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Preface and Acknowledgements

This is a report of a Stage 1 study to prepare an
overview assessment of the feasibility of large-volume
containment of material dredged from Connecticut harbors
along Long Island Sound. Specifically, containment to
create shoreline land extensions; nearshore, shallow water
islands; and offshore, deep water islands in the Sound has
been assessed. A primary objective of the study was identi-
fication of further work areas to be pursued during Stage 2
of the Long Island Sound containment study.

As might be expected, there is much to be done before
a definitive evaluation of containment for land creation,
island creation, or any other purpose can be made. In this
report, an overview of Stage 2 presents (1) an approach to
the formulation of alternative containment plans, and (2) a
framework for plan impact assessment and evaluation.
Problem identification and plan formulation through local
public involvement (workshops), interagency coordination,
and internal NED planning will be an important part of the
early Stage 2 effort.

The study was performed under contract by Energy
Resources Co. Inc., Cambridge, Massachusetts, and Sasaki
Associates, Inc., Watertown, Massachusetts. The contract
was directed by John Gushue, principal investigator, of
Energy Resources. Project staff from Enerqgy Resources were
Patricia Schettig and Steven Fischer. Project coordinator
for Sasaki Associates was Kenneth Kreutziger, who was
assisted by Maurice Freedman, William Firth, and Richard
Westcott.

The study was conducted under the supervision of
Raymond Boyd, Planning Division/Coastal Development Branch,
New England Division of the Corps of Engineers.
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RECONNAISSANCE REPORT ON DREDGED
MATERIAL CONTAINMENT IN LONG ISLAND SOUND

SECTION ONE: INTRODUCTION

Long Island Sound (LIS) has been used as a disposal

site for dredged material and other urban-industrial wastes
for more than 100 years. Management of disposal activities
in the Sound began in 1888 when the Port Supervisors Act
prohibited disposal outside of designated areas. Since
then, the 19 sites identified in Fiqure 1-1 have been used
for dredged material disposal at one time or another.
Tocday, only three of these sites are still in use--

New Haven, Cornfield Shoals, and New London--and a fourth
gite planned for the western portion of the Sound is under
study. Future dredged material management plans will
undouhtedly be designea to further centralize, as well as

minimize, open water disposal in the Sound.l

In corcept, there are many alternatives to open water
disposal including those listed in Table 1-1. Project-
specific factors such as costs and funding sources, environ-
mental impacts, dredged material characteristics, and public
opinion determine their feasibility in any given dredging
situation. This report presents the results of an investiga-
tion of the feasibility of containment alternatives for
material dredqged from Connecticut harbors along LIS.
tpecifically, containment for the creation of shoreline land
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TABLE 1-1
DREDGED MATERIAL DISPOSAL ALTERNATIVES
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1.

Aquatic disposal

- open ocean dumping
-~ subacueou: borrow pits

Beach nourishment

Habitat development projects

- marsh creation

- aquatic habitat

- terrestrial habitat
- island habitat

Contained disposal

- rehandling basin prior to use of material
in construction or agriculture

- creation of waterfront land for ultimate
development for industrial, recreational, etc.
purposes

- creation of islands for ultimate development
for industrial or recreational use

- creation of "container island" for long-term
use as disposal area

Other

- product development

- strip mine reclamation

- agricultural medium

- sanitary landfill cover material
- incineration

- e - - it - -—
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extensions; nearshore, shallow water islands; and offshore,

deep water islands has been assessed.

Purpose and Authority

The project was undertaken as part of the New England

Division Corps of Engineers' Stage 1 planning effort to

develop a plan of study for dredged material containment in

LIS,

Recommendations for more detailed and site-specific

analysis of potentially feasible containment options are
presented at the end of this report. The project was
authorized by a Resolution adopted on 10 May 1977 by the
Committee on Public Works and Tranportation of the U.S.

House of Representatives. The Resolution, requested by

Connecticut Congressmen McKinney, Giaimo, and Dodd, read as

follows:

Resolved by the Committee on Public Works and
Transportation of the House of Representatives, United
States, that the Board of Engineers for Rivers and
Harbors is hereby requested to review the reports on
the Land and Water Resources of the New England-New
York Region, published as Senate Document Numbered 14,
Eighty-fifth Congress, First Session, and other per-
tinent reports, with a view to determining the feasi-
bility and impacts of the treatment and use of the
dredged materials to result from the continued mainte-
nance and anticipated improvements of Long Island Sound
harbors, as well as from any newly created Federal
harbors, to build artificial islands in Long Island
Sound for recreation, conservation, marsh building,
development, and other purposes. The study should also




consider the utilization of dredged materials from
projects other than Federal (i.e., State, community, and
private), and the feasibility and acceptability of
utilizing solid wastes other than dredged materials for
island building.

Project Scope

Stage 1 planning is by definition a preliminary
iteration of the four major tasks of problem identification,
formulation of alternatives, impact assessment, and evalua-
tion.2 The desired Stage 1 output -- a plan for subsequent
Stage 2 and 3 planning and design -- reguires an overview
approach in which all factors relevant to the problem are
1dentified and incorporated into the plan of study. As a
consequence, detailed impact assessments and evaluations are
not made. Instead, the relative significance of the various
factors involved is assessed, often gqualitatively. An
overview approach was followed in this study, as the descrip-
tor "reconnaissance report” implies.

The scope of the project was limited to include considera-
tion of contairment of material dredged from Connecticut
harbors only. Dredging in New York harbors was not con-
sidered. In the preliminary siting of containment facilities,
only locations on the Connecticut side of the Sound were
included. Hence, the project study area is defined by the
Connecticut coastline and tiie New York-Connecticut border in
the center of the Sound. The study area also extends inward
along the Housatonic, Connecticut, and Thames Rivers to the
upstream limits of their respective Federal channels. For

.




convenience, the study area was divided into three coastal
areas as shown in Figure 1-Z.

Within the study area, dredged material from two types
of channel maintenance and construction projects was con-
sidered: (1) Federal projects authorized by Congress; and
(2) other projects allowed under Federal permit. Historical
data on both types of projects were compiled from Corps of
Engineers files, and projections of future dredged quantities
were made. The possibility of containing other solid wastes
along with dredged material for island/land creation was
also considered.

For containment facility sizing and costing, a S0-year
design life was used. To account for a probable extensive
period of siting analysis, feasibility evaluation, environ-
mental review, design and construction, it was assumed that
contained disposal would becin in 1985. Therefore, projec-
tions of the amounts of material to be contained were made
for the period from 1985 to 2035. Average annual guantities
were estimated for Corps projects and for other projects
under Federal permit.

The containment analysis was performed with the primary
objective of establishing ballpark costs of "container
islands" for long-~term use for disposal of dredged material
from several harbors. To illustrate a range of concepts,
containment facilities were sized for the following design

cases:
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1. A single facility to receive all dredged material
projected for the entire study area from 1985
to 2035.

2. Three facilities to receive all dredged material
projected for each of the three Connecticut coastal
areas from 1985 to 2035. One facility would be

located in each coastal area.

With respect to facility siting, three types of projects
and siting zones were assumed: (1) shoreline extensions in
water depths of up to 6 feet mean low water (mlw); (2) near-
shore islands in water deptis of up to 18 feet mlw; and
(3) offshore islands in wat:r depths of up to 54 feet mlw.
Using average water depths in each siting zone and an
assumed final fill elevation based on structural design
criteria, the containment s:ructures required in each design
case were sized and costed.

The containment concepts developed ir. this report do not
represent site-specific designs such as wounld be prepired
during Stages 2 and 3. However, consideration was given to
facility siting. Preliminary criteria for land/islan-
creation projects were formulated and used to identify
potential facility locations. An informal workshop attended
by representatives of several relevant State of Connecticut
agencies provided initial State reaction to the potential
facility locations as well as to the containment option in
general.

1-8




Prior Studies and Reports

Dredged material management in the LIS region has been
the subject of considerable study in recent years. Those
reports most relevant to the project at hand include:

1. McAleer, John, "Artificial Islands and Platforms in
Long Island Sound," prepared for the Long Island

Sound Regional Study, New England River Basins

Commission, New Haven, Connecticut, and Boston,
Massachusetts, June 1974,

2. State of Connecticut, Department of Environmental
Protection, Dredging and Dredged Spoil Disposal in

Long Island Sound: A Discussion Paper, Hartford,

Connecticut, October 1975.

3. State of Connecticut, Department of Environmental
Protection and State of New York, Department of
Environmental Conservation, Interim Program for

the Disposal of Dredged Material in Long Island
Sound, April 1977.

Scientific papers and reports on the ecology of LIS
are abundant in the literature, and harbor-specific environ-
mental assessments and feasibility reports prepared by the
New England Division are also available. However, the
literature specifically related to contained disposal
in LIS is limited to the reports listed above. Many
reports published by the Corps of Engineers Waterways
Experiment Station in Vicksburg, Mississippi under the
recently concluded Dredged Material Research Program are

B b




very useful state-of-the-art documents on dredged material
management.

Coordination

During the course of this reconnaissance effort, telephone

and in-person discussions were held with representatives of

several cognizant State and Federal agencies. The indi-

viduals identified below were contacted for information and

personal opinion relating to dredged material containment in

LIS:

U.S. Environmental Protection Agency
Region I

Boston, Massachusetts

Peter Holmes, Permits

Ira Leighton, Solid Waste

U.S. Department of Commerce

National Marine Fisheries Service
Milford, Connecticut

Michael Ludwig

U.S. Department of the Interior
Fish and Wildlife Service

Ralph Tiner

Robert Scheirer

Robert Curry

U.S. Department of Defense
Corps of Engineers, Waterways Experiment Station
Vicksburg, Mississippi

Thomas Patin

Hanley Smith

L. Jean Hunt

1-10




U.S. Department of Defense
Corps of Engineers

Buffalo District

Buffalo, New York

Joseph Foley, Chief - Design Branch

State of Connecticut

Department of Environmental Protection

Glen Gross, Coastal Area Management

Robert Leach, Coastal Area Management

Hugo Thomas, Natural Resources
Denis Cunningham, Water Resources
John Jeffrey, Water Resources
Ronald Whitehour, Water Resources

Jonathan Clapp, Planning and Coordination

Thomas Hoehn, Marine Regulation
Ernest Beckwith, Marine Regulation
Robert Jones, Marine Requlation
Fred Bauach, Water Compliance
Robert Nichols, Solid Waste

Dennis DeCarli, Fish and Wildlife

State of Connecticut
Office of Policy and Management

Richard Symonds
Harold Ames

State of Connecticut
Department of Agriculture

John Baker, Aquaculture Division
New England River Basins Commission

Irv Waitsman, Planning Director

1-11




10. Dredging and Construction Contractors

Michael Reich, Great Lakes Dredge and Dock, New
York City

Chris Kirk, Gibson and Cushman Dredging Co., Long
Island

Richard Rex, Perini Construction Corp., East
Boston, Mass.

Sean Kiniry, A.H. Harris and Sons, Medfield,
Mass.

Carl Caskadon, U.S. Steel, New Jersey

Many of the State of Connecticut personnel listed
above participated in an informal project review session
held in October 1978 at the Coastal Area Management offices
in Hartford. The preliminary nature .of this planning effort
would not allow any official State agency positions on
containment facility planning and siting to be formed.
However, many needed analyses associated with containment in
LIS were brought out in discussion and these are reflected
in the recommendations for further study presented at the
end of this report.

As the formulation and evaluation of containment
alternatives for LIS proceeds during Stage 2 planning, an
extensive public involvement program is envisioned. 1In
addition to public hearings to consider alternative plans, a
series of workshops to obtain local input during plan
formulation are to be organized. These workshops will
enable local governments and the public-at-large to work
closely with Corps planners and engineers in evaluating
containment as a disposal option.

1-12
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SECTION TWO: HISTORICAL AND
PROJECTED DREDGING ACTIVITY

The two major sources of dredged material in Connecticut
are: (1) channel maintenance and construction projects done
by the Corps of Engineers; and (2) various dredging/disposal
projects done by other governmental agencies and the general
public under Federal permits issued by the Corps. Historical
data on Corps and non-Corps permitted dredging and disposal
compiled from New England Division files is summarized
below. This historical perspective is then used, along with
tentative Corps construction and maintenance plans, to
estimate future dredged material volumes.

Federal Projects

At present there are 27 Federal harbor projects author-
ized in Connecticut. These projects are identified in
Table 2-1 and their locations are shown in Figure 2-1. A
complete inventory of Corps of Engineers improvement and
maintenance dredging in Connecticut from 1947 through 1977
is provided in Table A-1 of Appendix A.

Improvement Dredging

Improvement (new work) dredging in Connecticut harbors
has been extremely rare in the past 15 years, consisting
only cf a 76,000 cubic yard (CY) project in Stony Creek

2-1
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TABLE 2-1
FEDERAL PROJECTS IN CONNECTICUT

Western Coastal Area

[
.

Greenwich Harbor
Mianus River

Stamford Harbor
Westcott Cove
Fivemile River Harbor
Wilson Point Harbor
Norwalk Harbor
Wesport Harbor and Saugatuck River
Southport Harbor
Bridgeport Harbor

11. Housatonic River

W oo JOoO UV & Wi
L]

—
o
*

Central Coastal Area

12. Milford Harbor

13. Breakwaters at New Haven

14, New Haven Harbor

15. Branford Harbor

16. Stony Creek

17. Guilford Harbor

18. Clinton Harbor

19. Duck Island Harbor

20, Patchogue River

21, Connecticut River below Hartford

Eastern Coastal Area

22, Niantic Bay and Harbor
23. New London Harbor

24, ‘Thames River

25, Mystic River

26. Stonington Harbor

27. Pawcatuck River
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in 1969 and a 31,000 CY job in Niantic Bay and Harbor during
1970. By comparison, the U.S. Navy in New London received

a 1974 Federal permit for a deepening project involving

2.8 million cubic yards (MCY) of material. The New England
Division has several improvement projects on the drawing
board and these are listed in Table 2-2. For the purpose of
projecting dredged material volumes for the 50-year period
from 1985 to 2035, the average annual maintenance volumes
associated with the planned improvements have also been
estimated and included in Table 2-2.

Maintenance Dredging

The Corps of Engineers maintenance dredging program in
Connecticut has been much more active than the improvement
program, especially in the central coastal area. For the
10-~year period from 1968 to 1977, Corps total maintenance
dredging has been distributed as follows: western coastal
area -- 391,600 CY; central area -- 2.51 MCY; eastern area --
12,810 CY. In contrast, according to tentative plans for
maintenance during the next 10 years from 1978 to 1987, the
total maintenance volume distribution will become: western
area -- 1.2 MCY; central area -- 1.6 MCY; and eastern area --
340,000 CY. The data on historical and planned maintenance
activity for each Federal project in Connecticut, along with
long-term projections, are provided in Table 2-3. To make
the projections for the period 1985 to 2035, estimates of
the number of maintenance projects to be undertaken in each
Federal navigation project and the average volume dredged

per maintenance project were made as indicated in Table 2-3.
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Summary: Projected Federal Dredging

The Federal portion of the dredged material expected to
be generated in Connecticut during the 50-year period from
1985 to 2035 is estimated to be about 39 MCY. Over 70 per-
cent of this volume will be due to maintenance projects
and 64 percent will originate in the central coastal area.

A complete breakdown of the projected Federal dredging is

given in Table 2-4,

TABLE 2-4
PROJECTED FEDERAL DREDGING, 1985 TO 2035

COASTAL

AREA IMPROVEMENT MAINTENANCE TOTALS PERCENT
Western 2,650,000 5,740,000 8,390,000 22
Central 7,200,000 17,595,000 24,795,000 64
Eastern 1,600,000 4,030,000 5,630,000 14

Totals 11,450,000 27,365,000 38,815,000 100

Federal Disposal

Analysis of the disposal methods data in Table A-1l,
' Appendix A reveals that open water disposal has been pre-
i ferred in most Federal projects since 1948. Except for the

Connecticut River below Hartford project, land disposal has
been used only on an infrequent basis. In the l0-year
period from 1968 to 1977, however, nearly 40 percent of the
material dredged from Federal projects was disposed on land.
This recent trend, shown in Table 2-5, is somewhat misleading

2-9
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TABLE 2-5

DISPOSAL METHODS FOR CORPS OF ENGINEERS
DREDGING IN CONNECTICUT (1968-1977)

CONNEC- TOTAL DISPOSAL METHOD AND PERCENT OF TOTAL
TICUT VOLUME
COASTAL 1968~ OPEN SIDE~
AREA 19774 LAND $ WATER $ CAST $
Western 391.6 215.0 5% 176.6 45 0 0
Central 2,588.2 956.0 37 1,613.1 62 19.1 <1
Eastern 43.8 0 4] 31.0 71 12.8 29
Totalsb 3,023.6 1,171.0 39 1,820.7 60 31.9 <1

aVolumes are in thousand cubic yards.
bTotals have been rounded off.

because (1) the western area data are dominated by land
disposal of 215,000 CY of material from a 1976 maintenance
job in the Housatonic River, and (2) the central area data
are dominated by the Connecticut River below Hartford project,
the most active project in the Division and the one in

which land disposal is most often used. About 73 percent

of the land disposal in the central area is attributable to
the Connecticut River project.

During the data collection phase of this study, an
effort was made to pinpoint the historical land disposal
sites for each project. Although hampered by incomplete
records, land disposal locations were noted for six projects
done since 1948, These land disposal sites can be seen in
Apendix B, which contains Corps of Engineer project maps on
which the site locations have been indicated.

2-10
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Federal Dredging/Disposal Costs

The costs of Federal improvement and maintenance

dredging projects, as indicated by contract
obtained from Corps files, have risen stead
This expectd trend is shown in Table 2-6 on
basis. The overall upward trend is evident
disposal method. It is true, however, that
sites used in Connecticut have not involved
containment structures and this is undoubte
the observed cost trends. Project-specific
included in Table A-1 of Appendix A.

TABLE 2-6
COSTS OF FEDERAL DREDGING IN CONNECTICU

or cost data

ily since 1948,
a per cubic yard
regardless of
land disposal
expensive

dly reflected in
cost data are

T (1947-1977)

IMPROVEMENT

MAINTENANCE

% OF COST PER Cy # OF
TIME PROJ- PROJ-
PERIOD ECTS AVERAGE RANGE ECTS

COST PER CY

AVERAGE RANGE

1948-59 18 $0.64 $0,22-1.33 21
1960-69 6 1.14 0.63-2.10 28

1970-77 1 2.88 NA 18

$1.22 $0.53-3.20
1.40 0.36-3.13
2.98 0.92-5.54

e
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Other Projects Under Federal Permit

Over the 10 years from 1968 to 1977, non-Corps dredging/
disposal activity in Connecticut generated more than twice
the material volume attributable to the Corps. Even when
the 2,88 MCY New London improvement project, started in 1974
by the U.S. Navy, is excluded, the non-Corps volume is
greater than the Corps volume. A summary of the permitted
dredging/disposal activity since 1968 is given in Table 2-7
and a complete inventory of projects is provided in
Appendix C.

As in the case of Federal projects, non-Corps dredging
activity is highest in the central coastal area, averaging
226,000 CY per year since 1968. For the entire coast, about
402,000 CY per year have been dredged on the average, again
excluding the large Navy project in New London. The annual
averages computed for each coastal area since 1968 have been
used to estimate the non-Corps dredging activity for the
50-year period from 1985 to 2035 at about 20 MCY, Over
56 percent of this volume will originate in the central
area, as indicated in Table 2-8.

Overall, the preferred disposal method for permitted
projects since 1968 has heen land disposal, although open
water disposal has been favored in the western and eastern
coastal areas. This is seen in Table 2-9., It is safe to
assume that land disposal method includes using the dredged
material for fill (e.g., behind a new bulkhead).

2-12
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TABLE 2-8
PROJECTED NON-CORPS DREDGING, 1985

TO 2035

COASTAL AREA TOTAL VOLUME PERCENT
Western 3,300,000 16
Central 11,300,000 56
Eastern 5,500,000 28
Totals 20,100,000 100

TABLE 2-9

DISPOSAL METHODS FOR DREDGING IN CONNECTICUT

COASTAL AREAS UNDER FEDERAL PERMIT

(1968-1977)

CONNEC- TOTAL DISPOSAL METHOD AND PERCENT OF TOTAL
TICUT VOLUME

COASTAL 1968- OPEN

AREA 19774 LAND $ WATER 3
Western 663.4 209.0 32 454.4 68
Central 2,258.1 1,630.6 72 627.5 28
EasternbP 1,096.5 419.5 38 677.0 62
TotalsC® 4,018.0 2,259.1 56 1,758.9 44

Avolumes are in thousand cubic yards.

bgxcluding 1974 New London improvement project by

U.S. Navy (2,880,000 CY).
CTotals have been rounded off.
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! SECTION THREE: PRELIMINARY
CONTAINMENT DESIGN AND COST ANALYSIS

Preliminary designs and costs have been developed for
two types of containment structures: (1) a simple rock
dike; and (2) a circular-cell, sheet pile cofferdam. The
following design cases are examined in this section:

1. A single facility to receive all dredged material
projected for Connecticut from 1985 to 2035,

2., One facility in each of the three coastal areas
of Connecticut to receive all dredged material
projected for each area from 1985 to 2035.

The facility designs are based on siting as shoreline
extensions, nearshore islands, and offshore islands.
Average water depths in each siting zone and final site
elevations based on structural design criteria are assumed
in sizing the facilities. A present worth comparison of
four options for providing the required 50-year disposal
capacity is also presented. Finally, the problem of building
on land created from fine-grained, organic material is
addressed.

Design Volume

In order to evaluate, even in a preliminary way,
potential containment facility designs, an assessment of the

t I s




volume actvally occupied by the material to be dredged and
disposed must first be made. Then, the required containment
volume and, given a fill depth, acreage can be computed. A
prediction of the degree of densification that the dredged
material will undergo after placement in the containment
area is needed. The empirical nature of existing sizing
methods and the complex geotechnical aspects--specific
gravity of solids, Atterberg liwits, grain size, water
content, void ratio, rate of sedimentation, etc.--of
channel sediment (before dredging) and dredged material
(after dredging) render reliable assessment of performance
of a containment area very difficult.3

The commonly used method of estimating the required
volume capacity is to multiply the in situ (before dredging)
sediment volume by a factor determined from experience with
different types of sediments in various locations. This
bulking factor is a ratio of the volume of the dredged
material after sedimentation in the containment area to the
volume of the in situ sediment. Bulking factors ranging
from 0.5 to 2.3 have been reported,4 depending on sediment
type, location, estimates of overdredging and sedimentation,
and in situ sediment density. A summary of the sizing
methods used by selected Corps of Engineers Offices is given
in Table 3-1.

In the dredging-~disposal operation, hydraulically
dredged material is initially in a slurry with about 85 per-
cent water by volume.?3 Bulking factors that take into
account only the swelling of bottom sediments during dredging
typically range from about 1.15 to 2.0. After disposal in a
containment area, the material consolidates under its own




TABLE 3-1
SUMMARY OF SIZING METHODS USED BY SELECTED :
CORPS OF ENGINEERS DISTRICT OFFICES® !
NP #
CONTAINMENT
SIZING
SOURCF. OF FACTOR MATERIAL SIZING
INFORMATION TO INCLUDED TYPE PACTORC COMMENTS
Buffalo 1, 5, 6, ? Sand 1.0 Uncertainty on volume dredged;
District Clay and silt 0.5-1.0 observed sizing factor in
Cleveland, Ohio, for organic
silts: 0,79
Norfolk 1, 2, 7 Sand 1.0 Factors generally overpredict
District Clay angd silt 2.0 required containment size
Mohile 1, 2, 3 All types 1.2 Conservative method (long
Drstrict term}i; no losses during
removal and transport
assumed
Detroit 1, 5, 6 Sand and silt 0.6-1.0 Past volume predictions both
District over- and under-predicted
volume; 15 percent swell upon
bottom removal) 50 to
85 percent reduction in volume
New England 1 All types 1.25
Division
seattle 1, 7 Sand 1.1 Sizing factors based on field
District Silt 1.2 observations; use weighted
Clay 1.5 average sizing factor
pPhiladelphia 1, S, 6, 7 Sand 0.56 Factors without settlement
District Silt 0.73 allowances are 1.0, 1.3,

Clay 1.0-1.12 and 1,6-2.0 for sand, sflt,
clay; settlement estimates
based on fleld observations
and column sedimentation
tests

Galveston 1, 5, 7 Silt 1.35 1 year after disposal, consider

District Clay 1.65 that settlements have reduced
volume by approximately
50 percent; method does not
apply to sand

tacksonville 1, 7 Sand 1.2-1.3

NDistrict Clay 2.0

5§;é:-ﬂacasse, T.W. Lamﬁe;-and W.A. Marr, 'Siifng of Contafinment Areas for
“redqaed Material,” Technical Report D-77-21, U.S. Army Corps of Engineers, Waterways
‘xperiment Station, Vicksbura, Mississippi, October 1977,

bt = volume of in situ channel sediment; 2 = overdredaing; 3 = transport
afficioncy; 4 = cvontainment area losses; 5 = consolidation of dredged material in
containment area; 6 = containment area foundation settlement; 7 = description of
material.

CSizing factor = the ratlo of volume of dredged material in contatnment area to
volume of in gitu channel sediment.
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AN e,

weight, resulting in an increase in solids concentration and
more storage volume. Bulking factors that consider settle-
ment generally range from about 0.5 to 1.0. Sole
consideration of the swell of dredged material cannot
adequately estimate the volume in the containment area

except for volume immediately following the disposal phase.

The in situ sediment volumes projected for the Connec-
ticut coast from all dredging activities during the 1985 to

2035 period are summarized in Table 3-2. For preliminary

TABLE 3-2
TOTAL DREDGED MATERIAL PROJECTION, 1985 TO 20352

COASTAL FEDERAL NON-CORPS

AREA DREDGING DREDGING TGTALS PERCENT
Western 8.4 3.3 11.7 20
Central 24.8 11.3 36.1 61
Eastern 5.6 3.5 11.1 19
Totals 38.8 20,1 58.9 100

8rigures in MCY.

sizing of containment facilities, the study has assumed a
bulking factor of 1.0, and so a maximum design volume of

59 MCY has been used. A more precise determination of the
material bulking factor will be necessary during subsequent
Stage 2 design. It should be noted here, however, that in
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an impermeable containment facility in open water, the
fine-grained sediments characteristic of most Connecticut
harbors will be very slow to dewater and consolidate. To
assist dewatering,