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SUBJECT: Transmittal of Technical Report D-76-6

TO: All Report Recipients

1. The technical report transmitted herewith represents the results of
a study to determine the engineering feasibility of developing and re-
storing a marsh community at Dyke Marsh using dredged material from the
Potomac River estuary. This work unit (4Al17) was conducted as a part of
Task 4A (Marsh Development) of the Corps of Engineers' Dredged Material
Research Program (DMRP). Task 4A is a part of the Habitat Development
Project (HDP) of the DMRP and is concerned with the development, testing,
and evaluation of the environmental, economic, and engineering feasi-
bility of using dredged material as a substrate for marsh development.

2. Work Unit 4A17 and several other related work units deal with opera-
tional aspects of marsh development such as retaining and protective
structures and guidelines for material placement for marsh creation.
Other DMRP marsh-development field studies that involve the containment
of fine-textured material include sites at Windmill Point, Virginia;
Apalachicola Bay, Florida; and San Francisco, California.

3. Dyke Marsh, located along the Potomac River in Fairfax County,
Virginia, is a vestige of a formerly large wetland area. The site is
now a unit of the George Washington Memorial Parkway and is adminis-
tered by the National Capital Parks, National Parks Service, for the
preservation of wetland habitat. Approximately half of the original
marsh was destroyed by sand and gravel mining prior to Federal owner-
ship. The feasibility study, conducted by the DMRP with the support
and cooperation of the Baltimore District, Corps of Engineers, the
National Park Service, and the U. S. Fish and Wildlife Service, evalu-
ates the potential for the restoration of marshland on an ll-hectare
portion previously mined.
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4. The feasibility study identifies the economic and technical constraints
associated with dike construction and dredged material placement for marsh
restoration at Dyke Marsh. Site specificity, preliminary containment de-
sign, availability of construction materials, identification of construc-
tion alternatives, and procedures for dredged material placement are
evaluated. The Dyke Marsh study greatly contributes to the identification
of the engineering constraints associated with a major marsh development
site and provides basic design guidance that should be applicable to many
estuarine areas.
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WESYV 12 November 1976
SUBJECT: Transmittal of Technical Report D-76-6

5. The restoration of Dyke Marsh using dredged material appears tech-
nically feasible, and a detailed engineering design is currently under
preparation. Construction of the project will depend on economic con-
straints, the findings of the environmental assessment, and the public
acceptance of the design concept.

g}"“—‘cs;vvvv~—
JOHN L. CANNON

Colonel, Corps of Engineers
Commander and Director
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EXECUTIVE SUMMARY

The objective of this report is to present the results of an in-
vestigation conducted to determine the engineering feasibility of using
dredged material to expand a portion of Dyke Marsh. Dyke Marsh is a
freshwater intertidal marsh located about one mile south of Alexandria,
Virginia, along the west bank of the Potomac River. Beginning in the
1930's, sand and gravel have been mined from Dyke Marsh reducing its
productive marshland area from 650 acres to about 380 acres.

Dredged material for this project would be obtained from maintenance
dredging operations on the Potomac River just below the Woodrow Wilson
Memorial Bridge, south of Alexandria. Preliminary data indicate that
the sediment is suitable for use as marsh substrate and that site con-
ditions are adequate for construction of a containment facility.

Factors concerning engineering feasibility evaluated in this study
include site-specific feasibility of marsh expansion using the locally
available dredged material, sizing of the demonstration area to meet
water-quality and storage needs, location of the restoration project to
conform with the desired plan of marshland development at Dyke Marsh,
preliminary design of the containment facility, availability of construc-
tion materials, identification and investigation of possible construction
alternatives, procedures for placement of dredged material to produce the
desired marsh substrate elevations, and costs for different construction
alternatives.

Based on the preliminary engineering studies accomplished in this
investigation, extension of marshland at Dyke Marsh using dredged mate-
rial appears feasible. Containment facilities can be constructed at the
proposed restoration site to confine the marsh substrate, and dredged
material available from the Potomac River is a suitable substrate mate-
rial. A combination of hydraulic fill and dragline fill is recommended
for dike construction.

More detailed field and laboratory investigations of the sediment
material and foundation conditions at the proposed marsh expansion site
are needed for a detailed design of the project.




PREFACE

This report presenis the results of a study to determine the
feasibility of developing and expanding marshland using material
dredged from the Potomac River, near Alexandria, Virginia. The study
was conducted as Work Unit 4Al7 of the Dredged Material Research
Program (DMRP), for the Office, Chief of Engineers, at the U. S. Army
Engineer Waterways Experiment Station (WES), Vicksburg, Mississippi.
This work unit is a part of the Habitat Development Project (HDP),

Dr. Hanley K. Smith, Manager.

The study was conducted by the Environmental Engineering
Division (EED) of the Environmental Effects Laboratory (EEL) at the
WES, under the general supervision of Dr. John Harrison, Chief, EEL, and
Mr. A. J. Green, Chief, EED; and under the direct supervision of
Mr. R. L. Montgomery, Chief, Design and Concept Development Branch, EED.

This report was written by Mr. Michael R. Palermo, EED, and
Mr. Timothy W. Zeigler, Engineering Geology and Rock Mechanics Division,
Soils and Pavements Laboratory, WES. Invaluable assistance was provided
by Mr. Thomas R. Patin in developing the study and in coordinating study
activities with other agencies. Appreciation is also expressed to
Dr. Richard S. Hammerschlag, Ecological Services Laboratory, National
Park Service, and Mr. Ronald Silver, U. S, Army Engineer District,
Baltimore, for their assistance.

The Directors of WES during the study were COL G. H. Hilt, CE,
and COL J. L. Cannon, CE. Technical Director was Mr. F. R. Brown.
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CONVERSION FACTORS, U. S. CUSTOMARY TO METRIC (SI)
UNITS OF MEASUREMENT

U. S. customary units of measurement used in this report can be con-
verted to metric (SI) units as follows:

A S P P O e,

Multiply By To Obtain
inches 2.54 centimetres
& feet 0.3048 metres
% yards 0.9144 metres
% square inches 6.4516 square centimetres
é- square feet 0.09290304 square metres
%i square yards 0.8361274 square metres
gz acres 4046.856 square metres
§ cubic feet 0.02831685 cubic metres
%f cubic yards 0.07645549 cubic metres
%ﬂ pounds (mass) 0.4535924  kilograms
= pounds (force) per square inch 6.894757 kilopascals
f pounds (mass) per cubic foot 16.01846 kilograms per cubic
metre
; Fahrenheit degrees 5/9 Celsius degrees or
¥ Kelvins*

*# To obtain Celsius (C) temperature readings from Fahrenheit (F)
readings, vse the following formula: C = (5/9)(F - 32). To obtain
Kelvin (K) readings, use: K = (5/9)(F - 32) + 273.15.
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FEASIBILITY STUDY FOR DYKE MARSH DEMONSTRATION AREA,
POTOMAC RIVER, VIRGINIA

PART I: INTRODUCTION

Site History and Characteristics

1. The area known as Dyke Marsh is located approximately one mile
south of Alexandria, Virginia, along the west bank of the Potomac River
as shown in Figure 1. A heavy concentration of bedload carried by
Hunting Creek readily explains the existence of a marsh at this particu-
lar location. Hunting Creek enters the Potomac at this point; the ve-
locity of the sediment-carrying stream is checked as it enters a body of
comparatively quiet water and deposition occurs. This deposition creates
a local rise in the gradient of the Potomac River that effectively re-
duces current velocity, which causes the finer fraction of sediment load
to settle out over the subaqueous trap. The silts and clays provide
habitat for marsh vegetation.l

2. In the early 1800's attempts were made to reclaim Dyke Marsh
for agricultural use by construction of a dike. The area was later
abandoned, and over the years an intertidal marsh was reestablished
through naturally occurring proceasea.z

3. The marshland encompassed an area of approximately 650 acres in
the early 1930's. Later it became economically feasible to mine sand
and gravel from the area by commercial dredging. The mining operation
was active from the middle 1930's through 1970 and involved destruction
of approximately 270 acres of marshland. In recent years, the Dyke
Marsh area has served as a disposal ground for building rubble and con-
struction debris from the Washington metropolitan area. This activity
led to construction of an access road and creation of an elevated area
consisting of debris fill on the eastern edge of the marsh.

4. The remaining portion of Dyke Marsh is still a very productive
wildlife area and is the only sizeable tidal marshland in the Washington
metropolitan area. Over 300 species of birds have been identified at

A N ey S R I
& i




g
¥

e R PP R A Y
S A SR AR R

< 3
» ARLINGTON /
\ //
VIRGINIA >\ r_,. /
5 ALEXANDRIA (495
HUNTING CREEK
WOODROW WILSON
MEMORIAL BRIDGE
J' DYKE MARSH
GEORGE WASHINGTON
MEMORIAL PARKWAY
scaLe
0 1 2 3 4MI

MARYLAND

WASHINGTON D.C. \ m

Figure 1. Location map of Dyke Marsh




Dyke Marsh by representatives of the Audubon Naturalist Society. The
area is quite popular among local birdwatchers and other outdoor en-
thusiasts.3

5. The present extent of the marsh encompasses an area of approxi-
mately 240 acres as shown in Figure 2. Mean tidal fluctuatiom at Dyke
Marsh is approximately 3.0 ft.

Authorization

6. Specific Congressional authorization was given for development

of marshland in the Dyke Marsh area by Public Law 93-251, Section 86:

Dyke Marsh Potomac River Restoration

(a) The Secretary of the Army, acting through

the Chief of Engineers, is authorized to assist

the National Park Service in the National Park

Service's program to plan for, design, and

implement restoration of the historical and

ecological values of Dyke Marsh on the Potomac

River. Such assistance may include, but need

not be limited to, furnishing suitable fill

material obtained from the Potomac River or its

tributaries, its placement, upon request, and

engineering and technical services.
The referenced assistance by the Secretary of the Army in the form of
engineering and technical services is being provided to the National
Park Service (NPS) by the U. S. Army Engineer District, Baltimore (BD),

and the U. S. Army Engineer Waterways Experiment Station (WES).

Proposed Plan of Expansion

7. The feasibility of extending marshland area at Dyke Marsh using
dredged material will be examined by placement of an initial demonstra-
tion area located as shown in Figure 3. The demonstration area encom-
passes approximately 28 acres. The determination of its location was
based on disposal area requirements of BD for maintenance dredging and
NPS requirements for extension of the marsh. If technical, economic,
and environmental feasibility of the expansion is shown through this

10




Aerial photo of Dyke Marsh

Figure 2.

11




BELLE MAVEN
MARINA —— 2=

N
DEMONSTRATION AREANEZSS> ~ WOO0€D Istano

POT oM RIVER

1 i g 190077

Figure 3. Location of demonstration area

12




R e

ot

YRR S oSS S M o T e Dt R

initial study, design and construction of the demonstration area will
proceed.

8. The general scheme for marsh expansion is shown by the con-
ceptual views in Figure 4. A wooded island on the north limit, shallows
on the south limit, and existing marsh provide a logical natural setting
for additional marshland development as shown in Figure 4a. Construc-
tion of a retaining dike and outlet weirs as shown in Figure 4b will al-
low placement of dredged material in the demonstration area location.
Ample protection of existing marshland will be provided by a temporary
back dike. Dredged material will then be placed within the containment
as shown in Figure 4c to elevations desirable for marsh substrate. Once
material is in place, the retaining and back dikes will be lowered to
elevations that will allow tidal ebb and flow and permit natural es-
tablishment of vegetation as shown in Figure 4d.

Participation and Interests of Involved Agencies

9. The NPS requested assistance from the Corps of Engineers in
accordance with Congressional legislation to restore Dyke Marsh and the
authorization for assistance by the Secretary of the Army. Subsequent
coordination and mutual interests resulted in a cooperative effort among
the NPS, BD, and WES. Retention of Dyke Marsh as a productive wildlife
habitat is of primary interest to the NPS. Tﬁe current expansion effort
will conform to this overall concept. The NPS is coordinating the
proposed project with environmental awareness groups and is the lead
agency for preparation of required environmental assessment.

10. The planned expansion of marshland at Dyke Marsh provides the
BD with a viable alternative for current and future dredged material
disposal needs. Creation of marshland will provide a productive use of
dredged material and will promote public aéceptance of dredged material
as a valuable resource. This project will also provide technical and
economic data for evaluation of marsh development as an alternative use
of dredged material from other dredging projects within the District.
The BD has determined constraints associated with the dredging operation

13
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and has provided necessary support, such as surveys and field inspectors,
for accomplishment of this feasibility study. Input for determination
of cost estimates for the various alternative construction methods was
also prepared by the BD.

11. The Dyke Marsh project will provide a field demonstration site
for evaluating various marsh development techniques from previous WES
research under the Dredged Material Research Program (DMRP). Addition-
ally, the project will provide input into other research efforts and
more data for evaluation of marsh development as a dredged material
disposal alternative.

12. The WES conducted this feasibility study and was responsible
for both the field investigation and laboratory testing work. Due to
the varied mutual interests and responsibilities previously mentioned,

a high degree of coordination between NPS, BD, and WES was essential

for successful completion of the study.

Purpose and Scope

13. The purpose of this study was to determine the technical and
economic feasibility of developing and expanding marshland at Dyke Marsh
using material dredged from the Potomac River navigation channel. If
the project is deemed feasible, the results of this study will be used
as a basis for formulation of a detailed design for the marsh expansion
project.

14. The scope of this report is restricted to assessing the engi-
neering and economic feasibility of using dredged material for marsh-
land expansion at Dyke Marsh. Factors concerning adaptability of the
area for plant and animal habitat have been established by behavior of
existing marshland adjacent to the project area and other research.
Specifics concerning the environmental effects of this project are ad-
dressed in a separate enviromnmental lsncou-ant.“

15. This feasibility study was based on data gathered in an
initial survey and, therefore, discussions are presented in a general
nature. Aspects of the study were carried only to the degree necessary

15
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to determine feasibility and to provide a basis for later more detailed
studies if feasibility was demonstrated.

16. Factors concerning engineering feasibility covered by this
report include the site-specific feasibility of marsh creation and ex-
pansion using dredged material, determination of the size of the con-
tainment required to meet water-quality and storage needs, preliminary
design of the retaining dikes, availability of construction materials,
construction alternatives, and procedures for placement of dredged mate-
rial to ensure desired final elevations for marsh substrate and costs
for different construction alternatives. Economic constraints associated
with the required construction and placement of dredged material are also
identified.

16




PART II: CONTAINMENT AREA SIZING

Dredging Requirements

17. The Potomac River navigation project provides for a channel
24-ft deep and 200-ft wide from the mouth of the river to Giesboro Point
at Washington. One area of shoaling lies immediately below the Woodrow
Wilson Memorial Bridge, south of Alexandria (Figure 5). This shoal was
selected for use in the Dyke Marsh expansion project because of the con-
venient location and desirable properties of the material. Surveys made
during 1972 indicated that significant shoaling had occurred. The re-
sults of the survey are presented in Figure 6. The BD determined from
the available survey information and estimated shoaling rates that
present dredging requirements in the area would be 250,000 to
300,000 cu yd.

Sediment Characteristics

Sediment sampling
18. Fourteen sediment grab samples were taken during December 1975

in the shoal area to determine the general physical and chemical prop-
erties of the sediment to be dredged. The samples were taken in 19 to
28 ft of water using an Ekman dredge. Sample locations are shown in
Figure 5. Separate samples were used for physicel and chemical testing.
Samples for chemical analysis were refrigerated to minimize chemical
changes prior to g;sting.

Sediment testing -

19. Testing for physical and engineering properties was conducted
by the WES Soils and Pavements Laboratory. The tests consisted of labo-
ratory classifications under the Unified Soil Classification
System (USCS).s grain-size analysis, and Atterberg limit determinations.
A summary of the test results is shown in Table 1. Results of individu-
al tests are presented in Appendix A. Test results from chemical testing
are presented in the separate environmental aooocc-n:.‘

17

e A TR,

Ok SRR Bt




RER——————

ALEXANDRIA

7

N
‘,Q

)
£%

@ ML
JONES |
POINT '@ *CL
MH
| o5F
ac @ @ cw
g‘PO \
s"'. *MH
sn\. .“

VIRGIN|a

DYKE MARSH vﬂ‘

SAMPLE NUMBERS

m.‘ls

LA ICATION
o !

GC - CLAYEY GRAVEL
SP _ SAND 00 ®2
SM - SILTY SAND
ML - SILT @ '4
CL - LEAN CLAY
MH - CLAYEY SILT 130 @°
CH - FAT CLAY P
e@® ©'°
1
SCALE v
1 W 15® @17

Figure 5. Sediment sampling plan in shoal location
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Sediment properties

20. The classifications shown in Table 1 indicate that approxi-
mately half of the sediment material, as reflected by the surface sam-
ples, is fine grained. This makes prediction of final substrate eleva-
tions for the marsh difficult and accurate measurement of sediment
properties necessary for containment area sizing. In general the fine-
grained sediments are located in the north portion of the shoal area ad-
jacent to the Wilson Memorial Bridge. They consist of silts (ML and MH)
and clays (CL and CH) with average values of liquid limit and plasticity
index being 70 and 37, respectively. The clay material will be highly
compressible in slurry form and difficult to dewater when placed in the
containment facility.

21. Coarser grained material, generally found in the southern
portion of the shoal, consists predominantly of silty sand (SM) although
one sample classified as a clayey gravel (GC). These materials should
stabilize quickly when placed in a containment area and should present

no significant settlement or dewatering problems.

Containment Area Sizing

22. Containment areas are sized to provide adequate detention
time for particle settling so that water-quality standards for suspended
solids are met and to provide adequate storage capacity for the volume
of material tu be dredged. Selection of the containment site for the
marsh demonstration area was based on the volume of storage capacity
needed for maintenance dredging.

23. The demonstration area boundary shown in Figure 3 encompasses
a total of 28 acres. Based upon pumping distance and the existing depths
adjacent to Dyke Marsh, a 12-in. hydraulic pipeline dredge will be used
for this project.* Therefore, the overflow rate of the effluent would
be about 6 gpd/ftz

reliable performance-loading relationships and design procedures for

of containment surface area. In the absence of

* Written communication, Baltimore District, February 1976.
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designing dredged material containment areas for settling efficiencies,
this loading rate was compared to those used in wastewater treatment
practices. Loading rates of several hundred gpd/ftz are used in settling
basins for wastewater treatment while maintaining an effluent with ac-
ceptable levels of suspended solids. On this basis, it appears that the
loaping rate for the Dyke Marsh containment facility is well below the
prd%able maximum loading rate allowable for this size facility and the
suspended solids in the effluent should be within acceptable limits. If
the containment facility is operated properly to avoid short-circuiting
and minimize turbulent flow, no problem is anticipated concerning un-
acceptable levels of solids in the effluent.

24. The potential consolidation and displacement of material were
also considered in sizing the containment area. The dredged material to
be placed in the containment will consist predominantly of silty sand
and silts with some clays. Based on completed research concerning con-
solidation characteristics of dredged material, the Dyke Marsh material
should stabilize within 3 to 6 months after placement in the containment
area.6 The containment area foundation consists of soft silty material
that should undergo some displacement and immediate settlement after
placement of dredged material. However, long-term consolidation effects
in the foundation should be negligible.

25. Accounting for site topography, a final average marsh substrate
elevation at mid-tidal elevation of +1.5 ft mean low water (MLW), dis-
placement of foundation, dredged material consolidation, and surface
mounding, the containment area will accommodate approximately
415,000 cu yd of placed dredged material. Shoal characteristics as in-
dicated by grab sampling reflect the presence of some fine-grained sedi-
ments; therefore, a bulking factor of 1.50 was used in containment
sizing. Therefore an estimated quantity of 275,000 cu yd of in situ
material is to be dredged, commensurate with the dredging requirements
cited in paragraph 17.

26. A methodology for more precise correlation between in situ
volumes and containment volumes has been proposed in Reference 7, which
is the report of a DMRP work unit. In the detailed design phase, the

22
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necessary data for containment sizing using this procedure will be
collected and analyses will be made to correlate the in situ and con-

tainment volumes more accurately and to verify the accuracy of the
b proposed methodology.
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PART III: CONTAINMENT AREA CONSTRUCTION

Requirements for Containment

27. Grain-size analyses of sediments sampled from the shoal area
(Appendix A) indicated the presence of significant quantities of fine-
grained material. Consequently, a containment facility will be required
to protect the existing marsh from excessive siltation during the
dredging operation. The containment facility will also serve to minimize
erosion of the deposits during a period of consolidation and marsh es-
tablishment.

28. The NPS recommended retaining dikes as the most desirable
means for dredged material containment at Dyke Marsh. Additionally, the
Environmental Protection Agency has indicated that approval of the marsh
expansion would be contingent upon the use of containment dikes.

Dike alignment and elevation
29. The 28-acre demonstration area shown in Figure 3 will require

construction of a retaining dike along approximately 65 percent of its
perimeter. The proposed dike center line, shown in Figure 7, extends
over a distance of approximately 3,400 ft. As shown in Figure 7, the
dike is discontinued adjacent to the construction debris fill area and
the wooded island. These two areas are elevated and presently do not
support significant amounts of marsh. It is planned to allow dredged
material to encroach upon the debris fill and wooded island to promote
marsh development. Only minor diking will be required in these elevated
areas.

30. The retaining dike will be comstructed to el + 6.0 MLW along
its entire length. This elevation will provide an average exterior
freehoard of 3 ft at mean high water (MHW). The dike will not be de-
signed to prevent overtopping during severe storms. The proposed free-
board will prevent excessive erosion and overtopping during periods of
1.5- to 2~ft-high waves or high tides of 5 ft. Examination of wind and
tide data indicated that these conditions would occur during brief
periods each year. Freeboard requirements will be reexamined in more
detail in the detailed design phase.

24
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Drainage requirements

31. Prior to dike comstruction, certain provisions may be needed
to maintain as nearly as possible the present drainage conditions within
the marsh. Exact drainage requirements as related to marsh productivity
will be discussed in the environmental assessment. Presently, it ap-
pears that the blockage of an inlet located just south of the haul road
(inlet 1, Figure 7) will be of primary concern. This inlet allows
natural water flow between the Potomac estuary and portions of the marsh.
Since the proposed dike alignment will block inlet 1, it may be neces-
sary to construct a buried culvert or an open channel connecting inlet 1
and inlet 2 as shown in Figure 7.

32. Drainage provisions will also be required for effluent control
during dredging and later marsh establishment. These features are dis-
cussed in following sections.

Dike Construction Methods and Materials

33. The following construction techniques were investigated:
Hydraulically placed fill.

End-dumped fill.

Dragline-placed fill.

Hand-placed sandbags.

34. These comstruction methods, combinations of the methods, and
likely sources of material were considered in formulating alternatives
for the retaining dike construction.

Hydraulically placed fill

35. Coarse-grained fill placed by hydraulic pipeline was considered
as a possible means of dike construction. A large volume of material
is usually required to construct an embankment using the hydraulic-fill
method since materials are discharged with a large quantity of water.
On land the discharge flows freely resulting in slopes as flat as 1V
(vertical) on 10H (horizontal) to 1V on 30ﬂ.8 However, when coarse-
grained materials are placed in water, much steeper slopes can be ob-
tained since the solids begin settling to the bottom immediately upon

I 1o 1o is
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entering the water. A coarse-grained material hydraulically placed in
water is likely to yield embankment slopes ranging from 1V on 4H to 1V
on 6H.

36. Hydraulic-fill placement is considered feasible for construc-
tion of dike reaches A-B, B-C, and D-E, shown in Figure 7. Hydraulic
construction along dike reach F-G would be undesirable because a massive
dike is not needed along the marsh border and control of material to
prevent spreading over the adjacent marsh would be difficult.

37. Dike cross sections expected from hydraulic construction along
dike reaches A-B, B-C, and D-E are shown in Figure 8. Above MLW embank-
ment slopes will average 1V on 10H and below MLW slopes will average 1V
on 5H. Riprap cover for slope erosion control will not be needed since
wave and current energy will be dissipated on the flat slopes (see dis-
cussion in PART IV). Construction of dike reaches A-B, B-C, and D-E
would require approximately 80,500, 23,500, and 15,500 cu yd of com-
struction material, respectively. These volumes include an estimated
10 percent loss of fines during construction and assume use of relatively
clean sand.

38. 1If silty sands are used, up to 30 percent loss of fines may
occur and generation of turbidity may be expected. For this reason, use
of silty sands for hydraulic construction should be kept to a minimum.
Predictions of the possible magnitude of turbidity generation and its
effects are addressed in the separate environmental assess-ent.‘

39. A potential source of hydraulic construction material is the
shoal to be dredged. Although the shoal is likely to contain large
quantities of fine-grained material, grain-size analyses of river bottom
sediment samples indicate that suitable coarse-grained material may be
present in the central portion of the shoal (see gradation curves for
sediment samples 7, 13, and 14 in Appendix A). The volume of suitable
fi1l material located in the central portion of the shoal was estimated
to be approximately 60,000 cu yd. Additional coarse-grained material
could be obtained by dredging deeper than the required navigation depths.
Large volumes of silty sand are also available in the shoal and could be
used if required. Exploratory borings within the shoal will be necessary

27
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to make a more reliable estimate of available volumes of coarse-grained
material.

40. Other shoals within 1 or 2 miles from the site but outside of
the area to be dredged should also be considered as potential sources
of f£111 for hydraulic construction and will be investigated in the
detailed design phase. However, this option would reduce the poten-
tial containment area capacity for material from the shoal requiring
dredging.

41. Sediments within the containment area are also potential
sources of hydraulic construction material. Unfortunately, logs of
borings along the dike alignment indicate that no near surface sand
deposits are present (see Figure 9). Apparently, the past commercial
sand and gravel dredging operation removed most of the coarse-grained
sediments. However, NPS personnel familiar with the area believe that
coarse-grained materials may be present along the border of the wooded
island.

42. Hydraulic construction of the retaining dike in reach A-B is
illustrated in Figure 10. Construction could be conveniently initiated
at a location near point A on the tip of the wooded island. The end of
the dredge pipe must be supported at an elevation near the final dike
grade (el + 6.0 MLW). Construction of the dike would progress from
point A to point B by adding a section of pipe and supporting it on the
dike crest each time the fill is brought to grade. A wye-connection and/
or spreaders should be used at the pipe outlet to discharge material
simultaneously on both sides of the dike center line. Spreading the
fill in this manner would prevent large foundation stress concentra-
tions and displacements during construction. Similar procedures would
be used in construction of dike reaches B~C and D-E.

43. Placement operations should allow the material to take the
flat 1V-on-10H slopes above MHW elevation. The flat slopes are es-
sential for dike stability against wave and current ercsion. During
construction dike dimensions should be checked periodically and if
necessary material added to maintain 1V-on-10H exterior slopes. This :
criterion can be relaxed on the interior slopes since filling the i
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containment area is expected to begin shortly after dike construction.
End-dumped fill

44. Retaining dikes can be constructed in water by end-dumping
9,10 This procedure requires that embank-
ment construction begin adjacent to land and progress outward as a haul
road is established. Material dumped from trucks is pushed into the
water and shaped by bulldozer. This technique has been used success-

material from hauling trucks.

fully to construct retaining dikes in water at depths of approximately
10 ft and has also been used to construct retaining dikes in marsh areas
by displacing soft organic foundation naterials.lo

45. Dumped fill construction is considered feasible for all reaches
of the proposed dike. Comstruction would begin just south of the ex-
isting haul road at point G and move along the dike alignment toward
point A (see Figure 7). Dike reach D-E could be constructed simultane-
ously with construction progressing from point G. Typical dike cross
sections with 1V-on-3H side slopes are shown in Figure 11. Although
not shown in Figure 11, slope protection is required for the steeper
slopes attained by end-dumped construction (see discussion in PART 1IV).
A minimum 15-ft crest width is required to handle truck traffic.
Available foundation information indicates that large foundation dis-
placements would not occur during constructiom.

46. There are two potential sources of fill for construction by
end~dumping. Required material can be provided by local commercial sand
and gravel companies. In dike construction, the sand and gravel would
be loaded at the quarry, hauled to the site, and placed along the dike
alignment. :

47. The other potential source of material is the debris fill area
shown in Figure 7. Borings shown in Figure 12 indicate that the debris
fill consists of clayey and silty sands (approximately 55 percent sand)
mixed with construction rubble composed of bricks, wood, and concrete
plncoa.ll More detailed information concerning the characteristics of
the construction debris material will be required during the detailed
design phase. For dike construction this material would he excavated,
loaded on trucks, and then placed along the dike alignment. Use of the




ELEVATION, FT, MLW

oM-1
DATE 1-9-7
L PLD,GORW
Bse 9
GREY CLAYEY SILT (MH)
By N
2% o
WU %
GREY SANDY CLAYEY SILT (MH)
89 4 1]
55
5B
] LIGHT-BROWN SILTY SANDY (SW-SM)
0.160
0.0032 |11} BROWN SANDY SILT (ML)
RI¢]] BROWN SILTY SAND (SM)
43 18 0.001 [PEH LIGHT-BROWN AND GREY CLAYEY SAND
B3 (SC)
838 W (I TIGHT-GREY SANDY CLAYEY SILT (MH)
6 2 ?’7“: S8 CIGHT GREY FIRM CLAYEY SAND (SC)
8 00035 :

e i e . A

i
IR0 GREY AND BROWN SILTY SANU (SW-SM)

T e e VIR SR R N S W

STANDARD PENETRATION VALUE

20

BLOWS/FT

L) 60

Figure 9.

I S v,

DM -2

DATE 1-15-76

LL PL D;5 ORW

83 9

0.01

0.012
0.069
0.10
574 %
61 3 B
633

Foundation boring logs (see Figure 16 for

BROWNISH-GREY CLAYEY SILT (MH)

I”“ BROWNISH-GREY CLAYEY, SILT (ML)

BROWNISH-GREY SANDY CLAYEY SILT (MH)

4] BROWN FINE SILTY SAND (SM)

BROWN FIRM SANDY CLAYEY SILT (MH)

STANDARD

20

[;




TR S 3 S NG TR S AR RS R TR I BT

R P TR e RSN () | RN R Ay R T

L STANDARD PENETRATION VALUE STANDARD PENETRATION VALUE

BLOWS FT BLOWS/FT
0 o) 0 §0 oM -3 0 ﬁzroi 0 60
DATE 1-30-76 §
LL PL D), ORW
b — e r_ — il
8 40 85 DARK-GREY SANDY CLAYEY SILT (MH)
+GREY CLAYEY SILT (MH) 0y DARK-GREY SANDY CLAYEY SILT (MH)
60 3% 70
H-GREY CLAYEY, SILT (ML) e b p— ]
T na on
DARK-GREY CLAYEY SILT (MH)
+GREY SANDY CLAYEY SILT (MH)
N U 9
65 U 8
INE SILTY SAND (SM) H — 0¥ % ARK-GREY SANDY SILTY CLAY (CH) [~ e E
2% 8 e
GREY SILTY CLAY (CH)
mwu M
0.017 -
0.12
BROWN GRAVELLY SILTY SAND (SM)
ILTY GRAVELLY SAND (swsw) | oo [[f }_
o o s o
333] DARK-GREY SILTY SAND (SM) s |
0.27 g BROWN SAND (SP)
R |~
FIRM SANDY CLAYEY SILT (M) BROWN AND GREY FIRM SANDY CLAYEY
' 1 SILT ()
%0 7
% GREY IRM SANDY SILTY CLAY (CH)
7R
J 25 [IH|™ orev no crown ik sawoy cLAvEY
e e SILT (MN) - - -
el

g logs (see Figure 16 for locations of borings)




43

DGE PIPE EXTENDING
TO THE SHOAL AREA (PIPE 1
IS NOT TO SCALE)

\‘Z t:y>

SCALE IN FEET

W
did

£

NOTE: CONTOURS ARE IN FEET
BILOW MEAN LOW WATER.

Figure 10. Hydraulic construction of retaining dike
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debris fill would also aid in restoration of the marsh, since the volume
and area of construction debris removed would be later replaced by the
dredged material substrate.

48. An elaborate excavation scheme would be required to construct
the dike entirely of debris fill. For example, approximately
49,000 cu yd of fill would be required to construct the total dike
length. The debris fill covers an area of approximately 100,000 sq ft.
To obtain 49,000 cu yd of fill, the upper 14 ft of the entire area would
have to be excavated. In the actual excavation operation, localized
areas of deeper excavation would be required. Unsuitable materials
would be wasted inside the containment area or left in place and elevated
areas would remain to support draglines, bulldozers, and trucks. In
addition, it is essential that an elevated portion remain along the
debris fill area to retain the dredged material. This would also
provide access to the marsh for project personnel and visitors.

49. Future plans to use a large volume of the debris fill will
depend on results of additional borings and sampling required to ensure
that a sufficient volume of suitable materials are economically obtain-
able by dragline and bulldozer excavation.

Dragline placed fill

50. Fill placement with draglines is a common method of construc-

ting containment area retaining dikes.8’9’1°

Materials placed by drag-
line are usually borrowed from areas adjacent to the dike alignment.
The material is dropped in place from the dragline bucket and normally
left uncompacted. Barge-mounted draglines can be used for constructing
dikes in water, Construction on soft marsh deposits is often accom-
plished by supporting the dragline on timber mats. Floatable pontoon-
mounted draglines (often termed marsh cranes) are particularly advan-
tageous in marsh or shallow inundated areas. Marsh cranes are capable
of operating on very soft deposits with a great degree of efficiency,
even though buckets generally have a capacity of 1/2 cu yd, limiting
the f1ll placement rate.

51. Dragline fill placement appears feasible for comstruction only
along dike reach r;c where a large dike cross section will not be required.
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This reach of the dike is likely to be intentionally breached within

3 to 6 months after the dredging operations are completed. The breaching
will allow tidal waters to penetrate the containment area for marsh
establishment. Materials from within the containment area adjacent to
the dike alignment would likely be satisfactory for construction of a
short-term retaining dike. Also, this reach of dike will not be sub-
jected to significant wave action. One or two shallow exploratory
borings will be required to determine soil types and foundation shear
strengths along dike reach F-G. Presently, it is anticipated that a
dike with the dimensions show<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>