. We got the same kind of very positive

reaction. We thought maybe Mississippi State might have some bad feeling

about bringing in these other two schools, but they're very excited about the

prospect of being able to enhance their own program by the cooperation of two

other fine schools. Perhaps even more amazing, we went to OCE which is full

of--as most of you field people know--the biggest "nay sayers" in the world,

and even they thought it was a great scheme. We kept looking at this. There

had to be something wrong if everybody said it was good. We haven't been able

to find anything wrong so far.

Our great scheme is merely this, that you would come down to Vicksburg

and there would be a lot of people working down there, some teaching, some

doing research, and it would be very difficult to tell whether they were gov-

ernment employees or academic people. You would also go to academic institu-

tions and find people from WES who are teaching and doing research in those

institutions.

Let me tell you a little bit about the kind of degrees we're hoping to

offer. Master of Science degrees of civil engineering: geotechnical; water

resources; structural, hydraulic, and environmental engineering; engineering

mechanics; engineering science; ocean engineering; and oceanography. And then

geology, geophysics, marine science, computer information science, and elec-

trical engineering. A great spectrum of Master's Programs.

The enrollee would get a degree from the school that he signs up with.

So far it looks like the schools are very agreeable to accepting any course

that we teach there using their faculty or with adjunct faculty. We're also

looking at the possibility of long-term training for other Corps of Engineers

agencies. In other words, perhaps if someone in, for example, Portland Dis-

trict was really interested in coastal engineering, it may make as much sense

to come to Vicksburg and spend your year there getting your Master's Degree as

* going off to some other school.

We're still trying to put it together. We've never done it before, and
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we're really working hard at it. We're at the point where we are ready to get

the lawyers in and we've got some agreements that are pretty well roughed out.

I'm very optimistic. I think as early as next fall we'll be teaching courses

under the aegis of a graduate institute.

The other thing that I need to mention is that on the 15th of July of

this year, General Heiberg is going to come down and dedicate the J. V. Hall

Building. There was a J. V. Hall Building at Belvoir and we've moved it down

to Vicksburg. J. V. Hall was the first civilian engineer hired by the Beach

Erosion Board and he worked from 1931 till he died in 1956. He was chief of

the Engineering Development Division. The building has a movable bed modeling

facility, spectral wave generators, and a number of wave flumes. We'll also

have a ribbon cutting ceremony for the CERC headquarters building and a cere-

mony to honor Thorndike Seville and George Watts who will be inducted into our

CERC gallery of distinguished employees.

Saville was the Technical Director of CERC from 1971 until 1981, and

Watts retired in 1977 as the chief of the Engineering Development Division.

One final thing which is not old business, but new business. The En-

vironmental Protection Agency has asked for a numerical model of Chesapeake

Bay, a three-dimensional water quality model, and it looks like that we're

going to be the lead on that with people from our Environmental Laboratory at

WES and also from Hydraulics Laboratory and Dr. Peter Chang from the Univer-

sity of Florida. Dr. Chen, who is one of Dr. Chung Mel's proteges, is going

to be the principal investigator for the hydrodynamics part of the study and

Don Robey from the Environmental Laboratory will be the overall study manager.

This is going to be a major effort to improve the quality of Chesapeake Bay.

DISCUSSION

MR. DeBRUIN: Mr. DeBruin asked whether there were any plans to have the Corps
sponsor or Corps employees participate in the WES graduate program.

COL GRUM: When you say plans, that's probably beyond where we are. Certainly
that would be our hope that people would be down there on both short- and
long-term training.
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INITIATIVES TO MEET THE CHIEF'S CHARGES

BG Patrick J. Kelly, President
Coastal Engineering Research Board

Deputy Director of Civil Works
Washington, DC

When we met in San Francisco last fall we decided to concentrate in 1985

and 1986 on some of the initiatives that had been laid out to us by our Chief,
General Heiberg. We then subsequently met in January. We organized ourselves

into two groups. Each one of the groups had about five or six areas to look
at. The two groups met separately in the morning session, and then in the

afternoon we combined both groups. The task groups felt that dredging had the
biggest payoff in areas that we need to concentrate and research.

Other research and development areas were discussed. I'm going to ask
Jesse Pfeiffer to come up and discuss some of those areas. Following that,

Bill Murden will discuss an ambitious program in dredging research.
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FOLLOW-UP ON CHIEF OF ENGINEERS' CHARGE TO THE CER8

Mr. Jesse A. Pfeiffer, Jr., General Manager
Civil Works Research and Development

Directorate of Research and Development
Office, Chief of Engineers

Washington, DC

We are going to be very innovative In following the Chief's charge and

not be small thinkers. There are five areas identified for discussion. I

will discuss four of those; Bill Murden will give you a very thorough rundown

on the fifth, the Dredging Research Program.

First, I'd like to address education and training. Colonel Grum has

provided you an update on the significant strides that have been taken to

expand what we're calling the WES Graduate Center. The program will be used

as a base to further education and CERC's role in coastal engineering educa-

tion, including development of an international course.

Representatives from CERC met with representatives from the Board of

Engineers for Rivers and Harbors to discuss the formulation of a coastal engi-

neering course administratively modeled after the Planning Associates course.6

The Planning Associates approach looks very promising, and we will pursue that

further. Such a course would take advantage of the facilities at Vicksburg

and at Duck, and the expertise of the CERC staff and visiting experts from

within and outside the Corps and the Graduate Center.

Next I would like to address enhanced facilities. Here we got some very

Innovative and big thinking. I might note that the task force concluded,

"fmajor progress in the dredging program and in many other areas of coastal re-

search requires large-scale facilities in which the processes and procedures

can be modified at scales where scale effects can largely be eliminated."

Now, that's an important distinction to note, the scale effects. The task

force further concluded that planning or facilities devoted entirely to dredg-
ing research should take place after the dredging research program has been

developed because there was a lot of discussion whether it should lead our way

in or after the program. But I think we decided that we needed CERC to define

the need for facilities to study coastal processes. These facilities should

support the dredging mission of the Corps in that dredging and coastal
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processes are interrelated and inseparable. So, we're going to move ahead on

those coastal-type facilities, that additional facilities devoted entirely to

dredging would be recommended after the dredging program has been established

and its direction firmly established. There are four basic needs for enhanced

facilities: improved prediction of sediment transport and interaction of

waves, winds, tides, and currents; improved methods for evaluating effective-

ness of structures or dredging projects; improved capability to model designs

with more realistic force loading and minimal scale effects; and improved

capability to measure processes and monitor design performance in the field.

To meet these needs requires: (a) a very large basin with a directional spec-

tral wave generator and tide and current generators, (b) an enlarged field

research facility and enhanced portable field measurement facilities, and

(c) an ultra long wave flume with current generator and wide wind wave flume

with wind and current generators. The large wave basin will be 1,000 ft long,

300 ft wide, and 10 ft deep. The idea here is minimal scale effects.

We think that a facility of this type could be used for project studies.

It can also be used for fundamental R&D, basic R&D, and lab extension of field
prototype studies.

There is no kidding ourselves that a facility of this type will cost a

lot of money. It's going to require some innovative financing. We started

thinking about that. We'd have to go a variety of ways. Our best thinking

right now is we'd have a heck of a time simply getting that out of Corps

budgets. We might have to turn to the National Science Foundation (NSF),

Joint funding with industry, or a special bill out of Congress. S.

The enlarged field research facility and enhanced portable field mea-

surement facilities could be used for fundamental R&D, basic R&D, and also to

test data collection devices. An example of that kind of thing is what has

happened with CODAR. We started that out at DUCK and are now moving it right

out to the field.

The ideas behind the ultra long wave flume are fundamental R&D, basic

research, and project studies. We think it would be a useful facility for all

three.

Finally, the wide wind wave flume is probably most directed toward

fundamental R&D and basic R&D and to a lesser degree toward project studies.

There are certain constraints on performing work for the private sector. Some
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of the constraints were identified at the task force meeting, and since the

meeting other constraints have surfaced. It is recognized that some of the

constraints cannot be eliminated in the short term, and perhaps not at all.

However, any plan developed by the CERB or CERC must recognize the con-

straints. First, the percent surcharge. There is an engineer regulation,

ER 70-1-8, that requires CERC to place a 15-percent surcharge on work for pri-

vate companies and foreign governments. That constraint has been with us a

long time, at least 15or 20 years. This surcharge is intended to prevent

*Corps labs from competing against private sector laboratories who,,unlike the

* government, must add profit to their proposals.

CERC is the only coastal laboratory in the country with a full range of

coastal engineering expertise. Expertise at that scale is not available any-
where else in the United States. The surcharge provision is largely unneces-

sary for that reason and has the net effect of only making CERC noncompetitive

with foreign coastal laboratories. The ER does provide, however, for excep-

tions. to the surcharge. I'm going to quote a couple of things: "When the

final product will directly contribute to activities in which Federal funds,

are involved and when there is direct benefit to the government." So, those

t wo exceptions are written into the ER. However, it is unfortunate that many.

private companies and foreign government requirements result in intangible

benefits which do not fall under the umbrella of these two exceptions. The

simplest means for eliminating the situation would be a revision to the ER,
removing the surcharge entirely. At a minimum, the revision could allow for a

waiver of the surcharge in all instances where private or foreign companies

state that the desired services are not available from the private sector in

the United States. So, we'd be looking at an amendment to ER 70-1-8. The

Directorate of Research and Development (DRD) would have to get involved in

that since we are the proponent for that. There are some legal and other

aspects to it we have to dig into.

Manpower
Certainly manpower is a constraint. Manpower practices are a constraint

to doing work for anyone outside the government. We'll just have to be inno-

vative. We do have some flexibility with the manpower we do have aboard.

There is quite a bit of flexibility at WES in that the size of the organiza-

tion really gives us an advantage there. Also, our new graduate program now
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including LSU and Texas A&M will offer an opportunity. Better use of the In-

terpersonnel Agreement (IPA) program will also help, as will more contracting.

Cost of Facilities

If CERC is to be a national laboratory, then facilities must be up-

graded. CERC's staff is unexcelled worldwide, and our facilities are slowly

being upgraded through the Plant Replacement and Improvement Program (PRIP).

However, the payback nature of PRIP increases the cost of doing business and

discourages potential customers. Consideration should be given to funding the

new and improved facilities needed to support both government and nongovern-

ment customers outside the PRIP system.

The 10-Percent Contingency Fee

There is a WES supplement to ER 70-1-8 which requires a 10-percent con-

tingency fee to be assessed on the total estimated cost of work to be per-

formed for private companies and for foreign governments. This is to cover a •

potential cost overrun. This contingency, when added to the 15-percent sur-

charge, has resulted in CERC estimates being approximately 25 percent greater

than the actual cost of work. However, current WES management has recognized

the detrimental effect of this contingency and has abolished the requirements.

Approval Authority

ER 70-1-8 established a $20,000 limit on approval authority by the WES

Commander and Director for work for private companies and foreign governments.

Amounts above this must be approved by OCE. This is restrictive for R&D labs,

and the limit should be raised to somewhere in the vicinity of $200,000.

Foreign Travel Restrictions

Performing work for foreign governments or US companies in foreign

countries requires travel to those countries with rapid response capability in

some instances. Current OCONUS travel authorization procedures take a lot of

time, and foreign governments might feel we're nonresponsive sometimes. We

understand Secretary Dawson's concern about foreign travel, but perhaps work-

ing with the Director of Civil Works we might look at a possible modification

of policies with certain guidelines.

Organization

At the task force meeting it was suggested that potential customers be

invited to CERB meetings. This suggestion was expanded to include development

of a constituency to support coastal engineering in its broadest sense. Such
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a constituency is needed if coastal engineering is to receive the R&D funds

needed, both within and outside the Corps.
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NATIONAL DREDGING RESEARCH PROGRAM

Mr. William R. Murden, Chief
Dredging Division

US Army Corps of Engineers
Water Resources Support Center

Fort Belvoir, Virginia

At the last meeting of the CERB, General Heiberg identified dredging as

a potential area that could produce significant payoffs. We, on the dredging

side, support that wholeheartedly, and I'm sure you do in the coastal engi-
neering commnunity.

I will outline for you the major steps we have taken since that meeting.
We believe these steps will result in the program and address both the immnedi-

ate Corps needs and the longer term needs that will develop as the Corps,

dredging program continues to respond to a changing economic, environmental,

and political climate.
Before I address this very important initiative, however, I would like

to take a few minutes to tell you where we stand on another topic of interest
to all of us. At the 43rd meeting of the CERB in May 1985, I described our

plans and status for the use of dredged material to create underwater berms
in the nearshore zone area. Prior to that meetiny, we had conducted a study

and a demonstration project in conjunction with CERC in the Norfolk District.
This project demonstrated the feasibility of constructing underwater berms

using conventional dredging equipment and methods. Many of you will recall

that significant mounding was created at the offshore disposal site using

maintenance materials and included large quantities of fine-grained sand and

silts.
Prior to this operation it was generally believed that mounding would

not result using these types of materials. Another very important part of

this operation is that, during the past two years or so, several severe storms
have occurred and very little of the mound material has been displaced. So,

now we know that the mounds have stablized.

Since the May 1985 CERB meeting, with considerable assistance from CERC

and the WES Environmental Laboratory staff, we have actively sought a suitable
situation for demonstrating the nearshore berm concept on a larger scale. Our
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activities were increased by General Hatch's approval of our request to con-

duct such a demonstration project in the Norfolk District area. This approval

was provided in November 1985.

For some time our efforts were directed toward establishing this demon-

stration, using material from the maintenance dredging of Thimble Shoal Chan-

nel which is just inside the mouth of Chesapeake Bay. The information ob-

tained from this documentation project would have been utilized in assessing

the use of the berm concept for the disposal of the material in the Norfolk

Harbor deepening project. From an economics viewpoint, this would have been a

very attractive site for the evaluation of the berm concept. However, it has

recently become apparent that the use of new disposal method in the environ-

mentally and politically sensitive lower Chesapeake Bay area might cause a

delay of the deepening project. Therefore, at the request of the North

Atlantic Division staff, we have deferred our activities in this region for

the time being.

At the same time that the Norfolk Harbor demonstration project was be-

coming less promising, the Mobile District staff was expressing an interest in

an underwater berm demonstration project in the Gulf of Mexico near Dauphin

Island. I met with members of the Mobile staff a few days ago. During the

discussions I outlined the objectives of the berm concept, and the District

staff described their plans for the Mobile Harbor deepening project. Based on

these recent discussions, I believe there is a real potential for developing a

solution that will meet both the deepening project objectives and the berm

concept. The potential for large-scale economic savings and dredging costs

that exists in the Norfolk Harbor deepening project does not appear to be

available for the most part in the Mobile Harbor project. However, it seems

to me that the most important task before us is to conduct a test which will

demonstrate the viability of the berm concept and its objectives, that is the

dissipation of storm wave energy which will reduce beach erosion and, if con-
structed properly, serve to improve the habitat for fish and other marine

life. We should know in a few weeks whether or not we can proceed with de-

tailed plans for a berm concept demonstration in conjunction with the Mobile

Harbor deepening project. After we display the feasibility of the berm con-

cept, we should be able to utilize it on other deepening projects around the"

27



I have often expressed the belief that dredging and coastal engineering

are two disciplines that are very closely related. At the last CERB meeting

it was suggested that a tie-in with the upcoming SUPER DUCK experiment at

Duck, North Carolina, might provide data that would be useful in the evalua-

tion of the berm concept. Through close coordination with the CERC staff, we

have developed such a tie-in by supplementing and modifying some of the exper-

iments already planned for the area seaward of the surf zone.

We believe that this approach will demonstrate the feasibility of vari-

ous monitoring techniques so that we can gather specific types of data that

will be useful, not only to the nearshore underwater berm concept, but also to

other types of open water disposal activities as well.

Now, I will return to my initial topic, the National Dredging Research

Program, related to operational and maintenance activities. The representa-

tives of the January 14 task force meeting of the CERB reached the following

conclusions regarding the topic:

a. Dredging operations research appears to be the biggest single payoff
area for the Corps and perhaps the Nation.

b. This research should include a wide variety of topics such as dredg-
ing technology in an overall sense, improvements in equipment and
machinery, improvements in operational and maintenance systems and
procedures, as well as inlet and channel processes evaluation
techniques.

c. The program should incorporate both laboratory and field research.

d. The staffs of DRD, Water Resources Support Center (WRSC), CERC, and
WES as a whole should all work Jointly to accelerate the development
of this program.

On February 11 we hosted a workshop at the Kingman Building at Fort

Belvoir to develop an initial list of operations-oriented research needs and

priorities in response to the above conclusions of the CERB. The workshop was

attended by 26 people representing 13 Districts and Divisions, the Operations

and Readiness Division of Civil Works, DRD, WRSC, CERC, and WES. We felt that

such a workshop was absolutely necessary to ensure that the proposed research I
program would include the field suggestions and thoughts. The workshop was

very successful. The participants identified 43 topical areas in five differ-

ent functional categories where research activities would benefit dredging

operations. The five functional categories are as follows:

2.8
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a. Material. What are we dredging and what properties of the material
affect dredging operations? This is an important area for mainte-
nance dredging and an essential area in the evaluation of deepening
projects.

b. Mechanics. Types of equipment and systems that can be used to carry
out dredging operations more efficiently.

c. Monitoring. Measuring, reporting, and recording production and
retention rates, material effects on the marine biota, and the
potential for the movement or displacement of dredged material
placed in open water disposal areas.

d. Management. The evaluation of improved methods for directing and
controlling the dredging operation or the program of operations.

e. Technology transfer. How to place existing and new technology in
- the hands of those who need it in the most readily usable form.

This, of course, is the bottom line of the research program.

In addition to the functional and topical areas, this workshop also

helped establish some overall guidance for the research program. We believe

the program should have the following major purpose: reduction of the cost

of dredging to a minimal level consistent with mission performance and en-
vironmental considerations. This can be accomplished in a variety of ways

*.6

including: increasing the efficiency of a process, operation, or equipment; %
reducing the impact of contract claims; comprehensibly defining operational

requirements; and sharing District and Division successes 'in cost avoidances

and if necessary modifying them for Corps-wide applications.%
We anticipate a program structure similar to that of the Repair, Evalua-%

tion, Maintenance, and Rehabilitation (REMR) Research Program with strongI

emphasis on field input through program reviews and a field review group. We%
believe this program should be funded under the operation and maintenance I

appropriation, such as was the case for the Dredged Material Research Program,

the Environmental and Water Quality Operational Studies Program, as well as

the REMR Research Program.
We are proposing a six-year interval for the dredging research activ-

ity. Program technical monitors representing several organizational elements

such as Civil Works, Engineering and Construction, and Water Resources Support

Center would be responsible for the overall integrity, direction, and progress
of the program. I believe the program should include demonstration and imple-

mentation components to ensure that the research results are tested under
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field conditions and that the research products are available in readily

usable forms.
We have summarized the work accomplished to date on this program in a

package of several documents that was recently distributed by General Kelly

to all the Corps field elements involved in dredging activities. I'm very

pleased to report that we have received many favorable responses and construc-

tive recommendations from the field on the needs and priorities presented in

the package. When we have all of the field input, we will incorporate that
input into a final draft which will serve as a basis for making the recom-

mendation to proceed with the program. I expect we should be able to send the

package to General Kelly by the middle of August, and the package will suggest

a full program start beginning in fiscal year 1988.
The idea of cost-sharing is not new to coastal engineering because it

has been applicable to coastal engineering projects such as beach fills for

some time. However, it is a mode of operation that is entirely new to navi-

gation and dredging projects. When cost-sharing becomes a reality, and I am

convinced that it will, we will be faced with many new challenges. One of

these challenges will be a high degree of motivation for the ports and the

states to evaluate the way we manage our dredging program and to investigate

new and improved dredging procedures. With this very real prospect on the

horizon, now is the time for us to develop innovative approaches to dredging

to make sure that we are conducting dredging in as cost-effective a manner as

possible.

Some of the things we can and should look at in our research program are
pretty basic. For example, many of the open water and ocean disposal sites

that we use today were selected many years ago. As a result, they may not

have included proper consideration of the environmental effects. Some of the

disposal sites may even be located on the wrong side of the channel prism. We
need to determine if the existing sites and the sites for the deepening proj-

ects are located such that the material placed in the disposal areas will not

be transported back into the channel by littoral processes. This is a case

where the expertise of CERC could be put to very good use. It seems to me

this is a matter that deserves our attention now.

Most of the ocean disposal sites are still designated on an interim

basis by the Environmental Protection Agency (EPA), so I will appreciate your
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giving the suggestion some immediate thought. It would be very embarassing if
we should find that some of the disposal areas are on the wrong side of the

channels. However, it will be far better to find that out now rather than

have a cost-sharing partner make the determination for us.

I'm very encouraged by our progress and the many favorable reactions we

have received to dqte on the proposed program. I believe we are developing a

comprehensive program which addresses the major Corps and national interests
in dredging. In my view, this program will serve as an indication of the

continuation of the Corps' leadership in the dredging field and as a basis for

projecting that leadership into the future. All of the cards seem to be fall-

ing into place at one time, and it appears that we will soon be able to pro-

ceed with some of the actions in the dredging field that are long overdue.

The CERB has endorsed the underwater berm concept. In addition, the concept

is supported by the Chief's Environmental Advisory Board and the headquarters

staff of the National Marine Fisheries.

Our revisions to the National Dredging Regulations are about to pass

muster in the Office of Management and Budget. It's about time because the
regulation has not been revised since it was initially published in 1974.

Members of the EPA headquarters staff have indicated they're willing to trans-

fer some of the ocean site designation regulation authorities to the Corps.

Based on recent discussions with the EPA staff, it appears that EPA may be

willing to make some significant concessions in this area. Again, it is about
time, since 114 of the originally specified 130 ocean disposal sites that we

use do not have final designation status. General Hatch has approved a work-
shop on beneficial uses of dredged material that will be cosponsored by the

EPA and the National Marine Fisheries. In addition, I hope to get the Marine

Board of the National Research Council to accept the responsibility of spon-

soring the workshop and to publish the proceedings under their logo. With

this arrangement, the contents and findings of the proceedings should be ac-

ceptable to a wider audience. This workshop will be held at Fort Walton Beach
or Pensacola, Florida, in the fall of this year. The themes which we hope

will be addressed by a wide variety of Federal, state, and local authors will

be, "What have you done in the beneficial uses area and what were the results,
good or bad; what are you planning to do in this area and what do you hope to

achieve?" From this workshop we hope to be able to compile a compendium on
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the beneficial uses of dredged material from a wide variety of sources.

Also, it appears that we may soon get the long-awaited approval to

proceed with some of the port deepening projects. Lastly, our relationship

with the national representatives of the dredging industry has never been

better. T long and bloody struggle over the size and makeup of the minimum

fleet is over. for the past two years or so we've been working with the in-
dustry toward objectives that are mutually beneficial to dredging technology.

For example, the industry has invested almost $300 million in the construction
of new dredging equipment since Public Law 95-269 was passed in 1978. In

addition, the industry representatives have applauded our work, including

periodic updates on our research program during our semiannual national dredg-

ing meetings.

For the first time in many years, the industry representatives seem to

be aware of the fact that the findings of our research program on dredging are

essential to the well-being of the Nation and to the industry at large.

DISCUSSION

DR. MEI: Dr. Mel said that the combination of the educational program that's
now in progress and the planned addition, the four large facilities, makes
CERC comparable to the Woods Hole Oceangraphic Institution. But he said this
brought some questions to mind. Who pays for these facilities? Who will use
these facilities? Who operates these facilities?

He stated further that the planned large wave basin is comparable in
size to the one in Trondheim, Norway; the long wave flume is comparable to the
one at Hanover, Germany; and the wind wave flume is comparable to the one in
Delft. He crudely estimated that each item will cost $10 million and said
that there must be some clear source for this kind of funding. With regards
to the question of who uses the facilities, he felt that the expense for these
things would not be easily justified unless there is a great deal of usage by
other organizations such as universities, the National Oceanic and Atmospheric
Administration (NOAA), and other industrial concerns.

On the question of who operates it, Dr. Mel felt that to operate big
facilities like this, the current CERC structure and personnel might not beI
sufficient. It may require expansion of CERC personnel and elevation of
military status of this thing.

MR. PFEIFFER: Mr. Pfeiffer said that no conclusions have been reached and
that we will have to seek beyond our own budgets and traditional sources of
funding to get such facilities built and operated. He stated the facilities
would be available to universities, and naturally to CERC itself. The idea
would be to run those facilities, if at all possible, 24 hours a day to keep
them busy.
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DR. NUMKDAL: Dr. Nummedal stated that what CERC might be able to do with
these large facilities is to establish a national type of research facility.
The way to start is to build a national constituency in terms of operations
and funding. The first step would be an organization of a workshop of repre-
sentatives from professional organizations to give input into the needs and
designs of these kinds of facilities.

BG KELLY: BG Kelly asked if the facilities have to be at WES. He suggested
locating one of those facilities at a university. That way it would answer
the question of who operates it, and solve some of the manpower problems.

MR. PFEIFFER: Mr. Pfeiffer responded by saying this is certainly an approach
ance will be studied.

PG KELLY: BG Kelly now wanted to run down the results of the task force item
by item and hopefully within the Board get agreement on certain aspects, and
then get some coumments from the rest of the audience. The first item was
inrovative funding for research.

DR. NUMMEDAL: Dr. Nunmmedal said that NSF is a funding source for research
facilities. A $30 million facility certainly is within the realm of what NSF
is funding and has been funding. He thought the most important thing to keep
in mind is to make sure that the facilities that will be developed are na-
tional facilities developed for the benefit of a national coastal engineering
program, not specifically Army Corps facilities. NSF would not be interested
unless it is a truly national institute open to participation by all concerned
agencies and individuals.

DR. LE MEHAUrE : Or. Le Mehaute didn't expect much from NSF in this regard.
He made a coumment about what he perceived as being the main handicap of CERC.
It's a matter of "mass versus acceleration and the Corps of Engineers has a
lot of mass and little acceleration." He suggested that the Corps review the
process by which tasks are being done or authorized and examine where the time
schedule can be shortened. The reason for this is that each time a company or
an organization of any kind wants something done, in most of the cases they
want to have it done fast. He said that last week he got a phone call from a
firm that wanted to build a movable bed scale model outside because they
didn't have the facility to build it inside. His reaction was "Why don't you
do it at WES?" "Oh, they don't have the time." He asked Dr. Houston, "Do you
know about this?" And Dr. Houston said, "No." Dr. Le Mehaute said that they
have not even asked CERC whether they have the time or not. It is this type
of reputation CERC has to overcome.

BG(P) ROBERTSON: BG(P) Robertson stated that if we get the universities tied
in to the advancement of coastal research and education, we could, through the
universities and some of their backers, tie in to philanthropic organizations
and foundations. But in order to do that, he said we have to develop a tre-
mendous marketing capability and have folks who have the persuasiveness to
convince people who are potential sources of funds that what we are doing is
extremely good for the Nation.
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DR. MEI: Dr. Mel was not very optimistic about much support from NSF under
the current situation. He felt that unless there is a new Act of Congress,
perhaps justified by some big hazard, it will not be possible for the current
programs to absorb a significant amount of support for coastal engineering.
He felt that innovative funding approaches must be tied up through private
industries.

BG KELLY: BG Kelly stated that CERC right now is a laboratory primarily ori-
ented towards Corps of Engineers' activities. That's why it exists. He sees
a need to look to the future organization and future trends of CERC. He per-
ceives a laboratory evolving nationally, that's doing a lot of things in the
whole coastal area with a second priority for Corps of Engineers' support to
the Districts and Divisions because CERC is involved in doing work for private
industry or getting involved in other areas.

DR. LE MEHAUTE: Dr. Le Mehaute said he called a number of his friends in
industry to see what the response would be if CERC was opening their door and
willing to work in cooperation with private industry. The response was mixed.
Some said, "Yes, they would do it. That would be great, but,"--it was always
this "but." And one of these "but's" was the time response. The others said,
"Wait a minute. That's going to compete with us." Dr. Le Mehaute said that
it was not CERC's intent that this facility compete with them but to help
them. Nevertheless, there was suspicion, and CERC would have to overcome this
suspicion.

DR. HOUSTON: Dr. Houston addressed Dr. Le Mehaute's comment about trying to
get some trust between the Corps and private industry because they're not
sure whether or not CERC would be competing with them or working with them.
Dr. Houston stated that one of the mechanisms that's going to help is task
order contracting. He anticipates task order contracts where private industry
would come to CERC and actually operate some of the facilities and some of the
model studies.

DR. LE MEHAUTE: Dr. Le Mehaute stated that CERC needs to create an environ-
ment in which it would be possible and worthwhile for the private sector to
open branches at Vicksburg--to create a center like Delft which would work
with the private sector or universities.

BG KELLY: BG Kelly asked whether CERC had looked into contracting out to a
firm to run the physical plant.

DR. HOUSTON: Dr. Houston answered that WES, to some degree, uses that mech-
anism. He gave as an example, the Automation Technology Division, which is
run by contractors. The contractor provides the manpower.

MR. PFEIFFER: Mr. Pfeiffer stated that the Chesapeake Bay Model was run that
way.

MR. WANKET: Mr. Wanket said that the San Francisco Bay Model was run by
contract. Tetra Tech was the contractor, and it was highly successful.
However, there was a problem finding enough work on the model to keep that
particular contractor busy.
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MR. KENNON: Mr. Kennon made two observations. One had to do with the issue
of the Corps of Engineers as being in control or as a facilitator. And in
that role, the Corps could possibly make land available to whoever would wish
to develop a research project on that land.

The other observation has to do with private industry. The AE community
is a very important part of a market group that would use this facility; they
would bring the money, the problems, and the opportunities into that facility.

BG KELLY: BG Kelly said that there is an effort within the current Reagan
Administration to privatize different things. For instance, the Maritime
Administration operates a computer simulation facility at Kings Point, New
York, and they are now looking at not just operating it through a contractor
but in fact turning the whole thing over to a contractor who then will lease
it end make money on that facility.

BG Kelly then asked to discuss the next task area, the big payoff re-
search areas: dredging research, field data collection program, and the
operation and maintenance program.

MR. LOCKHART: Mr. Lockhart said he is doing some things in the field data
collection area that may lead to some cost savings; but as has been pointed
out during this meeting, the Corps is not collecting near the amount of data
that it needs to be collecting. He said we need to be looking at ways to
collect more accurate data, and ways of collecting it more economically. We
need to start gathering up our sources of data and making it easy for the
users to obtain.

DR. MEI: Dr. Mel stated that the collection of more wave data at more loca-
tions is important to all future and present coastal engineering projects. He
felt there should be some bigger effort in analyzing wave data statistics and
converting these wave data from computer tapes to usable forms for the de-
signers. He asked whether there is any mechanism by which Districts can con-
tribute to the funding of data collection activities.

MR. KENNON: Mr. Kennon stated that the Alaska District supports wave data
collection and cooperates in a program with the State and CERC. A third of
the budget was supported by the District's general investigations to help
develop design data for small boat harbors in Alaska related to bottom fish-
ery. The other two thirds came from the State of Alaska.

MR. PFEIFFER: Mr. Pfeiffer stated that the money Districts put up is project
related and short term. He said they're quite willing to do it, but once the
project design or that certain phase is completed, they have no more money for
implementation.

MR. LOCKHART: Mr. Lockhart stated that this year there is $7.8 million in
the data collection program divided up primarily among the wave information
studies, wave gaging effort, and data management system. He stated it would
be a great benefit if we had wave gages at every major harbor in the United
States. It would be of benefit to navigation to know the wave climate going
into or out of the harbor. Another benefit would be if a jetty was knocked
down, we would know what knocked it down and be better prepared to repair it.
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BG KELLY: BG Kelly now shifted the discussion to the dredging research
program.

DR. NUMMIEDAL: Dr. Nunuiedal stated an extremely important component of the
Dredging Research Program is the documentation of geotechnical properties
of the sediments that we're dealing with. He said Districts do not as yet
routinely investigate in advance of project development such as seismic sur-
veys to identify the different kinds of sediments that they would be dredging
through. Seismic reflection is an excellent survey tool for identifying the
geometry, the types of sediments, the depth of burial, and the cohesive
nature. He wanted to throw that question out to find out whether or not this
will become a routine part of future field investigations and to what extent
plans exist to incorporate this as a component of the dredged material re-
search program.

MR. LOCKHART: Mr. Lockhart stated that when the Corps proposes new dredging,
we don't know what that dredger is going to be dredging out there. The Corps
is laying itself open for some substantial claims. As far as he was aware of,
the Corps goes out and takes quite a number of core samples. In the offshore
areas, the Corps uses the seismic reflection studies because it's much cheaper
than going out there and putting down hundreds or thousands of cores.

MR. MURDEN: Mr. Murden said we haven't had a new work dredging program in a
very long time, but when we did have a new work dredging program of some
volume, we did extensive geotechnical background investigations. When you
dredge a harbor for 20 years or so, you know exactly what's there in the
nature of silts. He felt the Corps has become lackadaisical in the sense of
getting a thorough analysis of the geotechnical conditions. He said unless
you extract a core in a very precise, given way and unless you treat that core
in such a way to preserve it in its in situ status, the results you get are
totally misleading. He felt the need to emphasize the importance of a full
analysis of what we are doing in our general design memorandums against what
we might do better and more thoroughly.

DR. MEI: Dr. Mel said he read over the written portion on the dredging re-
search proposal (Appendix A) and it seemed to him that this proposal puts a%
great deal of emphasis on research having to do with the design and manufac-
turing of hardware dredging technology and also on the management of dredging
operations. Little has been said, at least in the written documents, about
the root of the dredging problems, namely, the coastal processes of sediment
transport and the mechanics of estuaries and coastlines. It seemed to him
that these more fundamental processes which have always been the domain of
CERC research should be tied in with the dredging research.

MR. MURDEN: Mr. Murden said that there's no research that is being performed
in the United States in dredging operational and maintenance activities by
either the Federal Government, State governments, universities, or the dredg-
ing industry of any magnitude whatsoever.

He does not expect the dredging industry to participate in dredging re-
search. He said we will do like we've done in the Dredged Material Research
Program, go to universities and private firms with some effort by CLRC. He
raid we have to start from ground zero because nothing has been done in well
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over 20 years, and that applies to management procedures, equipment, and
analyses of littoral processes in the offshore regime.

DR. LE MEHAUTE: Dr. Le Mehaute agreed with Mr. Murden that the research
commnunity doesn't exist and has to be created. He felt CERC should be a very
significant participant in that creation.

MR. MURDEN: Mr. Murden said the only university in the United States that
has any research facility at all is Texas A&M. And under this program, he
invisioned that where facilities exist such as dredge loops, even though
thiey're limited, the Carps could utilize them as was done in the Dredged Mate-
rial Research Program. He said the major effort would have to come from the
Corps, from the Federal Government with contributions being made by firms and
universities and others.

MR. CALHOUN: Mr. Calhoun cited the Dredged Material Research Program which
was at the time the largest program ever undertaken by the Civil Works Direc-
torate at $33 million. He said that approximately 65 to 70 percent of that
study was contracted out, and that which wasn't contracted out was generally
in the first and the last years where planning was going on in the first year

4 and synthesis reports were being prepared in the final year. He said there
would certainly be a very massive amount of contracting in the new program.

DR. NUMMEDAL: Dr. Nummedal said one of the next steps in the program is to
pull together a community of people that understands the dynamics of sediment
transport in estuaries and have them formulate some of the key questions.
Draw on the people that have studied estuaries and marine harbor circulation
regardless of what their objectives were in the past, bring them to a workshop
and identify the key scientific problems. He said there are a lot of answers
out there already that we clearly need to know about rather than duplicating
that effort.

BG KELLY: BG Kelly stated that CERB's theme for 1985-1986 was to look into
some of the Chief's initiatives including innovative funding, big payoffs,
dredging, and field collection data. He said he would like to add another
area--education and training of Corps coastal engineers.

He said this whole effort has taken on an additional importance because
the Chief has received a number of suggestions from Dean O'Brien over an ex-
tended period of time. O'Brien feels that the Corps is losing their expertise
in coastal engineering, that because of the Corps' limited coastal opportun-
ities, coastal expertise ought to be consolidated at Division level as opposed
to District level. Other concepts would be to have district centers of exper-
tise. Perhaps a planning associates program can be adapted to the coastal
engineering area.

DR. HOUSTON: Dr. Houston said that in a lot of the District Offices there are
no coastal branches, and no real path for promotion; therefore, there are a
lot of people who get experience and then leave that particular area.

DR. MEl: Dr. Mel stated that from the point of view of the Massachusetts
Institute of Technology (MIT), the number of American students going into
the coastal engineering specialization is decreasing. Most of the graduate
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students at MIT are foreign. He finds that many responsible engineers
presently in the coastal engineering area very often get their formal training
in coastal engineering by cn-the-job training. He feels that the WES initia-
tive of getting into the education area is a very positive approach but wel-
comes this approach with mixed feelings. It is making use of the facilities,
manpower, and experience at CERC, but it is putting itself at a competitive
level with existing university programs.

MR. MURDEN: Mr..Murden stated that coastal engineering and dredging are in-
terrelated and should be treated in that fashion. There is no university in
the United States and only one In the world that offers degrees with major
emphasis on hydraulics/dredging, which is Delft. Mr. Murden suggested that
the Board include dredging as a part of the institute planning.

DR. NUMMEDAL: Dr. Nununedal said that the most important aspect of postgrad-
uate education is for people to continuously interact with other people in-
volved in the process of generating new knowledge. Professional people inter-
act by attending professional meetings, by publishing papers, and by reviewing
each other's papers. He said CERC is doing an excellent job at this, but
engineers in the Districts should be encouraged to get more involved in that
level of professional interaction so that they continuously renew their own
understanding of coastal engineering as new concepts are developed.

MR. KENNON: Mr. Kennon said that as a technical engineering specialty,
coastal engineering is a key and vital feature of Corps specialties in the
engineering discipline. He felt that the emphasis at the command level should
be to support classification and a classification structure that would recog-
nize coastal expertise.

MR. WANKET: Mr. Wanket stated that workload challenge is a key to maintaining
any expertise in any function, including coastal. He believes the coastal
workload in the Corps of Engineers has been declining for the past 5 or 10
years. The South Pacific Division recognized this about 3 years ago and took *

coastal engineering away from the San Francisco District and created a center
of competence at the Los Angeles District. The Los Angeles District is now
responsible for all coastal engineering for the South Pacific Division and
essentially along the coast of California. That has had its problems. The
problem of one District doing work for another District is always difficult to
sort out. There's always a problem of functional relationship between the
engineering, the planning, and the operations arena. But he feels it is a
solvable problem.

COL LORD: COL Lord stated that some of the suggestions with regards to fur-
thering the coastal engineering community in the Corps of Engineers are per-
haps overly optimistic with regards to what might be expected in the way of
fruition in a time of real fund and manpower constraints. Clearly, central-
ization is not always welcome. From a District point of view, the major .
source of funds that could be available to support the coastal engineering
conmmunity, short of having new projects, is dredging. The Portlana District
doesn't anticipate very many new projects on the coast in the cost-sharingi
environment because the big projects have already been completed. All three
Districts in the North Pacific Division that are on the coast have fairly good
dredging programs. He stated that perhaps if the Corps finds a better way to
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cut the costs of doing business in the dredging arena and becomes more com-
petitive, a spinoff from that might be to bank some of that money in the
furthering of the coastal engineering community.

MR. WANKET: Mr. Wanket said the O&M people in the Chief's Office have been
extremely cooperative in financing research-and-development-related activities
if they can see a payoff at the end. He gave three examples in SPO. The
first is the dolos project. Secondly, the Oceanside sand bypassing system
that is currently under construction in California. And lastly, the remote
sensing activity that Jesse Pfeiffer spoke about eariler. All three are
highly successful O&M-related activities that have great potential for a
payback.

BG KELLY: BG Kelly suggested forming a committee composed of members from the
field, WES, and the Chief's Office to review the Corps' workload, look at the
education, look at the interchange between CERC and the field, and lay out
something that perhaps the Board might consider at the next meeting.

BG(P) ROBERTSON: BG(P) Robertson said that the first thing that the group
has to look at is requirements--not just in coastal engineering but also in
dredging.

MR. SMITH: Mr. Smith indicated that in July CERC will conduct six workshops
in coastal regions around the Nation to brainstorm software and hardware needs
related to the coastal engineering workload around the Nation. He said it
would be quite easy to adapt the workshops and discuss Corps requirements in
coastal engineering and dredging.

BG KELLY: BG Kelly said that was an excellent idea, and added an additional
subject matter--education and training of coastal engineers. He wanted John
Housley, Jay Lockhart, Jesse Pfeiffer, Herb Kennon, and Charles Calhoun to
report at the next Board meeting on the outcome of the workshops.
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CERB FIELD TRIP

INTRODUCTION

The Alaska District planned an exciting and informative field trip. The

first place visited was the North Slope of Alaska, 400 miles north of Fair-

banks, 250 miles north of the Arctic Circle, and 1,500 miles south of the

North Pole. On 14 May a chartered plane flew the CERB meeting participants

from Fairbanks to Prudhoe Bay on the North Slope, the largest oil field yet

discovered in the United States. While in the Pruhdoe Bay area the meeting

participants visited Pump Station No. 1 on the Trans-Alaska Pipeline, a well

drill site, and the seawater treatment plant. The seawater treatment plant

treats water from the Beaufort Sea for pressurization of the Prudhoe Bay oil

field through water flooding.

On 15 May the chartered plane took the meeting participants to Valdez,

Alaska. Valdez is the terminal point for the 800-mile Trans-Alaska Pipeline.

The facilities that were visited at the terminal site were the ballast water

treatment system, tank farms, and tanker berths. This section includes loca-

tion maps and photographs of sites visited.
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PRUDHOE BAY ITINERARY

14 May 1986

12:45 Arrive ARCO Airstrip

12:45 - 16:00 Sagavanirktok River Bridge via Spine Road

Alyeska Pump Station No. 1
(Pipeline Milepost 0.0)

Flow Station No. 3

Putuligayuk (Put) River Bridge

Put No. 23 Gravel Pit

Put River pipeline crossing via Spine Road/
West Dock Road

Dockhead No. 3

Central Compressor Plant

Seawater Treatment Plant
(Tour of Fish Bypass)

Return via Spine Road

Prudhoe Bay Operations Center (PBOC)
(visit living quarters/refreshments)

17:45 Arrive Fairbanks International Airport
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MARINE TERMINAL ITINERARY

15 May 1986

Ballast Treatment Facility

Vapor Recovery Facility

Fire Protection System

East Tank Farm

Floating Tanker Berth
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DISCUSSION OF FIELD TRIP

DR. MEI: Dr. Mel said he was fascinated by a lot of interesting and challeng-
ing problems peculiar to the cold coastal regions, for example, the movement
of ice, the permafrost problem, and the transport of fragile ice. It's clear
that nearly all the research is now being done at the Cold Regions Research
and Engineering Laboratory (CRREL). He wondered whether this would also be a
useful area for CERC to take some part in in order to contribute their exper-
tise in hydrodynamics. His understanding is that CRREL has a lot of expertise
on the physical properties of ice, snow, and so forth, but they are not strong
in hydrodynamics. This seems to be a very fruitful area in which CERC can
contribute, so that the cold regions need not be entirely the domain of CRREL.

DR. NUMt4EDAL: Dr. Numnedal extended thanks to the Anchorage District Office
for having arranged this field trip. He was particularly impressed with the
Valdez terminal and some of their treatment facilities. He said "what we see
here in Alaska is a result of a very conscious and well-planned effort at
establishing an industrial activity without any detriment to the environment.
I'm particularly impressed since, as you all know, I live in Louisiana where
it unfortunately appears that the state has ignored its responsibilities with
the environment. The kind of concern that is displayed at the Valdez terminal
today, in terms of the quality of the water that they released, is not even an
issue, apparently, in many of the gulf coast states. I think that should be
pointed out as being credit to the State of Alaska and to the Corps of Engi-
neers and the other agencies that are involved in controlling and permitting
the activities that go with the oil industry in this state." He went on to
say that in addition to seeing CERC get involved in coastal issues, he would
also like to see that the Corps make an effort to get the University of Alaska
more involved in research and development related to Alaska's coastal zone.
It would be very useful to the academic commnunity, to the industrial commnun-
ity, and to the State of Alaska if the Corps could encourage the development
of coastal engineering expertise within the university structure in this
state.

BG(P) ROBERTSON: BG Robertson expressed his appreciation to the Alaska Dis-
trict for the outstanding arrangements they made and also for the courtesy
extended by the aircraft crew.

One reason he wanted to get the Board to Alaska was to involve it with
the oil industry. BG Robertson was pleased at the openness of Vic Manikian
and Jim Posey and the offer of the bibliography of studies and papers that
have been done. He encourages CERC to take a close look at that. He said the
Corps needs to establish a very close relationship with the industry and their
research capability. During the field trip a question came up on the wave
data collection that the Corps has in the Prudhoe Bay area, the Beaufort area,
and other areas around Alaska. Until about a year or so ago, the Corps had a
joint program going with the State. It was joint-funded to collect wave
data. The State is not participating in that any longer. The Corps needs
somehow to impress the State, perhaps a letter from the Board to the governor
commenting about what the CERB learned here and praising his state and saying,
"By the way, we would like to get a little more wave data collection, but
jt,intly with the State."
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BG Robertson went on to say several years ago the Corps conducted some
Section 32 stream bank erosion tests. "We tried everything from controlled
ice revetment protection to old tires and trees and everything else to try to
control erosin of this tremendously braided river system here. We currently
have about 10 groins built out to protect those levees, millions of dollars
worth of investment. We have to come up with some better ways to do that, not
only to protect large structures like our Federal structures but ways to give
to local interests." He said the Alaska District provides a tremendous tech-
nical service to private concerns, principally to protect the shores along
these rivers to keep homes and private roads from washing away.

BG KELLY: BG Kelly said he did not realize before he came to Alaska the ex-
tent of the regulatory effort required in this state. Forty to sixty percent
of the state is, in one way or another, wetlands. It all has to be regulated.
He said "I don't know whether you picked up a commnent that George Robertson
said yesterday about isolated wetlands, but there was a recent ruling that the
EPA counsel made last fall and has been subscribed to by the Corps of Engi-
neers. It basically says that small isolated wetlands that either are in use
or could be used by migratory waterfowl are now subject to 404. And, In this
state, that has very serious implications."

MR. PFEIFFER: Mr. Pfeiffer said that in looking over the program of both
laboratories, CERC and CRREL, in the past couple of years, "we have made
some starts toward strengthening ties between CERC and CRREL. The strong
hydraulic knowledge, working together with the ice knowledge, will produce
good benefits. And we will follow up on that."

BG KELLY: BG Kelly suggested getting the two labs together in a joint one- or
two-day session and just go over where the interfaces could be made.

MR. STORMER: Mr. Stormer said that for the last two years the state has not
been able to participate financially with the Alaska coastal data collection
program. The program itself is still active and viable. There are a number
of project-oriented possibilities that will be potentially coming up this
summer.

MR. RICHARDSON: Mr. Richardson said the state was traditionally supposed to
be the biggest contributor of the three, the State, Alaska District, and CERC,%
to the field wave gaging program. Without State support, he thinks it's fair
to say that the program will probably be in a maintenance problem mode with
what already exists.

BG(P) ROBERTSON: BG(P) Robertson asked if the problem is that the Corps has
been unable to persuade the State of the tremendous payoff that they can get.
He suggested maybe a letter to the governor might help.

COL GREGORY: COL Gregory said his discussion with Commissioner Dick Knapp on
this subject was basically that the Department of Transportation is supportive
of our efforts. But in the last two years nothing has happened in terms of
appropriation.

MR. STORMER: Mr. Stormer said that at the moment the District has wave gages
out at Homer, two Waverider buoys out in the bay, and staff gages at Wittier.
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There is a site at Akutan, but it's not working right now because the shore
power is down. There are a lot of other wage gages around.

BG KELLY: BG Kelly asked if the Alaska District integrates with them, "Do you
get information from all of them?"

MR. STORMER: Mr. Stormer answered no but said it's desired. He said much of
the information comes from the oil companies, and sometimes that's proprietary
type of information.

BG(P) ROBERTSON: BG(P) Robertson said we're finding the oil companies a lot
more open now. He discussed that specifically with Jim Posey, Vice President
from ARCO. Mr. Posey stated he saw no objection whatsoever in sharing that
type of data.

MR. PFEIFFER: Mr. Pfeiffer made an additional comment on wave gaging and that
was for North Pacific Division and Alaska District to keep an eye on the on-
going CODAR field demonstration. This may offer a new opportunity to have a
gage that can move around and be more cost-effective than the ones that are
presently available.

BG KELLY: BG Kelly asked someone to comment about the University of Alaska,
and integrating some of their work with the District.

MR. BOUZON: Mr. Bouzon responded by saying that right now CRREL is working up
a memorandum of agreement with the University of Alaska to exchange people,
data, etc. The University is taking some really big cuts in their budgeting
because of the general decline in fund levels throughout the state. As a re-
sult, they are interested in setting up a much better relationship with CRREL.
In the past they have had a very good informal one-on-one relationship with
CRREL's principal investigators. But it's strictly been very informal, and
that is being formalized right now.

MR. LOCKHART: Mr. Lockhart suggested that CRREL might want to consider bring-
ing the oil companies into these memorandums and maybe some of the fishing
industries, too, and get as much interaction and exchange as possible.

MR. WANKET: Mr. Wanket said that the integration of the CERC folks with the
bank protection business is sorely needed. He urged that CERC folks take
advantage of the knowledge of the committee on channel stabilization, an
existing organization heavily involved in this sort of activity and in the
Section 32 demonstration program for low-cost, bank-protection methods. This
program was completed a year or two ago, and there are a lot of data
available.

MR. OLIVER: Mr. Oliver said that NPD has some real coastal erosion problems,
and the hydrodynamics of coastal erosion are somewhat different than that of
river erosion. He thinks this is one field that maybe CERC could get into
much deeper than they are now, developing practical designs for coastal ero-
sion problems. NPD had a lot of erosion on the Oregon coast last year, with a
lot of rock dumped down there and a lot of rock lost. He said there isn't any
real efficient method of taking care of those kinds of erosion problems.
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MR. WANKET: Mr. Wanket said he thinks CERC's involvement in all sorts of
coastal erosion, whether it be from river systems or from coastal processes,
is important.

MR. OLIVER: Mr. Oliver said that one of the things he has seen on this trip
is the oil companies' involvement in concrete mattresses. That seems to be an
approach that could be very productive. He thinks it would be a big payoff
item to find the limits of that revetment. He feels concrete mattresses might
be a solution to many erosion problems.

DR. MEI: Dr. Mei seconded the opinion expressed by Jay Lockhart and a lot of
other people that the oil companies really should be brought in as much as
possible. The activities of CERC in coastal problems should be expanded with
the help and collaboration of the oil industry. It seemed to Dr. Mel that in
many aspects (for example, wave data and engineering solutions to coastal
problems) the oil companies may have knowledge or access to data superior to
that of CERC or other Federal agencies. He feels that their experience could
be made use of much more productively if CERC would take an active role in
going into the area of coastal problems in cold regions.

OR. NUMMEDAL: Dr. Nummedal felt that there is a reluctance on the part of
many engineers and scientists to inquire into oil company research results and
data because of the belief that everything is proprietary. But he gave an
example that the companies are willing to release the upper 2 sec of the
seismic reflection profiles to map out subsea permafrost in the Beaufort Sea.V
He said the primary thing the oil companies want to keep secret is data as to
where the oil is in the subsurface, essentially before they have bought the
leases.

MR. REEDER: Mr. Reeder said that, dealing with the regulatory program, the
District has some experience in this area of proprietary information with the
oil companies. He said in most of the cases they consider a lot of that in-
formation proprietary because they are in competition with other oil com-
panies. They are very restrictive with their information because in some
cases they spend a lot of money to get that data. It's not that they don't
want anybody else to use it, but they want whoever is going to use it to pay
for it.

MR. PFEIFFER: Mr. Pfeiffer stated that the Canadians take a very different
approach. They work hand in hand with their companies in joint funding and
therefore the data are much more open. US companies seem to go at it by
reinventing the wheel and holding it close to their vest. Mr. Pfeiffer
suggested a meeting with them to explore some joint problems.

MR. RICHARDSON: Mr. Richardson said that CERC has had success in the past in
working with the oil companies in areas where CERC has been able to show that
it was to everybody's benefit to share the information. An example of this is
the hurricane surge data collection in the Gulf of Mexico where CERC gets data
periodically that the oil companies take on the offshore rigs and where they
allow CERC to install gages on some of their rigs. He said we have to be able
to show them there's a benefit to them giving us access to the information.
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REGULATORY PROGRAM IN ALASKA COASTAL AREA

Mr. Larry L. Reeder, Chief
US Army Engineer District, Alaska

Special Actions Section
Regulatory Branch
Anchorage, Alaska

INTRODUCTION

The Alaskan coastline totals more than 34,000 miles, encompassing a wide

variety of coastal ecosystems of immnense natural resource value. The main

portion of our regulatory workload is in coastal areas.

BACKGROUND LAWS AND REGULATIONS s

The Rivers and Harbors Act of 1980

This Act requires a permit for all work affecting the navigable capacity

of navigable waters of the United States. Permits are required for all work

in, under, or over a navigable water of the United States.

Section 103 of the
Marine Sanctuaries Act

This Act only has relevance in the coastal area and requires a Depart-

ment of the Army permit for the transportation of dredged material for the

purposes of disposal in a designed open ocean disposal site.

Clean Water Act

This Act requires a permit for the discharge of any pollutant into a

water of the United States under various sections of the Act including Sec-

tion 404.

Section 404

This Section covers permit requirements for dischargers of dredgedN
and/or fill material into a water of the United States including wetlands as

defined by our regulations.

REGULATORY PROCESS

The regulatory process for permitting discharges of dredged and/or fill
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material formally begins with the receipt of applications for a permit. After

receipt of the application, a public notice is published giving the public an

opportunity to make comments on the proposal and to request that a public

hearing be held. After the public notice comment period, the Corps completes

its evaluation of the permit.

The National .Environmental Policy Act (NEPA) requires that all major

Federal actions, including all permitting activities, be assessed as to their

expected impacts on the environment before making the decision or taking the

action.

INFORMATION NEEDS

Hydrology Considerations

Routine requests for assistance are made in-house on currents, flow,

velocity, erosion potential, deposition, bed-load transport, longshore trans-

port, and other concerns.

Hydrodynamic Modeling

On larger projects where baseline information is limiting, impact pro-

jections may be provided through the use of water quality modeling. These

models for the most part must be developed to meet the specific site condi-

tions encountered in the arctic.

Fishery Impacts

Just determining what "habitat" or physical impacts may result is not

enough--we must also try to show what it means as a practical matter. For

most developments in coastal areas this means the impacts to fish and other

marine resources that are important to man.

Agency Review and Public Coordination

Each action is coordinated with the resource agencies and the public.

This helps us to keep a balanced program.

TYPES OF PROJECTS

Seacoast Communities

Water access is one of the major transportation links with the outside

world and almost all communities have associated docking facilities.
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Docks, Piers, Etc.

Docks, piers, and related facilities run the full range from simple to
complex. Some are marinas and boat harbors; others are simple floats for

occasional private use.

Gold and Gravel Mining

Many gold-. and gravel-mining operations have been proposed and operated

in marine waters. Some are small private use operations, and others involve

more than a million cubic yards.

Causeways

The use of causeways for various purposes has been one of the most

difficult issues to deal with. This is due primarily to the potential for

significant impacts and to our limited knowledge of most areas from a natural
resource standpoint.

FUTURE NEEDS

* Baseline Data

These needs range from basic field reconnaissance to full-fledged maping

and database informational programs.

Research Needed
More basic research is needed before we will truely know causeway im-

pacts and if there are viable alternatives to using a causeway, such as a

subsea pipeline. Basic research into life histories and habitat preferences

of marine fishes is another area that needs attention.
Regional Modeling

Regional modeling for the North Slope of Alaska is an area of needed

investigation. We expect this to have a big payoff in saved time and money

for future decisions and in more acceptable results of future modeling that
may be required. Our efforts are aimed at serving our customers, the general

public, and protecting the public interest as it relates to Alaskan coastal

areas.

DISCUSSION

BG(P) ROBERTSON: BG(P) Robertson asked whether the District has officiallyI
designated the alpine tundra as wetland or was it a case-by-case basis.
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MR REEDER: Mr. Reeder answered that it is still a case-by-case basis. "We
know from our investigations that the alpine are montane type of tundra and
that roughly about 15 to 20 percent of that would be purely classified as
wetlands. Now, there are lots of tundra that are ynvegetated, for example, in
the high alpine areas that we would not consider wetlands."

BG(P) ROBERTSON: BG(P) Robertson then asked, "the impact of the recent policy
clarification on any area that is or could be used for migratory bird use,
would almost lock that in, wouldn't it?"

MR. REEDER: Mr. Reeder answered, yes, that those mountains and alpine tundra
areas, particularly those that have ponds or open water areas associated with
them, are used consistently by waterfowl. Recent policy guidance, particu-
larly with EPA's indication of what they would like to see is, "not that we
would have to prove or take a picture or document it if one was there, but is
it acceptable to being used? So, it makes it kind of difficult for us some-
times to eliminate."

BG(P) ROBERTSON: BG(P) Robertson stated that a lot of these areas are smaller
than a 10-acre limitation; therefore, there is a large application of general
or national permits on these areas.

MR. REEDER: Mr. Reeder agreed and said that the projects less than 10 acres
would not require an individual permit in most of those areas, particularly if
they're above the headwaters up in the high mountain areas.
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NORTH SLOPE HYDRAULIC MODELING ACTIVITIES

Mr. H. Lee Butler
Supervisory Oceanographer

Coastal Engineering Research Center
US Army Engineer Waterways Experiment Station

Vicksburg, Mississipppi

ABSTRACT

CERC has been assisting the US Army Engineer District, Alaska (N PA), by pro-
viding technical review of studies performed in support of proposed coastal projects in
the Beau fort Sea. The Prudhoe Bay area has been the focus of drilling activities since
the discovery of vast oil deposits on Alaska's North Slope in 1968. To facilitate drilling
and production operations at offshore locations, various oil companies have proposed
offshore fill islands and gravel fill causeways. These projects can be expected to alter
current and circulation patterns and water quality in the vicinity of the project. To
support an environmental assessment or impact statement, oceanographic and modeling
studies have used results from numerical models of Prudhoe Bay and adjacent lagoonal
waters as a primary basis for determining levels of impact. This paper briefly describes
the oceanographic processes that characterize the North Slope, reviews the previous
model studies of the Prudhoe Bay area, and presents the concept of a North Slope re-
gional model technology.

INTRODUCTION

The US Army Engineer Waterways Experiment Station (WES) was requested

by NPA in 1984 to provide expert technical advice and conmment relating to

projects in the vicinity of Prudhoe Bay, Alaska. The projects included ex-

isting and proposed gravel fill causeways extending from the shoreline to fill

islands over 2 miles offshore. The primary purpose of WES's review effort was

to address the adequacy of numerical hydrodynamic and transport modeling stud-

ies used to support conclusions regarding impact of existing or proposedI
causeway projects on the circulation and water quality (temperature and sal-
inity) of water bodies adjacent to the projects. Reviews have included exam-

ining model studies associated with the extension of the existing West Dock

Causeway (Waterflood Project), the newly constructed Endicott Causeway, and

the proposed Lisburne Causeway to be constructed within Prudhoe Bay.
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AREA PROCESS

The oceanographic and coastal processes that characterize the North

Slope area near Prudhoe Bay are very complex and difficult to model pre-

cisely. The environment also can impede collection of field data to support

model application., Circulation in Prudhoe Bay and nearby water bodies is

dominated by wind forcing. Tide range in the study area varies between 15 and

30 cm. Offshore tidal currents are usually less than 7 cm/sec but can reach

substantially higher speeds in inlet entrances to lagoon areas adjacent to

Prudhoe Bay. Wind-driven currents have been shown to be about 3 to 5 percent

of the wind speed. Ice-f ree nearshore waters exist between the period from

mid-July to late September. River discharge rates, particularly from the

Sagavanirktok (SAG) on the east side of Prudhoe Bay and from the Kuparuk on

the west side, are highest in June and diminish substantially during the

summer months. Area hydrodynamics are complicated by a two-layer system of

colder marine water in the lower depths (usually held to a depth of 4 m below

the surface) and warmer, brackish water in the upper layer. All of these

processes have a substantial effect on the salinity and temperature of the

neighboring water bodies, in particular Prudhoe Bay and adjacent lagoons west

of the West Dock Causeway.

HISTORICAL MODELING EFFORTS

Figure 1 displays existing and/or proposed oil-industry-related projects

in the Prudhoe Bay area. To date, four modeling studies have been conducted

to provide data in support of area oil production projects. Three of the

studies involved the application of two-dimensional hydrodynamic numerical

models including applications in support of an extension of the West Dock

Causeway (Waterflood Project), construction of the Endicott Causeway, and the

proposed Lisburne Causeway. In all of these studies, a major criticism dealt

with applying uncalibrated, unverified models. Recently, owners of the Lis-

burne Project funded a new effort to overcome limitations and deficiencies of

previous studies. This investigation called for the application of a three-

dimensional model to the Prudhoe Bay area. The model used was applied in a

rigid-lid mode and the calibration/verification results were not convincing.
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REGIONAL MODELING METHODOLOGY

In addition to the causeway projects mentioned above, several other

potential causeway sites have been identified for the North Slope area. Each
project individually has the potential to significantly influence coastal

processes in Prudhoe Bay and the neighboring vicinity. Because of the large

number of projects being proposed, NPA has identified a need for a methodology

to investigate cumulative impacts from multicauseway projects. Mathematical

modeling is the only viable means to incorporate all the detailed dynamics

influencing the North Slope area into a quantitative predictive tool. What
has been suggested is the development of a regional modeling methodology,

employing appropriate spatial and temporal resolution, to investigate coastal
processes with established confidence limits.

To determine the benefits of a regional model and the best way to pro-

ceed in developing such a model, NPA hosted an interagency meeting of the US

Army Corps of Engineers, US Fish and Wildlife Service, National Oceanic and

Atmospheric Administration(NOAA)/National Marine Fisheries Service, Minerals

Management Service, Environmental Protection Agency, various State of Alaska

departments, and the North Slope Borough. Discussions at the me.e-ting focused

on problems dealing with fish habitat. Because native fish populations are

sensitive to brackish water zones, it is important to be able to estimate

project impact on these zones. Questions raised can be summed up into two:

(a) what happens if a solid-filled causeway is placed so to interrupt fish

migration patterns, and (b) are breaches in these causeways effective in

mitigating these interruptions? All agreed monitoring is absolutely neces-

sary; however, monitoring is insufficient to establish impacts in a predictive

sense. The concensus was that some type of methodology is needed to assess

cumulative impacts of existing and proposed oil exploration projects. Re-

source agency responses echoed that the key point in the development of a

regional model is making the hydrodynamic model operational.

In developing components of a regional oceanographic modeling system,

many aspects of the problem need to be carefully considered. Among these are

the physical processes to be modeled, domain of interest, data requirements,

and required computer resources. The hydrodynamic/transport models of theI

redional system are the key models to be developed in an initial effort.59I
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Three other types of associated models are required to permit simulation of

certain physical processes of interest: (a) a model for generation, melting,
and movement of Ice; (b) a storm/wind model; and (c) an oil-spill trajectory

model.

Oceanographic and meteorological data will be required to calibrate and

verify all of the models mentioned above. High costs may prohibit conductingIa new field data collection effort to obtain synoptic data over the entire
model domain. Large data sets from the Prudhoe Bay area have been compiled

over recent years. These data are associated with studies performed in sup-

port of various causeway projects and with monitoring requirements as part ofIthe Waterflood and Endicott Projects. Additional data sets exist and have
been used in calibrating other models of the Beaufort Sea and Prudhoe Bay
area. Availability of these data sets is unknown and should be investigated

in an initial phase of the regional model development. However, modeling

efforts could be initiated now and utilize available data to achieve a first

cut at calibrating a regional modeling package.

The end product of a regional model development should be a model pack-

age coded In a user-friendly manner and transportable between computer sys-

tems. The model system must be well documented and training procedures

established. To gain acceptability, the model system will have to be cal-
ibrated and verified (although not completely in an initial effort) and made

available to any potential user. Expected usage will come from Federal,

State, and local agencies, as well as private industry. Even with excellent

training and documentation, the model package will be exposed to misapplica-
tion. This fact may require a review commnittee to be established to examine

* model applications and conculsions drawn from these applications.

DISCUSSION

DR. NUMMEDAL: Dr. Nummedal said one of the key questions along the whole
Beaufort coast is the lack of reliable, long-term time series data on storm
surge levels, separating the astronomical tide from wind-driven tides, etc.
He asked what was being done to establish a basic network of gages to start
developing that kind of time series.

MR. BUTLER: Mr. Butler answered that as far as he knew there is no defined
effort to set up that kind of network that would provide data for a full-blown
numerical study. The data being taken is attempting simply through a monitor-
ing effort to quantify what's happening.
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BG(P) ROBERTSON: BG(P) Robertson stated that the District wants to determine
the accuracy of determining impacts in the natural environment as predicted by
modeling. He asked if there is an equal amount of effort being made in this
particular area to determine the significance of those impacts. He asked,
"Who cares if it's 7 parts per million or 13 parts per million? Is there a
significance? Is there an equal effort to determine that?"

MR. REEDER: Mr. Reeder answered yes, there is. He said the District is very
sensitive to that 'so what" question. He said, "The only way we have to ad-
dress it right now is with the little bit we know about the life histories of
the various fishes and organisms that may be affected."

He said right now all they have to go on is very little real hard scien-
tific information and a lot of professional expertise and professional opin-
ions. "The bottom line is we really don't know and that's why we're in a
quandary in making some of the decisions. We truly don't know how to accu-
rately predict the impact on the organisms that may be affected."

BG(P) ROBERTSON: BG(P) Robertson noted that there's a recent push to do away
with the worse-case analysis situation which was in the realm of hypotheses.
He asked if doing away with the worse-case analysis is going to help in making
decisions to get to the 70-percent assurance level rather than 95-percent
assurance level on significance of impact.

MR. REEDER: Mr. Reeder answered that the new guidance on that will help re-
lieve some of the documentation and the strenuous application of the worse-
case analysis. However, in the particular instance in Prudhoe Bay, Endicott,
the four or five years of monitoring have provided a little clearer picture of
what was happening with the habitat. Mr. Reeder stated further that one of
the things modeling will do is will help better quantify the amount of habitat
that is being affected and how much that change is.

BG(P) ROBERTSON: BG(P) Robertson asked if the data collected through the mon-
itoring program was plugged back into the modeling for verification.

MR. BUTLER: Mr. Butler answered that a portion of the data that was collected
was used to attempt to calibrate and verify that modeling.

MR. REEDER: Mr. Reeder pointed out that Batelle Northwest Pacific ILab used
4 years of physical oceanographic data that were generated by the monitoring
program in running their models.

DR. LE MEHAUTE: Dr. Le Mehaute asked what time of the year was the worst
impact.

MR. BUTLER: Mr. Butler answered that the open season is only from mid-June
to September. That's the only time you have the open water season and the
greatest impact. The Sag River is just to the east of Prudhoe Bay and is the J
major discharge in the area. The winds change from west to east at night and
the warm water, which is a habitat for the fish, seems to move back and forth
in the lagoons to the west of Prudhoe Bay and back again on the other side of
the Sag. The question is what is the impact on the movement of that water
mas~.
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DR. LE MEHAUTE: Dr. Le Mehaute asked if it is ice covered at that time.

MR. BUTLER: Mr. Butler said no but broken ice can move in and out. In the
major open water season between July and September, ice is not really a major
problem.

DR. MEl: Dr. Mei asked what the most important input parameters are in this
model and what is the most important output.

MR. BUTLER: Mr. Butler said primarily the driving force, the wind and nailing
down the calibration of the bottom friction and then looking at the stratifi-
cation. It's basically a two-layer system.

DR. MEI: Dr. Mei asked if there is a reliable model to predict the motion of
ice pieces.

MR. BUTLER: Mr. Butler said the Rami Corporation has done a lot of work on
that subject.

DR. MEI: Dr. Mel said that even in the physical size of the model there is
some substantial lack of information. "For example, I would tend to believe
that the prediction of ice motion is still at its infancy."

MR. BUTLER: Mr. Butler said the primary problem occurs from July to Septem-
ber, when ice really has no influence. All models discussed were only for the
open water season.

BG KELLY: BG Kelly asked about the time schedule and funding for this
project.

MR. BUTLER: Mr. Butler said it's probably a two- to three-year time frame and
in the neighborhood of $500,000 to $800,000.
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DESIGN EVALUATIONS IN SUPPORT OF OIL PRODUCTION, MAJOR PROJECTS

IN PRUDHOE BAY REGION, ALASKA

Mr. Victor Manikian
Staff Engineer

Civil/Geotechnical
ARCO, Alaska, Inc.

Development of oil resources in northern Alaska has involved the design

of nearshore and offshore facilities in the Beaufort Sea. These developments

also necessitated the bridging of many arctic streams. Studies have been con-

ducted to establish design criteria for the safe and economical construction

of projects to withstand their production life. This presentation addresses

our experience on a number of arctic-related civil engineering topics and

constructed projects in the Prudhoe Bay region.

1. West Dock and Seawater Treating Plant (Reference 1).

2. Annual sealift and Dock No. 3 design.

3. Putuligayuk (Put) River bridge ice breaker design.

4. Slope protection evaluations for arctic gravel islands (Reference 2).

5. Sagavanirktok (Sag) River training structure project.

6. Method for weakening the seasonal ice cover and reduction of ice forces
on structures in northern rivers (Reference 3).

7. Culvert design considerations in the arctic for minimization of wetlands
impact.

8. Effects of external loading on large-diameter buried pipelines and
culverts - summer versus winter construction (Reference 4).

9. Arctic offshore seafloor hazards - strudel scour, ice gouging, ice
pounding, and thermally related settlements.

10. Driving of thermally modified piles in permafrost and load tests for the
Kuparuk Pipeline System (Reference 5).

11. Kuparuk River Pipeline crossing and module crossing bridge designs
(Reference 6).

12. Waterflow nesting island installations in lakes in Prudhoe Bay as wild-
life habitat enhancement.

REFERENCES

1. "Offshore Seawater Treating Plant, Waterflood Project, Prudhoe Bay Oil
Field," ARCO Alaska, Inc. Publication, December 1984.
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2. "Design Evaluations in Support of Offshore Facilities and Gravel Islands
in the Arctic," Proceedings, Fourth International Cold Regions Specialty
Conference, ASCE, Anchorage, Alaska, pp 235-251, March 1986 (V. Manikian,
J. Machemehl, and P. Gadd).

3. "Method for Weakening the Ice Cover in Northern Rivers," Proceedings,
Arctic '85 Conference: Civil Engineering in the Arctic Offshore, ASCE,
San Francisco, California, pp 239-250, March 1985 (V. Manikian and G. N.
McDonald). :

4. "Effects of External Loadings on Large-Diameter Buried Pipelines,"
Proceedings, Arctic '85 Conference: Civil Engineering in the Arctic
Offshore, ASCE, San Francisco, California, pp 754-762, March 1985
(H. P. Thomas and V. Manikian).

5. "Pile Driving and Load Tests in Permafrost for the Kuparuk Pipeline
System," Proceedings, Permafrost: Fourth International Conference,
Fairbanks, Alaska, pp 804-810, July 1983 (V. Manikian).

6. "Facility Designs in the Arctic for the Kuparuk Pipeline System," Pro-
ceedings, Pipelines in Adverse Environments II, ASCE, San Diego, Cali-
fornia, pp 84-107, November 1983 (V. Manikian, K. J. Nyman, and U. J.
Baskurt).

DISCUSSION

BG KELLY: BG Kelly asked how the concrete skirts or mats worked out as
erosion control.

MR. MANIKIAN: Mr. Manikian said light mats are suitable for rivers. In open
water areas in the arctic, there are more than just river problems--you have
ice to contend with. He does not like gravel bags. They don't act as riprap.
They don't act as a unit. He said that concrete mats are good. They are
flexible to the foundation problems of sediment. He said they're using larger
blocks these days, four-by-four blocks. He doesn't like large blocks because
when you use large blocks there's a rule of thumb that you have to use tem-
pered steel and reinforcement for handling the blocks which causes future cor-
rosion problems. He prefers 2-ft blocks. They're more flexible to foundation
needs and don't have corrosion problems.

The Endicott Project used a specially designed block. They thought it ,V.
would be economical, and they had to manufacture it there. He said he likes
to use companies that have gone through the process of developing the blocks.
"We don't want to be experimenting on a jobsite. So, we're leaning toward
previously established manufacturer standards. We might be casting them at
the jobsite." He went on to say that's an economic problem because a block
machine can be shipped over, while to have a concrete plant set up requires a
minimum of so much placement. He thinks the concrete mats are great replace-
ment to riprap. "Down in the lower 48 there's good quality rock but you don't ,
have it up here and we just have to use some other means to fight erosion."
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DEEP-DRAFT NAVIGATION FOR ALASKA OIL

Captain Andy 0. Santos
Port Captain

The Standard Oil Company

Before the final decision to build the pipeline from Prudhoe Bay to
Valdez was made, several alternative means of transporting the oil were con-

sidered and eight intra-Alaska routes were studied. These studies included

the ice-breaking F. S. MANATTAH, giant flying tankers, large nuclear-powered

submarines, extension of the Alaska Railroad, and a TransCanada pipeline. The

present plan offered the best solution, i.e. a year-round, ice-free, and well-

protected port.

Tankers enter Prince William Sound (PWS) at the Hinchinbrook Entrance,

(6 miles wide) where the PWS Traffic Separation Scheme begins, and travel

northward 65 nautical miles through PWS and Valdez Narrows (0.8 mile wide) to

the terminal in Valdez Arm. A pilot is required the last 18 miles, and tug

assistance is used for the final berthing at one of the four berths operated

by the Alyeska Pipeline Service Company. The route is well marked and main-

taned by the US Coast Guard with over two dozen Aids to Navigation. Leaving

tankers must be escorted to the Narrows by a tug. A tug also stands by at the

Narrows for arriving tankers.

Traffic in PWS can be very heavy with over 500 fishing vessels operating

in the area at certain times, in addition to other pleasure and commercial

craft and the Alaska State Ferry. This requires caution and reduced speeds to

prevent wake damage and to reduce the risk of collision. An anchorage area at

Knowles Head is reserved for tankers and is used only with notification to the

PWS Vessel Traffic Service (VTS) operated by the Coast Guard. The VTS is de-

signed to prevent collisions and groundings and to protect the control area

from environmental harm resulting from such collisions and groundings. The

VTS comprises three major components: a traffic separation scheme (TSS),

vessel movement reporting system (VMRS), and radar surveillance. The TSS

comprises a network of one-way traffic lanes with a separation zone between.

Traffic lanes (north and south bound) are 1,500 yd wide with a 2,000-yd sepa-

ration zone, narrowing to 1,000 yd each at the entrance to Valdez Arm. The
S
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VMRS is controlled by the Vessel Traffic Center which maintains continuous

radio telephone communications with vessels in the service area. Radar sur-

veillance covers the Valdez Arm, the Valdez Narrows, and the Port Valdez

area. A continuous radar watch is maintained.

The diurnal tide range is 12.4 ft and 11.2 ft and occurs about the same

time as Cordova, Alaska. Currents range from 1 knot to 2.5 knots, depending
on location. The ebb current running out against a large swell causes over-

falls which have been mistaken for breakers near the Hinchinbrook Entrance.

There are also tide rips around Cape Hinchinbrook.

After the vessel is securely moored, the Chief Mate is in charge of all

transfer operations, which can take from 12 to 24 hr depending on vessel size.

There will be a Preload Conference between ship and terminal personnel to en-

sure that safety precautions and regulations are observed. Amount, loading

rate, and other items are discussed to remove any doubts between vessel and

terminal personnel. The ballast water is pumped ashore to be treated at the

* ballast water treatment facility and a dry certificate issued. Loading then

* begins, slowly at first, gradually increasing then gradually decreasing until

* topping of f and shutdown. There are many methods of loading a tanker; how-

ever, the oil is generally spread more or less evenly throughout the tanks,

equalizing stresses and preventing dangerous hog or sag conditions plus main-

taining trim and list. When the last tank is loaded and valves secured, the

amount of cargo is calculated and compared with the shore figures, and the

vessel departs.

Various other items such as clean ballast, dirty ballast, storm ballast,

and shore gaugers were described in the actual presentation. Also, a more

detailed description of the trip into the terminal from Hinchinbrook Entrance

was given. Additional details of the tankers in the Trans-Alaska Pipeline

System Trade were also provided. The above items could not adequately be

described in this short summary paper.

DISCUSSION

BG(P) ROBERTSON: BG(P) Robertson said that in 1977 there was pressure to blow
that rock out in the middle of the approach to Valdez. lie said someone said
you can get eight ships abreast in there and not have to worry about it.

66



MR. SANTOS: Mr. Santos said that's true. There was a consideration to blow
that up, but he said you could take one of those ships and go sideways through
there.

BG(P) ROBERTSON: BG(P) Robertson said millions of dollars was saved on that
debate.

MR. SANTOS: Mr. Santos agreed. He said the ships come in here, check in, and
reduce to maneuvering speed. This means the chief engineer goes down into the
engine room to put the engines on standby and they reduce the RPM's making
about 14 knots and they get the pilot up in this area at Rocky Point. All the
vessels from that point on until they get back to this point are navigated by
a member of the Southwest Pilot's Association, a State-licensed pilot. The
master of the vessel does not dock the vessel. And when the ship gets to
Valdez, there are three tugs that are operated by the Crawley Corporation that
help the vessels to dock. One tug has 9,000 hp, the other two 7,000-hp en-
gine. In addition, there are two small line boats which take the line out to
the end of the docks.

Mr. Santos went on to say that it's been a very safe and successful
operation. The tankers transit this area, and larger vessels go to Puerto
Armuelles in the Republic of Panama where the oil is pumped into a pipeline
into the Caribbean side of Mexico called Cherokee Grande. From there smaller
tankers take it to refineries on the gulf and east coasts of the United
States. The others are smaller ships and take the oil to San F~ancisco, Long
Beach, some to Hawaii, and some into the Puget Sound area.

Because of all the traffic that the oil has brought, the Coast Guard has
more ships and aids throughout the State of Alaska then anywhere else in the
United States. From the Aleutians to the southeastern end of the state, the
ship lanes are covered by Loran Sea Coverage for navigation. It's been a very
safe operation when considering the millions of tons that go into and out of
this port.

DR. LE MEHAUTE: Dr. Le Mehaute asked about the rate of occupancy of the
berths.

MR. SANTOS: Mr. Santos answered that the large ship takes about 20 to 24 hr,
and the smaller ships about 12. He said the problems they have which delay
them are that in heavy weather as the vessels travel light from Panama, they
put in extra ballast to reduce the draft of the ship to lessen the working of
the ship in a heavy sea. All that dirty water has to be pumped to shore in
Valdez and all ships have to pump the water out before they can load, so it
may take up to 12 to 13 hr to pump out about a million barrels of contaminated
water. All American ships engaged in the oil industry today have what is known
as clean segregated ballast tanks. These are tanks on the ship that are dedi-
cated completely to clean saltwater. There's no pipe, no pumps that connect
it to the oil-carrying tanks. In other words, you can discharge that water in
the harbor. But sometimes that Isn't enough when bad weather occurs, as the
ships are big and by being big you've increased stress problems. So, you
start putting water in it to lessen the movement of the iron.

Mr. Santos went on to say that another common thing in the state is fog. 1

A J'panese current that crosses down the gulf warms the water. Sometimes the
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water might be 48 deg and the outside temperature is 10 deg. That causes
thick fog. The old rule of thumb that the fair weather sailors out in Cali-
fornia say is if the wind picks up, the fog will dissipate. lI've been in a
gale and still couldn't see the bow of the ship." He said those rules of
thumb don't work up in this part of the country and you can't buy experience
Just because you've got a piece of paper saying you're a mate or a master.
Olt takes experience. And over the eight years of our operation, our masters
have become extremely experienced as you can tell from their record. Probably
the safest port of this type of operation in the world."

BG KELLY: BG Kelly said he assumed the oil goes everywhere.

MR. SANTOS: Mr. Santos answered no. This oil by law is used for United
States domestic use only.

DR. LE MEHAUTE: Dr. Le Mehaute asked if there are four or five berths.

MR. SANTOS: Mr. Santos said there are four berths. They never built a two
berth.

DR. LE MEHAUTE: Dr. Le Mehaute asked about the downtime due to queuing.

MR. SANTOS: Mr. Santos answered that sometimes during adverse weather con-
ditions they do have to put ships at Knowles Head. Generally, weather permit-
ting, they just tell them to slow down till a berth is available.
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THE COASTAL COMMUNITY IN THE STATE OF ALASKA

Dr. John B. Olson
Special Assistant to the Commissioner

Department of Transportation and Public Facilities
State of Alaska

INTRODUCTION

With three fourths of its population in coastal conmmunities, waterborne

transportation is the principal mode for movement of goods in Alaska. Tour-
ism, in-state recreation uses, commercial fishing, timber, and petroleum com-

panies also make substantial use of the state's waterways and waterfront

facilities. With this strong dependence on marine transportation, the state
is frequently faced with requirements to add or upgrade facilities. Engineer-

ing development for such facilities in the arctic and subarctic is in a number
of ways different from settings elsewhere in the United States. Let's examine

some of the distinguishing features of coastal development in Alaska.

DISTINGUISHING FEATURES OF ALASKA COASTAL DEVELOPMENT

Figure 1 tabulates some of the project development features that are
conmmon to Alaska, and relatively uncommon elsewhere in the United States. The

features are grouped into physical, environmental, socioeconomic, and user
composition categories. Shown with each feature is a checklist of representa- R

tive communities where the feature is germane to planned or pending coastal
development.

GOVERNMENTAL AGENCY COOPERATION

Cooperation between the Corps of Engineers and the State of Alaska will

facilitate development on our coast. Naturally, we will continue to share in-
formation useful to our individual and collective projects. We should look

beyond this traditional relationship to see how we can work more closely, both
in technical development and in project financing. Following are two areas
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where cooperation could be particularly advantageous.

Data Gaps
Our Department has sought funding from the State legislature for a

coastal data collection program. We have had mixed success, and most recently

the funds have not been forthcoming. If we can demonstrate how the data col-

lection program leads to more cost-effective designs, and even more practi-

cally to earlier cash flow into projects, I think we will be more successful

in obtaining the funds in future years. Our budgetary requests to the legis-

lature for joint State/OCE data collection activities would be far more per-

suasive if they relate to projects having strong cost-sharing potential. A

planning product jointly authored by the State Department of Transportation

and Public Facilities (DOT&PF) and the Corps could be particularly helpful in

this respect.

Cost-sharing
Sharing the developmental costs for projects provides the Federal gov-

ernment a demonstrated consensus of project need and a source of State-level
project funding. State needs are also served by being able to leverage the

State capital budget with Federal funds. We have worked on a cost-sharing

basis with the Federal Highway Administration and the Federal Aviation Admin-

istration for many years. Our match percentage with these agencies is less

than 10 precent, however, and our cost-sharing percentage with the Corps is

typically 50 percent or more. Management of DOT&PF understands these are

different programs, with totally different funding sources and legislative

authorizations, and we are quite willing to participate. More importantly, as

State revenues decline, such a proposition should also be attractive to our

State legislature. We look forward to doing business with the Corps as full

and equal partners on pending coastal work.

DISCUSSION

BG(P) ROBERTSON: BG(P) Robertson said that Trading Bay was favored by theI
Corps of Engineers in its feasibility study in 1975. However, the Corps was
prevented from using Trading Bay because of the tremendous crab population
there. He asked about the status of the return of the crab industry to
Kodiak, and if there has been any change in the nesting patterns which allows
the use of Trading Bay.
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MR. OLSON: Mr. Olson answered that the fish and wildlife protection people
believe that if you have a choice, all other things equal--equal cost, equal
value in terms of facilities siting--they would prefer Dog Bay but they would
not consider the crab in Trading Basin now to be so critical to keep the boat
harbor out of it. He said there has been a change in attitude by the environ-
mental protection people.

BG(P) ROBERTSON: BG(P) Robertson asked Mr. Olson if he could see the State
regenerating its interest and potential funding for a broader regional pro-
grammned wave data collection system.

MR. OLSON: Mr. Olson said "Yes, I do. I don't want to say without checking,
but it's possible that some of those funds survived this legislative session.
We have put the money in at DOT and it's either been removed at the governor's
level or the legislative level. We may have money in this year, I don't know.
A commnon problem, with the State working with the Federal agencies, is that we
view one another being somewhat monolithic, but when we look at it from our
side, we are grossly pluralistic. We have the governor, we have the legisla-
ture, we have factions and individuals within the legislature. We don't
understand the Federal process really at all well. What I would suggest is
possibly a plan, a jointly issued technical memorandum that would identify the
needs of this wave data collection program so it can be assimilated by these
various people. I'm not sure everyone can nod in agreement, but at least we
have something that has been delivered."

BG(P) ROBERTSON: BG(P) Robertson said that this was an excellent suggestion.
He asked Mr. Olson if he thought there was any way that the Board, the body of
the Board, not just Corps of Engineers, could help in suggesting to someone in
the State that we initiate such a sit-down discussion on developing a memoran-
dum agreement.

MR. OLSON: Mr. Olson said he certainly thought the Board would have a very
important and prominent role in doing that.

BG(P) ROBERTSON: BG(P) Robertson asked If the Board should send a letter to
the govenor.

MR. OLSON: Mr. Olson suggested he could work with Colonel Gregory, someone
from the Board, or someone on the staff of the Corps to define a plan for how
best to do that. It would involve certain letters to legislatures and the
governor. He thought that if they were well outlined and conceived and
orchestrated correctly in terms of how it would come up in the budgeting

cycle, it would ensure success.
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ST. GEORGE HARBOR
LOW-COST BERM BREAKWATERS IN ALASKA'S BERING SEA

Mr. Jeff Gilman, Senior Engineer
Mr. Brent Drage, Vice President

Peratrovich, Nottingham & Drage, Inc.
Anchorage, Alaska

BACKGROUND

St. George is a small island located in the Pribilof Islands in Alaska's

Bering Sea. The waters surrounding St. George contain the largest concentra-
tion of bottomfish in the world and unverified but possibly vast reserves of

oil and natural gas. Over the past several years the State of Alaska and the
City of St. George have funded a total of $13.5 million for the design and

construction of a harbor at Zapadni Bay on the southwest side of St. George.

AIMS AND OBJECTIVES

The designers were faced with the task of providing a protected moorage
for a small resident fishing fleet, processors, and transient freighters. The

deepwater, 50-year significant wave height was determined by others to be
34 ft with a spectral peak period of 18 sec. Because of limited funding and

the remote location, it was necessary to develop a design which would maximize
the use of locally available materials for construction.

TECHNIQUES USED

As a result of physical model studies at Oregon State University and at

the Danish Hydraulic Institute on structure stability in Anchorage, the bermI
breakwater concept was developed along the lines of W. F. Baird's concept

originally developed for the Unalaska Runway Extension Project in Dutch Har-
bor, Alaska. The berm breakwater concept consists of a large mass of stones
(whatever is locally available) placed in the form of a horizontal berm.
The relatively high porosity of the berm allows waves to propagate into the
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structure and dissipate their energy within the berm mass.
A contract for construction of the St. George breakwaters was let in

October 1984. Brice, Inc., a heavy contractor from Fairbanks, mobilized

equipment to the island in November. In early November a severe storm struck
the Western Aleutians generating a very high and long period swell wave train

that reached the Pribilof Islands on November 13. These waves severely dami-

aged the newly constructed breakwater on St. Paul Island 40 miles northwest of

St. George. Again, on December 7, the St. Paul breakwater suffered even more

extensive damage due to a severe local storm generating very high seas of f-

shore (up to 50 ft high).
As a result of these storms, the designers undertook an assessment of

the St. George design to determine if it was adequate to withstand the new
design conditions posed by these storms. From this assessment came the de-

cision to do more extensive stability modeling of the berm design. Two sets

of tests were performed at the Delft Hydraulics Laboratory in the spring of

1985. The first set of tests comprised scale effects performed at scales of

1:7 and 1:35.
The second set of tests verified stability of the berm breakwater and

were carried out in a basin at the 1:35 scale. The "storm" used to test the

breakwater in the basin was comprised of six steps, each about 6 hr long in

prototype. The storm was composed to simulate the worst possible storm wave

conditions for the depth-limited situation at the harbor site in Zapadni Bay.
The construction contractor's quarrying operations produce the largest

armor possible by lightly shooting bottom-loaded holes on wide centers and
subsequent ripping with a super-hardened penetration point mounted on a

Liebherr 966 backhoe.

V6

RESULTS, CONCLUSIONS, AND RECOMMENDATIONS

This project is unique in several ways: Ia. The utilization of a berm design for a breakwater in the most severe
wave conditions a berm breakwater has been built in to date.7"

b. The extent of physical modeling used in the design--five labora-
tories in four nations.

c. The use of a worst possible storm for design, based on the depth-
limited site, and the extremely high frequency of storms.
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d. The consideration of 20- to 25-sec wave periods in design and

modeling.

The successful completion of this project in December 1986 will demon-

strate the utility of the berm concept for a severe wave environment. With

the proposed completion of the rebuilt St. Paul breakwater using a conven-

tional two- to three-layer design employing large imported armor, the cost

advantages of the berm breakwater concept will be very clear. Under the

current contracts, the St. George berm breakwater is running less than one

third the "per linear foot" cost of the St. Paul conventional breakwater. The

low cost and high stability of the berm breakwater experience at St. George

implies that small communities in many of the other underdeveloped parts of

Alaska and the world can now afford harbors by using locally available

materials.
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DISCUSSION

DR. LE MEHAUTE: Dr. Le Mehaute asked about the depth and cost of the break-
water, also the per foot cost.

MR. DRAGE: Mr. Drage answered that it's going to cost about $13 million con-
struction money and about an additional $2 million for the administration dur-
ing the modeling. That comes out to about $3,500 per foot for the breakwater
arms. The depth is going to be to -20.

DR. LE MEHAUTE: Dr. Le Mehaute asked about the design wave height.

MR. DRAGE: Mr. Drage said they don't have a design wave height and that they
are in a depth-limited situation. The offshore waves can get up to 50 ft. He
said because of the depth-limited situation they can have the designed storm
virtually every year.

BG KELLY: BG Kelly asked if the berm is all rock.

MR. DRAGE: Mr. Drage said that it is all rock. This particular rock has gra- I
dations between 1.7 and 10 tons and the gradation is very important, as well
as the rock. The salt formation here produces rock between 2 and 10 tons
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quite readily. He said you need a little bit of rock between 10 and 14 tons.

DR. NUMMEDAL: Dr. Nummedal said that he assumes that during certain winters
ice forms around these islands and no mention was made of any effect of ice
push on the berms during spring breakups.

MR. DRAGE: Mr. Drage said the ice breakups are minute. They're really not
considered in the design. The reason is that St. George Island is right on
the melting front of the Bering Sea ice that migrates southward. The harbor
is located on the south side, so even when it encounters the island, it flows
out and around. Ice is not a big factor here.

MR. LOCKHART: Mr. Lockhart asked if an estimate of the maintenance require-
ments for the breakwater was made.

MR. DRAGE: Mr. Drage said yes, and they are based on the available data,
which include the model studies, the wave available data, the frequency, etc.
One of the benefits of the berm breakwater is that it is forgiving in a sense.
"You don't have your catastrophic type failures."

DR. MEI: Dr. Mel noticed that all testings were in foreign laboratories. He
asked if they had considered using CERC facilities.

MR. DRAGE: Mr. Drage said that they had inquired with WES to see whether or
not they could utilize their facilities. They were always under the gun with
respect to time. The foreign labs were selected because of the capability of
the people and the availablity.

MR. SMITH: Mr. Smith said he was involved at CERC with review of this proj-
ect. He wanted to point out to the Board the extreme importance of physical
modeling in the engineering and design of this project. He said "I think it's
clear we were working in a realm much beyond the analytical tools available in
the Shore Protection Manual. And this was the only way to design a breakwater
of this innovative nature. But I would also point out that these analytical
tools have their limitations in the best and most traditional of circum-
stances. Within the Corps we do not take advantage of the design tool of
physical modeling as much as we should."
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HOMER SPIT BEACH EROSION PROJECT

HOMER, ALASKA

Mr. Carlton A. Davenport, Jr.
Civil Engineer

US Army Engineer District, Alaska
Anchorage, Alaska

The two major concerns regarding the erosion of Homer Spit are the loss

of the paved road which connects the City of Homer with several major commer-
cial and recreational facilities at the seaward end of the spit, and the long-

term effects of erosion of the spit. There have been erosion problems result-
ing in damage to the road since it was first constructed in 1927. Since 1964

the State of Alaska has spent $6 million in road maintenance costs.
The Corps of Engineers has conducted studies and investigations to de-

termine the cause and nature of the erosion, and there have been at least six
different schemes tried for the purpose of protecting the roadway. These

have ranged from groins and old car bodies to a concrete slab revetment and

steel sheet pile wall, all of which have proven unsatisfactory in one way or

another. The most recent Corps of Engineers study (a reconnaissance report in
1984) was a combined effort between the City of Homer, State of Alaska, the

Alaska District, and CERC. The City of Homer provided an observer for the
Littoral Environmental Observation (LEO) program. This program provided ad-

ditional data on wave and climatological characteristics. The State of Alaska

participated by providing a survey and cross sections for beach and offshore
profiles. The State has also provided funding for gathering data and other
information. The Alaska District and CERC organized and carried out the

study.
Wind and wave data available for the region were collected and statis-

tically analyzed. Deep-water wave forecasts were made based on the wind sta-
tistics. A finite difference numerical model for the near-shore areas of

Homer Spit and adjacent beaches was applied to predict refraction, diffrac-
tion, and shoaling of the forecast deep-water waves. The model was also used

to predict breaker characteristics, expected longshore energy flux, and sedi-
ment transport rates.
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Beach sample size gradation data along the spit shoreline were statis-

tically analyzed. These studies revealed that natural hydrographic features

near the base of the spit may cause a net reversal of longshore sediment

transport capacity just northward of the roadway damage area. The net trans-

port energy toward the tip of the spit apparently again rises where erosion is
occurring. These results suggest sediment starvation is occurring in the
trouble area with a consequent scour of the bottom and recession of the beach

A profile. Tidal currents in the area do not appear to be a significant factor.

This effort has resulted in formulation of a plan for storm protection

* of the roadway at its most vulnerable area. The concepts considered were

beach groins, offshore breakwater, protective beach fill, and scour protec-

tion. The protective beach fill combined with an extension of an existing

revetment was the most favorable option. Further observation, investigations,

and studies are planned for the reconmmended detailed feasibility study.

* DISCUSSION

4.DR. NUMMEDAL: Dr. Nunmmedal said that the spit is a very common feature along
the Alaskan coastline and they're common all over the world. In all probabil-
ity, it is a perfectly natural feature built by a littoral drift rather than a
glacial process. This spit was clearly built by the same processes that are
now destroying it and if that's the case, then something has changed in those
key processes. Either the sediment source was depleted or the directional
wave climate has changed. It seems to Dr. Nummedal that the road was put in
the wrong place to begin with. He asked about the cost of putting the road
where it should be, perhaps farther back inland and making the road follow the
natural curvature of the spit itself.

MR. DAVENPORT: Mr. Davenport said that that is one of the things that is
under consideration and will be investigated in the detailed study.
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UPDATE ON DUCK '86 AND CRESCENT CITY DOLOS MONITORING

Mr. Thomas W. Richardson
Chief, Engineering Development Division

Coastal Engineering Research Center
US Army Engineer Waterways Experiment Station

Vicksburg, Mississippi

Crescent City is located in California near the Oregon border. The

breakwater construction used several types of armor material including tetra-

pods and dolosse. The dolos units are the same size as those used at Humboldt

City, 42-ton units. The ones in place now are unreinforced units and they've

suffered a considerable amount of breakage over the years. The wave environ-

ment at Crescent City is quite severe. Estimates are that each year the

breakwater is subjected to a design wave condition which is a depth-limited

wave.
This has resulted in very significant breakage of the units. In fact,

over this past winter, the breakwater began experiencing accelerated breakage

of the dolos units. The most typical break occurs at the shank/fluke inter-

face. There are a number of theories as to what causes dolos unit breakage.

The most widely accepted theory is that stress in the dolos unit is a combi-

nation of static loading due to the weight of the unit itself, the weight of

any surrounding units that are lying on it, a pulsating stress that's tied to

changes in the sea surface elevation such as wave action, and an impact stress

which is also caused by changes in the water surface elevation but which re-

sults when dolos units either strike the core of the breakwater or strike each

other.

What we're in the process of doing right now in conjunction with the San

Francisco District, Los Angeles District, and South Pacific Division is to make

field measurements to establish boundary conditions and provide verification

of a finite element model of dolosse under dynamic conditions. What this is

intended to do is to provide a basis for rational structural design of dolos

units to withstand the stresses that might be imposed in future applications.

To do this we'll be obteining data on wave-induced motion of the dolosse

and the impact loading in the dolosse. We will have comprehensive monitoring

of the dolosse, measuring stresses that occur during casting and placement,
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thermo stresseq, and stresses that occur after the dolosse are placed. To do

this we're going to instrument 20 new dolosse. I should have mentioned at

the outset that there is a major rehabilitation project currently under way

at Crescent City. The initial contract calls for casting 500 replacement

dolosse. Twenty of these will be instrumented with strain gages at the shank/

fluke interface. Of those twenty, six will also contain accelerometers.

We'll be able to measure both physical translation and rotation of the dolos.

We'll be instrumenting the breakwater matrix itself with pressure gages to

measure pore pressure, and we'll be taking measurements of the forcing func-

tion that causes the breakage by making offshore directional measurements.

What we hope to get out of the program is dolos prototype stress data,

including temperature stress, which is casting stress caused by temperature

differentials while the concrete is curing, and stresses that are incurred

during transport and placement. In addition, our Structures Laboratory at WES

has produced a dolos finite element model. We will calibrate that model with

the prototype data; ultimately, we hope to come up with a structural design t

procedure for dolosse. The casting process at Crescent City has been under

way now for approximately a month, and we've been gaining some experience in

the trials and techniques of placing instrumentation inside the 42-ton armor

units. The contractor has just cast 10 instrumented dolosse. In the first

one that we tried, we learned a very valuable lesson. The contractor was

pouring concrete into the form without a tremie or any kind of a guide, and

the mass of concrete falling into the form washed out a lot of our instru-

mentation. After that, the contractor added a tremie to his technique for

pouring instrumented dolosse. In the second and third instrumented dolos we

encountered a very unusual phenomenon. The contractor, after the first dolos,

went to a conveyor belt system. He now pours five 4-yd buckets of concrete

into each form. What the contractor is doing with the Crescent City dolosse,

which is quite different from the way the Humboldt rehabilitation project was

done, is to use a fluid concrete mix and to vary the fluidity as he goes up

through the dolos unit. He pours a relatively fluid mix in the lower part of

the vertical fluke. Then, as he works his way up, he uses a stiffer and

stiffer mix. We encountered no problems with the instrumentation during the '5

pour, but during the curing process what appears to have happened is that the

fluid concrete shifted a slight amount and that shift of 42 tons of concrete
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was enough to rip some of the cables from our instrumentation, so we ended up

with several nonfunctional strain gages. We have gone to a stiffer reinforc-

ing for our strain gage rosettes and the contractor also agreed to go to a

slightly stiffer concrete mix. Since that time, we have poured six additional

dolosse, and all of those have been satisfactory pours as far as the instru-

mentation is concerned. Our present schedule calls for some drop tests to

begin shortly. What we'll be doing there is taking perhaps one or two instru-

mented and noninstrumented dolosse and dropping them to verify, first, the

basic finite element theorem and how it predicts the force that will be re-

quired to break the dolosse and, secondly, whether there are any real differ-

ences between the behavioral characteristics of instrumented and noninstru-

mented dolosse.

The SUPER DUCK experiment is basically a very intensive field data col-

lection effort to collect multiprocess, multiresponse type data. In September

we'll be conducting primarily low wave energy processes experiments. In Octo-

ber the weather around Duck usually cooperates very well by entering into the

northeaster storm season, so we anticipate the month of October to be oriented

mainly towards storm process type experiments. We'll also begin several long-

term experiments. We have +20 experiments right no%, comprising investigators

from approximately 16 different organizations, including the Corps of Engi-

neers, universities, foreign universities, foreign countries, people from i
other Federal agencies, and at least one State agency as well.

We will be conducting a photopole experiment designed to measure the

change in wave transformation characteristics and water-surface elevations

through the surf zone. Dr. Hota from the Tokyo Metropolitan University will 1
be joining us and contributing his expertise with high-speed photography,
which is a very integral part of that experiment.

We will also be conducting a surf zone sediment transport or trap ex-

periment. Dr. Kraus will be the principal investigator on that experiment.

We'll also be includinq people from Louisiana Geologic Survey, the University

of Lund in Sweden, University of Trondheim in Norway, and Queens University in

Canada. We also sent letters to all the Districts and Divisions soliciting

participation by District and Division people in SUPEP DUCK. What we're

proposing is enlarging participation in the surf zone sediment transport

exppriment. This is a very good experiment for people to learn some of the
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basics of field data collection and at the same time learn more about where

the frontiers of research are in this area. We have two surf zone current

experiments. One will be conducted by CERC where we'll be verifying some of

our numerical models, such as nearshore current generation by wave action.

Dr. Dalrymple from the University of Delaware will be conducting a study of

rip current formation at low wave energy conditions. Dr. Fisher from North

Carolina State University will be conducting a dune erosion experiment where

he'll be putting in approximately I cu m of sand in a two-dimensional cross

section of the dune profile and watching how that erodes under the processes

during September. We'll be continuing to evaluate seabed drifters as a device

for tracking water motion in the nearshore zone. We will be evaluating Lit-

toral Environmental Observation (LEO) techniques, both existing and proposed

techniques. As a part of that experiment, we will be producing a videotape

that can be used in the future for training LEO observers. Finally, we will

be doing the dredged material studies.

The storm experiments have been divided up into two major sections. The

first one deals with nearshore processes. In the first experiment, storm-

induced surf zone processes, we'll be looking at both the causes and effects

of the nearshore three-dimensional morphological change under storm activ-

ity. Principal investigators there will be from CERC and Dr. Thornton from

the Naval Post Graduate School in Monterey. Dr. Suzette Kimball from CERC

will be conducting a study of morphological sedimentological interactions.

Dr. Sallenger from the US Geological Survey will be evaluating acoustic

altimeters for taking very detailed measurements of bottom change elevation in

real time. Dr. Holman at Oregon State will expand some of the earlier work he

did at DUCK '85 on photographing and videotaping for the quantification of

nearshore morphological change. Then Dr. Thornton, again, will be conducting

a major experiment on determining momentum flux balance in the nearshore zone.

The second part of the storm experiments will be concentrated in the

offshore zone. Dr. Sethurama from North Carolina State University and several

investigators from CERC will be looking at air/sea interactions, measuring

wind stress and transferring that stress to the water surface to determine

currents in the offshore zone. We'll have CODAR there during October to take

offshore directional wave measurements. In conjunction with that we'll be

evaluating the use of float transponders with CODAR for real time tracking of
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surface currents. Dr. Don Wright from the Virginia Institute of Marine

Science will be conducting an experiment designed to quantify shore response

to wind events. Dr. Mike Andrew from CERC will be installing a short baseline

slope array that will be used for directional wave measurements. We're making

plans right now to install a linear array at Duck in time for SUPER DUCK in

conjunction with Dr. Joan Oltman-Shay from Oregon State University.

DISCUSSION

MR. PFEIFFER: Mr. Pfeiffer asked the depth of the two arrays.

MR. RICHARDSON: Mr. Richardson answered that the short baseline slope array
will be in approximately 10 m of water. A decision has not been made on the
depth for the linear array.

DR. NUMMEDAL: Dr. Nummedal asked about the submerged berm concept and what
precisely will be conducted to test that concept.

MR. RICHARDSON: Mr. Richardson said he hoped to be looking at two major as-
pects. "We divided it up into three areas, sediment transport, hydrodynamics,
and bottom characteristics. We're hoping to define some of the major pro-
cesses that impact on a nearshore berm or in fact on any type of open water
dredged material disposal, and then secondly to demonstrate and possibly im-
prove some of the monitoring techniques available to the field right now for
physical monitoring of dredged materials. We will not actually build a berm;
we'll be dealing with the material as it exists on the bottom."

V-O
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THE AUTOMATED COASTAL ENGINEERING (ACE) SYSTEM

Mr. Charles C. Calhoun, Jr.
Assistant Chief

Coastal Engineering Research Center
US Army Engineer Waterways Experiment Station

Vicksburg, Mississippi

Mr. Orson P. Smith
Research Hydraulic Engineer

Coastal Engineering Research Center
US Army Engineer Waterways Experiment Station

Vicksburg, Mississippi

For the past several years, CERC has been very much involved in
computer-aided design. Over the the last two or three months, we've been
taking a very hard look at the overall concepts of computer-aided design to
see where we are, where we need to be, and, in fact, where we want to be.
What we want computer-aided design to accomplish is technology transfer, which
automatically implies it will be very practical, something that can be used
easily by the people in the field or, in fact, by our own people. It should
be applicable not just to the engineering side of the house or engineering
divisions, it should also be applicable all the way: planning, design, con-
struction, operations, maintenance.

Coastal engineering occurs in a very complex environment. It is prob-
ably more complex than any of the other civil engineering specialties; and
many of the physical processes are not very well understood, for example, in
comparison to structural engineering and the strength and failure modes of
concreted steel structures. Because of this, design problems tend to be more
challenging in the area of criteria development and actually defining what the
problem is because analytical solutions at this point really aren't that com-
plicated. For example the Hudson formula is not so complex, but defining the
numbers that go into it can be quite difficult.

Coastal engineering is also a rapidly advancing field. The Corps leads
in engineering research in the field of coastal engineering. What this means
in the Automated Coastal Engineering (ACE) System project is that we're set-
ting our own standards as we go. We don't have the National Aeronautics and
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Space Administration (NASA) or anyone else leading the way. We're going to

advance the state of the art as we go for computer-aided coastal engineer-

ing. We have some existing efforts in a pioneer mode, foremost of which Is

the MACE program, Microcomputer Applications for Coastal Engineering.

We published individual microcomputer programs typically for the IBM PC

as technical notes. For a long time CERC has distributed coastal engineering

technical notes. Once a quarter we send out a package of these to District

Offices. There's now a section in there for the MACE programs.

Work on MACE began about two years ago and since that time we estimated

we have spent on the order of $300,000 a year with heavy reliance on con-

tracted workers and college students.

Development of the ACE system involves first and foremost field office

involvement. We plan to have six regional cornerstone workshops from the six

designated geographical regions: Northern Atlantic, Southern Atlantic, Gulf

of Mexico, Great Lakes, Southern Pacific to include the Pacific Ocean, and

Northern Pacific. We have picked cities (Portland, Los Angeles, New Orleans,

Detroit, Jacksonville, and Baltimore) in each of those regions for a workshop

where we hope to gather the journeymen, the first level supervisors, the mid-

dle managers, and anyone else who has an interest to have open discussions

about the software needs that they perceive for their work.

We'd like also to discuss the hardware options and how these field

people would like to see us do the development. We will have six or seven of

our most imminent coastal experts from District and Division Offices, along

with representatives from OCE and CERC as members of a committee responsible

for the detailed execution of our software development. We would follow their

directions in terms of identifying in-products, the procedures for develop-

ment, and the review of the in-products; and we would also expect this group

to review the overall goals and progress of the ACE system development.

In the case of individual in-products, once they are identified, we may
appoint task groups dedicated, for example, to rubble-mound breakwater designI
and construction and monitoring. These groups would then design a system of

software with complete continuity from beginning to end. The end product
would be usable in the District to plan, design, build, and monitor a rubble-

mound structure.N
Our initial schedule is by the end of this month to request some
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information from the field, perhaps through OCE, possibly even General Kelly

himself, concerning the workload of coastal engineering. We might categorize

this by the types of coastal structures in planning and design; or we might

look at types of coastal problems more as a planner might see it, Identify the

problem, formulate solutions. We want to have some information before the

workshops on what the workload is now and in the foreseeable future. We'd

like also by the end of this month to send out our invitations to the six

workshops. By the end of July, we hope to have held these workshops, iden-

tified a large mailing list of interested people and a smaller list of key

experts for future participation, and established the pilot committee or task
groups. By the next CERB we hope to have had our first pilot committee and a

firm plan under way on the execution of the ACE system development. We would

like to present that at the next CERB. We have drafted a program plan and

hopefully we will have begun to redirect some of CERC resources within our

control at the lab towards this new, high-priority project.

We want this to be a practical system for application by the field of-

fices. We hope they will increase the planning and design efficiency of all

our work; and even though that's the normal benefit of using computers, I

would point out that we do more than streamline our in-house planning and

design process. We make our in-products more cost-effective. By looking at

more alternatives in a more plural manner, you end up with a better, more

maintainable product in the field.

Our MACE experience in the last two years indicates that a much more

ambitious program will take more resources. By redirecting some resources at

CERC we can cover part of that, perhaps not all. Our goals are ambitious, but

they will only be achieved to the extent we can come up with the funding.

Like everything else we've discussed today, we're going to have to look at

some innovative means in financing this work if we're to keep a fast pace.

DISCUSSION

DR. NUMMEDAL: Dr. Nummedal said he was very impressed by what is going on.
It's clearly the correct direction in which to go. Since some of these pro-
grams are in existence now for 18 months, he asked to what extent these pro-
grams are being used by District personnel at this time.
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MR. SMITH: Mr. Smith said that right now the distribution of the programs is
a burden on the staff of the Design Branch at CERC. "MWe distribute new sets
of these microcomputer programs at a rate of three or four a week, approxi-
mately half of those to private industry or universities. We also have dis-
covered that it is quite a maintenance burden. We have a checklist of quality
control features we look for before we release a program; but even after that
care, we're overwhelmed with suggestions either for corrections or improve-
ments from the field. So, right now we're actually getting a little bogged
down in trying to keep up with the released programs." The MACE programs are
pretty straightforward applications out of the Shore Protection Manual with a
few enhancements here and there.

MR. PFEIFFER: Mr. Pfeiffer had a conmment regarding the growing burden on the
labortories with regard to updating and distributing information on computer-
aided programs. He said this is a growing problem, not only in the field of
coastal engineering, but In every field where there is a heavy development of
new numerical models. He thinks that it is something that the Corps is going
to have to face by providing some funding because it is an evergrowing piece
of the R&D budget that up to this time has not been funded. "It's getting to
the point where it's really starting to nibble into the ability to do the
work, and it's going to get worse."

BG(P) ROBERTSON: BG(P) Robertson asked if it is a manpower or dollar con-
straint problem.

MR. PFEIFFER: Mr. Pfeiffer answered, dollar. He thinks the manpower end of
it can be handled by contracting. CERL has done it by working with universi-
ties. After a model gets to a certain maturity, spin it off and have the
universities do a lot of that distribution work, routine updating kind of
work, and leave the laboratory the important updating, the high-tech work.

BG(P) RO BERTSON: BG(P) Robertson cited some success in NPD in computer
software development where it's just updating something that's already there,
by using the "stay in school" program with computer science students. He said
you can't use them for programmers because they don't have all the background
and engineering, but for correcting programs it's an inexpensive answer.

DR. MEI: Dr. Mel said that this computer-aided design is a new mission that
CERC can provide in the future, and this mission will probably be as important
as model testing to aid design. In particular, there are many kinds of prob-
lems for which computer programs and techniques are well developed, and it may
be a good idea for CERC to initiate some sort of an effort to translate these
existing numerical techniques into engineer applications. One particular ex-
ample is the two- or three-dimensional defraction studies which may be used
for floating breakwater designs. This kind of numerical technique can now be
packed into a PC disc. Naval architechs have done something like this, and it
looks like the Corps could also because of its interest in floating break-
waters and bottom-seated breakwaters.
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ALASKAN FLOATING BREAKWATER EXPERIENCE

Mr. Kenneth J. Eisses
Civil Engineer

US Army Engineer District, Alaska
Anchorage, Alaska

The Alaska District designed and constructed a ladder-type floating

breakwater, 23 ft wide by 6 ft deep, at Bar Point Harbor in Ketchikan, Alaska.

This floating breakwater was installed in 1980 and has performed favorably

with little maintenance required. The Alaska District is also completing

plans and specifications on a 14-ft-wide, box-type floating breakwater for

Juneau, Alaska. Plans and specifications have been initiated on a ladder-type

breakwater for Saxman, Alaska, approximately 10 miles south of Ketchikan. Two

of three potential harbor sites for the Whittier detailed project report in-

clude floating breakwater designs.

The State of Alaska Department of Transportation designed and installed

a ladder-type breakwater at Sitka, Alaska, in 1973. They also installed a

similar breakwater at Tenakee, Alaska, In 1972. This breakwater is showing

signs of aging, especially at the connections, and the prediction is another

5 years of useful life. An innovative design was placed at Tenakee during the

fall of 1985 consisting of three 48-ln.-diam urethane-coated steel pipes con-

nected together by a 40-ft grid. Fresh water was used as ballast and the

breakwater was designed to withstand a 5-ft wave and swell condition with an

accompanying 4.8-sec period. Performance data are not available at this time.

The State of Alaska Department of Transportation also has installed floating

breakwaters at Auke Bay near Juneau, Chenega, and Dog Bay on Kodiak.

CHARACTERISTICS OF ALASKAN D[IGN FOR FLOATING BREAKWAT(RS

Wind Data

This type of data is nest to nonexistent In A1aska. Many )f the sites

rurrently being looked at are in fjord type enviror ments. whirh make (orrela

tions from known wind site% meaningless hecause of the funnelinq effe t of the

wind.
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Four-Foot Wave
Many designs are now bordering on or above the 4-ft wave and 4-sec

period accepted economic practice. The only manual to size these large break-

waters with is Technial Report R727 "Transportable Breakwaters - A Survey of

Concepts," May 1911, sponsored by Naval Facilities Engineering Command. The

technical report contains dimensionless curves which allow depth of water,

wave height, period, and draft to be taken into account to size the break-

water. The ladder- and box-type breakwaters must be treated the same in terms

of transmission coefficient because the dimensionless Navy curves are for a

box structure.

Deep Water

The water depths at many of the harbor sites being investigated are

greater than 30 ft, in most cases between 50 and 200 ft.

Rocky Bottom

Rocky bottoms are routinely encountered at various harbor sites. Even

when a site is in a marginal depth of water, rock or glacial till is often

encountered which rules out the use of a pile anchoring system.

Transportat ion

There are no concrete casting yards in Alaska capable of fabricating a

floating breakwater. The ladder-type breakwaters have been barged up in

pieces and assembled onsite. It would be possible to tow a large structure to

southeast Alaska, but anything brought to south-central Alaska would probably

have to fit on a barge.

Transient Moorage

Strong consideration is being given to designing transient Moorage as an

integral part of the floating breakwater design since previous floating break-

waters have been appropriated for this service in the past.

RESEARCH NE[DS THAT WOULD BENEFIT THE ALASKA DISTRICT

A computer model is being developed by the Alaska District to help de-

termine anchor forces on floating breakwaters. The model balances wave. wind

forces, and harborside anchor forces against F.MA, %hear force, and ocean-side

anchor forces. This computer m*d) was reviewed by CIRL's consultant Tek-

Marine and found to be fundamentally sound1 to the limit%~ of a two-dimensional
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model. Seattle prototype data are being used to verify the model's

applicability.

There are several other areas of research which would greatly benefit

the District's use of floating breakwaters. First and foremost is the need

for good wind or wave data at the proposed design sites. The Alaska Coastal

Data Collection Program is attempting to bridge this gap. WES hindcast anal-

ysis does not work in the majority of our fjord-type environments.

Model studies would greatly benefit the understanding of the differences

between the ladder and the box structure, especially in the areas of transmis-

sion coefficient and draft for larger structures. A ladder-type structure

needs to be instrumented as well as a floating structure in a very severe wave

environment. Additional prototype measuring is needed to determine transmit-

ted boat wave heights.

There is one model test result which depicts how the angle of wave at-

tack reduces the transmission coefficient. This is Figure 11 from WES Tech-

nical Report HL-79-13, which applies to a 12-ft-wide box breakwater. This

result has been used on all floating breakwater designs which have a design

wave attacking at less than 90 deg. An expansion of this chart into different
breakwater shapes and sizes would be very beneficial.

A good analytical method for determining wave forces on a floating

structure is needed. Currently, a modified Seattle District design approach

is used which employs the Miche-Rundgren wave force approach and then scales

it down. Miche-Rundgren assumes that the structure is bottom connected.

DISCUSSION

DR. MEl: Dr. Mel said that, with regards to floating breakwaters, he felt
that there's a lot of theoretical knowledge that has been in existence. He
and his students have worked and published papers on this since 1967 and, in
fact, most of these computational schemes for rectangular breakwaters were
done as a topic of a Ph.D. Thesis by Dr. Jarrod Black. For more complicated
cross sections, the hybrid finite method was developed long ago. It seemed to
him that this type of thing would fit very well into the computer-aided design
program.

DR. LE MEHAUTE: Dr. Le Mehaute said he has been working with a naval archi-
tect for many, many years, and it is a naval architectural problem from a
dynamic viewpoint. He said for them, this kind of a problem is a snap. It's J
state of the art, and they are extremely good.



DR. MEI: Dr. Mel said there exists quite a body of experimental knowledge
which verifies the numerical studies. He did not think it was necessary to

p perform new experiments.
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ANCHORAGE HARBOR DEEP-DRAFT NAVIGATION FEASIBILITY STUDY

Ms. Lynn N. Hornecker
Hydraulics and Waterways Section
US Army Engineer District, Alaska

Anchorage, Alaska

Mr. Joseph T. Weber, Jr.
Plan Formulation SectionL

US Army Engineer District, Alaska
Anchorage, Alaska

The Upper Cook Inlet study area comprises an area of approximately

420 square miles and includes the areas northeast of the Forelands, Knik Arm,

and Turnagain Arm. The Forelands is a natural constriction, 15 miles in

width, which divides Cook Inlet into the upper and lower sections. Cook Inlet

is a northeast-southeast trending tidal estuary, approximately 175 miles long

and 60 miles wide at the entrance, which is located in a highly active seismic

zone. The upper Inlet waters are relatively shallow and turbid, with turbid-

ity varying from 100 mg/t at the Forelands to 2,000 mg/t at Anchorage. Sev-

eral large glacial rivers, heavily laden with silt, discharge into the inlet,

and the estimated annual sediment load is 15 million tons. Cook Inlet has one

of the largest tidal ranges in t(he world, and the mean tidal range varies from

15 ft at the entrance to the inlet to 28 ft at the Port of Anchorage. The

40-ft extreme tidal range near Anchorage and the inlet geometry create cur-
rents exceeding 5 knots and tidal bores along Knik and Turnagain Arms.

The Port of Anchorage has little room for expansion at the existing
harbor site. The Municipality of Anchorage has investigated a potentialg

harbor site on the southwest end of Fire Island, and the Matanuska-Susitna

Borough has prepared a preliminary study for a port at Point MacKenzie. The

Anchorage Deep-Draft Navigation study will investigate tidal circulation andI
sedimentation at the Port of Anchorage and the proposed future harbor sites.

The Alaska District is conducting this study In collaboration with WES,

and together the two agencies have developed a detailed plan for study for the

project. A description of the work which each office is performing is pre-

sented below. The Alaska District Is involved with the following studies:
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a. The Planning Branch is investigating navigational problems identi-
fied by the users of the Port of Anchorage and by the various
Federal, State, and local agencies which regulate or monitor marine
activities within Upper Cook Inlet. The users/agencies are provid-
ing information regarding navigational problems related to shoals,
ice, currents, tides, dredging depths, navigational aids, docking,
vessel handling characteristics, and existing and potential queuing
problems.

b. The Planning Branch is performing an economic analysis which in-
cludes an evaluation of regional resource development and transpor-
tation requirements.

c. Both the Planning and Hydraulics Branches are providing administra-
tive and technical support for the studies being conducted at WES.

WES has completed or is presently conducting the following studies:

a. A comprehensive computerized literature search and literature anal-
ysis. The existing studies and field observations will be used
to verify navigational problems identified by users/agencies, and
selected field observations will be used as input to a hydrodynamic
model.

b. A computerized analysis of historic hydrographic survey data of
Upper Cook Inlet. The primary source of the data is NOAA surveys
(boat sheets) for the period 1910 through 1982. The data are being
analyzed using the CPS-1 program; the products of this study will be
detailed contour plots, profiles, and volumetric calculations of
changes in sediment volume over the 72-year period of record.

c. A two-dimensional hydrodynamic model study of Upper Cook Inlet.
This model will define gross circulation patterns and verify
observations of navigational problems provided by users/agencies.

The feasibility study may be followed with a general design memorandum

if the feasibility-level recommendations for Federal navigational projects are

economically viable. The general design memorandum may include an extensive

data collection program, additional sediment transport studies, naviqability

studies, and pilot training on a ship simulator.
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problem is to move the navigation marker and move the channels on the other
side of the shoals. He asked if that kind of approach Is included in the
feasibility study.

MS. HORNECKER: Ms. Hornecker answered, yes. That was one alternative consld- P
ered as a possible solution to the problem.
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WAVE ENGINEERING TESTS IN THE CERC DIRECTIONAL BASIN

Dr. James R. Houston, Dr. Charles L. Vincent,
Mr. Michael C. Briggs, Mr. Douglas G. Outlaw 4

Coastal Engineering Research Center
US Army Engineer Waterways Experiment Station

Vicksburg, Mississippi

CERC's directional spectral wave generator is now being used in research

and mission support studies in addition to the developmental studies required

to generate the testing and analysis software needed to use the generator.

The wave generator consists of 61 paddles each 1.5 ft long, giving an overall

generator length of 90 ft. Each paddle may be individually controlled allow-

ing very complex wave patterns to be generated. The wave forms range from

monochromatic waves to fully directional, irregular waves typical of coastal

storm conditions. The basin is shallow, approximately 3 ft deep, so emphasis

is placed on testing coastal rather than offshore problems.

Until this past year primary emphasis has been placed on developmental

studies. The software to generate complex wave conditions such as a direc-

tional spectrum and to acquire and analyze data represents a major develop-

mental effort. Rigorous testing of the software is required before use in

specific engineering studies. Further, exploration of the capabilities ind

idiosyncrasies of such a complex system as this generator requirfs xte-; o

testing. CERC has surveyed other institutions with direct ora' .

been able to cooperate with the National Research Counc' -.'
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Florida with Professor Joseph Hammack. Some of the support for this effort is

being supplied by the National Science Foundation. The study is a basic re-
search effort on the nonlinear interaction of waves intersecting at an angle.

The generator is being used to develop data for verifying the theoretical
work. The research will lead to a better theory for two-dimensional cnoidal

waves.
The second research effort is the Wave Engineering Tests (WET). The

objective of WET is to analyze the differences between the use of irregular
versus monochromatic waves in common coastal engineering problems. Much of

the Corps' design methods are based on using monochromatic waves to represent
natural wave conditions. With the directional generator it is possible to

make controlled, repeatable experiments in which irregular sea states of dif-
ferent frequency and directional spread characteristics can be generated; and

tests can be run with a particular basin configuration (a mound, a slope, a
breakwater, etc.) and then compared with a set of tests with the monochromatic

waves. The design of the tests emphasizes a quick look at each problem so
that a more detailed program can be developed to investigate those problems
where major differences are seen. The tests also give CERC experience in what

sort of reflection or other test problems may arise in performing basic tests.
Tests with a 'semi-infinite' breakwater have been completed. The re-

sults indicate substantial differences in the lee of the breakwater. This

result is not unexpected, and several investigators have proposed solution

techniques. The data collected will allow detailed investigation of proposed

diffraction models. Tests with an elliptical-shaped mound are under way.
This test represents the classical case used to evaluate nonlinear monochro-

matic wave theories for refraction and diffraction. The data will be used to

design and test spectral refraction/diffraction models.

The directional spectral generator represents a major resource for eval-
uating how coastal problems should be engineered for natural sea states. Al-

testing with the generator has now shifted to research and mission support
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DISCUSSION

DR. MEI: Dr. Mel said that, for the explosion-generated waves, the most dif-
ficult part is to look at how a given amount of explosive can cause a given
amount of disturbance very near the origin. This was done theoretically and
then the subsequent part of propagation away from the source is done by using
spectral generator simulation. He wondered whether this really avoided the
most difficult part. He said that when the source is moved, the theoretical
part is the most nonlinear, the most difficult. He was curious as to how that
was done.

DR. LE MEHAUTE: Dr. Le Mehaute said that it is surprising how a complex phe-
nomenon such as an underwater explosion can be mathematically analyzed by lin-
ear wave theory and fit the data. "It isn't like a box approach in a sense
that we determined the wave at some distance from the explosions where the
waves are linear and by matching the experimental result with a theoretical
mathematical model, we were able to relate a theoretical distance advance to a
yield and depths of bursts and we get extremely good results. And we have
data from half a pound of TNT to a megaton of nuclear explosions which we have
done in the past. So, we are fairly confident that this approach is very
reliable. We are now investigating the extremely shallow-water explosions in
which much less work has been done. We have developed a mathematical model
which will use the approximation that we are using in the deep-water case. We
don't use the stationary phase approximation which is not valid in shallow
water. We have solved the medium depth wave problem which cannot use special
approximation data. And based on 10 experiments which have been done in
Vicksburg, it looks like the theoretical model matches again, extremely well,
th~e experimental curves. We're also investigating all the nonlinear problems
and dissipation problems at the explosion Itself."

MR. MURDEN: Mr. Murden asked whether capping mounds, caps to contain con-
taminated material, could be another use for the wave generator.

DR. HOUSTON: Dr. Houston answered no, not the directional spectral wave gen-
erator, because it can only generate fairly limited size waves. He thought it
would be better to use some of the other facilities where the scales can be
larger. For example, the L-shaped wave flume can generate rather substantial
waves and its use would eliminate some of the scale effects, which are a prob-

lem when looking at sediment motion.
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THE ALASKA COASTAL DATA COLLECTION PROGRAM

Mr. Carl D. Storier
Chief, Hydraulics and Waterways Section

US Army Engineer District, Alaska
Anchorage, Alaska

PROGRAM DESCRIPTION

The Alaska Coastal Data Collection Program (ACDCP) was conceived in 1981

and 1982 by the US Army Engineer District, Alaska (NPA), with CERC and the

State of Alaska Department of Transportation and Public Facilites (DOT/PF) as

a cooperative effort to collect the vital coastal data necessary to respond

effectively to Alaska's urgent port and harbor development needs. Other in-

terested agencies, local communities, and individuals have also provided

valuable input to the ACDCP during its 4-year history.

The goals for the ACDCP are:

a. Collection of field data for coastal engineering purposes.

b. Storage of collected field data at a central location for ready
retrieval as public information.

c. Establishment and maintenance of a state-wide regional network of
long-term coastal field data collection sites.

d. Development of coastal field data collection instrumentation and
telemetry.

e. Development of coastal field data storage, retrieval, and analysis
procedures and computer software.

The overall direction of the ACDCP is monitored and directed through an

Interagency Coastal Data Technical Committee meeting twice a year to review

process of activities, confirm future plans, and hear input from the inter-

ested parties. Day-to-day activities are accomplished by the Alaska District.

Operations and maintenance of existing instrumentation have been the em-

phasis of the ACDCP in the last few years. Instrumentation is varied to in-

clude Waverider buoys, wave spar buoys, and current-pressure sensor installa-

tions. Improvements to existing systems are presently under way to improve

the reliability and data retrieval percentage. Procurement of a Waverider

buoy with satellite communications via GOES is under way. Buoys such as this
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will be used for the long-term regional sites.

The primary immnediate goal for the ACDCP is to renew the emphasis on the

program and strengthen it administratively, financially, and operationally.

Continued support and involvement from the Coastal Field Data Collection Pro-
gram administered by CERC are appropriate. Similar support and involvement

are needed from NPA and the State DOT/PF.

DESIGN CONCERNS

The ACDCP with CERC can provide additional data and spearhead research

into several design concern areas to improve the design effort in Alaska.

Limited or Lack of Site-Specific Data

The lack of or limited site-specific data is most common. The ACDCP can

improve this situation by being the base for systematic data collection from

program sponsored buoys and from other available sources, by providing the

guidance for regional data collection, and by providing the repository for the

data in formats suitable for the widest use.

Complex Topography
High mountains, narrow valleys, and glaciers combine to funnel and chan-

nel winds into directions along the valleys--quite often different from gen-

eral weather fronts. Combined with little or no data, the job of developing

design parameters becomes quite uncertain and relies on substantial Judgment.
The ACDCP through its data collection efforts can assist in arriving at a

better definition of the effects of complex topography.
Offshore Long Period Waves

Concern has recently been raised over long period waves generated in
distant areas intermingling with locally generated waves. Data collection and

spectral analysis through the ACDCP will assist in determining the character-

istics and source of this type of wave energy.

Material Sources
Finding suitable and available material for rubble structures can be a

significant problem in Alaska. Additional data through the ACDCP will lead to

more economical designs. Evaluation of alternate designs such as the "berm"

type breakwater may also be useful.
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Coastal Erosion and
Related Protection Measures

Lack of adaquate wave climatology is the major stumbling block. Reli-

able directional instrumentation and regional or site-specific data collection

are areas for ACDCP involvement.

Instrumentation Beliability

It is desirable and an objective of the ACDCP to develop good, reli-

able data collection systems. Experience has shown that the instrumentation

must be self-sufficient, highly reliable, and easy to deploy, maintain, and

retrieve. Procurement and maintenance costs must be low. Ongoing develop-

ment, testing, and modification are necessary to improve performance and

reliability.

CONCLUSIONS

Because of its important role, the ACDCP deserves the continued support

both technically and financially of the Corps of Engineers through CERC and

the NPA, the State of Alaska, and others working in the Alaska coastal

environment.

DISCUSSION

DR. NUMMEDAL: Dr. Nummedal indicated that during the tour of Valdez Harbor
just before landing, one thing that really struck him was the observation of
all kinds of surface slicks indicating a lot of internal waves in that fjord.
He expected to see a great deal of that in this kind of a setting where you
have a density stratification due to freshwater outflow on top or in a salin-
ity stratification or a thermal stratification very well developed in fjord
settings in general. He said internal waves can do all kinds of interesting
things when it comes to keeping sediments in suspension and sedimentation of
small boat harbors along the edges of your fjords.

He asked if there are any efforts to study things like internal waves.

MR. STORMER: Mr. Stormer answered that the Coastal Data Collection Program as
it is set up now is strictly data collection as opposed to analyzing that data
into a spectral form or summary type form that the design engineers can use.
He thinks it would be up to the individual designer or researcher who is using
that information to carry on and look at these types of problems.

Mr. Stormer went on to say that they haven't considered the geotechnical
aspect either. He said right now the thrust is with wind and waves and re-
lated topics.
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DR. LE MEHAUTE: Dr. Le Mehaute said that not much work has been done on
shingle beaches in general and he asked if this is something unique to Alaska
and whether there are a lot of problems here with shingles.

MR. STORMER: Mr. Stormer answered that there are all kinds of beaches in
Alaska, from a shingled beach like Homer Spit to sands to littoral material
that is almost like a 12-in. boulder. He said it goes back to the geotech-
nical problem in knowing what your littoral material is and what are the
driving wave forces. In Alaska, they are concentrating on trying to find the
wave climate driving force.

DR. NUMMEDAL: Dr. Nummedal said that studies on shingles and supporting in-
ternal waves and on submarine sliding, etc., in general would be considered
basic research everywhere else. He would like to see the Alaska District take
a long lead in looking at problems that go beyond what they normally address
in many of the other Districts.

MR. STORMER: Mr. Stormer answered 'Ilm positive that there are many people,
at least within my office in the District, that would be more happy to spend
a lot more time in research; but part of our particular problem is to put out
projects and so forth. Given the opportunity, we'll jump right in."

MR. BOUZOUN: Mr. Bouzoun stated that one of the questions that was asked
earlier by the members of the Board is what information other than wind and
current velocity and so forth is being collected, if any. He said histori-
cally CRREL has collected a tremendous amount of these data, particularly on
the northern shoreline of Alaska. The other thing he commented on was with
respect to deployment of instruments in a relatively hostile environment,
"Again, historically, for about 20-25 years now we do have a branch at CRREL
that's been strictly devoted to that area. There's a lot of corporate memory
and ability that exists right now that's there for the tapping. So, if you
need some help in those areas, I'd like to offer that right now to the Dis-
trict to get the program back up to speed where we can help you."

BG(P) ROBERTSON: BG(P) Robertson suggested that Mr. Pfeiffer and
Dr. Choromokos ensure that there is technology transfer between the two
organizations.
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SOUTH ATLANTIC DIVISION COASTAL RESEARCH NEEDS

Mr. Theodore A. Abein
Supervisory Hydraulic Engineer

US Army Engineer Division, South Atlantic
Atlanta, Georgia

INTRODUCTION

The South Atlantic Division (SAD) has the largest coastlinie of any Di-
vision in the Corps if you exclude Alaska. With its 14,600 miles of tidal
shoreline, 3,600 miles of coastal beaches, and 32 million acres of wetlands,
the South Atlantic Division has a very active coastal program distributed
among its five Districts. There are 23 ongoing coastal projects in the design
or construction stage. We operate and maintain 52 channels and harbors, with
the FY 81 budget programmned at $109 million for that item. As a result of
this extensive coastal program, our research needs are pointed toward improv-
ing our capability in finding better ways to design and operate our coastal
projects.

SHORELINE RESPONSE TO COASTAL PROJECTS

The first area I'll discuss is the determination of the shoreline re-
sponse to the construction of coastal projects such as navigation inlets, jet-
ties, groins, and beach fill. More and more responsibility is being placed
on the Corps for projects built decades ago. SAD has several controversial
issues concerning coastal inlets and their impact on shoreline erosion. One
issue may even cause a suit to be brought against the Federal government by
the State of Florida over the disposal of material dredged from a navigation
inlet. Although this research need has experienced considerable advance dur-
ing the past 5 years, it appears that we will have to improve our ability to
predict the structure/shore interaction caused by our coastal projects.

EROSION PROTECTION ON COASTAL WATERWAYS

The next two areas for suggested coastal research needs are concerned
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with navigation. Erosion of the banks along our coastal waterways has caused

a very costly maintenance problem for the Districts involved. This bank
sloughing, caused primarily by waves generated by private and commnercial ves-
sels, has undermined residential and commercial development along the water-
ways. The most coummon form of slope protection used is some variation of rock
protection which usually results in a very expensive f ix. Some Districts have

tried innovative methods with mixed success. There is a definite need to de-
velop effective and economical means of protecting the waterway banks because

of the rapid development along the waterways and the increase in traffic.

CHANNEL DESIGN CRITERIA FOR SMALL VESSELS

The primary benefits associated with many tidal inlet projects are real-

ized from relatively small commiercial boating activities. Conmmercial fishing
vessels normally have lengths ranging from 50 to 115 ft and have static drafts

between 6 and 12 ft. Mobile has a small navigation channel project which will
be primarly used by highly maneuverable minifreighters 212 ft in length, 31 ft

wide, and with a draft of 20 ft. Channel design criteria for these small ves-

sels are lacking. The Corps' design criteria are based on channel design re-

quirements for large vessels. Design information on channel depth and width
required for these smaller commercial vessels is needed in order to develop

safe and economical channel designs.

PREDICTING TIDAL INLET CHANNEL SHOALING

Many tidal Inlets along the Atlantic and gulf coasts of the United

States are maintained by dredging. When a channel is dredged across an in-

let's ocean bar, the dredged channel will shoal back to its natural depth.
The rate at which this shoaling occurs depends on many factors such as the

depth of the dredged channel relative to the inlet's natural channel depth,

the rate of influx of littoral materials, and the tidal flow through the in-
let. The Wilmington District has developed empirical methods of evaluating
channel shoaling in order to determine dredging frequency required to maintain

authorized project dimensions. However, a more universal method of evaluating
channel shoaling potential is needed so that a more uniform approach to the
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problem can be applied by all Corps Districts.

DEVELOPING SLOPING FLOAT BREAKWATER DESIGN

The Wilimington District has been actively involved in the design of a

Sloping Float Breakwater (SFB) in connection with the Oregon Inlet stabili-

zation project. SFB's, which consist of a series of bargelike structures

moored with their landward end submerged and their seaward end protruding
above the water surface, are to be used to protect a conventional cutter-

suction pipeline dredge as it performs sand bypassing. (The sand bypassing

will remove material from the accretion fillets adjacent to the jetties and

transport it to the downdrift beach.) Model tests on the SFB have demon-

strated extremely good wave attenuation characteristics. Also, a preliminary

structural design of the SFB has been developed. The next step in the devel-

opment of the SFB would be to perform field tests of a prototype unit. Such a

test of an actual unit would probably cost $1-1/2 to $2 million. Funding for

the Oregon Inlet project is presently delayed pending the resolution of dif-

ferences between the Corps of Engineers and the Department of Interior. It

would seem that the SFB concept could be used Corps-wide to initiate sand

bypassing around existing stabilized inlets which do not have a sound bypass-

ing feature as part of their basic design. Sand bypassing at these inlets

could save millions of dollars in erosion damages associated with the accumu-

lation of littoral sediment by the inlet stabilization structures.

SUMMARY i.

We realize that most of the areas I have discussed are included in on-

going or proposed research by CERC. However, I have emphasized the items that

would be most beneficial to SAD in conjunction with their present coastal

program.

DISCUSSION

A

DR. NUMMEDAL: Dr. Nummedal asked if the contractors charge a different rate
when they call it "bioengineering" rather than "revegetation."
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MR. ABELN: Mr. Abeln answered that it is very much more. But it is a widely
used method. He understands it's widely used in Europe and has been for
100 years and it's been used with great success in certain areas. But it's
very sensitive to water and if you don't get it in at the right time of the
year, you may not have a successful project.

DR. LE MEHAUTE: Dr. Le Mehaute asked weather the erosion problem in the
channel was mostly due to ship waves.

MR. ABELN: Mr. Abeln answered that the problems he was pointing out are pri-
marily due to small craft in the intercoastal waterways. This is a 12-ft nav-
igation depth, and the waves are thrown up by commercial craft, small shrimp
boats, or pleasure cruisers that come ripping down there about 20-25 knots.

DR. LE MEHAUTE: Dr. Le Mehaute stated that there was a study done for San
Francisco in the delta where ships were accused of causing a lot of erosion.
An estimate made of the erosion due to ships and erosion due to wind waves
found that wind wave erosion was much smaller than ship wave erosion but the
wind waves were there permanently while the ship waves were there only once in
a while. From an erosion point of view, assuming that the rate of erosion is
proportionate to the energy, the wind waves as a natural effect cause as much
erosion if not more than the ship waves. He asked if this kind of considera-
tion will also show that erosion is partly due to wind waves and therefore
decrease the liability of the Corps.

MR. ABELN: Mr. Abeln said these intercoastal waterways are used quite heav-
ily. It's not just an occasional passing barge or something like that. They
get a lot of traffic. He thinks the general assumption has been that most of
the problem has been caused by the waves from the pleasure craft.

DR. NUMMEDAL: Dr. Nummedal said that the kind of problems at the St. Mary's
River Inlet are fairly common in the southeast and west. The idea of trying
to recover some of the material dredged in the channel and placing it in shal-
low waters has also been used for Tybee Island. It seemed to him to be a
method that could help a great deal in the southside erosion of many of the
southeastern barrier islands. Grain size is correct in most of the tests that
he has seen for the material that can be recovered from the dredge channel
where it cuts across the tidal delta. He asked why the Corps is reluctant to
get into that.

MR. ABELN: Mr. Abeln answered that it's cheaper for the Corps to take it out
to the deep-water disposal area and that's what they plan on doing with the
big percentage of the 10 million cubic yards. They are going to place some on
the beach and some just in a shallow area, but the bulk of the material, just
for economic reasons, is going to be taken to a deep-water disposal site.
This is what the State of Florida is objecting to.

MR. MURDEN: Mr. Murden said that in the North Pacific Division, in the Port-
land District, they have placed material inside the estuary to keep it within
the cycling system as opposed into deeper water and therefore lost to access.
"The St. Mary's situation I can only parrot what Ted said but I heard that the
most economical solution for the predominance of material was offshore and I
believe the reason is that you have to fix your offshore channel somewhat
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outside the mouth of the gorge there as opposed to the considerable yardage
that is within the bay area proper. So, you have two major channels: one
offshore entrance approach channel and another within the estuary. I think
the area he's speaking of here is that area that's in the offshore zone. So,
to haul it back into the estuary probably would be a longer distance."

DR. NUMMEDAL: Dr. Nummedal stated that it should be on the seaward side of
the barrier, where the ebb tidal delta attaches to the shoreline. On Amelia
Island, the ocean area of Amelia Island is downward of the jetty on the Atlan-
tic side and probably 80 percent of the South Atlantic Barrier Islands are
eroding right there for a variety of reasons. Dr. Nummedal thinks you can
solve a major regional problem if you look at the economics of bringing a
great deal more of the material back on the beach in that particular location.

MR. ABELN: Mr. Abeln said he didn't quite understand the solution himself.
They are placing 1.3 million cubic yards on the shore and 3 million adjacent
to the shore where it's expected to get back into the system, but why it's
more economical for this other deep-water disposal--that's the argument.

DR. NUMMEDAL: Dr. Nummedal wondered though in the economic analysis "are we
looking only at the cost of the dredging and the dredge disposal itself or are
we looking at the total cost of dredging plus doing some alternative solution
to mitigate shoreline erosion on the adjacent area? If you look at that total
picture, the economics could be very different."

MR. ABELN: Mr. Abeln stated that as far as he knows, it was an economic
analysis.

BG(P) ROBERTSON: BG(P) Robertson asked if the State offered to pay the
differential.

MR. ABELN: Mr. Abeln answered they were offered that opportunity. They don't
want to pay anything.
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RESEARCH NEEDS IN THE NORTH PACIFIC DIVISION

Mr. John G. Oliver
Civil Engineer

Engineering Division
US Army Engineer Division, North Pacific

Portland, Oregon

The North Pacific Divison has numerous research needs in coastal engi- ,
neering. Fortunately, most of these needs are being researched to some extent

at this time.

Our most repetitive need is for accurate wave information. Alaska has

some special needs as it has numerous isolated areas where we lack wind data,

where topography controls fetches and generating areas, and where the combined

effects of swell and sea are difficult to evaluate. The National Wave Infor-

mation Study will aid us in obtaining deep-water information in Oregon and

Washington but the Alaska Coastal Data Program will have to be the keystone

for information in the Alaska area. Both programs need to be expedited as

much as possible. Continued work on transformations and on methods of expand-

ing short-term records into statistically valid long-term records is required.

Floating breakwater research is of continued interest. The prototype

program in Seattle advanced our state of knowledge tremendously. Math model-

ing developments since then have further increased the knowledge base, but we

still have work to do as far as developing simple model procedures and con-

firming the extent of our ability to extrapolate present knowlege to different

design conditions. Research is progressing, and I believe that we will extend

the base enough to handle most design problems in this area within the next

several years.

Wave transformations by currents is an arena that needs an infusion of

Corps interest as these transformations affect both coastal structures and the

navigability of many of our entrance channels. NOAA is performing some work

in this area at the mouth of the Columbia River, but more is required. The

work NOAA is doing was initiated during conditions of ebb flow where there is

a doubling of wave heights. If we can get a handle on the phenomenon, then we

can, through other efforts, develop a relationship between navigability, inci-

dent wave fields, and changes required in structural design.
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Stability of coastal structures is a pressing problem. Both the stabil-

ity of the foundation and elements of the structure must be considered. With
regard to foundation stability, some recent modeling efforts using the WES

Implicit Flooding Model (WIFM) and Vemulakonda models lead one to believe that

we can qualitatively analyze the scour potential around major structures.

Bringing the state of knowledge into the quantitative arena is another chal-

lenge that will require some basic research in sediment transport phenomena.

Stability of structural elements is to some extent being researched, but ex-

pansion of that research to allow some rational interpretation of the rate of

deterioration of the structure and the effect of deterioration on the proj-
ect's functions does have a great deal of value. A comprehensive programi of

establishing stability indexes has been, and continues to be, an outstanding
need.

Scour around the head of breakwaters and its effect on breakwater sta-

bility is evident at the North Jetty at Yaquina Bay, which has failed twice

since its construction in the 1960's. Its initial destruction was attributed

to toe scour and to a modest underestimation of wave forces on the structure.

The most recent failure gave us a clue that we had either grossly underesti-

mated scour potential or wave heights; therefore, a much more rigorous anal-

ysis was undertaken. WIFM was used to develop tidal currents and the
Vemulakonda model was used for wave-induced currents. The District also ex-

amined wave heights. The analysis indicated that we had underestimated both
waves and scour. I will expand on the scour analysis. The Jetty was origi-

nally constructed in about 23 ft of water and the channel later dredged to its

authorized depth of 40 ft. A 15 May 1985 survey showed the scour and shoal

patterns in the channel. Vector plots of the flood and ebb current patterns

did not indicate concentrated velocities or an extreme variance in sediment

transport along either Jetty. The generalized effect of the entrance contrac-

tion was to contain the flows in the center of channel. This tranquil picture

is modified dramatically when wave-induced velocities are superimposed on the

tidal velocity vector in the scour area and the effects of waves on the flood

flow are to shift and concentrate the entrance contraction to the north. The

zone of flood flow expansion is also in the proximity of the inner bar shoal.

The combined vector plots identify the dominant cause for conditions being

experienced. The plots do not, however, identify the depth of maximum scour
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nor do they establish the magnitude of shoaling that can be expected. Recent

records of shoaling do give us some evidence of shoaling rates and the bene-

fits associated with jetty reconstruction. The solution to total depth of

scour to anticipate will in this instance be estimated by balancing tractive

forces at peak flows. The research need here is for development of effective

designs that protect against structure undermining, which may have to include

budgeting for deferred construction. The need for deferred construction

is evident as there is no rationale that would allow us to believe that a

weighted toe design would protect against 20+ ft of scour nor is it possible

to excavate and place toe protection. All methods of protection have a high

risk of failure, and the most positive approach would be to place protection

as scour develops. This, however, does not fit into our budgeting schemes for

construction.

Sediment transport in the coastal environment is the research area that

initiated the Beach Erosion Board and the area where answers continue to elude

us. Needs are still critical and evident as our navigation projects, dredging

programs, modifications of river flows, and other construction projects have a

great influence on sources and sinks.

There are field studies that give us some insight into the transport

processes and possible impacts of manipulating the system. The Portland

District has for a number of years been evaluating dredged material disposal

sites along the Oregon coast. Some of their findings are that sand supply is

limited and that depths of sand in offshore storage for the most part are

shallow. Repetitive samplings of inlets along the coast indicate that little,

if any, new sands are being supplied by rivers. If the rivers do represent a

source, that source is intermittent and associated with extreme hydrologic

events. Measurements of headland losses from Tillamook Bay south indicate

that direct erosion is about 780,000 cu yd per year. Our dredging program

however, manipulates about 2,000,000 cu yd within this region on an annual

basis. We, therefore, appear to have a controlling interest in the sediment

budget.

The sensitivity of the region to our manipulations of sediment is un-

known but probably critical if we remove sediments from the system or create

large zones of dead storage. Sediment grain sizes are in the fine sand size

class of about 0.2 mm. Clays and silts are not present to a depth of nearly
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600 ft. There is bed form evidence that sediments move to a depth of 600 ft
and Dr. Komar, from Oregon State University, has estimated that sunmmer wave
activity could reach 150 to 300 ft deep. Net sediment transport is from south
to north as evidenced by southern coast sands dominating northern beaches.
Tidal, density, wind-generated, and wave-induced currents and wave stirring of
the bottom must All integrate to form the boundaries of sediment transport
conditions. Upwelling is also a phenomenon that should be considered.

Overall the system is extremely complex, and it appears that sediment
transport cannot be dealt with on the basis of wave radiation stress domi-
nating sediment transport. The records of 1 year of measurements with an SXY
gage of f the coast of Washington indicate a net littoral transport of 2 mcy
toward the south in a zone where dominant sediments from the Columbia River
show a south-to-north transport predominance.

In a materials disposal area near Yaquina Bay we inadvertently concen-
trated a disposal operation in 1984 and built a mound about 20 ft high. The
total disposal pile contained about 600,000 cu yd and was dropped in about
60 ft of water. In March of 1986 that disposal pile is still in evidence.
Besides the positive benefits of allowing us some insights as to the disper-
sion rates of sediments in that depth of water, the disposal pile identifies
some absolute short-term problems and some possible long-term ramifications.

In the short term, the pile has had some effect on wave focusing in or
near the navigation channel. The increased hazard to navigation is real, and
we have received numerous complaints. In the long term, it indicates that
there may not be adequate transport capability available at this depth to pre-
vent locking some sediments into dead storage or the buildup of sediments at
or near an entrance channel. If the material is indeed being put into long-
term storage, we can develop both a navigation hazard and a beach erosion
problem. Definition of transport rates and directions is a major research
need in our navigation program.

DISCUSSION

MR. SMITH: Mr. Smith stated that at the Pacific Congress on Marine Technology
which he attended, one of the overriding themes was the exclusive economic
zone. The 200-mile limit was established in 1983 to govern mineral resources
and not just the fisheries within a 200-mile zone. There were people from the
USGS and NOAA and private groups speaking on the swap technology.
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Mr. Smtih said, NI was noticing John's slides of the contours around the
mouth of the jetties where they were monitoring this mound. This is where I
spotted the parallel between this demonstration that several presenters gave
of this side-scan sonar adapted for mapping purposes. Now, the signal was
digitized such that it could be corrected within the entire sweep of the side-
scan transducer to give depth information, but the additional benefit was the
geological interpretations that could be made. And these two separate pre-
senters showed underwater volcanoes in the deep ocean. First they would show
the map, the traditional contours. Well, you could sort of tell there was a
mound there that might be interpreted as a volcano, but then they showed that
additional information was available from the signal itself, its strength re-
lated to the reflectance of the bottom material. And you could easily see
lava flows in a certain direction that weren't revealed at all by the straight
hydrography. It occurs to me that in a shallow-water mode this would be ideal
for monitoring these dredge material disposal areas, the Murden's Mound, and
all these problems where you can make a distinction between the dredged mate-
rial and the native material."

MR. OLIVER: Mr. Oliver said he was aware of that capability with side-scan
sonar.



PUBLIC COM4MENT

BG(P) ROBERTSON: As you know, the board is Congressionally authorized and
we're mandated to make these biannual meetings open to the public and include
a period for public coumment. The next half hour is set aside for that pur-
pose. We have at least one presentation, and we're glad to have with us
Mr. Richard Spears and Dr. T. J. Tzong from Wave Power Industries, Inc., of
Santa Anita, California.* They'll be giving us a presentation of new break-
water design.

THE NEPTUNE SYSTEM

The purpose of this presentation is to introduce the Neptune System, its

potential benefits for shore protection and the feasibility of integrating

Neptune System technology with breakwater designs.

The Neptune System is a hydraulic float-pump-reservoir (or pressurized

tank) - resonant chamber system which extracts energy from ocean waves. This

new invention utilizes a caisson structure which acts as a resonant chamber

into which ocean waves are guided in order to create significantly larger

heave motions inside the chamber than are occurring in the sea outside the

chamber. A float-pump system inside the resonant chamber pumps water to

a pressurized tank on top of the caisson and generates power through a

hydroelectric-generating plant. The generated power is transmitted ashore

via a submarine cable. For the onshore alternative design, seawater is pumped

ashore to a reservoir and released into a land-based hydroelectric-generating

system.
The idea of incorporating the Neptune System into a new breakwater de-

sign to achieve both the goals of energy production and shoreline protection

is proposed. Since a portion of energy will be extracted from the waves by

the Neptune System through a hydraulic design, the wave energy which can erode
the shore is reduced. An example with the help of a computer model developed

in Reference 1 is used to demonstrate the idea. This example includes a row

*Richard H. Spears received his M.A. from the University of Southern Cali-
fornia and is the financial vice president of Wave Power Industries, Inc.

Tsair-Jyh Tzong received his Ph.D. in civil engineering from the UniversityI
of California. He serves as a research structural engineer for Wave Power
Industries, Inc. His expertise is in the areas of structural dynamics,
fluid dynamics, finite element method, and numerical applied mechanics.
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of Neptune Systems along a shoreline with an equal distance between the cais-

sons, as shown in Figure 1. The energy which is extracted by the Neptune Sys-

tem and which Is left behind the system is to be calculated. The computer

model simulates the entire ocean by separating it Into a near field and far

field. The near field including the Neptune System and a small portion of

surrounding water is modeled by three-dimensional quadratic finite elements

(Reference 2). The far field is the water region beyond the boundary of the

near field and is modeled by a hybrid element (Reference 3). The float con-

nected to a double action hydraulic pump is enclosed inside the caisson which

is the supporting structure of the Neptune System, and is modeled by a rigid

body equation of motion. This equation is then combined with the finite

element formulation by considering the equilibrium of dynamic forces on the

float. The energy loss observed at the entrance of the caisson due to the

fluid separation is simulated by using a friction force term in the float

equation of motion. Since a row of Neptune Systems is deployed in the sea, an

equivalent analysis of this problem can be performed by considering a single
Neptune System in the wave flume. The corresponding finite element model is

shown in Figure 2.
The Neptune System used for this analysis has the following specifica-

tions: caisson diameter - 60 ft, water depth = 40 ft, float diamter - 57 ft.

float draft - 3.75 ft, pump diameter = 4.84 ft, reservoir head = 300 ft, and

entrance loss coefficient = 1,000. The center-to-center distance of two cais-

sons is 120 ft. The power which can be generated by each Neptune System with

an assumed 72 percent of turbine and generator efficiency over the entire wave

spectrum is shown in Figure 3. The result indicates that at least 300 kw of

electricity can be generated within the system's operating range of wave peri-

ods which is from 7 to 18 sec. Figure 4 shows the residual wave power behind

the Neptune System. Less than 50 percent of the original wave power is ob-

served in the range of periods of 7 to 18 sec. At the best case, which cor-

responds to the period of 11 sec, more than 80 percent of the wave energy is

blocked by the system. It can therefore be concluded that the use of the

Neptune System to function as an assistant to the breakwater is feasible. It r~

is also realized that the new breakwater design has the following advantages:

a. The new design can generate revenue to support itself and to realize
a profit.
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b. The caisson functions as a strong breakwater and takes most of the
wave force within the operating range of wave periods.

c. Even without using a breakwater, the Neptune System protects the
shoreline to a certain degree.

Although a very promising result has been shown in the numerical exam-

ple, more studies p~eed to be done to further demonstrate the feasibility of

the new breakwater design and to select the most appropriate design for a

specific site. The following are the suggested studies:

a. Determining all possible ways to combine the Neptune System and the
breakwater and perform the corresponding economic analysis.

b. Estimating the wave force on the new breakwater design and calcu-
lating the required strength of the caisson and the breakwater,
respectively.

c. Estimating the dynamic interaction effect of the caisson and the
breakwater.

d. Performing the dynamic scale model study to verify the computer
model.

Incorporating Neptune System technology in breakwater designs could

substantially reduce the cost of breakwaters by permitting them to be built

with both private and public funds. Because of the reduced length of the

conventional part of this type of a breakwater, the amount of private monies

used to build the Neptune Systems could reduce the amount of public monies

needed to construct the conventional portion of such a breakwater.

REFERENCES

1. Tzong, T. J., "Finite Element Modelling of Wave Power System," Wave Power
Industries, Inc., Arcadia, California, 1985.

2. Zienkiewicz, 0. C., The Finite Element Method, 3rd Edition, McGraw Hill,
London, 1911.0

3. Vue, K. P., Chen, H. S., and Mei, C. C., "A Hybrid Element Method for Dif-
fraction of Water Waves by Three Diminsional Bodies," International
Journal for Numerical Methods in Engineering, Vol 12, pp 245-266, 1978.
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DISCUSSION

DR. LE MEHAUTE: Dr. Le Mehaute asked whether this is a float which goes up
and down and compresses air.

MR. SPEARS: Mr. Spears said that it is a float that goes up and down within
the caisson but doesn't compress air. The Swedish system uses an air compres-
sor, neumatic system; but this is a water-generating system. It just simply
uses the energy of the float going up and down to pump a piston inside a shaft
of a valve of a pump with double-acting valves so it pumps both on the up-
stroke and the downstroke. It pumps water or a hydraulic fluid within a
closed system. "We've been able to theoretically pump just in the experi-
mental models that we did down at OTC, went up to what was it, 2,000 ft of
head? Anyway, a large amount of head was generated as far as we could stick
the shaft out the roof to figure out what it was." The system has been tested
to a 1/12-scale model at OTC. Dr. Frank Wu at Tetra Tech has done a great
deal of work as well as many many scientists around the world.

DR. NUMMEDAL: Dr. Nummedal asked who is the Australian customer and what's
the timi scale for that development.

MR. SPEARS: Mr. Spears answered that they are presently negotiating with the
people at Rocknest Island to place one of the first prototype systems there.
They are doing a public offering, an underwriting to obtain the funds to do
this throughout with Australian underwriting. They intend to put one or two
systems, depending on how the underwriting goes. Mr. Spears said they can
produce the energy at approximatley 5 cents and that compares with oil at 6
cents, winds 11 and hydroelectric at 1-1/2. He said it's very competitive
when it's done on a production basis at a coummercial level.

DR. MEI: Dr. Mel asked a question about the slide used in the presentation
where it's proposed to use this as a breakwater. The figures seem to indicate
that the structure will completely block the waves. If that is so, that seems
to be a most expensive way to build a breakwater because you don't save any
material. Dr. Mel asked what is it that they have in mind.

MR. SPEARS: Mr. Spears answered that one of the purposes that originally got
them thinking about this was the fact that, "if we were going to do this, say
in conjunction with whoever wanted a breakwater, that it would be paid for by
somebody other than the person who wanted to have the breakwater and there
would be a cost savings to that degree. There are some trade-of fs because it
would go into water a little bit deeper than a normal breakwater would go, as
I understand it. I'm not an expert in that at all. But the idea would simply
be that the cost would be reduced to the degree that the space required by a
breakwater would be reduced by the width of the caissons themselves. That's
in a solid configuration and all the way from a solid to nothing."

DR. ME!: Dr. Mei asked whether any economic studies had been done.
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MR. SPEARS: Mr. Spears answered that they don't have the economics worked
out. It's too new an idea and it's not of a primary interest to them. It's
ancillary to the primary purpose of generating the energy. They would like
to be able to do more research to determine the feasibility of the system used
in breakwater designs or simply the use of the system per se as a shore pro-
tection device.

BG(P) ROBERTSON: BG(P) Robertson thanked Mr. Spears and Dr. Tzong for coming
and making the presentation.
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DISCUSSION OF DATE AND PLACE OF NEXT MEETING

BG Kelly began a discussion on where to have the next few Board meet-

ings. Some of the candidates are New Orleans, Galveston, New Jersey, Savan-

nah, and North Cqntral Division. After a lengthy discussion, Galveston and

Savannah emerged as likely locations and BG Kelly said he would contact the

South Atlantic and Southwestern Division Commanders to get their input on

when and where they could hold the meetings. It was agreed that the next

Board meeting would be in October 1986.
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CLOSING REMARKS BY COASTAL ENGINEERING

RESEARCH BOARD PRESIDENT

BG Kelly had to leave the Board meeting early and he asked

BG(P) Robertson to~take over for him. He then issued the following state-

ment: "In the next 30 days I'm going to ask that John, Jay, and Charles get
together to put together a letter to the Chief based upon what we discussed
last fall, what we discussed in January, and what we discussed today on

basically those four initiatives that we felt were worthy of consideration for

the Corps to get involved in. And these initiatives are innovative funding,

big payoff, private industry, and education and training. So, within the next
30 days, we'll have a draft that I will send to all the Board members for your

review. You can hack or do anything you want with it. Thirty days from now

is mid-June so we'll try and get it to the Chief somewhere about mid-July time

frame.
H And what we're going to do then for our theme for '86 and '87 is to

generally pursue those four avenues, where we stand, and have we made any
progress. You can see we already have made a lot of progress between January

and right now."
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COMMENTS AND RECOMMENDATIONS

BY COASTAL ENGINEERING RESEARCH BOARD MEMBERS

DR. LE MEHAUTE

Dr. Le Mehaute was quite excited and impressed about the progress which

has been made lately at CERC and the plan which has been developed. He said

CERC has changed tremendously over the last five years for the better. It

seemed to him as if the change will continue, "I'm very pleased to see what's

going on. The momentum is there, and it has to be kept up. We have new lead-

ership now. I know Robert Whalin is still over there, but we have new leader-

ship and I'm confident that with this new leadership progress will continue.

We cannot slow down at this point. All that we have talked about today is

very important and I hope it will be implemented step by step in the near

future. I know as time progresses not everything will be the way we hope, but

a lot can be done and a lot has to be done. I'm very optimistic about the

future of CERC."

DR. NUMMEDAL

Dr. Nummedal echoed what Dr. Le Mehaute said and added that he was also

extremely pleased with what he had seen in the individual Districts, particu-

larly during this visit to the Alaska District.

One point that was quite important to him was the continued education of

coastal engineers within the employ of the Corps and of those coming on board

in the future. An interaction seems to have become established between CERC,

specifically their field research facility, and the individual Districts that

brings coastal engineers from the Districts to help out with the field experi-

ments. The logical next step is to bring them into research acitivites at

CERC. It's a very good step in the right direction and brings a lot of enthu-

siasm and excitement that is an important part of everv human being's further-

ance of his intellectual capabilities. Jay Lockhart will be taking some time

off from OCE to actually help out in the field. Seeing more of that kind of

interaction between all the components of the Army Corps is a very stimulating

and encouraging development.
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Dr. Nummedal closed by thanking COL Gregory and the members of the

Alaska District for all that they've done for the Board during the week. He

said "It's been probably my most remarkable visit to Alaska. I really

appreciate all you've done."

DR. MEI

Dr. Mel felt the same about the excitement expressed by Dr. Le Mehaute

and Dr. Nummedal. In addition, he wanted to reiterate several points he made

in the course of the conference. Given the tremendous fac'lities and manpower

at CERC, it may be very beneficial for CERC to put even greater emphasis on

doing more and more work on model testing for the benefit of the Corps and for

producing additional income. The second task that perhaps CERC could also be

very instrumental in is to help in building a national wave data collection.

In view of the requirements by the various Districts, it seems that CERC is in

a unique position to take an active leadership role to improve wave data col-

lection and analysis. This is an area where CERC is in an excellent position

to do something in conjunction with NOAA.

He went on to say another aspect where CERC can play an even greater

role is in transferring known techniques in numerical modeling towards engi-

neering use. He thinks it's very exciting that CERC has already started on

this Computer-Aided Design program. CERC's expertise in tsunami modeling,

three-dimensional defraction, interaction of waves with floating bodies,

interaction of short waves with fixed structures, and things that have been

developed in the past 10 years is ready to be translated into practical use by

the Corps in its design.

He feels that on the proposed dredging programs, dredging research must

include some aspect of the basic coastal processes. And last but not least he

hopes the Corps keeps on exploring the potentials of the national laboratories

as outlined by Jesse Pfeiffer. To reach this kind of goal will take quite a

few years, but he feels this is a step in the right direction.
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CLOSING REMARKS

BG(P) ROBERTSON

NUnfortunately two long time members of the board--well, one long time,

Don Palladino, and one short time, Paul Kavenaugh, will not be at our next

meeting. Paul Kavenaugh has been reassigned and Don Palladino has announced

his retirement from the Corps of Engineers. We do not know who their replace-

ments will be, but I'm sure they will be announced and on board at our next

meeting in October. I'd like to congratulate all of those who have worked on

implementing the Chief's initiatives, particularly the dredging community led

by Bill Murden who moved out so quickly to implement a program to realize the

big payoff. Bill, I think you guys have done a great job on that in working

with CERC.

"This has been a rather exciting meeting, not only due to the expanse

that we covered but an introduction to the tremendous challenges of arctic

engineering, both the instrumentation and the unique problems caused by this

environment. I'd like to issue sort of a challenge to Diane, in her official

capacity as PAO, to work with CERC and come up with a joint article for publi-

cation in the the 'Engineer Update,' not only to give more visibility to the

CERB and CERC and what we're attempting to do but to some of the unique prob-

lems here in Alaska. Perhaps we can gain a little emphasis, a little more

funding and more manpower resources to solve some of our coastal problems."

MR. MURDEN

"General Robertson, it would be entirely wrong of me to take the credit

you've indicated. Jesse Pfeiffer, the Director of Research and Development,

the Coastal Engineering Research Center, and others have been an enormous help

in putting this dredging proposal together; and it's only proper that I recog-

nize that because it would have been absolutely impossible without them. The

other announcement is a quick thing that everyone here will be interested in.

I just talked to Washington, and the first local cooperation agreement between

the Corps and the Port of Hampton Roads has been signed. Mr. Dawson applauds
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it as being the mark of a new era. So, if the Congress chooses to go along

with the Senate version, we can expect the other deepenings projects like

Baltimore to sign their agreements early. So, that is a landmark and I wanted

to be sure that you and our colleagues were aware of that. Thank you very

much, sir."

BG(P) ROBERTSON

"One other piece of good news that we got that General Kelly found out

yesterday was that the House has appointed its members of the conference com-

mittee to initiate the joint conference between the Senate and the House on

HR6. So, perhaps after a 15-year-long dry spell, we're getting a little bit

closer, one more step.

I declare this 45th meeting of the CERB adjourned."

1.4
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BIOGRAPHIES OF SPEAKERS/AUTHORS

THEODORE A. ABELN

Mr. Abeln is a supervisory hydraulic engineer, and Chief of the Hy-

draulics Section in the Technical Engineering Branch of the Engineering Divi-

sion, South Atlantic Division, US Army Corps of Engineers, Atlanta, Georgia.

He joined the Corps of Engineers in the Jacksonville District in 1956. Since

then his 30 years of Corps service has included two tours in the Jacksonville

District and one in the Mobile District. He has been in the South Atlantic

Division since 1980. Mr. Abeln received a B.S. degree in civil engineering

from Rutgers University, the State University of New Jersey, and an M.S. in

fluid mechanics from Georgia Institute of Technology. He is a registered

professional engineer in the State of Florida, and a member of the American

Society of Civil Engineers.

MICHAEL J. BRIGGS

Mr. Briggs is a research hydraulic engineer in the Wave Processes

Branch, Wave Dynamics Division, Coastal Engineering Research Center, US Army

Engineer Waterways Experiment Station. He joined CERC in 1983 after 13 years

in the offshore petroleum industry where he was involved in structural dynam-

ics, spectral analysis, and structural model testing. In his current position

at CERC, Mr. Briggs is responsible for the development and use of the direc-

tional spectral wave generator including wave generation, measurement, and

analysis. Prior to this, he was responsible for the processing and analysis

of CERC's prototype wave and current measuring instruments. Mr. Briggs re-

ceived a B.S. degree in petroleum engineering from the University of Texas at

Austin in 1970, and an M.S. degree in ocean engineering from the University of

Southern California in 1974, and an Ocean Engineer's degree from the Massa-

chusetts Institute of Technology/Woods Hole Oceanographic Institution Joint

Program in 1981.

125



H. LEE BUTLER

Mr. Butler currently serves as Chief, Research Division, Coastal Engi-

neering Research Center, US Army Engineer Waterways Experiment Station. He

directs a broad range of laboratory and field research studies/projects on

forces and processees involved in beach erosion, hurricane action, sedimenta-

tion, and tidal hydraulics. He joined WES in 1913 as a team leader in the

Wave Dynamics Division of the Hydraulics Laboratory directing numerical and

analytical studies concerning tidal circulation, hurricane surge, tsunamis,

and sediment transport. A singular achievement was the development of a gen-

eralized long-period wave model to simulate tide, surge, and tsunami phenom-

ena, as well as explosion- and landslide-generated water waves. The model is

known as the WES Implicit Flooding Model (WIFM). When CERC moved to Vicksburg

in 1983, Mr. Butler was selected to serve as Chief, Coastal Processes Branch,

where he supervised over 25 multidisciplined, high-level engineers and scien-

tists in coastal engineering, oceanography, coastal geology, and civil engi-

neering research. Prior to joining the Corps of Engineers, he was a senior

scientist with the National Engineering Science Company and Tetra Tech, Inc.,
during the years 1964 through 1973. His responsibility involved the develop-

ment and application of numerical models in many subfields of civil engineer-

ing with emphasis in the field of hydrodynamics. Mr. Butler received a B.A.

degree in physics and mathematics from the University of St. Thomas at

Houston, Texas, and an M.A. degree in mathematics from the University of North

Carolina at Chapel Hill, North Carolina.

CHARLES C. CALHOUN, JR.

Mr. Calhoun is Assistant Chief of the Coastal Engineering Research Cen-

ter of the US Army Engineer Waterways Experiment Station. Prior to joining

CERC in 1984, he held the following positions at WES: manager, Environmental

Effects of Dredging Programs; manager, Dredging Operations Technical Support

Program; Manager, Disposal Operations Project, Dredged Material Research Pro-

gram; and project engineer, Geotechnical Laboratory. He has been the recipi-

ent of various awards, including the Director's Research and Development Award

in 1979 and the ASCE Moffatt-Nichol Harbor and Coastal Engineering Award in
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1984. Mr. Calhoun holds professional membership in the American Society of

Civil Engineers, the Engineers Club of Vicksburg, the World Dredging Associ-

ation, and the Permanent International Association of Navigation Congresses.

He has been a lecturer and an instructor of various Corps of Engineers and

university courses, and he has a long list of publications to his credit.

Mr. Calhoun is a registered professional engineer in the State of Mississippi.

CARLTON A. DAVENPORT, JR.

Mr. Davenport is a civil engineer in the Hydraulics and Waterways Branch

of the Engineering Division, US Army Engineer District, Alaska. Mr. Davenport

joined the Alaska District in November 1985 and is presently working on the

evaluation of potential port and harbor sites for coal, oil, and gas terminals

in Alaska. Previously he was a supervisory engineer with Bechtel, Inc.

Mr. Davenport has a B.C.E. degree from North Carolina State University and a

Diploma in Hydraulic Engineering, Delft, The Netherlands. He is a registered

engineer in three states and a member of the American Society of Civil Engi-

neers and the Permanent International Association of Navigation Congresses.

BRENT DRAGE

Mr. Drage is the Vice President of Peratrovich, Nottingham, & Drage,

Inc. He joined PN&D in 1981 and directs the firm's hydrologic engineering,

coastal engineering, and highway projects. Mr. Orage has over 15 years of

professional engineering experience throughout Alaska and western Canada. His

background includes extensive field work and complex analyses of hydraulic and

hydrological criteria for design, development, and construction of coastal

facilities and river structures in northern regions. Mr. Drage is the project

manager for the St. George Harbor Project. He received a B.S. degree in civil

engineering from Utah State University and an M.S. in civil engineering fromI
the University of Alaska-Fairbanks. i

KENNETH J. EISSES

Mr. Eisses Is a civil engineer in the Hydraulics and Waterways Section,
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Hydraulics and Hydrology Branch, Engineering Division, US Army Engineer
District, Alaska. He joined the Alaska District in July 1981 and is presently
involved with floating breakwater design at Whittier and Juneau, Alaska.
Other duties include coastal engineering design and structural and river
hydraulics. Ken Eisses received a B.S. degree In civil engineering from the

University of Washington at Seattle, Washington.

JESSE A. PFEIFFER, JR.

Mr. Pfeiffer is General Manager, Civil Works Research and Development,

Office, Chief of Engineers, Directorate of Research and Development. His

responsibilities include developing, programming, and defending the Civil
Works research and development program and supporting the Director of Civil

Works in defending the program to the Office of Management and Budget and to

Congress. His duties also include development of policies and procedures for

the management of R&D, monitoring program execution, and ensuring transfer of
technology. Mr. Pfeiffer began his employment with the Corps of Engineers in

1963. Mr. Pfeiffer is a 1955 graduate of the University of Texas at Austin,
with a B.S. degree in civil engineering. Mr. Pfeiffer is a licensed profes-

sional engineer in Texas. He is a member of the American Society of Civil
Engineers and the Permanent International Association of Navigation

Congresses.

JEFF GILMAN

Mr. Gilman is a Senior Engineer with Peratrovich, Nottingham, & Drage,

Inc. He joined the firm in 1981 as a civil engineer specializing in marine

design, coastal engineering, and project management. He has been responsible
for the design of a wide variety of marine and transportation structures in-

cluding docks, breakwaters, floating facilities, coastal protection works,I
highways, streets, roads, and drainage structures. He is currently resident
engineer for the St. George Harbor project. Previously he was the project's

design engineer, with responsibilities including coordination of twelve major

subconsultants and subcontractors for design of the breakwater system.

Mr. Gilman has a B.S. degree in civil engineering from the University of
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Washington and Is currently working on an M.S. degree at the University of

Alaska-Anchorage.

LYNN M. HORNECKER

Ms. Hornecker is a civil engineer in the Hydraulics and Waterways Sec-

tion of the US Army Engineer District, Alaska. She joined the section in

October 1984 and is primarily involved with coastal engineering studies.

Ms. Hornecker received B.S. degrees in geological sciences and civil engi-

neering from the University of Washington.

JAMES R. HOUSTON

Dr. Houston is Chief of the Coastal Engineering Research Center of the

US Army Engineer Waterways Experiment Station. Prior to becoming Chief of

CERC, he served as Chief of the Research Division. Dr. Houston has worked at

WES since 1970 on numerous coastal engineering studies dealing with explosion

waves, harbor resonance, tsunamis, sediment transport, wave propagation, and

numerical hydrodynamics. He is a recipient of the Department of the Army Re-

search and Development Achievement Award. Dr. Houston received a B.S. degree

in physics from the University of California at Berkeley, an M.S. degree in

physics from the University of Chicago, and an M.S. degree in coastal and

oceanographic engineering and a Ph.D. in engineering mechanics from the

University of Florida.

VICTOR MANIKIAN

Mr. Manikian has 39 years of experience in engineering of which 11 years

were spent on projects in Alaska. Mr. Manikian has been with ARCO Alaska,

Inc., since 1979 as staff engineer in civil and pipeline engineering projectsI
on the North Slope. Prior to Joining ARCO, he was a consultant in the Alaska
Pipeline Office of the Department of Interior in monitoring the design of the

Trans-Alaska Pipeline System.
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WILLIAM R. MURDEN, JR.

Mr. Murden is Chief of the Dredging Division, US Army Corps of Engineers

Water Resources Support Center, a component of the Directorate of Civil Works.

Prior to moving to Washington, he was an engineer with the Norfolk District

where he was involved in the construction and operation of the J. H. Kerr and
Philpott multiple-purpose hydroelectric projects and in the dredging program.

He attended The Citadel prior to serving as a command pilot during World
War 11. Later he attended Elizabethtown College in Pennsylvania, where he re-

ceived a degree in mechanical engineering, and Heed University in Florida,
where he earned the M.B.A. degree. Mr. Murden has been Chairman of the Corps

of Engineers Marine Engineering Board for the past 12 years. He is a regis-

tered professional engineer in the District of Columbia and Louisiana; Chair-

man of the Corps of Engineers Conmmittee on Dredging Technology; Honorary

Chairman of the Board of Directors of the Western Dredging Association; and

Chairman of the Finance Commuittee of the Permanent International Association

of Navigation Congresses. Mr. Murden also belongs to the National Academy of

Engineering, the American Society of Mechanical Engineers, the Society of
American Military Engineers, and the Society of Naval Architects and Marine

Engineers.

JOHN G. OLIVER

Mr. Oliver is a civil engineer involved in study formulation for all

coastal and open channel work in the Hydraulic Design Review Section of the

Technical Engineering Branch, US Army Corps of Engineers, North Pacific

Division (NPD). He was Chief of the Coastal Engineering Section at NPD,

Portland District, from 1968 to 1912. He obtained a B.S. degree from Oregon

State University in 1961 and a Postgraduate Diploma in hydraulics from the

International Institute of Hydraulic and Environmental Engineering, Delft.

The Netherlands, in 1974. I
JOHN B. OLSON -

Dr. Olson is a special assistant to the Comumissioner for the Alaska

Department of Transportation and Public Facilities. He joined the Department
in 1983 and has had a variety of assignments in the planning, design, and
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construction of transportation and public building projects. Before assuming

this position, he managed applied science investigations and engineering

development for a consulting engineering firm and for a large public utility.

His speciality is engineering management and decision analysis using systems

and numerical modeling techniques. Dr. Olson received B.S., M.S., and Ph.D.

degrees in civil and environmental engineering from the University of Southern

California.

DOUGLAS G. OUTLAW

Mr. Outlaw is Chief of the Wave Processes Branch, Wave Dymanics Divi-

sion, Coastal Engineering Research Center, US Army Engineer Waterways Experi-

ment Station. He has been employed at WES since 1972 and was transferred to

CERC in July 1983 from the WES Hydraulics Laboratory. He has been involved

with coastal studies of harbor protection, harbor resonance and sediment 9

transport, wave and tide data acquisition and analysis, and tidal circulation.

Mr. Outlaw received a B.S. degree in civil engineering and an M.S. degree in

hydraulic engineering from the Georgia Institute of Technology. He also is an

Engineer Officer with the US Army Reserves.

LARRY L. REEDER

Mr. Reeder is Chief of Special Actions Section, Regulatory Branch, US

Army Engineer District, Alaska. He has been with the Alaska District Regula-

tory Program since June 1979. He manages the Regulatory Branch environmental

documentation and permit evaluation workload and supervises special projects/

studies. He authored the existing Abbreviated Processing Procedure for North

Slope Oil and Gas Activities, supervised the preparation of 15 Regional Per-

mits for the Alaksa District, supervised the preparation of Regional Condi-

tions to the Nationwide Permits which helped to settle the national lawsuit 9

against the Regulatory Reform Regulations issued by OCE, and directs the

Corps' technical involvement in the Endicott Monitoring Programs. Prior to

coming to the Alaska District, he was assigned to the Tulsa District for

7 years as a project manager at several flood-control and hydropower multi-

purpose projects. Mr. Reeder received a B.S. degree in fish and wildlife

management from Southeastern Oklahoma State University. -
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THOMAS W. RICHARDSON

Mr. Richardson is Chief of the Engineering Development Division, Coastal

Engineering Research Center, of the US Army Engineer Waterways Experiment Sta-
tion. He joined CERC in June 1983 as Chief of the Coastal Structures and

Evaluation Branch,. For 11 years prior to this, he was a research hydraulic

engineer in the WES Hydraulics Laboratory, where he specialized in dredging,

sand bypassing, and general coastal engineering studies. Mr. Richardson re-
ceived a B.S. degree in civil engineering from The Citadel, an M.S. degree

in civil/ocean engineering fronm the University of Miami, and a Diploma in

hydraulic engineering from the International Institute for Hydraulic and

Environmental Engineering in Delft, The Netherlands.

CAPTAIN ANDY 0. SANTOS

Captain Santos is the Port Captain at the Valdez Terminal for the Stan-
dard Oil Company. His duties there are concerned with the safety and eff i-

ciency of Standard Oil's fleet of chartered tankers. He first came to Alaska

as a deck boy aboard a sailing vessel. In the early 1950's he returned to

Alaska as a seaman and later as an officer on Navy troop ships sailing into

Whittier, Kodiak, and Adak and on to the Far East. Captain Santos sailed for

the Standard Oil Company of California (Chevron) in the 1960's and 1970's.
After serving on several of their larger tankers, he was assigned to a coastal

tanker for about 10 years plying the waters of Alaska from Ketchikan to Nome,
literally carrying oil for the lamps of Alaska Marine Highway System home-

ported in Seward, Alaska.

ORSON P. SMITH

Mr. Smith holds a B.S. degree in mechanical engineering from the Uni-

versity of Kentucky, a Diploma in Hydraulic Engineering from the International

Institute for Hydraulic Engineering at Delft, The Netherlands, and an M.S. in

civil engineering from Mississippi State University. He is a registered civil

engineer in the State of Alaska. He worked for the Alaska District in Anchor-

age from 1973 to 1983 in operations, engineering, and planning. He is now a
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research hydraulic engineer in the Coastal Design Branch of the Coastal Engi-

neering Research Center, US Army Engineer Waterways Experiment Station.

CARL 0. STORMER

Mr. Stormer is the Chief of the Hydraulics and Waterways Section of

the US Army Engineer District, Alaska. He began his career with the Alaska

District in 1968 becoming the section chief in 1980. He has spent 16 years

working on hydraulic and coastal projects since joining the District.

Mr. Stormer has a B.S. degree from New England College, Hennicker, New Hamp-

shire, and an M.E. degree from Thayer School of Engineering at Dartmouth

College, Hanover, New Hampshire. He is an affiliate member of the American

Society of Civil Engineers and a member of the American Section of the Per-

manent International Association of Navigation Congresses.

CHARLES L. VINCENT

Dr. Vincent is senior scientist at the Coastal Engineering Research

Center, US Army Engineer Waterways Experiment Station, and program manager for-

the four coastal research programs in the coastal engineering functional area

of the Corps of Engineers Research and Development Program. Dr. Vincent's

areas of research include hindcasting wave spectra, shallow water wave

mechanics, air-sea interaction, and tidal inlet mechanics. He has a B.A. in

mathematics and an M.S. and Ph.D. in environmental sciences (earth science)

from the University of Virginia.

JOSEPH T. WEBER, JR.

Mr. Weber is a hydrologist/project manager in the Plan Formulation Sec-

tion of the Planning Branch, US Army Engineer District, Alaska. He joined theI

section in December 1980 and is primarily involved with navigation studies.

Mr. Weber received a B.S. degree in forestry from Michigan Technological

University and pursued graduate studies in watershed management and hydrology

at the University of Arizona.
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APPENDIX A

DREDGING OPERATIONS RESEARCH AND DEVELOPMENT (R&D) PROGRAM

NEEDS AND PRIORITIES
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DAEN-CWZ-B I May 1986

SUBJECT: Dredging Operations R&D Program Needs and Priorities

SEE DISTRIBUTION

1. The Corps of Engineers is the nation's dredging agency, spending more each%
year on that one mission than on any other item in the civil works budget.
Over the past decade, the nature of Corps dredging has changed signifi-
cantly. Contract dredging now accounts for the majority of our work, and
environmeiltal concerns play a large role in our decision-making. Over the
next decade, our position will change even more. Cost sharing, user fees, and
deep draft ports often will place us in the role of a joint venture partner
with state and local authorities. Congress as well as our partners will watch
carefully the way we do business and utilize resources. We muist begin now to
lay the foundation for this new role so that we can continue and even expand
our traditional position as dredging leaders.

2. General Heiberg addressed the last meeting of the Coastal Engineering
Research Board (CERE) in November 1985, directing the Board to recommend ways
in which Research and Development could generate significant payoffs for the
Corps. He specifically identified dredging as a principal mission area for
such an approach. As President of the CERB and Chairman of the R&D Review
Board, I responded to this charge by asking the Dredging Division of the Water
Resources Support Center (WRSC-D), the Directorate of Research and Develop- 11

ment, and the U.S. Army Engineer Waterways Experiment Station to take several
steps toward establishing a new Dredging Operations Research and Development
(R&D) program. This program will have one goal: reducing the cost of Corps
dredging operations, both in-house and contract. We can best accomplish this
goal if we use the experience and abilities spread throughout our entire
organization. Needs and priorities for research should be articulated by the
Field Operating Agencies (FOA's), since they are tasked with accomplishing all
Corps dredging. Toward this end, operations representatives from a number of
FOA's attended a workshop sponsored by WRSC-D at Ft. Belvoir on 11 February
1986. Development and execution of the R&D program now must continue as a

cooperative effort between the FOA's, the Directorate of Civil Works, theI
Directorate of Engineering and Construction, the Water Resources Support
Center, and the Directorate of Researclh and Development.

3. 1 have enclosed for your information and comments several documients that
summarize the work accomplished to date toward establishing a dredging opera-
tions R&D program. Each document represents a different facet of the overall
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DAEN-CWZ-B I May 1986
SUBJECT: Dredging operations R&D Program Needs and Priorities

picture. it is particularly important that all dredging and dredging support
components of your organization be given the opportunity to review this pack-
age, as the scope of this program encompasses a variety of responsibilities
and activities. The enclosed documents are:

a. Enclosure I - presents the needs and priorities expressed b FOA
operations representatives in the 11 February 1986 meeting at Ft. Belvoir.
Attachment 1 to this document is a restatement of a portion of these needs and
priorities submitted subsequent to the 11 February meeting by Mr. Robert
Hopman, chairman of that part of the meeting. Attachment 2 is a list of
attendees at the workshop. (For your comments, modifications, additions,
and prioritization)

b. Enclosure 2 - discusses the need for and purpose of a dredging
operations R&D program and presents a proposed structure and execution mode
for the program. (For your information)

c. Enclosure 3 - lists comments from several sources on needs and
priorities. Attachment 1 to this document is an early version of potential
operations topical areas that was the basis for the comments in section A of
this enclosure. (For your information)

4. Your response and those from other addresses will be used in developing a
final set of needs and priorities. This in turn will be used by the Corps
laboratories to prepare an initial draft R&D program, which will be sent to
you for coment. The final draft program will incorporate your comments and
will serve as the basis for a decision to proceed.

5. Contacts for information on this program are Mr. Jesse A. Pfeiffer, Jr.,
DAEN-RDC, telephone (202) 272-0257 (FTS 272-0257) or Mr. Charles W. Hummer,
WRSC-D, telephone (202) 355-2235 (FTS 385-2235).

6. Please furnish your comments on the enclosed material directly to
Mr. Pfeiffer NLT 7 May 1986, so that a summary assessment of needs and
priorities can be presented at the next CERB meeting on 14 May 1986.

FOR THE COMMANDER:

(signed)

nc la PATRICK J. KELLYI
Brigadier General, U.S. Army
Deputy Director of Civil Works]
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SUNNARY Of OPERATIONS WORKSHOP 11 February 1986

Plees review and:

a) Rank the topical areasaccording to your

priorities in the appropriais column.

b) Modify topical areas as deemed suitable.

c) Add new topical areas where needed.

FUNCTIONAL AREA:

NATIZAL
Workshop Your
Priority Priority Topical Area

1 Instruments for measuring in-situ bottom density.
Probable major application is for hopper load

measurement; includes sand as well an fine-grained.

2 Improved definition of navigable depth in fine-grained
sediment, to include methods for measuring.

3 Evaluation of critical shear stresses for in-situ and
maintenance materials. Oriented toward determining
dredgeability of material and toward information
needed as input to sediment transport calculations.

4. Suitability of materials for capping contaminated

material.

5 Development of standard dredging-related descriptors
for in-situ material such that engineering properties
are directly given or can be readily implied for
dredgeability predictions. Existing PIANC classifica-
tion is not sufficient for harder material. Secondary
applications extend over entire dredging cycle.
including disposal.

S

6 Fate and stability of dredged material disposed on the
bottom in open water.

Encl 1
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FUNCTIONAL AREA:

MECHANICS
Workshop Your
Priority Priority Topical Area

1 Guidelines for the use of high density polyethylene
pipe in dredging. Potential applications: weight
savings on new Corps dredge designs (sidecaster,
dustpan) and retrofit on existing Corps dredges.

2 Improved draghead geometry. Applications-specific
improvements to generate large increases in

efficiency.

3 Improved technology for localized transport. Ways of
helping nature maintain channels (skimming sand waves,
training structures, underwater berms etc.).

4 Optimal use of water jets for suction heads. Methods *

for cutting and fragmenting consolidated clays and
sands.

5 Improved dustpan dredge design. Approach should
consider dredge as a system and not focus just on
individual components.

6 Design of eductors for fixed emplacement. In
particular, consider West Coast needs as yell as
general applications.

7 Portable single point mooring design for hopper dredge
pumpout. "Portable* is key. Stowable aboard dredge
for transport?

7a Capping vehicle. Equipment for placing capping
materials. Puget Sound specifically mentioned, with
200-300 ft water depths. Materials topical area
priority 4 should be complementary task.
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FUNCTIONAL AREA:

MECANICS (CONT.)
Workshop Your
Priority Priority Topical Area

S Mew concepts for dredging shallow draft coastal
channels. Include examination of transportable
breakwaters for sheltering dredges.

9 Methods for adding assists to dredge suctions.
Eductors and ladder pumps; other possibilities
unclear.

10 Rethods for gas removal from dredge suctions. Draw on
European technology.

11 Improved dredge pump design for specific materials.
Hardened casings, volute designs, 3-4-5-vane
impellers, etc.

12 Methods for coping with wear of dredging components.
Oriented toward evaluating or improving existing
methods.

13 New dredge pump designs for high density %aterial.

FUNCTIONAL AREA:

moNITORmING
Workshop Your
Priority Priority Topical Area

no Methods for obtaining real-time instantaneous sea
surface measurements. Include tides, waves, seiches,
atmospheric effects, etc. Also include interpolation
and possibly extrapolation in addition to instruments.

$All topical areas under monitoring and management were rated as high (R)

priorities by the workshop participants.
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FUNCTIONAL AREA:

'ONIMORING (CONT.)
Workshop Your
Priority Priority Topical Area

R Improved technology for measuring dredged material in

pipeline flow. Important for contract monitoring and
possibly environmental performance on contracts.
Include flow properties as well as possibly material

properties.

R Technology for monitoring hopper load. Oriented

toward environmental requirements as well (material
properties and vertical gradients, etc.).

R Technology for real-time monitoring of dredge suction
position, primarily depth.

H Instruments for real-time horizontal positioning of
dredges and dump barges. Need to know where
contractor dump scows are and where they dump.

H Silent inspector. Collect, disseminate, and quantity
information on what is happening with the dredging
operation. Ability to monitor remotely could be added
to this, or could be integral part of other monitoring
areas.

H Applications of satellite technology to dredging.
Include satellite positioning and use of satellites
for data transmission for dredging or surveying.

H Vertical positioning technology. Oriented toward
correcting survey vessel heave.

11 Technology for bathymetric surveying by remote
sensing.

141

%



FUNCTIONAL AREA:

MONTITOR ING (CONT.)
Workshop Your
Priority Priority Topical Area

B Improved fathometer depth measurement technology.
Oriented toward ways of dealing with low-density
material.

FUNCTIONAL AREA-

MANAGEMENT
Workshop Your
Priority Priority Topical Area

Management of all aspects of dredging operations.
Includes surveys, estimates, plans and specs, contract
admin, budgeting, etc. Possibly oriented toward
operations research assessment showing cost savings
justification.

R Improved methodology for dredging cost estimating.
Include predicting production rates, risk analysis,
data base, determining actual contractor costs, etc.
Need better estimating data base for long-haul
projects.

Forecasting models for dredging operations. Righ
degree of interpretational l titude; especially needed
for long-term disposal planning.

H Review and design of channel dimensions. Include
performance assessment of self-maintaining channels,
applicability of side slopes, models for evaluating
economic alternatives, ship simulator assessment, etc.

H Alternative methods for dredging. Include agitation,
advance maintenance, structural alternatives,
deposition basins, etc.
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FUNCTIONAL AREA:

MANAGMENIT (CONT.)
Workshop Your
Priority Priority Topica Art&

Hf Disposal area creation and management. Include
methods for creating shoals and reefs, guidelines for

designing nearshore sand placement, etc.

R Assessment of dredging training and manpower needs.

H Methods for forecasting maintenance dredging
requirements.

R Policies for establishing B/C ratios for O&M dredging
projects.

FUNCTIONAL AREA:

TECHNOLOGY TRANSFER
Workshop Your
Priority Priority Topical Area

Civil works dredging manual. Should serve function
analogous to that of Shore Protection Manual in
coastal engineering or other such document; major tech

transfer item.

Guidelines for standardized core storage and handling
for dredging investigations for both rock and non-rock

materials.

Coring methods and equipment for dredging
investigations.

Guidelines for the use of discharge line booster
pumps.
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DEPARTMENT OF THE ARMY
NONTH PACIFIC DIVISION. CORPS OF ENGINCIERS

P.O. SOX 2670
RPORLANO. OREGON P2" -170

REPLY TO '

ATTENTION OF: February 28, 1986

constructioOierations Division

Waterwmys b peCmelt Station
Corps of ginmrs
AM": Mr. Charles Calhon, -A
P.O. Boz 631
Vicksburg, Mississippi 39180-0631

Dear Mr. Calhou:

As agreed upon at the 11 February 1986 meting to review the proposed
subaidsion of the Dredging ana"um1nt 200earch Progrm, I have reprioritized
thmechanics portion based on further asueuman by u of the group. You
will note additional item have been included on the list and also have been
prioritized according to their potential worth.

The new prioritized list follows:

Priority Item Rimarks

1. Guidelines and examination of the 3-year study
use of high density polyethylene $1.5 million
pipe in dredging

2. Iroved draghead gemetry NPP has ongoing,
inexpensive program

3. Improved technology for localized Sand wave skimmer
transport (agitation) dredging 3-5 year study

$1.3 million

4. Optional use of water jets for Follow industry
for drag or suction heads experience - claim

is for 30%
production increase

5. Inproved dustpan design Marine Design Center
is active on this. Do
more than dust off
1930 designs

6. Design of eductors for fixed uiplacuent Would reduce dredging

requirment. Could
have trmsndous
savings

Attachment 1 to Enci 1
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Priority Item Remarks

7. Portable single point mooring "PortableO is key

design for hoper dredge pzuIout word, DPO committee
headed up by R. Kreh
has input

8. Capping vehicle Barge; dredge
(platfoum) able to
dispose effectively in
depth down to 300'

9. New concepts for dredging shallow Potential big payoff
draft coastal harbors could include side-

casting aspects.
3-year study

10. Methods for adding assists to dredge Not needed with ladder
suctions or submerged i j,

11. Study and examine hydraulic vs electric Hydraulic motors pro-
outboard motors duce more power per

weight and have
continuous full range
variable speed, 2-year
study $100,000

12. Methods for gas removal from dredge Europeans are big on
suctions this. R&D may have

already been done. Do
literature search

13. Improved dredge pump design for Important to speed up
specific materials pump change in con-

junction with the R&D
potential by savings
4-year study

14. Training Structures R&D new ways to U
eliminate need for

dredging by concen-
trating currents to
create self-
maintenance. Big pay-
off potential. 5-year
study $1.5 million
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-3-

Priority Itm -Remarks

15. Cqxientization R&D dredge camonmnts
for throw away
purposes or for modu-
lar repair. Exin
B:C ratio of existing
repairs vs comonents

16. Methods for copinig with wear of Docuenitation is
dredging cmponents needed here. Exauine

rubber pmp liners;
Tapco plating vs hard
plating and its B:C
ratio. This R&D could
be very cost effective

17. New dredge pum designs for high Generally, Corps does
density material not design puip

18. Methods for predicting cutter suction Has not been a Corps
dredge response to waves pcoblem. R&D could be

helpful to industry

19. Improved well compensation methods Potential big improve-
for cutter suction dredges it, for industry for

work in heavy swell

20. Improved cutter design for all kinds Rock cutterheads,
of excavation matchbox cutterhead,

horizontal rotating
cutterheads

21. Improved design of grab bucket for Environmental R&D.
underwater excavation Study to begin 5 years

from now for $1
million

22. Standardized technology for agitation New Orleans has done a
dredging lot of R&D on this

23. Improved cutterhead design for non-rock See #20 above
excavation
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-4-

Priority Itm Remarks

24. Guidelines for the use of discharge Technology transfer.
line booster pumps Numerous sall, inex-

pensive to operate
pups could replace
one large pump. Big
payoff potential

25. Bquipment for reducing shoaling in Not a Corps responsi-
slips and berthing areas bility potentially a

big payoff.

26. Improved dredge pump suction relief Not used an hopper
valves dredges. Have never

heard of problem withthis item

27. Guidelines for the use of explosives Safety manuals provide
in dredging some of this
Standardized transportable breakwater Check with U.S. Navy
designs for dredge sheltering to see what they have

done. Very costly
item but could have
payoffs r,

As you see, all items have been prioritized; albeit this does not mean all
items merit R&D in the near future. I suggest those item with a ranking of 1
to 16 be the higher category for R&D. These can be considered "winners = and
could produce handsome improvements in dredging operations. One the other
hand, items with a priority of 17 to 28 should be considered for R&D only, at a
later date. Expected payoffs are lesser.

Finally, I again emphasize the two issues we stated at the 11 February
meeting. The first is that R&D development, evaluation, and study must be
thought of in term of cost effectiveness. We do not want to see R&D for just
R&D sake, but with the overal aim of benefit to the field's changed dredging
mission. The second is that the proposed R&D program must be directed and
evaluated by knowlegdeable dredging engineers with appropriate input from the
labs and with technical monitoring and adjustments accomplished by field
participants.

:N
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If you have any questions on this matter, feel-free to contact
Jake Redlinger or me at iTS 423-3778.

Sincerely,

Bob Hopuan
Chief, ?PX)-O-W

CF: Mr. Bill Murden, IMC-D

I.
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DREDGING R&D PROGRAM MEETING

FT. BELVOIR, VA

11 FEBRUARY 1986

NAME ORGANIZATION

C. W. HUMMER, JR. WRSC-D
VINCE MONTANTE WRSC-D
CARLOS AGUILAR SWD
JOHN MIKEL CWO-M
BILL ROPER RDC C
CURT MASON WESCD-F
CLARK MCNAIR WESHE
DOUGLAS PIRIE SPDCO-ON%
HARDY SMITH WESGR-M
GERALD GREENER WRSC-D *w
JESSE A. PFEIFFER, JR. RDC
LEN JUHNKE NPSOP-NP
CHARLES CALHOUN WESCV-A
TOM RICHARDSON WESCD
BARRY ROLLIDAY SAWEO-N
CARL BOUTILIER NEDOD-N
RON KRER NAPOP
HENRY SCHORR NOD-LMNOD-A
RAY MONTGOMERY WESEE
PAT LANGAN SAMOP-O
HERBIE MAURER SWGCO-M
BUDDY BOREN LMVCO-O
ADAM HEINEMAN NPP-OP
BOB ROPMAN NPDCO-O
JIM BRADLEY SADCO-O

Attachment 2 to Encl I
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DREDGING OPERATIONS RESEARCH AND DKVELOPMENT

INTRODUCTION

Need

The Corps of Engineers at present is involved in one way or another in
virtually everyP dredging operation performed in the United States. Within the
Corps, dredging is the largest single item in the civil works budget.
Although dredging historically has been a primary function of the Corps, the
last 10 years have seen drastic changes in the nature of this function and its
interaction with others. Environmental concerns, contract dredging, and the
oil embargo and its consequences are some of the national and international
trends that have generated often conflicting demands on the historical Corps
dredging mission. Cost sharing, user fees, deep draft ports, dredged material
resource management, and the general shift of responsibility away from the
Federal Government are examples of never trends that will combine with the
existing ones to produce even more change over the next 10 years.

Where change in past years often was manifested by restrictions, limita-
tions, and increased cost, change in the near future could open new areas of
opportunity. However, to participate in these new areas, the Corps must
affirm and enhance its traditional role as a leader, especially in the opera-
tional aspects of dredging. A proven way to help accomplish this is by imple-
menting a Research and Development (RD) program of a size and scope
sufficient to generate significant technological advances and new directions
that the Corps and others will adopt or follow. The Corps did just that in
response to the environmental concerns of a decade ago, and the result was a
position of world leadership that continues today.

Purpose

The new Research and Development program should have one major purpose:
reducing the cost of dredging operations to a minimum consistent with mission
performance. This can be done in a variety of ways, including:

a. Increasing the efficiency of a process, operation, or piece of
equipment.

b. Reducing the impact of contract claims.

c. Comprehensively defining operational requirements. e

d. Sharing FOA successes in cost reduction and modifying orI

expanding them for Corps-wide application.

In addition to the primary benefit of saving Federal funds, a program
with the purpose of cost reduction can have other important benefits:

a. Demonstrating to Congress that effective use of dredging funds is
a top Corps priority. This has obvious importance, particularly during I

periods of cut-backs and budget scrutiny.

Encl 2
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b. Showing potential cost-sharing agencies that the Corps can help
them Set a maximum return for their dredging investment, thereby making the
Corps a desirable cost-sharing partner. By lowering the cost of dredging, it
can also make proposed cost-sharing projects more feasible.

c. Serving as a focus for technological advance in dredging opera-
tions and bringing together through one mechanism the Corps, other Govern-
mental agencies, the dredging industry, universities, private research
organizations, and foreign intarests. The Corps can benefit in a variety of
ways from being the center of this focus.

PROGRAM

A Research and Development program directed toward reducing the cost of
dredging operations has to be structured so that it:

a. Addresses the needs of Corps Field Operating Agencies (FOA's).

b. Produces demonstrated results that are immediately implementable
by FOA's.

c. Provides for FOA input throughout the R&D process in a team work
effort with the Directorate of Civil Works (DAEN-CW), the Directorate of
Engineering and Construction (DAEN-EC), and the Directorate of Research and
Development (DAEN-RD).

d. Facilitates interaction between all interests involved in the

program.

The initial R&D topics in the program are developed directly from needs
expressed ty FOA representatives as well as input from the Office, Chief of
Engineers tOCE) and the Water Resources Support Center (WRSC). During the
life of the program, these topics are refined and modified based on
recommendations made at periodic program reviews.

In addition to program reviews, the program should have a Field Review
Group (FRG) continually involved in the R&D, serving as a source of both input
and information. A Field Review Group usually is composed of representatives
from the major organizations involved in the program (FOA's, DAEN-CW, DAEN-EC, A
and DAEN-RD). As a topic moves through the R&D phase into demonstration and
implementation, the FRG plays an increasingly direct role in accomplishing the
goals of the program.

An R&D program of this type is in essence a joint effort between the
FOA's and the R&D community, with OCE and WRSC providing overall management
and leadership. FOA's generate the majority of program direction in terms of
what is needed, and Corps laboratories perform the R&D and provide day to day

program management for pursuing the R&D phase of the program. Technical
monitors from elements such as WRSC, DAEN-CW, and DAEN-EC have the responsi-
bility for finalizing needs, priorities, and work areas, and overseeing the
te:hnical progress and sufficiency of the R&D. The actual R&D usually is
performed by a variety of talents, including contractors, universities, FOA's.
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Corps RV' laboratories, and other Corps organizations vith particular talents,
such as the Marine Design Center. Emphasis always is on finding and utilizing
the best resource for the particular type of R&D needed.

An R&D product is useless unless FOA's can employ it. This means that
the product should be demonstrated in typical field applications and refined
as a result of the lessons learned from these demonstrations. The demonstra-
tion and R&D phases should interact, with information flowing in both direc-
tions. The FRG plays several important roles in R&D product demonstration:
(a) advising on'necessary demonstration characteristics, (b) cooperatively
establishing demonstration sites or situations, (c) monitoring execution of
the demonstrations, (d) evaluating demonstration results, and (e) recommending
refinements to the R&D products. Ideally, demonstrations should be conducted
such that FOA personnel have the opportunity to utilize the R&D products and
make first-hand recommendations.

One advantage of having the FRG involved in the entire program process is
that planning for product implementation can begin at the earliest possible
time. When a product leaves the demonstration phase, it should be in a
readily implementable forim. The FRG plays a strong role in implementing
program products and providing the R&D managers with specific information on
the required forms and scope of implementation.

FUNCTIONAL AREAS

The subject of dredging operations can be subdivided into a number of
functional areas. An R&D program dealing with dredging operations can utilize
the following set of functional areas as a means of grouping similar R&D
topics according to the nature of R&D required and the professional dis-
ciplines that may be involved in performing the R&D. This grouping is also a h

good reflection of how interests and responsibilities are divided in planning
for and executing dredging operations:

a. Material -What is dredged and its properties that affect
dredging operations.

b. Mechanics -Equipment and systems used to carry out dredging
operations.

c. Monitoring - Measuring, reporting, and recording what needs to be
dredged, characteristics of the dredging operation, and results.

d. Management - M4eans for directing and controlling a dredging
operation or a program of operations..4

e. Technology Transfer - How to place existing and new technology in
the hands of those who need it, in the most readily usable form.foI

0
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input to Needs anid Priorities from Sources Other Than
11 February 1986 Meeting

&.Review of Dredging Operations Improvement Assessment List (D4ttachiuent 1.)

1. Source - John Mikel. reviewed by Cecil Gossi and-Bill Goetz

a. Instruments for detecting subbottom obstacles is not a dredging
topic.

b. Methods for applying geologic investigation techniques should be
deleted.

c. Question worth of improved cutter designs for rock excavation from
the standpoint of how much rock dredging we actually do.

d. Equipment for reducing shoaling in slips and berthing areas is not
a Corps activity except possibly for some work we may do for the
Navy.

e. Guidelines for the use of explosives in dredging should be
deleted.

f. Standardized transportable breakwater designs for dredge

sheltering should be a spinoff from the Coastal R&D program.

g. The following items should be obtained somewhere else:

(1) System for real-time tide elevations in open water

(2) System for real-time wave measurement for dredging operations

(3) Methods for real-time extrapolation or interpolation of tide

measurements
h. Microcomputer applications in dredging operations is too broad a

topic.

i.Techniques and equipment for rapid ocean transport of dredging
plant should be obtained somewhere else.

J. O&M will not pay for assessment of potential dredging problems at
overseas sites.

k. Risk analysis and risk factors for dredging operations is too
broad a topic.

1. A data base on field measurements of dredging process parameters
should be considered only after R&D to determine if there are
parameters.

m. Delete operations research model(s) to optimize dredging as a port
management activity.

Encl 3
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n. Review of channel dimensions using ship simulator technology is a
channel design consideration, not O&M.

o. Agree with everything else as listed.

2. Source - Don Cluff

a. Methods for applying geologic investigation techniques to dredging
work is a high priority.

b. There will not be such chance to apply improved cutter designs for

rock excavation after the current new starts are done.

c. Equipment for reducing shoaling in slips and berthing areas is a
low priority; not a Federal cost.

d. System for real-time tide elevations in open water is a high

priority.

a. Instruments for measuring hopper load are a high priority.

f. Methods for predicting equipment-and-site-specific production
rates are a high priority.

g. Techniques and equipment for rapid ocean transport of dredging

plant is a low priority.

h. Physical environment forecasting models for dredging operations is

a high priority.

i. Performance assessment of self-maintaining channels is a high

priority.

j. Sediment management methods for dredging projects are a high
priority.

k. Assessment of potential dredging problems at overseas sites is a
low priority.

1. Assessment of dredging training needs in the U.S. is a low

priority.

a. Guidelines for designing nearshore placement of dredged sand is a
high priority.

n. Suggest adding:

(1) Methods for charting/messuring and controlling or influencing

natural movement of bottom material

(2) Methods for disposing of material below the natural bottom
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(3) Methods for transferring dredged material to low cost barge
type vessels for transport and dumping.

o. Additional. comments:

(1) Bighest potential pay back areas:

(a) Reducing haul distances

(b) Reducing sedimentation

(2) Should include some more projects directed toward these
goals.

p. No opinion on everything else as listed.

B. Dredgenet (Bill Goetz)

1. Include mobile land plant for handling dredged material on land.
Should look specifically at tractors with elevated final drives.

2. The following topical areas might be incorporated in the new survey

systems St. Paul District is presently attempting to acquire:

a. Technology for real-time monitoring of dredge suction position.

b. Instruments for real-time horizontal positioning of dredge.

c. Microcomputer applications in dredging operations.

3. Some of the best equipment in several areas is either foreign made or

sole source. Relief should be allowed in these new acquisitions.
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DRD GIHG OPERATIONS ZMPROVEMENT ASSESSMENT

-I MPRIVEMENT SHORT TE'M
LOST SAVINGS IMF'ROVEMENT

DREDGING UPERAI-IONS AREA RIUTEN FIAL 'u rENT IAL

MATERIAL

Instruments for detecting H M
subbottom obstacles

Critical shear stresses for in situ M M
and reworked maintenance material

Instruments for measuring in situ H M
bottom density

Development of standard dredging-related H H
descriptors for in situ material

Guidelines for standardized core storage M H
and handling for dredging investigations

Improved definition of "navigable depth" H L
in fine-grained sediments

New or improved coring methods and M M
equipment for dredging investigations

Methods for applying geologic H H
investixgation technques to dredging work

MECHAN I CS

Imorjved c'.itt.er design.3 for roo l ,
e'." .a-7 .A ti1ori

Improved draghead geometry M L

Portable single point mooring design M H
for hopper dredge pumpout

Improved design of grab buclet for M H
underwater r*.cavat ion

Equipment for reducing shoaling in H M
slips and berthing areis I
Guidelines for the u.e u+ High Density M H

Polyethylene Pipe in dredging

Attachment I to Encl 3
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iMPVEMEWf ~SHURT TER:M'.2U6T , AV1NS I MPR'.)yEIIEN T

DREDGING OPERATIONS AREA F'(JTL.NT(b-i_ PFEWrIAL

MECHANICS (cont

Improved dredge pump design tor specific L L
materials

Methods +or coping with wear of dredging M M

components

Guidelines for the use of explosives in M M
dredging

Improved cutterhead design +or non-rock L L
excavat ion

Stand -dized technology +or agitation H H

dredging

Design of eductors for fixed emplacement L H

Optimal use o water jets for drag or M M
suCtion heads

Methods +or adding zssists to dredge L L
suc t i on s

Methods for predicting cutter suction M M
dredge response to waves

Now dredge -ump de-igns for hiqh dersity M L
mter i zt L

Impro.,ed '.echnoloriy + or ictitat ion N M
d r.d g i-n il

New concepts tor dredging shallow dra+t H M

coastal channels

Improved dUstpan des:iign M M

Improved swell coorpenation methods +or H L
cutter SuLtion dredges

Guidelines +or the ui Q ot discharge line t.
booster puMps

Methods +or gas removAl trom dredge M M
suctions

Improved dredge pump uction relief valves L L
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IMFROVEMENr HURT rEFr

COST SkVINbS IMFRUVEMENr

DREDGING OPERATIONS AREA F-FTi-Er[L 'QTENtIAI.

MECHANICS (cant)

Standardized transportable breakwater M L
designs for dredge sheltering

MONITORING

System for real time tide elevations H H
in open water

Technology for real time monitoring L H

of grab bucket position

Improved pipeline flow velocity L L
measuring devices

Improved pipeline +low density M L
measuring devices

System +or real time wave measurement M H
for dredging operations

Instruments for measuring hopper load H H

rechnoloqy for real time monitoring H M

of dredge suction position

instruments +or real time horizontal L L
p,1-.i ti on t f .2 ,-F dredge

Method- +,.r real time extraoolation H H
or interpolation of tide measurements

technology for real time wave measurement H H

for dredging operations

rechnology for remote monitoring M M
of dredge parameters

MANAGEMENT

Methods +or predictinq equlpment-and- H M
site-specific production rates

Microcomputer applications in dredging M H

operations

158

it %'



IMPROVEMENT SHOP F TERM
COST SAVINGS IMPKOVEMENr

DREDGING OPERATIONS AREA POTETIAL P FEN I I A

MANAGEMENT (cont)

Techniques and equipment for rapid ocean ? H
transport of dredginq plant

Physical environment forecasting models for M H
dredging operations

Performance assessment of self- H H

maintaining channels

Design and use of channel side slopes M H

Sediment management methods for dredging H H
projects

Technology for bathymetric surveying H M
by remote sensing

Assessment ot potential dredging problems H

at overseas sites

Improved +athometer depth measurement H L

technology

Guidelines for the u'se ot deposition H H
basins In maintenance dredging

Risk analy'siL and risk factors for M H
dr'ed'ji n orer ations

buide,rnes t7-r creating arti+,c-i;1 reefs M h

and shoals with dredged material

Assessment of dredging training needs H H
in the United States

Data base on field measurements o+ M N
dredging process parameters

Operations research model/s to optimize H H
dredging as a port management activity

Guidelines for designing nearshore H H
placement o+ dredged snd

Methods for improving personnel safety M H

in dredging operations
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IMPROVEMENT SHORT TERM
COST SAVINGS IMPROVEMENT

DRIEDGING OPERATIONS AREA - POTEN'TIAL POTENrIAL

MANAGEMENT (cont)

Improved methods for determining actual M M
contractor dredging costs

Methods for forecasting maintenance M H
dredging requirements

Review of channel dimensions using ship ? M
simulator technology

1
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APPENDIX B

SUMMARY OF COASTAL ENGINEERING RESEARCH BOARD TASK

FORCE MEETINGS
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Two task forces appointed by BG Kelly met on 14 January 1986 to respond

to LTG Heiberg's challenge to the Coastal Engineering Research Board (CERB) to

augment coastal engineering research for the Nation. The two task forces

addressed nine issues either suggested at the 44th CERB meeting or through

correspondence afterward:

a. Innovative Funding for Research.

b. Big Payoff Research Areas.

c. Federal Coastal and Ocean Engineering Research Commission.

d. National Laboratory Status for the Coastal Engineering Research
Center (CERC).

e. CERC Work For Private Industry.

f. Dredging Research.

q. Education and Training.

h. Basic/Fundamental/Applied Research.

J. National Augment Coastal Laboratory.

The items were assigned to the two task forces who met in the morning

session (the list of members of the task forces and a summary of each meeting -

are provided as Attachments 1 and 2). Although each task force addressed

different topics, considerable overlap on all the items occurred, and in some

instances differing opinions were generated. In the afternoon, the two groups

met in an open session. This summary provides the conclusions of the joint

session. A list of action items was developed.

One significant issue that underlies the proposals and some of the dif-

ferences of opinion is the interpretation of the intent of the Legislative

Charters of CERB and CERC. The Charters can be interpreted as requiring both

CERB and CERC to consider the Nation's coastal engineering needs. Histori-

cally, emphasis has been placed on the Corps' part of the national need. How

the Charter is interpreted determines the degree to which these organizations

should respond to the broader need and open themselves to wider participa-

tion. A definitive interpretation was not reached by the task force members.

INNOVATIVE FUNDING AND CERC WORK FOR PRIVATE INDUSTRY

The most significant source of non-Corps funding for coastal engineering U

research is private industry. Current Corps constraints do not encourage CERC a
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to work for or with US private industry. This has been detrimental to US

national interests because US industry goes abroad to seek this assistance

which weakens the foundation for a better national research program. The

opinion of both task forces was that CERC should work both with and for pri-

vate industry, not in competion with it, where CERC facilities or expertise

are unique. A study of what regulations or restraints need to be removed to

facilitate such cooperation is required. A 5-year pilot program allowing CERC

to respond to private industry requests by removal of constraints (perhaps

through the concept of a model laboratory program) was suggested. One task

force strongly indicated that the work for outsiders should be undertaken only

if it meshed with the priorities of the Corps' research activites. The other

task force indicated that if CERC is to meet its national support mission and

obtain significant financial support from outside the Corps, the center might

need to be spun off as a quasi-Government institution or laboratory. Signifi-

cant resources also are available from other Federal agencies and state and

local governments. Primary restraints on CERC are those related to current

manpower levels. Removal of constraints similar to those discussed above

would be necessary.

The concept of assessing an additional fee on permits or other economic

activites in the coastal region appears to be a source of funds for general

reseach and data collection activities. The fees would be paid into a na-

tional revolving fund which then could be used to help fund research, data

collection, and facilities. This concept was considered to be attractive to

the Office of Management and Budget (OMB) relative to asking for direct fund-

ing for such items. A study of the total economic impact of a Corps coastal

project was suggested to see how the Corps' policy of calculating benefits

might be realistically changed to reflect the actual (including private)

benefits generated.

The National Science Foundation or a consortium of universities is con-

sidered as a potential source of funds for construction of large new facili-

ties for dredging and coastal research, with the Corps contributing opera-

tional expenses. Such a combination of funding may well require joint control

of facilites and determination of their use. Discussions in Task Force I

pointed out that the Corps is the primary user of coastal research and that
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its contributions to an augmented program would have to be significant in

order for it to be credible.

DREDGING RESEARCH PROGRAM

Dredging research was identified as the biggest payoff area for the

Corps and perhaps the Nation. When Corps and non-Corps dredging is con-

sidered, even modest improvements from research could effect more than a

* $100 million savings. Components of the research should include improved

* dredging technology, operations, and procedures, as well as studies of inlet

and channel processes. The studies should include laboratory and field re-

search. The Directorate of Research and Development (ORD) is assembling

*dredging research needs to formulate a program. The development of this pro-

* gram by OD, the Water Resources Support Center-Dredging (WRSC-D), and the US

Army Engineer Waterways Experiment Station (WES) should be accelerated. The

CERB will be kept abreast of the progress and consulted on the final develop-

ment of this program.

OTHER BIG PAYOFF RESEARCH

Other areas of potential cost savings include the field data collection

program, and operations and maintenance programs related to channel deepening,

breakwater repair, and beach restoration. Although the savings are more

* modest compared to the dredging program, improved funding of this research

should be sought.

ENHANCED FACILITIES

Major progress in the dredging program and in many other areas of

coastal research requires large-scale facilities in which the processes and

procedures can be modeled at scales where scale effects can be largely elimi-

nated. The size and complexity of such facilities are great with capital

construction costs possibly exceeding $25 million. A world-class facility to

meet the dredging and coastal process research needs of the Nation probablyIl

cannot be funded through the Plant Replacement and Improvement Program (PRIP)
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because of the size of the yearly payback costs. Such a facility would be a

national resource for Government, industry, and academia and funding through a

combination of National Science Foundation, university consortium, and Corps

funds should be explored.

NATIONAL LABORATORY STATUS

Legal review of the legislation authorizing CERC indicates that, by
intent, though not by name, CERC is a national laboratory. There was debate

over whether the change of CERC's name to reflect the national status was
needed or beneficial. The task force considering the problem recommended no

name change but emphasis of the national status in the publications, etc. The

other task force concluded that if CERC is going to meet its mandate and at-

tract large resources from outside the Corps, some change in name or status
relative to the Corps might need to evolve. A structure similar to the

National Center for Atmospheric Research was suggested as a possibility.

EDUCATION AND TRAINING

The need for better trained coastal engineers for the Corps and the

Nation was recognized by both task forces and a variety of proposals was put

forth. These included an international course, augmented short courses, sum-
mer training institutes, on-the-job training, improved advanced degree pro-

grams available through work at CERC but granted through individual or a con-

sortium of universities, and a coastal engineering associates program similar

to the Planning Associates Program in the Corps. The facilities and staff of

CERC, in cooperation with academia, should be able to generate enhanced pro-

grams that will benefit and should be open to Corps employees, industry, Fed-

eral and other governmental employees, students at universities, and foreign

students. Such activites also would serve to introduce potential users of

CERC facilities and expertise to the capabilities available. The increased

educational emphasis is considered attainable without significant new author-

ities. Both task forces were excited by the potential benefits to the Corps

and to the Nation by increased activity in education and training. This

was also recognized as a major mechanism for marketing of CERC and Corps
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capabilities and for increasing communication and professionalism in coastal

engineering.

BASIC/FUNDAMENTAL/APPLIED RESEARCH

Basic research, defined as knowledge for knowledge's sake, was not con-

sidered a Corps responsibility although the Corps should help Justify in-

creased emphasis to those funding agencies. Fundamental and applied research

*, is within the Corps' funding realm. The conclusion was that where increased

funding is needed, the Corps, through its General Investigation, Research and

Development budget or through other budgetary areas, should make the funds

available.

FEDERAL COASTAL AND OCEAN ENGINEERING COMMISSION

The development of an additional Federal commission was thought infeas-

ible at this time. The Charter of the CERB was thought to be sufficiently

broad to allow inclusion of other agencies or even private industry associa-

tions, if desired. Such actigns were perceived as a method for increasing

more coordination of the Nation's coastal research and building a constituency

for a broader national laboratory in the future.

ACTIONS TO BE TAKEN

" CERC should define those constraints that affect work with pri-
vate industry.

" CERC should develop a proposal for an enhanced educational
program.

* DRD, WSCR-D, and CERC should define a dredging research
program.

* CERC should develop lists of contacts to aid in developing
national coastal research needs and to aid future development
of coastal engineering as a profession.

" CERC should develop a list of facility requirements for a
dredging and enhanced research program.
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ATTACHMENT 1
TASK FORCE I MEETING

INTRODUCTION

Task Force I considered three issues: innovative funding, big payoff

research areas, and a Federal coastal and ocean engineering research commis-

sion. The participants were:

BG(P) G. R. Robertson, Chairman, CERB

BG 0. J. Palladino, CERB

Dr. 0. Numedal, CERB

Dr. R. W. Whalin, WES

Mr. J. R. Mikel, OCE

Mr. J. G. Housley, OCE

Dr. J. R. Houston, WESCV

Dr. C. L. Vincent, WESCR, Facilitator

DISCUSSION OVERVIEW

The Task Force recognized that the Corps and the Nation have basic and

applied research needs that are not being met by Government, academia, or in-

dustry. Further, the Task Force was informed that US industry is often forced

to go abroad for facilities or expertise available at CERC to the Federal com-

munity but not generally so to the academic or industrial sector. Conse-

quently, US industry is at a disadvantage in competing for foreign work. For-

eign firms and laboratories also are beginning to be active in pursuing work

within the United States. CERC had, in the past, been asked to assist US

industry, but restrictions and limitations rarely made cooperative assistance

viable. The rask Force recognized that today most CERC funds, and hence the

prioritization of work, are from the Corps of Engineers. Building a coastal

engineering program with commensurate facilities that meets the wider needs of

the Nation and answers key research questions central to solution of many of

the Corps' coastal engineering problems requires broader Federal, State, and

local government, academic, and industrial support and cooperation. The Task
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Force saw that the limits and restrictions placed on CERC today make it diffi-

cult to attract the resources and respond to national needs. Review of the
sources for innovative funding and big payoff research areas indicates that

the significant opportunities for infusion of new resources, development of
new facilities, and development of closer cooperation with academia and in-

dustry suggests that modifications to ways in which CERC can perform work are
needed. The funding sources and payoff areas will be summarized below, but

the key conclusions of the Task Force were based on the assumption of a CERC
more flexible at obtaining and using outside resources than is now possible.
A suggestion was made to consider the ultimate spinoff of a national labora-

tory built on the concept of the National Center for Atmospheric Research but
largely sponsored by Corps funding that could attract wider support, serve

more diverse needs than just the Corps, and cooperate more directly with

academia and industry. A 5-year pilot program was proposed to eliminate many
of the limitations and restrictions placed on CERC and to allow CERC to more
freely seek out other non-Corps resources to see if a national center is

viable.

The inclusion of industrial organizations such as the American Society
of Engineers and the American Geophysical Union among others on the CERB was

suggested as a base for building a constituency for a more national Federal/

industrial/academic program. The concept, of a specific Federal commission was

considered to require an Act of Congress and not necessarily conducive to
developing a national program. Further, it was thought that the CERB, through

its Charter, was established to perform this role if a wider initiative is
desired. Coordination with the Department of Commerce would be necessary due

to their responsibilities under the Coastal Zone Management Act.

INNOVATIVE FUNDING

Work for private industry is considered the main source of significant

untapped resources for coastal research and support of national facilities.

The essential problem is that the limitations and restrictions placed on these

activities revolve around manpower restrictions, advertising, surcharges, lit-

igation, competition, technical control of output, and other regulations that
would inhibit rapid response to industry requests. The Task Force envisioned
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a center that could work with industry, not compete against industry. Devel-

opment of an international course for coastal engineers was seen as an effec-
tive collateral mechanism for training engineers and providing a thorough

introduction to the capabilities of such a center. Significant opportunities

also appear possible in support of other Federal agencies and State and local

governments, especially if the center is perceived as a national, not just

Corps, resource. CERC has traditionally performed such studies. However, the

manpower restraints now in place make effective utilization of outside re-

sources difficult.
The National Science Foundation was suggested as one source for the

funds to build new facilities for a national dredging, sediment transport, and

coastal and ocean engineering center if the facilities could be used also by

academia to perform basic research on processes. Since the Corps is perceived

as the largest significant user of this research, the Corps might provide the
land and operational funds for the facility for a fixed period. Academia

might rent some facilites from CERC but is seen more as a source of additional

manpower, especially in cooperative research and education programs. Sources

of Corps funds to help support such a center or augmented research program

include specific studies for operations and maintenance and increments in the

General Investigation Research Program. An innovative suggestion Involved

fees or surcharges on coastal permits or activities that affect the coast, or

on dredging costs that would be placed in a revolving fund to help fund the

Field Data Collection Program, the new facilites, and the research program.

Such charges on essentially users of the coastal zone are seen as an attrac-

tive option for funds by 0MB. Such fees would require changes in law.

Another opportunity is to review the Corps' policy dictating the method for

calculating benefits from coastal projects to evaluate the total benefit. An

increase in benefits can justify additional cost-sharing and yield a wider

constituency for coastal research.

BIG PAYOFF RESEARCH AREAS

Dredging in coastal and estuarine areas costs the Nation about $1 bil-

lion per year. Research efforts that reduced the costs by 10 percent would

generate a net savings of $100 million. The savings would not only be to the
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Corps but also to local interests and industry that either cost share with the

Corps or pay for it themselves. There is a need for a research center and
program that can look at dredging technology as well as the mechanics of where

sediment is deposited, channel design, etc. The user fee concept discussed

above provides a mechanism by which research that would help reduce costs to

non-Federal parties could be funded. A dredging program is under development,

but it is a fixed time frame effort--approximately 5 years. A longer term

program is needed to sustain the progress to be made under that program.

Since the size of some of the facilities in such a center would be useful for

theoretical research studies, connection to the National Science Foundation

funding should be sought. One element of the research program should include

extensive field measurements at inlets or other channel deepening projects.

The techniques or equipment developed would impact dredging worldwide and

should attract considerable industrial and foreign government attention.

Other areas such as the Field Data Collection Program, dredged material

mounds, sedimentation, channel deepening, breakwater and jetty rehabilitation,

and beach restoration are areas of potentially high payoff. However, the

potential impact of these programs individually is probably an order of mag-

nitude lower than a dredging program.

FEDERAL COASTAL AND OCEAN ENGINEERING RESEARCH COMMISSION

The suggestion tendered was that a Federal group drawn from Federal

agencies involved with these problems could meet to coordinate research, lobby

for resources, and build a greater awareness for the needs for research in

these areas. The Task Force concluded that CERB has the role to do this for

the Nation although the role of the Secretary of Commerce in Coastal Zone Man- 4
* agement must be recognized. Establishment of a separate commission requires

an Act of Congress at a time when there is a desire to limit such additional

* commissions. Therefore, it was recommended that the Corps exercise leadershipI
to expand CERB to include groups such as the American Geophysical Union, the
American Society of Civil Engineers, and other agencies in order to build a

* constituency for eventually developing the national center.
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ATTACHMENT 2
TASK FORCE II MEETING

Task Force II considered the following items:

a. National Laboratory Status for CERC.

b. CERC Work for Private Industry.

c. Dredging Research.

d. Education and Training.

e. Basic/Fundamental Applied Research.

f. A National Augmented Coastal Laboratory.

The participants were:

BG P. J. Kelly, Chairman, CERB

COL C. E. DeWeese, NAD

Dr. B. J. Le Mehaute, CERB

Mr. W. R. Murden, WRSC

COL A. F. Grum, WES

Mr. J. A. Pfeiffer, OCE

Mr. C. C. Calhoun, Jr., WESCV

Mr. J. H. Lockhart, OCE

Mr. W. N. Lovelady, WES

Mr. C. Mason, Facilitator, WESCD

Dr. C. C. Mel, CERB

NATIONAL LABORATORY STATUS

The Task Force noted that CERC is unique within the Corps' laboratory

system since it was created by Congress with a national mission. Since CERC

has a congressionally mandated national mission, the proposition was presented

that CERC should be designated a "national" laboratory and the name changed to

reflect the designation. The representative from the Office of Counsel agreed

that CERC met criteria for a national laboratory but the name change would re-

quire congressional action. Benefits of having CERC as a national laboratory

may include more recognition of the Center's capabilities and missions both

within and outside the United States, thus focusing national resources on
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coastal engineering problems. Goals of such a laboratory are to establish the

worldwide center of excellence in coastal engineering and to obtain funding

outside the Corps to maintain and increase the facilities.

There was considerable discussion and disagreement over the benefits of

the name change. There was no disagreement over the fact that CERC is, in

f act, a national laboratory. The main concern expressed was that name changes

can cause confus ion and not necessarily attract additional resources. Concern

was expressed that CERC's uniqueness and eminence are associated with the CERC

name and that it may be diminished by a name change. Others believed there

would be no confusion since the only change would be to put the word
"national" in front of CERC. The Task Force recommended that CERC, at pres-

ent, not change Its name. The Task Force agreed that the national status is

important and~ CERC should emphasize this status in brochures and other

mechanisms that reach the desired audience.

WORK FOR PRIVATE INDUSTRY .

The goal of CERC performing work for private industry is to obtain4

additional resources and to meet overall national needs. The proposition was

presented that CERC should be allowed to work with (not in competition with)

US industries when those industries are in competition with foreign industries

that have access to national or subsidized labs. In this concept, facilities

would be made available to private industry and others such as city and State

governments. This again would benefit the Corps in that payback on these

facilities would be borne by these non-Corps users while the facilities would

be available to the Corps. Necessary features of obtaining such work would

include continued high response in a timely and cost-effective manner. Bene-

f its include improved technology transfer, more effective use of facilities,

and enhancement of the CERC reputation.

The Task Force concluded that CERC should work for foreign governments,

private industry as outlined above, or whenever the facilities and capabili-

ties at CERC are unique. The work should fit in with the Corps' research and

development programs and certainly take into account District and Division

priorities. A reevaluation of appropriate regulations should be made in order

to eliminate surcharges, etc., that increase the cost of doing business with
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private firms. Relief from present manpower restrictions would be necessary

to do the work outside the Corps. The Office of Counsel should thoroughly
research this to determine if any congressional actions are required. Work

with private industry may involve studies of a proprietary nature. The
legalities and policies involving proprietary information must be considered.

A review of other agencies and facilities (such as the David Taylor National
Research and Development Center) should be made to determine how they do work

outside their respective agencies. Because this involves what may be consid-

ered major changes in the way the Corps does business, one approach may be to

implement the concept for a finite (say 5-year) pilot basis.

DREDGING PROGRAM

At the last CERB meeting in California and in written comments received
from the civilian CERB members, there was considerable discussion over the
need of a research program to address dredging. It was noted that the Corps

has done an outstanding job in evaluating the environmental impacts and mini-

mizing any adverse impacts of dredging. The Board agreed that on-going work
in the environmental areas was being effectively conducted and implemented.

The Task Force agreed that for a Corps mission as large as dredging and be-

cause of significant changes in the Corps' way of doing business in this area,
R&D is needed to improve dredging techniques and operations. It was noted

that WES had developed a list of topic areas where it was believed R&D could

produce improved operations and cost savings. This list had been provided to
OCE and WRSC-D. It also was noted that a meeting with the field already has

been scheduled to review and prioritize these topics as well as adding any

other topics that require R&D. The President of CERB asked ORD, WRSC-D, and

WES to place a high priority on developing this program. The CERB is to be

kept abreast and consulted on the final development of this program.

EDUCATION AND TRAINING

There was unanimous agreement that the Corps needs better trained

coastal engineers, and the bulk of the training and education process will
have to be carried out by the Corps. In addition to the conventional coastal
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engineering training and education, training in dredging is a priority need.

It was recommended that courses in coastal engineering should include signif-

icant emphasis on dredging. Numerous scenarios on training and education were

discussed. These ranged from simple short co ses to CERC's granting degrees.
It was recommended that several of these scerdrios be investigated further.

They incuded CERC's expanding its present 1-week short courses to perhaps 3

months. Facilities and capabilities of staff at CERC should be tied in with a

university or a university consortium to provide credit for training received

at CERC. Facilities at the Field Research Facility should be used more for

training and perhaps expanded. Of considerable interest was CERC's developing

a training program for coastal engineers similar to the Planning Associates

Program. This educational program is an ideal marketing tool for CERC

capabilities.

The Task Force recommended that CERC augment and increase the scope of

its short courses and begin development of an intense longer term program

where students will have access to the CERC laboratory and field facilities.

The Task Force recommended that the course for designers include experience in

inspection to make the designers aware of the complexities of constructing

coastal structures. There was considerable excitement by the Task Force over

this whole concept of education and training. Implementation of these train-

ing programs requires little or no change in regulations.

BASIC AND APPLIED RESEARCH

There was considerable discussion over the definition of basic and

applied research. The following definitions were agreed to: basic research

is development of knowledge for its own sake with no immediate payoff appar-

ent. An intermediate type of research was defined as fundamental research or

knowledge. Work in this area is directed at understanding a process that has

a general application. Applied research is the direct application of knowl-

edge on a specific project or problem. The Task Force recommended that basic

research be left to universities and be funded primarily by such groups as the

National Science Foundation. Fundamental research could be performed by the

Corps, universities, or private industry and should probably be funded by the

Corps' R&D programs. Applied research would be funded in some instances by
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the R&D program but most often by District, Division, or other OCE elements.

Specific project studies would be performed by the Districts.
There was agreement that more R&D funds are needed for all of the types

of research discussed. There is a critical shortage in both basic and funda-
mental R&D in the coastal engineering area. The approach offered is to work

closely with groups such as the National Science Foundation/universities to
combine resources on basic research. The Corps should increase its funding of

fundamental research.

NATIONAL AUGMENTED COASTAL LABORATORY

A recommendation had been made previously that a large laboratory com-
plex be developed that would allow modeling tidal inlets and harbor entrance

problems. These facilities would be used to better understand the processes
involved and would minimize dredging. Since dredging is such a large portion

of the Corps' budget, such a facility should pay for itself in savings from
reducing the amount of dredging required. Consideration was given also to

this facility having the capability to evaluate dredging equipment. Funding

of this facilty may come from the National Science Foundation, consortium of
universities, or private industry. It was the opinion of the Task Force that
this facility would benefit both the coastal engineering and the dredging mis-
sions of the Corps. WRSC-D and WES should investigate the facility further.
It was decided that any detailed planning of the facility would best be done

after the priorities in the dredging program have been sorted out. At that
time, more specific needs that can be answered by such a facility will be

better defined.
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(305)361-4636

4 June 1986

B. G. Patrick J. KellyV
President
Deputy Director of Civil Works
U.S. Army Corps of Engineers
20 Massachusetts Avenue, N.W.
Washington, D.C. 20314-1000

Sir:

I want to thank you and B. G. George R. Robertson for the opportunity
to be exposed to some of the engineering problems in the Arctic environ-
ment. The presentations by CREEL were most informative and a collabora-
tion between CERC and CREEL to deal with coastal engineering problems
in this environment should be most beneficial.

It is always with great satisfaction that one is able to follow the
progress made at CERC year after year. CERC has changed significantly
over the past five years, for the better. If one excepts'the loss
of some old timers at CERC and in the districts, whose experience is un-
valuable, I am confident that the new generation of coastal engineers
will mature into a stronger CERC under Dr. Jim Houston's technical leader-
ship and also a stronger capability throughout the Corps.

The active participation of CERC in the dredging program will further
enhance CERC capabilities and stature. Since a major portion of dredging
operations take place in tidal inlets, the contribution of CERC to the
dredging research program can be significant.

However, we cannot rest. The momentum is given. Let's keep moving
ahead. If there is one single important issue to be raised in response
to the chief initiative, it concerns the slowness of time response to
opportunities, requests for investigation, and needs.

The enlargement of CERC activities, the collaboration with the private
sector, the opening of new markets - public, private, or foreign - will
not be possible as long as CERC operation remains entangled in a cumber-
some bureaucratic system, and a mode of management which is not compatible
with the demand. This does not imply at all that the CERC personnel,
administrative as well as technical are slow. It is the system. For
example, how long does it take to publish a final report after the study
is completed? Does not the threshold for CERC to initiate a study with-
out approval from OCE too low? etc. The issue is operational. Delegation

Roenscil School of Marine and Amospheric Science
Division of Applied Marine Physics

4600 Ricktnbaclr Causeway
Miamri Florida 33149-1098

(305) 361-4160
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B. G. Patrick J. Kelly
4 June 1986

of authority at the lowest possible level, decentralization, shortening
of bureaucratic procedures and paperwork, modifications of regulations
and liberization of what CERC is allowed to do are the necessary steps
for fast response.

Of course, this problem is not unique to CERC. It was initiated by
Colbert in the XVII Century. It is a rampant tendency of all large
bureaucracies which has to be continuously fought.

The issue is also a matter of leadership, and incentives, so that the CERC
personnel follow aggressively opportunities rather than finding in the regu-
lations a reason to turn down business opportunities.

The CERC personnel, wich their facilities at WES, have unique capabili-

ties and it remains for me a pity that this national resource is not
more used in preference to foreign laboratories, because "We don't have
the time". "We are not allowed to do that", or "We need authorization
from Washington"...

Sincerely,

Bernard Le Mehaute

BLM:st

cc: J. Houston, CERC
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RALPH M. PARSONS LAGORATORY

DIEPANTMNT OF CIVIL 1ENGiN9rmNI SLoG. 4&
MASSACHUSEr'S INSTITUT Or TIECmNOLOGy

CAM1a1IOo., MASSACNUST-TS 021 39

1Hidodypramw .a'd ComiliI Evietnee.nne P/joll 161t .5

H)Jro*o y in d WAier Risjorce Sys'rni Tdlx. 9:' MI .( .

Aqwsoc Scguceamnd Enav'onmeosd Engoneersli3

June 15, 1986

Brig. General Patrick J. Kelly
President, CERB
Office of the Chief of Engineers
Department of the Army
20, Massachusetts Ave.
Washington D. C. 20314-1000

Dear General Kelly:

May I thank you and the Corps officers for organizing another
stimulating meeting. In this meeting and on the group tours we were
priviledged to see the vast resources of Alaska and the magnificent
accomplishments by the dedicated engineers there within and without the
Corps. I feel proud just to have been there.

First of all the unique expertise and facilities of CRC make the
it a spendid idea to start an M.S. degree program which will surely
become an important institution. Bringing additional income is just a
side benifit. On doing tests for private projects by CERC, it is
interesting that some tests for the berm of the St. Georges Harbor
project (reported by Messrs. Drage and Gilman) were made in an European
laboratory but not at CERC. This seems to lend support to the suggestion
that at present CEJC may be too shorthanded to respond to Corps' own
needs. Manpower or its management appears to be an important factor in
privatization. Possible growth of private laboratories may also affect
the role that can be played by federal laboratories.

Mr. Pfeiffer presented very far-sighted plans for new research
facilities the need of which has been the subject of two NSF workshops.
The proposal for facilities such as a large wind wave flume and a large
basin strikes sympathetic cords among all of us who have seen the
emergence of modern facilities in Europe and Japan. Such facilities will
yield direct benifits to coastal engineering design and construction,
for they remove many constraints of small scale models. They will also
render it possible to advance basic research important to coastal
engineering practise. In view of the large costs involved, such
facilities are more readily justified if they will be used to full
capacity. Arguments in their favour can be much strengthened if
4mthusiatic support and active participation are obtained from academic
isotitutlons at the earliest stage. With that it is also much easier to
gain the support of the National Academy of Engineering.
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One of the most powerful experimental facilitie, at CEUC is its new
spectral wave basin. From the reports at Homer, there are as yet not
many Corps projects and only two university-related projects currently
occupying this new basin. I wonder whether CERC might consider
aggressive policies and wel1-publicized procedures so that the basin and
other first rate facilities can be used both for Corps tests and for
collaborative research with universities on a nation-wide basis. If
modeled'after otheC national lab,,ratortes such as the National Center
for Atmospheric Research and the tour super-Computing Centers, CENC can
offer greater service as a national laboratory.LI

In Mr. Pkrden we certainly have a most articulate champion for
dredging research. He gave a thoughtful survey of research item that
could modernize the very traditional dredging industry. I am looking for
a rapid take-off of the dredging progam in the very near future. On this
topic my view is that we must keep in mind that continued advances in
our knowledge of the transport of cohesive and noncohesive sediments,
and the effects of waves, currents and structures, are essential to the
improvemnt of dredging technology. In fact the dredging technology is
probably at the top of a pyramid of coastal engineering research, and
cannot be singled out as a new emphasis without placing equal emphasis
on other research efforts wihich are already going on at COC and
elsembere.

May I take this opportunity to elaborate my belief in the
importance of close ties between Corps and the universities in coastal
engineering education and research. In education the proposed link-up
between CIMC, Mississippi State, LSU and Texas A & M is certainly a
groumd-breaking event. The research ties used to be stronger a decade
ago wibs the total research volume at CKRC was smaller. B95 and CIRC
supported unsolicited proposals which covered both basic and applied
topics. Although there are new arrangements such as IPA and the WES
Broad Agency Anouncent, the objectives and contract regulations
appear rather restrictive am to exclude most basic research contracts
that can be fruitful to the Corps in the long rum. In the past decade
there have been a lot of advances in oceanographic engineering and .,
sciences made mainly outside the Corps and are potentially very useful
to its tasks. I believe that exclusive emphasis on mission-specific and ,.
in-house research can slow the process of information transfer and of
mutual nourishment of engineering science and practise. To cite a
specific example, a great deal of recent research spurred in the past 15
years by the offshore engineering has been done, largely by university
researchers, in the interaction of waves and large floating or submerged
structures. A variety of computational schemes are now available and are
routinely applied in the design of arbitrarily shaped ships and offshore
semi-submercibles. Such program can be readily adapted for the Alaskan
floating breakwater and similar projects in coastal engineering. It
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would be a useful function of CERC to become a resource center for such
progrm so that theoretical estimates for future floating breakwaters
can be mad quickly on the basis of modern research. As another example.
CEU could be inst.m ntal in attracting more research on steep and
breaking waves in shallow water probLems. Presently great strides are
being made primarily for deep water waves.

May costal, angtn--ring tasks facing us have been vital endeavours
of mankind since antiquity. Yet we are still searching for new,
eonomical and effective ways of comatting depositon and scour. I am
hopeful that through its efforts in innovative funding, and its deep
coiitmmut to coastal engineering education and research, the Corps will
help accelerate the pace of thnological advance in the protection and
development of our shoreline resources.

Professor o Civil Engineering
Member, Coastal Engineering

Research Board.

182

NI



Department of Geology

L oU IS I ANA S T ATE U N I VE RS ITY AND AGIUCUL11JRAL AND MECHANICAL COLLEGE
BATON ROUGE -LOUISIANA -70803-4101 548-3335

July 11, 1986

General PatrickJ.. Kelly
President, Coastal Engineering Research Board
Department of the Army
office of the Chief of Engineers
20 Massachusetts Avenue, N4W
Washington, D. C. 20314-1000

Dear Pat,

The 45th meeting of the Coastal Engineering Research Board, held in
Alaska in May, 1986, filled me with a sense of great encouragement. The
major new initiatives, developed at the request of General Heiberg at the
44th meeting, are well on their way towards implementation. They promise
to foster a more vigoroun, and technically astute, Corps of Engineers in
years to come. These new initiatives come at a time when local cost
sharing in major coastal projects is going to force the Corps into a more
competitive position than it formerly was. This competitition is probably
very healthy and will, in itself, cause both technical and managerial
improvements throughout the entire agency. It is very appropriate that the
Board pursues a concurrent active program of new initiatives in coastal
engineering.

The Dredging Technology Research Program is of the highest priority;
the rapii developments in the design of this program is to the credit of
the R & D Directorate at OCE. The budget level for the initiation of
this program seems appropriate in view of the cost to the nation for
maintenance and upgrade of our harbor facilities. In fact, some compara-
tive statistics on the national costs and benefits of our harbors help
putting this cost in its proper perspective. According to a recent study
done for the maritime industry, the annual contribution to the national GNP
by water-borne commerce is on the order of $70-80 billion. The estimated
annual cost of harbor maintenance is on the order of $700 - 800 million or
about 1% of the contribution the maintained facilities make to the GNP.
The initiation of a Dredging Technology Research Program at an initial
level of $6 million, with a possible growth to $30 million, would put the
cost of research and development at about 3.5% of project cost. In a high-
science and high-tech era, this percentage is certainly not too high, it is
possibly too low. Relative to the national benefits of better, more modern
and more efficient harbors the R & D cost is totally negligible.
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General Kelly
July 11, 1986
Page 2

From a technical and scientific point of view there are a number of
dredging-related problems that need imediate attention:

1) Circulation, sediment dispersal and sediment deposition
in arbors. Most of America's natural harbors are
estuaries, e.g. New York, Charleston, San Francisco,
etc. etc. They are subject to complex, but
predictable, sedimentation patterns. We have come
a long way since the 1930's when the Santee River
in South Carolina was diverted into Charleston
Harbor to "flush it out". Obviously, the opposite
happened, sedimentation rates increased by about
one orde~r of magnitude, and the river was, last
year, re-diverted back into its old course. Pritchard's
and Schubel's work on Chesapeake Bay has over the last
20 years made us appreciate the pattern of stratified
estuarine circulation. There is little evidence, however,
that this understanding of sediment dynamics is routinely
used in the design of dredging operations and dredge
disposal sites, except in some major estuaries, San
Francisco Bay, for example. Considering the signi-
ficance of estuarine sedimentation to the maintenance
of many harbors the Army Corps of Engineers should
make every effort to become the world's leading
authority on estuarine sedimentL.Aon dynamics. As
of now, the agency is far from tnat position.

2) Disposal of dredged sand.
For too long, all dredged material has been considered
"1spoil", connotating that it is an undesirable sub-
stance. Much dredged material, unfortunately, is
contaminated by heavy metals and other pollutants
and does deserve the "spoil" designation. However,
a lot of material dredged from the outer harbor p

entrance channels is clean sand. This material
should, to an increasing degree, be put to bene-
ficial use on adjacent eroding beaches. The sub-
merged mound concept proposed by Mr. Murden is one
step in this right direction. Concurrent with the

development of this concept we need to look at
natural pathways of sand migration and accumulation

of tidal inlets on the South Carolina and Georgia
coasts convinced me that these patterns are pre-

dictable. The alteration in sediment accumulation
patterns in response to man-made harbor entrance U
modifications is also, in principle, predictable.
An agressive research program aimed at predicting
the sedimentary response to our actions is now 74

feasible and should be given high priority in the5:4-
Dredging Technology Research Program.
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General Kelly
July 11, 1986
Page 3

3) Dredging technology.
Evan though I am no expert on this it is clear from
conversations I have had with knowledgeable in-
dividuals that we are behind natty other nations in
dredg 1Afg technology. To some extent this say be a
func Ion of lack of competition in the dredging
business. The new programs must give high priority
to the development of new technology; if possible,
through active cooperation with the affected private
industry.

4) Information transfer.
Finally, and not the least important, there are major
problems with information transfer in all rapidly
developing fields of science and technology. I see It
very clearly in the petroleum Industry where mst
field practitioners continue working with yesterday's
concepts. The mem Is generally the case in district
offices of the Aruy Corps of Engineers. information
transfer has to be separated from technology transfer
which is much easier. Most people are willing to
utilize new "gadgets"; it is a lot more difficult to
challenge weil-entrenched concepts and attitudes.
Continuing "education" in a mode based on close In-
teraction between the R 4 D personnel at WES and
university and private laboratories, and the district
office personnel, is one way of accomplishing this.
An effort must be made to generate enhanced awareness
of its significance.

Another encouraging development, which should, if possible, be
strengthened is the advanced education programs in science and engineering
at the Waterways Experiment Station. Initially designed as an advanced
degree program for existing WES personnel, this program should be con-
sidered expanded to enable WES to become a national center for education in
coastal engineering. Qualified teaching personnel from anywhere could be
brought to Vicksburg for a diversity of educational functions, much of
which could be combined with research programs at the station. Since there
is no university at Vicksburg, which normally would handle some of these
functions, it is important that the Waterways Experiment Station itself
considers education one of its own major functions.

Initial efforts by Col. Grum and Dr. Whalin have been highly effective
and are apparently being met with great enthusiasm among many WES employ-
ees. This program should be encouraged to grow.
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General Kelly

July 11, 1986
Page 4

In general, I think ve are seeing the beginning of a greater awareness
vithin the Army Corps of Engineers of the need for technical excellence.
The agency has to become more than a "construction manhgement agency"; its hould become the leader in technology development in its area of respon-

sibility. ThAs can be accomplished only by giving the agency more competi-
tion. which m-y be brought about by a new cost sharing structure. The next
years vill place greater demands on the Army Corps of Engineers, and vith
that, greater opportunities. 4

Sincerely. P.

Dag '1uumedal J
Professor of Geology
Member. Coastal Engineering Research Board

DN:nad
cc: Col. A. E. Gru, WES
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