ATLANTIC INTRACOASTAL
WATERWAY

MAINTENANCE DREDGING
NASSAU COUNTY REACH I, FLORIDA

APPENDIX H
Dredged Material Management Area As-Built
Surveys
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Engineering Narrative

Crane Island Disposal Area

This narrative is a summary of t@g documents which comprise
the permit application package submitted to obtain a loag-term
dredge/fill permit for the development of the Crane Island dredged
material disposal area as a permanent facility to service the
maintenance requirements of the Atlantic Intracoastal Waterway
(AIWW) £from Fermandina Harbor to Nassau Sound. The submission of
this® application paékage represents an intermediate step towards
the cbmgletion of the second phase of a two phase project
sponsoréed by the Fibrida Inland Navigation District. Phase I of
the project, which is documented in a report included as
Attachment 6 to thig permit application, developed basic plan
concepts for the continuing management of maintenance material
dredged from the Intracoastal Waterway 4imn Nassau and Duval
Counties, defined short and long term program needs based on a
comprehensive examination of historical dredging records for the
project area, and identified suitable centralized sites which
satisfy these needs based on preliminary environmental,
engineering and operational criteria. Phase TI of the project
consists of the gathering of detailed, site-specific information
regquired for the preparation and submission of permit applications
for the eight disposal sites identified in Phase I. In addition,
Phase II also addresses the design of the site disposal
facilities; the acquisition of these sites, through negotiation or
condemnation, by the Florida Inland Navigation District; and the
constru@tion and continuing operation and mainﬁenance of these

sites as permanent dredged material management facilities.

No attempt is made in this narrative to recount, in detail,
the information contained in the documents which accompany the
permit application. Rather, this narrative is designed to assist

the reviewer in organizing this information, while emphasizing the

engineering considerations and design specifications presented in

the attached permit drawings. In additien to the permit drawings
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and the Phase T report already mentioned, the documents which
comprise the permit application package for the Crane Island
Disposal Area include: (1) the boundary survey, providing
completeness, as well as the legal desgription necessary for site
acquisition; (2) the topographic éurvey, documenting pre-
construction topography and drainage patterns, and providing
information necessary for site design, volumetric calculations,
and grade analysis; (3) the sub-surface and soils report,
identifying site foundation conditions and in-situ construction
material suitability, as well as locating the water-table on-site;
(4) the environmental report, documenting existing environmental
conditiens, including vegetation communities and wildlife
habitats, and serving to guide the configuration of the
containment area within the site so as to aveid, to the greatest
extent possible, the most sensitive environmental areas; and (5) a
site—sﬁecific management plan, insuring that the disposal area
will continue to be operated in an efficient manner without undue
conflicts with adjacent off-site land use, and allowing the site
to be maintained as a permanent facility. It is hoped that the
informatien contained in this permit application package will
provide for the granting of a long-term permit in keeping with the

long-range goals of the project,.

Reference to the Phase I report, which reveals that the Crane
Island site was originally identified as a secoandary alternative,
reinforces the necessity and timeliness of the present effort.
S8ince completion of Phase I, rapid residential development on the
primary, or first choice, site required that the Crane Island

disposal area be elevated to primary status.

Crane Island is a natural maritime hammock island located
east of the AIWW and west of the Fernandina Beach Airport on
Amelia Island (permit application drawing, Sheet 1 of 7). In the
past, the upland z2rea of the island was augmented by the

unconfined hydraulic placement of dredged material beétween Crane
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Island and Amelia Island in a series of lobes connecting with the
'original' portion of Crane Island. The enviromnmental,
engineering, and operational comsideratiens for confining the
disposal area to the northern 20% of the main island and
northernmost disposal lobe are discussed in the Phase I report.
The relatively small required disposal plan area of 24.6+ ac
allows the avoidance of much of the island's most envirommentally
sensitive areas, specifically the mature maritime hammock to the
south, The original plan concept called for the inclusion of a
300 ft buffer of natural undisturbed vegetation to the south of
the actual disposal area, fesulting in a total site area of
approximately 35.5 acres, However, reorientation of the southern
site boilindary to cross a wider portion of the island (Boundary
Survey, Attachment 1) required a reduction of the buffer width to
100 ft. The total buffer area remains unchanged from the original

site concept,

Detailed environmental information for the Crane Island site
is provided in the attached environmental report (Attachment 4).
Salient on-site features include the freshwater slough between the
main island and major disposal lobes, and the tongue of saltmarsh
extending westward between the two major lobes. The total area of
probable DER wetland jurisdiction on-site is 1.31 acres, with the
total area impacted by construction of the disposal area being
0.8l acres. The major portion of the tongue of saltmarsh is
preserved within the buffer area (permit application drawings,

Sheets 2 and 6 of 7).

The remaining 96.3% of the site may be characterized as
uplands of low relief, with elevations ranging from approximate
mean high water (+4.0 ft NGVD+) to +5.2 ft above MHW (+9.2 ft
NGVD). It should be noted that a formal determination of MHW was
not done, but rather a reasonable estimate of its position was
made by a Registered Land Surveyor familiar with the requirements

of such determimations, using accepted survey practice. The

3



N

containment area was configured to lie upland of this estimate of
MEW as well as the surveyed treeline, with additional allowance
for the inlet pipeline to be positioned abové MHW on-site.
Calculations based on the results of a topogrdphic survey have

determined the mean site elevation to be +6.51 ft NGVD.

The disposal area is defined by earthen dikes to be
counstructed of material excavated from the site interior.
Specific so0il and foundation information {(socils/sub-surface
report, Attachment 3) confirmed the utility of the preliminary
conservative design originally adopted as being well within the
range of standard U.S. Army Corps of Engineers (COQOE) practice for
similar sites and materials (permit applicatien drawing Sheet 3 of
7). Design dike specifications include a dike crest height of
+15.0 ft abgve grade (+21.5 ft NGVD)., a side slope of 1V : 3H, and
a crest width of 12.0 ft, yielding a dike width at grade of 102.0
fr. As indicated on the site plam (permit applicatien drawing,
Sheet 2 of 7) the total plan area within the outside toe of the
dike is 24.89 acres, leaving approximately 10.61 acres of the
total site area essentially undisturbed. As measured at the crest
centerline, the dike perimeter is 3930 ft, requiring 124,450 c.y.

of material to construct.

An additional feature of the containment structure is a ramp
to allow ingress and egress of heavy equipment to and from the
interior o©f the containment area. Ramp details are shown in
permit application drawings, Sheets 2 and 4 of 7. The outside
slope of the ramp and the élope of the supporting tee maintain the
same 1V : 3H slope as the main dike. The ascending/descending
grade is 4%, These ramps, which allow removal of the dewatered
dredged material, reinforce an important program concept, as
detailed in the Phase I report. That is, although the containment
area is designed to provide capacity adequate to serve the
projected 50-year reéquirement of a designated reach of the

waterway, it 1is also designed to be 2 permanent operating

&



facility. Prior to reaching design capacity, the ramps, in
association with operational procedures detailed in the site-
specific management plan (Attachment 5), will provide for the
efficient removal of material forﬁother uses dictated by

prevailing restrictions and market conditions.

The total volume of material required for ramp construction
is 12,824 c.y., which when added to the dike regqiirement of
124,450 c.y. yields a total construction material requirement of
137,274 c.y. This is to be provided by uniform excavation of the
interior containmeént area to a depth of +0.8 ft NGVD, while
maintaining the above grade dnterior dike side slope {(permit
application drawing, Sheet 3 of 7). Allowing for 2.0 ft of
freeboard and an additional 2.0 ft of ponding depth at the
completion of final disposal operations (i.e, f£illing the
containment area to 4.0 ft below the dike crest, or +11.0 above
grade) yields a total site disposal capacity of 434,293 c.y. This
is adequate for the projected 50-year disposal requirement of
429,003 c.y. for the Fernmandina Harbor to Nassau Sound channel
reach as described in the project Phase I report (Attachment 6).
It should be noted that this disposal requirement represents the
50-year projected in-sitw volume multiplied by a bulking plus
over—dredging factor of 2.15. Also to be noted is. the existence
of the on-site water table at +2.0 £t NGVD +, or 1.2 ft + above
the excavation grade, which may require a sump and/or pumping of

groundwater seepage during construction.

Supply and return pipeline access to the site will be
provided by a single pipeline easement, 60 ft ir width and
approximately 550 ft in length, obtained from the Trustees of the
Internal Improvement Trust Fund. As shown ‘in permit application
drawings, Sheets 1 and 2 of 7, this easement is located so as to
minimizeé the dimpact of pipeline placement on the saltmarsh
vegetation, utilizing the unvegetated sand flats surrounding an

0ld spoil feature to the greatest extent possible. Within the
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site boundaries, the inlet pipeline will follew the outside toe of
the dike along the Wweést and north sides of the containment area,
at all points upland of approximate MHW, to enter the containment
ared at its northeast cormner. .

Removal of the de-~canted effluent will be accomplished by a
parallel arrangement of four (4) corrugated metal half-pipes,
located diagonally opposite the slurry inlet. Each half-pipe will
provide for the release of effluent over a sharp-crested weir
section of minimum length of 9 ft, for a total minimum crest
length of 36 ft. The weir crest height will be adjustable by
means of removable flash boards from +13 ft above grade to below
grade. The four weirs are to be connected by a manifold, with the
single outlet pipe passing under the dike, returning the
supernatant to state waters by the most direct route, utilizing

the same pipeline easement described abdave,

The specification of a minimum weir crest length of 36 £t is
based on U.S. Army Corps of Engineers guidelines related to the
dredge equipment most likely to be used for AIWW channel
maintenance (i.e, 24 dinch 0.D. dredge, with a discharge velocity
of 16 ft/sec, a volumetric discharge of 6430 c.y./hr, and a 20/80
solids/liquid slurry mizx). Amalysis of weir performance based on
nomograms developed at the COE Waterways Experiment Station (WES)
under the Dredged Material Research Program (DMRP) (Walski and
Schroeder, 1978) indicates that these design parameters may be
expected to produce an effluent suspended solids concentrafion of
0.63 g/ , assuming an average ponding depth of 2 ft. Translation
of suspended solids concentration te a measure of turbidity on
wvhich Florida water-quality standards are based is highly
dependent on the suspended material charactéristics. However, WES
guidelines (Palermo, 1978) indicate that this effluent quality
should be adequate. Should effluent quality deteriorate below the
ambient conditions of the receiving waters, steps shall be taken

to decrease effluent turbidity. These include intermittent dredge

6
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operation, increased ponding depth, or the use of turbidity

curtains surrounding the site outlet weirs.

4

Finally, as part of this appiication an analysis of
containment area efficiency was performed. Available data
characterizing the sediments to be placed in the proposed Crane
Island Disposal Area are limited to the results of core borings
taken within the channél prior tp its maintenande in 1982. Based
on the boring logs andtsnspended sediment-time curves, sediment
obtained frdm boring CB—IWW—46 was detérmined to represent the
most difficult material te decant of the limited samples analyzed
(permit application draﬁing, Sheet 7 of 7). Analysis of these
data indicates that the containment aréa provides adequate
retention time to allow the sediment to settle out of the sverage
ponding depth of 2 ft (9.96 hrs maximum retention time vs. 3.0 hrs
settling time multiplied by a safety factor of 3, or 9.0 hrs).
Morecgver, the WES-DMRP guidelines idndicate that for the minimum
design weir loading (i.e, liquid discharge/weir crest length) of
1.07 cfs/ft, the withdrawal depth (i.e, the depth at which the
gravity forces on a suspended sediment particle exceed the imertia
forces) ranges from 0.67 ft based on empirical results, to 2.11 ft
based on the WES Selective Withdrawal Model. It should be noted
that even the larger-qf these valoes should not result in the
resuspensien of sédiment because of the negative slope of the
deposition layer from inlet te weir, resulting in greater ponding
depths at the weir than the 2 ft average ponding depth over the

entire containment aresa.
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1.0 INTRODUCTION

Site NA-1 (Figure 1.1) is one of eight proposed dredged material management areas (DMMA)
designed to serve the long-term mai ntenance requirements of the Atlantic Intracoastal Waterway (AIWW) and
Intracoastal Waterway within Nassau and Duval Counties. The site-specific management plan for the NA-1
DMMA, outlined in this report, provides guidance for the development and operation of the material
management areaso that it efficiently processes, temporarily stores, and ultimately transfersmaterial dredged

during scheduled channel maintenance operations.

Tothat end, this document addresses those facets of site design and operation that directly influence
siteefficiency or reduce off-site conflicts. Theseinclude elements of site preparation and facility construction,
techniques of decanting and dewatering the dredged material during and immediately following maintenance
operations, and guidelines for post-dredging site operation and maintenance. Throughout, the goal of each
phase of site management isto ensure that the site not only achievesits minimum 10-year (-yr) design service
lifebut also fulfillsits potential asapermanent operating facility for theintermediate storage, processing, and
transfer of maintenance material dredged from the AIWW.

Located in the town of Fernandina Beach, the 35.5-acre NA-1 DMMA lies on the northernmost
section of CraneIsland, east of the AIWW and west of the FernandinaBeach Municipal Airport. Open water
and salt marsh generally surrounds Crane Island and the NA-1 site. The western half of the site consists of a
natural maritime hammock while the eastern half of the vegetated island includes an underlying composition
of dredged material placed between 1943 and 1960. A saltmarsh community bordersthe north, west, and east
boundaries of the site; the proposed Crane | sland Development (currently associated with the Amelialsland
Plantation) borders the south and immediate east boundary of NA-1.

The NA-1 DMMA serves Reach | (Figure 1.2) of the AIWW. Reach | extends 10.53 miles between
Fernandina Harbor and Nassau Sound. The containment areas of each of the eight sites have been sized to
provide capacity based on a detailed and comprehensive evaluation of dredging records (Taylor and
McFetridge, 1989). In most cases, the required capacity represents the projected 50-yr in-situ volume
multiplied by abulking plus over-dredging factor of 2.15. Based on 2004 survey data(Taylor et al., 2006), the
projected storage requirement for Reach | equals 664,286 cubic yards (cy) over the 50-yr life of the project.
However, dueto severa restrictions, the NA-1 site does not provide enough capacity to contain the projected
50-yr dredging volume. The required 100-foot (ft) buffers between NA-1 and the proposed Crane Island
Development reduce the acreage available for the DMMA. In addition, because the NA-1 site lies
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near the Fernandina Airport, the Federal Aviation Administration restrictsthe dike height to amaximum of 16
ft above existing grade. Given theserestrictions, the NA-1 DMMA capacity will meet only the projected 10-
yr material storage requirement for Reach | (132,857 cy, or 1/5 of the 50-yr requirement).

Beyond providing adequate capacity, the management objective for the NA-1 DMMA isto process
(i.e., decant and dewater) the dredged material efficiently and to operate the facility so as to extend its
usefulness beyond the design service life. The design and construction of the containment facility establish
the site’ spotential long-term efficiency, whileits operating proceduresintend to ensure the realization of this
potential. Specific elements of site design and operation during and following dredging activities will be
discussed in turn as they relate to site efficiency and local impacts. Accordingly, Chapter 2.0 begins the
management plan with a discussion of site preparation and design. Chapter 3.0 presents operational

considerations during dredging. Chapter 4.0 addresses post-dredging site management.



2.0 PRE-DREDGING SITE PREPARATION AND DESIGN FEATURES

2.1 Site Design

2.1.1 Containment Basin Configuration and Capacity Requirements

The NA-1 containment basin had to meet three primary design criteriato justify the site’ sdesignation
to serve Reach |1 of the OWW in Martin County. First, the basin’s materia storage capacity had to meet or
exceed thereach’ sprojected 10-year material storage requirement. Second, the basin’ s placement within the
site had to provide adequate separation from adjacent properties. Third, the basin’s configuration had to
minimize the environmental liabilities and the resulting permitting constraints associated with site

development.

First, the basin’s material storage capacity had to meet or exceed the reach’s projected 10-year
material storage requirement. Evaluation of Jacksonville District Corps of Engineers archival dredging
records and recent (2004) surveys documented a maximum total in situ shoal volume of 308,970 cy in this
segment of the Waterway for the corresponding 62-year period of record (1943-2004). Reach I’ s projected
50-year storage requirement — 664,286 cy — represents extrapol ation of the documented dredging volume
plusthein situ shoaling volume multiplied by abulking plus over-dredging factor of 2.15. The Reevaluation
of Dredged Material Management Alternatives Phase | Reach I, Atlantic Intracoastal Waterway, Nassau
County, FL. (Taylor et a., 2006) detail sthe compl ete storage eval uation cal cul ations. However, dueto severd
restrictions, the NA-1 DMMA site does not provide enough capacity to contain the projected 50-yr dredging
volume. With these considerations, the NA-1 DMMA capacity will meet 10-yr maintenance dredging events
(132,857 cy or 1/5 of the 50-yr requirement).

Second, the containment basin’ s placement within the site had to provide adequate separation from
adjacent properties. As documented in the updated Phase | report (Taylor et a., 2006), NA-1 was originaly
identified, evaluated with respect to other candidate sites, and ultimately selected asthe primary siteto serve
Reach | based on its ability to provide the required storage capacity and al so maintain reasonabl e separation
between the containment basin and adjacent properties. Therequired 100-foot (ft) buffersbetween NA-1, the
proposed Crane I land Development, and the AIWW reduced thetotal site construction areafromitsoriginal
35.5 ac to 19.5 ac. In addition because the NA-1 site is located near the Fernandina Airport, the Federal
Aviation Administration (FAA) restricts the dike height to amaximum of 16 ft above existing grade. These
restrictions reduced the availabl e capacity from 434,000 cy to 187,000 cy (roughly 54,100 cy greater than the

10-yr maintenance requirement).



Third, given the minimum basin footprint needed to provide the required storage capacity, thebasin's
configuration had to minimize the environmental liabilities and associated permitting constraints associated
with site construction. Per the Florida Land Use, Land Cover Classification System (FLUCCS), the site
containsacombination of upland (i.e., coastal scrub, upland coniferousforest, pine-mesic oak, live oak) and
wetland (inland pond and slough, mixed wetland hardwood, and saltwater marsh) communities (Figure 2.1).
Developing abasin to provide the required storage capacity within arestricted area must inevitably impact
some of the constructed wetlands. The most appropriate basin configuration is that which introduces the

fewest permitting constraints.

2.1.2 Containment Basin Design

With the minimum basin footprint thus determined, the following parameters specify the remaining
containment basin design elements. Within the resulting 16.1-ac containment area, dike specificationsinclude
a minimum crest elevation of +18.5 ft NAVD, or 12.5 ft above the existing mean site elevation of +6 ft
NAVD (Figure 2.2). Thedike cross-sectional design, including side slopesof 1V:3H and adike crest width of
15 ft, and ramp will require 96,000 cy of material for construction. Excavating the basin interior to a mean
elevation of 0.0 ft NAVD — 6.0 ft below the existing mean grade elevation of the basin footprint — will
providethe majority of the material for dike and ramp construction. To ensure dike stability, excavation of the
basininterior will maintainthe 1V:3H side slope of theinterior dike slope. Dueto the presence of underlying
clays, interior berms (Figure 2.3) will be constructed to provide additional stability. With the containment
basin filled to capacity, the surface of the deposition layer will lie a minimum 6 ft below the dike crest,

comprising a minimum 4 ft of freeboard and 2 ft of ponding above the maximum deposition surface.
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2.2 Facility Construction

Construction of the NA-1 facility will include containment basin construction and related
earthmoving operations and the installation of outlet structures and other design features. Dike construction
will also include installation of settlement platforms and pore pressure piezometer transducers for dike
settlement monitoring during and after construction. This phase is subject to the scheduling and budget
priorities of the Jacksonville District U.S. Army Corpsof Engineers (USACE). Perimeter fencing and in-place
security procedures will secure the site before excavation, grading, and dike construction begin. The

remainder of this section discusses each site preparation element in more detail.

Site preparation includes all earthmoving operations required to construct the containment dike and
basin to the design geometry. Preliminary site design assumes excavation of the containment basininterior to
obtain the material required for initial dike and ramp construction. Excavating to an average grade elevation
of +0.0ft NAVD will provide the mgjority of the volume of material required to construct the dikes (+96,000
cy). Excavation of the perimeter ditch will produce additional material. Offsite material will make up the
volume deficit. Alternatively, the material excavated from the ditch can contributeto the dike requirement to
reduce the excavation depth in the basin interior or amount of needed off-site material. The final excavation
depth and distribution of material, determined in the final design phase, will reflect the results of detailed

subsurface investigation.

As a caveat to the preceding discussion, the required excavation depth combined with a seasonally
high water table will likely require pumping groundwater seepage during excavation and interior grading.
Geotechnical data (Dunkelberger, 2010) showed the on-site water table at an average elevation of + 2.9 ft
NAVD. If basin construction takes place within the wet season (typically May — October), pumping
groundwater seepage will be required during excavation and grading. Once construction has been completed
and pumping has been stopped, the basin will likely remain flooded until dredging operationsraisethe basin

interior above the natural water table.

2.3 Additional Design Features

2.3.1 Inlet

The number and locations of the dredge slurry outfalls, or pipeline inlets, govern the pattern of

deposition within the containment basin. A single, moveable inlet offers several advantages over single or

multiplefixed designs. A single, fixed inlet would produce amound of coarse material at thefixed inlet point.

10



If not mechanically redistributed, the mound would effectively reducethe basin ponding area. A multipleinlet
manifold could overcome this disadvantage. However, the small containment area, the relatively infrequent
nature of the required maintenance, and the small volume of dredged material produced by each dredging
event cannot justify the expenditure and maintenance required by afixed, multipleinlet manifold system for
the NA-1 site. More cost effective, a single inlet, periodically repositioned as dictated by the deposition
pattern, can effectively distribute the coarse sediment over the basin floor. A flow-splitter or aspoon to break

the jet’s momentum will also help the single inlet distribute the slurry.

Preliminary analysis of the settling characteristics of the dredged material to be placed in the NA-1
containment facility indicates that, given adequate ponding depth, the maximum availabl e distance between
inlet and weir will afford adequate solids retention. Moving theinlet for more even material distribution must
not significantly reduce this separation distance without additional precautions. To ensure continued
compliance with water quality standards, these additional precautions may include increasing the ponding

depth or installing turbidity screens surrounding the weirs.

2.3.2  Weirs

The NA-1 facility will use two sharp-crested box weirsto control the release of the clarified surface
layer of the water ponded within the containment basin. Adjustment of weir height controls ponding depth
within the containment basin, which, in turn, controls basin retention time. The next section discusses weir
height and ponding depth in more detail. However, several additional aspectsof weir design affect the flow of
water inside the basin and thereby strongly influence the efficiency of solids retention and the quality of
effluent released from the site. Theseinclude weir crest width, welir crest length, weir type, and the location of
the weirs within the containment basin. Each of these design aspects and its effect on basin efficiency is

discussed in the following paragraphs.

Thefirst two weir design parameters, weir crest width and weir crest length, affect weir performance
by determining itswithdrawal depth. At thewithdrawal depth, gravity forces on suspended sediment particles
exceed the inertial forces associated with flow over the weir. Withdrawal depth, therefore, represents the
depth of the surface layer of ponded water drawn over the weir crests and released from the containment
basin. Maintaining the withdrawal depth |less than the ponding depth reduces the possibility of resuspending
sediment that has settled out of the upper water column. Moreover, because the concentration of suspended
sediment increases with depth, minimizing the depth of the withdrawal layer maximizes the retention of
suspended solids. Specific expected performance characteristics of theweir system are discussed later inthis

section.
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Asmentioned above, weir crest width affectswithdrawal depth. Weirstypically employed in dredged
material containment facilities are described as sharp-crested or narrow-crested based on their crest width
relative to the static head over the weir. A weir is described as sharp-crested if the thickness (T) of the weir
crest is significantly less than the static head (H) over the weir, typically H/T > 1.5.

Thewelr parameter that most directly influences withdrawal depth and effluent quality iswelir crest
length. The Selective Withdrawal Model (Walski and Schroeder, 1978) devel oped by the U.S. Army Engineer
Waterways Experiment Station (WES) under the Dredged Material Research Program (DMRP) relatesweir
crest length to withdrawal depth through the parameter of weir loading. Weir loading isdefined astheratio of
the dredge’ sliquid discharge (Q) to the effective weir crest length (B). Jacksonville District USACE project
planning guidelines indicate that a 16-in. O.D. dredge will likely be used for future channel maintenance in
Reach |. Given typical design output specifications for a 16-in. dredge (discharge velocity, 16 ft/sec;
volumetric discharge, 2,800 cy/hr; 20/80 solids/liquid slurry mix), the Selective Withdrawal Model indicates
that a weir crest length of 32 ft should produce a 1.5-ft withdrawal depth, based on a design weir loading
(Q/B) of 0.53 cfg/ft. As discussed in the next section, this depth falls below the recommended minimum
ponding depth at the weirs (2 ft) and thus should not result in the release of effluent with a high suspended
sediment concentration. Moreover, DMRP research indicates that under field conditions, the actual depth of
withdrawal may fall significantly below that predicted by the WES Sel ective Withdrawal Model. Therefore,

the use of the WES Selective Withdrawal Model provides a conservative containment basin design.

Two 4 ft x 4 ft metal box weirs, each with four sharp-crested 4-ft weir sections will provide the
required 32-ft total crest length. A common manifold will connect the two pipes such that the effluent will
exit the containment area via a single pipe under the dike. During dredging and dewatering operations, the
return water pipeline will connect to this manifold and transport the effluent to the AIWW. Section 3.1

discusses pipeline placement and retrieval.

Removable flashboards will alow adjustment of weir height. The range of possible adjustment will
be from a maximum elevation of +14.5 ft above grade, allowing 4 ft of freeboard below the dike crest
elevation at the basin’s design capacity, to a minimum elevation set below the original containment area
interior grade, thereby providing a means of releasing ponded run-off beforethe site’ sinitial use. Setting the
weirsat the minimum elevation permitsthe rel ease of ponded stormwater or groundwater seepage beforethe
basin’ s first use. The flashboards will provide rigidity against hydrostatic pressure and minimize between-
board seepage of water with a higher suspended sediment concentration than the clarified water selectively

withdrawn over the weir crest
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Thefinal weir design parameter considered isthelocation of the weirswithin the containment basin.
Second, the weirs must be placed to maximize their distance from the dredge pipe inlet and to minimize the
return distance to the receiving waters. Providing the maximum inlet-weir separation also maximizes the
basin’ seffective areaand ensures that the effluent released from the basin meetsweir performancecriteria. In
addition, locating the weirs to minimize the return distance from the weirs to the AIWW provides the most
efficient effluent transport from the containment basin. Asshown in Figure 2.4, theweir basewill be set at 6.0
ft NAVD on an earthen shelf and the weir pipe inverts will be set at 6.5 ft NAVD. Positioning the weirs as
shown in Figure 2.2 provides approximately 800 ft from inlet to welr.

Analysisof weir performance based on nomograms devel oped at the WES under the DMRP (Wal ski
and Schroeder, 1978) indicates that the weir design described above will produce an effluent suspended
sediment concentration of 0.4 g/l, assuming an average ponding depth of 2 ft. Relating suspended solids
concentration to Florida effluent quality standards — based on the turbidity of the effluent relative to the
ambient turbidity of the receiving waters— is problematic because turbidity depends highly on the physical
characteristicsand concentration of the suspended material. However, WES guidelines (Palermo et al., 1978;
Walski and Schroeder, 1978) indicate that this 0.4 g/l falls well below typical standards for effluent

discharged into estuarine waters.

2.3.3  Ponding Depth and Basin Performance

Ponding depth refersto the height of thewater column (with its suspended sediment |oad) maintained
above the depositional surface during dredging operations. The dredging contractor/site operator regulates
ponding depth by adjusting the height of the weir crests and, less directly, by modulating the dredge plant
output. The ponded water, shallowest nearest theinlet, will increase to its maximum depth nearest the weirs.
Conceptually, ponding depth istypically discussed in terms of its mean value over the entire basin interior.
However, asapractical operational criterion, ponding depth is more usefully specified at the weirswhere it

can be measured directly.
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Achieving maximum effluent quality dictates that ponding be maintained at the greatest possible
depth during dredging operations. Increased ponding depths produce increased retention times and decreased
flow velocities through the containment basin and therefore improved solids retention and effluent quality.
The limiting consideration for increased ponding depth is the amount of hydrostatic pressure the dike can

withstand without producing excessive seepage or loss of structural integrity.

Analysis of sediment settling characteristics established whether the 2-ft minimum mean ponding
depth produces a basin retention time adequate for acceptable solids retention and effluent quality. Thefine-
grained sediment component, because it requires the longest time to settle out of suspension, determinesthe

required basin retention time and therefore the required ponding depth.

A program of sampling and analysis conducted during the plan devel opment phase provided datathat
characterizes channel sediments in Reach | of the AIWW (Taylor et a., 2006 and Ardaman, 2010). To
document worst-case conditions, each sample came from a sampling station near a potential source of fine
sediment or in an area of likely fine sediment deposition. Based on mean grain diameter, the Unified Soil
Classification System (USCY) classifies sediments from the seven sampling locations (AIWW-NAO05-CB4
through AIWW-NAO05-CB10) within Reach | as mainly fine sand with occasional mud lenses. Analysis
determined that the silt and clay-sized component of each sampleranged from 1.1 t0 86.7%. In addition, each
core boring contained at | east one stratum with fine-grained components that exceeds 10%. Thefine-grained
material, because it requires the longest time to settle out of suspension, determines the required basin
retention time and thereby the required ponding depth. The above material represents a small percentage of
thetotal dredging volume. The majority of the material ispredominantly fineto medium quartz sand with fine

to coarse shell fragments.

Retention time relates directly to the ponded water depth maintained within the basin. Preliminary
containment basin design provides a minimum 2-ft mean ponding depth above the deposition surface.
Analysis of the hydraulic characteristics of various containment basin geometries (Gallagher and Company,
1978) suggests that a basin efficiency of no more than 57% should be used to estimate the proposed NA-1
containment basin’ s effective retention time. Based on the proposed 57% basin efficiency (length to width
ratio — Gallagher and Company, 1978) and an expected discharge rate for a 16-in. dredge of 16.8 cfs
(Gallagher and Company, 1978), a 2-ft mean ponding depth would provide abasin retention time of 8.2 hours
to reduce turbidity to acceptabl e level swithin the ponding depth. Given asettling time of 3.43 in/hr and a2-ft
ponding depth, fine sedimentsin the proposed DMMA would settle to acceptable level s within seven hours.
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If future Reach | shoal sediments yield a greater quantity of fine-material than those used in this
analysis or if the contractor operates the dredge greater than 19.0 cfs, increasing the ponding depths will

provide greater effective retention times and effluent water quality.

However, increasing the ponding depth above 2 ft too quickly will likely increase seepage through the
dikeand potentially compromiseits stability. Operationa experience has demonstrated that dike permeability
typically reduces with time as seepage through the dike filters and traps fine sediments. Thus, asufficiently
slow increasein ponding depth should minimize dike saturation and seepage through the dike’ soutside slope.
Restricting theinitial ponding depth to 5 ft should eliminate the possibility of dikefailurewhile providing a
sufficient safety factor to ensure efficient solids removal. Close, continual monitoring of the dike perimeter
for signsof potential instability must occur. If such conditions are found, the ponding depth must be reduced

as quickly as possible without violating effluent turbidity standards.

2.3.4 Interior Earthworks

The NA-1 containment basin design specifically excludes secondary interior dikes— e.g., multiple
cellsor spur dikes. Multiple cellsare typically employed for continual or successive placement projects that
cannot provide adequate time for dewatering the previous deposition. In addition, analysis of historical
dredging recordsindicates that neither the quantity nor the frequency of projected dredging warrantsthe use
of multiplecells. Spur dikesaretypically used in applicationswherethebasin’ s size or configuration cannot
provide adequate retention time. However, hydraulic analysis (Section 2.3.3) indicatesthe NA-1 containment
basin design provides sufficient retention time to allow the finest sediments anticipated in Reach | to settle

without recourse to spur dikes.

2.3.5 Ramps

An important goal of the Long-Range Dredged Material Management Program for Florida's
Intracoastal and Atlantic Intracoastal Waterways is to manage each dredged material management site asa
permanent operating facility. This goal carries two operational criteria. First, the material isto be actively
worked to accel erate the drying process and thus render the material suitablefor removal and reuse asquickly
as possible. Second, to restore the basin’s capacity and thereby extend its service life, material must be
removed from the basin at or before the basin reachesits design capacity. Asaresult, rampsto provide heavy
equipment access to the containment basin interior have been integrated into the design of the containment
dike. Thus, the site will function more as a material processing and rehandling station than as a permanent

storage facility. In this manner, the useful service life of the site may extend indefinitely. In addition to
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providing for material removal, therampsalso allow easy entry for equipment used in the dewatering process.

Section 4.1 discusses this latter process.

The ramps will be positioned on the west side of the containment basin. Obliquely traversing the
containment dikes, the ramps outside slopes will maintain the same 1V:3H side slope as the dikes. The

recommended ascending/descending grade is 5%, with aroad surface width of 12 ft.

2.3.6  Perimeter Ditch

A perimeter ditch, constructed at a 12-ft setback from the dikes outside toe, will extend around the
basin’s perimeter as shown on Figures 2.2 and 2.5. In addition to intercepting seepage from the basin, the
perimeter ditch must also control stormwater runoff from the dike’ s outside slope and the perimeter service
road. Preliminary perimeter ditch design specifiesamean invert elevation of 4.0 ft NAV D, abottom width of
2ftand sideslopesof 1V:3H, toyield amean top width of about 14 ft. Preliminary analysisindicatesthat the
perimeter ditch will provide adequate conveyance for the first inch of storm runoff. Section 4.2.1 discusses
stormwater control and stormwater runoff conveyance from within the containment basin. During dredging
operations, if seepage from the DMMA causes the perimeter ditch to overflow, the dredging contractor will
pump the water from the ditch back into the DMMA to provide adequate stormwater and seepage storage

capacity and ensure compliance with water quality discharge criteria.

Excavation of the perimeter ditch will produce approximately 1,945 cy of material, which may be
used for construction of the dike. Alternatively, the material excavated from the ditch will contribute to the
dike requirement and thus reduce the required excavation depth in the basin interior. The final excavation
depth and distribution of material, determined in the facility’ sfinal design phase, will reflect the results of a
detailed grading plan.
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2.3.7 Dike Erosion and Vegetation

The stability of the containment dike must also be ensured against erosion from rainfall runoff and
wind. Immediately following dike construction, native salt-tolerant grasses will be planted on the exterior
dike dopesand crest. These grasses quickly form soil binding mats but do not root so deeply asto weaken the
dike. An acceptable turf cover may be planted by approved techniques of sprigging, sodding, or seeding
(broadcast or hydroseeding), or acombination of these methods, as determined by the contractor. Contractor
responsibilities shall include the mai ntenance of the vegetation until adequately established, ascertified by the
USACE or FIND’ sdesignated representative. V egetating the dikein thismanner will alsoimprovethesite's
appearance.

2.3.8  Site Security

Site security provided for the project areawill restrict access, prevent vandalism and damageto site
facilities, and ensure public safety. Permanent security fencing will be erected around the site’ s perimeter.
L ocked gates will control accessto thisarea. The FIND and the Jacksonville District USACE will hold the
gate keysand distribute them on an as-needed basisto agents of the USACE, dredging contractors, and other
authorized parties.

Site security ismost critical during active dredging and dewatering operations. Therefore, aqualified
facility operator must remain at the site at al times during active dredging operations and decanting
proceduresfollowing adredging event, aswell asat any time when significant ponded water remainswithin
the containment basin. Among his other responsibilities, discussed further in Chapters 3.0 and 4.0, the site
operator will ensure proper operation, adjustment, and maintenance of the weirs and will prevent premature

release of effluent through unauthorized weir operation.

2.4 Additional Design Considerations

2.4.1 Migratory Bird Protection

The Jacksonville District USACE district-wide migratory bird protection policy (USACE, 1993) will
be followed to ensure that operation and construction of the dredged material management area will not
adversely impact migratory birds. The purpose of the migratory bird protection policy is to “provide
protection to nesting migratory bird species that commonly use the dredged material disposal sites within the

Jacksonville District while facilitating disposal of dredged material to meet the Federal standard for
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navigation channel and harbor maintenance as authorized by Congress” (pg. 1). I ssuesrelated to migratory
bird protection will be addressed during all phases of site operation. Specific actions taken to protect
migratory birds during pre-dredging site preparation are identified below.

Should construction activities at Site NA-1 take place during the migratory bird nesting season (April
1 through September 1), the site protection plan presented in Appendix | of the Migratory Bird Policy
(USACE, 1993) will be implemented. This plan provides for education of contractor personnel, daily
monitoring for nesting activity, steps to deter nesting in the construction area, avoidance of nests and, if
necessary to protect nesting birds, cessation of construction activities. Alternativesthat may be considered to
prevent impacts to nesting birds include creation of undesirable habitat (e.g., flagging construction area,
placement of ground cover, seeding or sodding exposed areas), dissuasion through noise or activity, or
creation of alternative nesting sites. A final, undesirable alternative — incidental take — should only be

considered during a documented emergency.

2.4.2 Cultural Resources

Inquiry to the Florida Department of State, Division of Historical Resources confirmed that the
FloridaMaster Filerecords do not show any archeological siteswithin the project areaon the northern end
of Craneldand (letter from George W. Percy, Historical Resources Director and State Historic Preservation
Officer, dated March 9, 1995, Appendix A). The Division of Historical Resources further states that an
archeological survey should precede clearing or excavating activities. In September and October 1995, the
USACE performed an archeol ogical survey of the proposed NA-1 site and found no archeol ogical or historic

sites within the project area.
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3.0 OPERATIONAL CONSIDERATIONS DURING DREDGING

The primary objectives of site management during dredging operations are to maintain acceptable
effluent quality during the decanting process, to maximize the dewatering rate of the deposited material by
controlling the pattern of deposition, and to minimize the impact of the site on adjacent properties. To this
end, six elements of site management are discussed: (1) placement and handling of the dredge discharge and
return water pipelines, (2) operation and monitoring of the dredged slurry inlet, (3) operation and adjustment
of the weirs, (4) monitoring of the released effluent, (5) continued monitoring of local groundwater
conditions, and (6) compliance with the Jacksonville District’s Migratory Bird Policy.

3.1 Pipeline Placement

The dredge (with additional boosters as necessary) will pump the dredged material asaslurry from
the dredging site to the containment basin via pipeline. Thus, each dredging operation over the design life of
Site NA-1 will involve placing and retrieving both the dredge discharge and the return water pipelines.
Dredge discharge and return pipeline access to the NA-1 facility will occur on the west side of the
containment basin. The pipeline will be placed to the greatest extent possible on unvegetated sand flats
surrounding an old spoil feature to the west of the containment basin to minimize theimpact on existing salt
marsh vegetation. From mean high water, the dredge discharge pipelinewill be placed at the outsidetoe of the
dike along the west and north sides of the containment area, entering the containment area in its northeast
corner by passing over the dike crest. The clarified effluent will be collected from the two weir boxes by a
manifold system within the containment area. A single return pipeline will then exit the containment basin

under the dike in the southwest corner as close as possible to the receiving waters (AIWW).

The dredge discharge pipeline will be placed immediately before dredging begins as part of the
dredging contractor’s mobilization procedures and will remain in place only during active dredging
operations. The time required to complete this phase of operations will depend on the quantity and
distribution of the dredged material. Immediately upon completion of dredging, the dredge discharge pipeline

will be removed.

The return pipeline will remain in place to transport water decanted from the containment basin or
released by initial trenching procedures (Section 4.1), approximately three to four weeks beyond the
completion of dredging. The return water pipeline will attach to the weir-manifold system near the basin’s

southwestern corner to rel ease the effluent to the AIWW.
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3.2 Inlet Operation

Thequality of the dredged sediment, specifically, the settling characteristics of the different grain-size
fractions, will govern the operation of the inlet pipe. The coarsest fraction of material will settle out of
suspension very rapidly and form amound near theinlet. Successively finer fractions, characterized by lower
settling velocities, will be deposited closer to the outlet weir. Thus, absent an inlet operation strategy, the
dominant grain-size fraction will determinethe distribution of sediment within the basin. For example, if fine-
grained sediments dominate, arelatively large volume of material may be concentrated nearest theweirs. As
discussed below, an extensive concentration of fine-grained sediment may require specialized dewatering

procedures to speed drying.

Asdiscussed in Section 2.3.3, samplestaken at seven locationswithin Reach | indicate sedimentsas
mainly fine sand with occasional mud lenses. Thesilt and clay-sized component of each sampleranged from
1.1 -86.7%. In addition, each core boring contained at least one stratum with fine-grained components that
exceeds 10%. Although these samples may be generally indicative of the quality of sediment within Reach |
of the AIWW, additional data characterizing specific channel shoal sedimentswill be obtained beforefuture
dredging operations. These data will include, at a minimum, core boring logs containing a qualitative
categorization of each sediment strata; laboratory data, including sediment size distribution curves and/or
Atterberg limits; and suspended sediment-settling time curves representing the finest-grained sample from

each boring location.

Therecommended inlet operation strategy, based on the sediment data presented above and subject to
event-specific sediment data, is appropriate for sediments characterized primarily as fine to medium sand,
with silts and clays constituting only a minor component. This strategy makes no attempt to segregate
material grain-size fractions by inlet manipulation, although some segregation will occur naturally asaresult
of differential settling as described above. To minimizethe mounding of the coarsest sediment fraction and to
distribute the deposited material more uniformly, the inlet pipeline should be repositioned during dredging
operations. Thiswill require extending the pipeline and resting each extension on the sediment mound formed
at the previous position. A minimum distance of 100 ft must be maintained between the inlet and the inside
toe of the dike to preclude erosion or undercutting the interior dike slope. The resulting deposition pattern

should maintain a consistent slope from inlet to weir and should minimize dead zones and channelization.

Anadditional, although secondary, advantage gained through extending theinlet pipelineresultsfrom
shutting down the dredge plant to allow the addition of each extension. These operational intermissions,

together with temporary shutdowns to move the dredge, effectively increase the retention time of the
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containment area, thereby increasing the solids retention efficiency of the basin. However, preliminary
analysis of containment area performance indicates that attaining adequate effluent quality will not require

intermittent dredge operation.

The documented presence of discrete shoals or significant depositional strata characterized as
predominantly fine-grained materials, such as organic silts or clays, would require an aternate strategy of
inlet operation. For this case, NA-1 containment basin design specifically excludes compartmentalization of
the containment area by use of interior dikes. However, segregation of the fine-grained fraction to optimize
the engineering properties of the remaining sediment can occur by moving the inlet pipe to deposit siltsand
claysnearer theweirs, thereby keeping thefine material spatially concentrated. The coarser fraction dredged
during the same operation can then be deposited along the eastern portion of the containment area. This
alternate strategy would necessitate additional operating precautions. Given the reduced distance between the
area of fine material deposition and the weirs, retention times adequate to allow precipitation of the fine
sediment and maintain acceptable effluent quality must occur via additional ponding depth, intermittent
dredge operation, or the use of turbidity control devices. Preliminary analysis of the channel sediment core
borings indicated that approximately 7 hours of retention time would provide adequate solids retention.
Combined with the expected shutdownsin pumping operationsto rel ocate the dredge plant and inlet pipe, this
strategy would alow for the maintenance of acceptable effluent quality. However, to achieve the desired
segregation of fine-grained material, this strategy must also include theremoval of asubstantial portion, if not
all, of the segregated material following dewatering and prior to succeeding placement operations.

3.2.1 Monitoring Related to Inlet Operation

Active dredging operations will require several monitoring procedures related to inlet operations.
Ponding depth, as previously mentioned, remainsacritical parameter for maintaining acceptable containment
basin performance. Increased ponding depth improvesthe basin’ s solidsretention performance by increasing
retention time. However, under saturated foundation conditions, unbalanced hydrostatic forcesresulting from
too great a ponding depth can create the potential for dike failure. Indications of impending dike instability
include foundation saturation at the outer dike toe and excessive seepage through the dike' s outer slope,
followed by piping and small-scale slumping. Obviously, such conditions must be avoided. Therefore, ponded
water surface should be allowed to rise above the 2-ft minimum depth only under close monitoring by visual
inspection of dike integrity. If no effluent is released at the welir, the output of a 16-in. dredge (i.e., 2,800
cy/hr slurry at a 20/80 solids/liquid mix, or 2,240 cy/hr liquid) will produce an increase in ponding depth of
approximately 0.67 ft/hr and arisein thewater surface (i.e., deposition layer plus ponding) of approximately

0.83 ft/hr. These rates are slow enough to allow close continual monitoring of the entire dike perimeter.
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However, ponding depth should not be permitted to increase beyond amaximum of 5 ft. Dike stability should

be monitored continuously during periods when ponding depth is maintained above the 2-ft minimum.

Optimal operating efficiency requiresthat flow through the containment basin approaches plug flow
to the greatest degree possible. Uneven flow distribution — evidenced by irregular sediment deposition,
channelization, and short-circuiting — increases flow velocities, reduces retention time, and promotes
sediment resuspension. If inspection reveals an irregular deposition pattern, the inlet pipe should be
repositioned to produce a more uniform depositional surface. Additionally, the FIND will require the
contractor to adhere to the following four-step operation protocol: (1) perform visual monitoring at 1-hour
intervals; (2) collect and analyze samples (during daylight hours) at 4-hour intervals; (3) monitor NTU levels;
and (4) add weir boards in advance (at roughly 24 NTU) of triggering the water quality criteria.

Last, theincoming slurry should be periodically monitored at the containment basin inlet to confirm
or refine dredge output specifications, including volumetric output and slurry solids content. These
parameters, in combination with the actual duration of dredging, can serve as an independent measure of
deposition volumeto determine remaining site capacity. Additionally, the computed deposition volume can be
used with pre- and post-dredging bathymetric surveys of the channel and, following placement and
dewatering of the deposition layer, topographic surveys within the containment basin to refine the bulking
factor employed to trandate in situ dredging volumes to required storage volumes. Also, within the same
monitoring program, the quality of dredged sediment should be established by laboratory analysis of grain

size distributions, settling velocities, specific gravity, and Atterberg limits.

3.3 Weir Operation

Weir operation— that is, controlling the ponding depth and flow rate over theweirs by adjusting the
weir crest elevation — is the procedure most critical to maintaining effluent quality during dredging and
decanting operations. Operational requirements extend to the period during and immediately after
containment basin construction. Initially, theweir crest elevation should be set ashigh as necessary to prevent
unwanted release of stormwater and groundwater seepage. Before the site’ sinitial use, the site operator will

periodically release ponded stormwater and groundwater seepage during regularly scheduled inspections.

To prevent the premature rel ease of effluent, at the start of thefirst placement operation at NA-1, the
minimum initial weir el evation above the mean interior site grade should be equal to the maximum anticipated
mean ponding depth of 5 ft. For the NA-1 site, this will result in an initial weir crest elevation of +5.0 ft
NAVD, given adistance frominlet to weir of 800 ft. During thisinitial operational phase, the design dredge
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discharge (2,800 cy/hr) will increase the ponding depth at arate of approximately 0.67 ft/hr and increase the
ponded water surface elevation (ponding depth plus deposition layer) at arate of approximately 0.83 ft/hr.
This relatively slow rise should allow for close continual monitoring of the entire dike perimeter for
indications of slopeinstability during periodswhen the ponded water surface rises above the surrounding site
grade elevation. Inspection becomes most critical when the ponded water surface rises above its previous
maximum el evation. Experience has shown that asthe ponded water percolatesinto theinterior dike slope, the
coarser dike material filtersthe fine suspended sediment. Thisfiltering reducesthe dike permeability and thus

decreases the dike' s susceptibility to excessive saturation and seepage.

As stated above, no effluent should be released until the surface of the ponded water approaches the
welr crests’ initial setting. Notably, aflow control structure such as aweir cannot improve effluent quality
beyond that of the surface water immediately upstream. Thus, the decision to release effluent over the weirs
should be based on the analysis of water samples taken immediately upstream of the weirs at the maximum
depth of withdrawal. For Site NA-1, recommended WES procedures determined this depth to be 1.5 ft, based
on the design dredge discharge of 2,800 cy/hr and adesign weir loading of 0.53 cfs/ft. If testing shows that
theturbidity of theinterior surface waters remains unacceptably high, therelease of effluent must be delayed
by one of two methods: (1) raising the weir crests by adding flashboards or (2) shutting down the dredge

plant. Additional alternative measures may include installing turbidity screens surrounding the weirs.

Once the weirs have begun to rel ease effluent that meets established performance criteria (Section
2.3), the outflow over the weirs must not exceed the design dredge discharge, or 0.53 cfs/ft. As discussed
below, static head over the weirs then becomes the most practical criterion to ensure that the flow over the

weirs, and thereby the effluent quality, remains within design limits.

Static head represents the maximum elevation of the water surface above the elevation of the weir
crests. To avoid the area of drawdown as the surface waters accelerate toward the weirs, the maximum
€elevation should be measured at least 10— 20 ft upstream of the weirs at apoint where velocitiesarelow (1—
2% of thevelocity at theweir crests). Here, a stage gauge can measure the maximum water surface elevation
directly, with the difference between the gauge elevation and the weir crest elevation indicating the static
head. An empirical relationship applicable to narrow-crested weirs (Walski and Schroeder, 1978) indicates
that adesign weir loading 0.53 cfg/ft correspondsto astatic head 0.29ft (3.51n.). Alternatively, measuring the
depth of flow over the weir provides an indirect measurement of the static head. The ratio of depth of flow
over theweirsto static head, estimated as 0.85 for sharp-crested weirs, yieldsadesign flow depth for the NA-
1facility of 0.25ft or 3.0in. If the head over theweir, as measured by either method, fallsbelow these design

values because of unsteady dredge output or intermittent operation, effluent quality should increase. However,
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if the head exceeds these values, the ponding depth should be increased by adding flashboards or temporarily
halting dredging to prevent a decrease in effluent quality.

At al times, each of two weir boxes must be maintained at the same elevation to prevent flow
concentration and a decrease in effluent quality related to an increase in weir loading. Preventing floating
debrisfrom collecting in front of the weir sectionsis also important. An accumulation of debris at the weirs
will reduce the effective weir crest length and thereby increase the withdrawal depth. This, in turn, may

increase the effluent suspended solids concentration.

With dredging completed, decanting — the slow release of all remaining ponded water within the
basin by gradually removing flashboards — begins. Flow over the weirs should drop essentialy to zero
before the next flashboard isremoved. Effluent monitoring must continue during the decanting process. If at
any time during this process effluent turbidity violates water quality standards, the effluent must be retained
until analysis of theinterior surface waters showsthe suspended solids concentration to fall within acceptable
limits. Decanting then continues in this manner until all ponded water isreleased over the weir. Chapter 4.0

discusses subsequent dewatering techniques.

3.4 Effluent Monitoring

As discussed in the preceding section, effluent monitoring will be an integral part of facility
operation. The NA-1 containment basin has been designed to produce effluent meeting water quality
standardsfor Class |11 waters as set forth in Chapter 62-302 of the Florida Administrative Code. Theserules
regquire a comprehensive monitoring program to document permit compliance. The monitoring program
should therefore continue throughout active dredging and decanting operations. Effluent samples should be
taken and analyzed as often as practical. The minimum recommended sampling frequency istwo times per 8-
hour daylight shift. Notably, dueto saf ety reasons, no nighttime monitoring of turbidity will occur at theweir
discharge pipe; however, the FIND will require the dredging contractor to install a temporary light at the

discharge location to visually monitor (on an hourly basis) the effluent water quality.

Because effluent turbidity is a primary water quality parameter for site operation, compliance with
turbidity standardswill largely control both the dredge plant output and the release of effluent. However, the
prediction and interpretation of basin performance and effluent quality in terms of these standards can prove
problematic. Thissituation arisesfrom theincompatibility of established design and compliancecriteria. State
standards for effluent turbidity are expressed in terms of optical clarity relative to ambient conditions of the

receiving waters. By comparison, containment area design guidelines published by the USACE WES under
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the DMRP relate containment area performance to the suspended solids concentration of the effluent. The
level of turbidity produced by a specific suspended solids concentration depends highly on the physical
characteristics of the suspended material. Previous investigations (e.g., Walski and Schroeder, 1978) could
not establish an effective method to transate suspended solids concentration to optical clarity even for
sedimentswith well-defined physical characteristics. The design and operation of thisand other similar sites
would greatly benefit from such a predictive relationship. A primary objective of the effluent monitoring
program should be to relate suspended solids concentration to the state performance criterion based on
turbidity for sediments typically encountered in the AIWW.

35 Dike Inspection Requirements

Throughout all phases of dredging and dewatering the contractor shall be responsible for additional
inspections of the containment facility related to ensuring the integrity and stability of the containment dikes.

The remainder of this chapter details specific inspection requirements.

3.5.1 Critical Inspections

The contractor shall perform periodic inspections of the containment dikesto check for certain critical
conditionsthat may require theimplementation of remedial measures. All inspectionsshall be conducted by a
qualified geotechnical engineer or engineering tecl8.hnician with specific training and experience in
performing inspections of earthen dams, earthen reservoirs, or earthen dredged material containment facilities.
As part of his required preconstruction submittals, the contractor must submit the qualifications of the

designated dike inspector for review and approval of the FIND or its authorized representative.

The contractor shall conduct inspections for the items listed below every week. Any of these
conditions shall be considered asindicating acritical condition that requiresimmediate investigation and may
require emergency remedia action. Immediately upon confirming the existence of a critical condition, the
contractor must inform the Project Engineer and increase the inspection frequency to a minimum of once
daily. The Project Engineer will thenimmediately notify the Florida Department of Environmental Protection
(FDEP). Within 24 hours of confirming a critical condition, the contractor must submit to the Project
Engineer documentation of theinspectionsand implemented remedial actions. The Project Engineer will then
submit to the FDEP a written report detailing the condition and the implemented remedial actions within
seven (7) days of the confirmation of the critical condition. The following items shall be considered as

indicating a critical condition:
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1) Seepage with boils, sand cones, or deltas on outer face of the dike or downstream from the
dike' s outer toe;

2) Silt accumulations, boils, deltas, or cones in the drainage ditches at the dike' s base;

3) Cracking of soil surface on the dike' s crest or on either face of the dike;

4) Bulging of the downstream face of the dike;

5) Seepage, damp area, or boilsin vicinity of or erosion around a conduit through the dike; and

6) Any subsidence of the crest or faces.

3.5.2  Supplemental Inspections

During the critical inspections described above, theitems|isted below shall be considered indicators
of potential areas of concern that the contractor must then continue to monitor closely during subsequent
inspections and to perform repairs as necessary. Within 24 hours of confirming the presence of an indicator of
apotential areaof concern, the contractor must also inform the Project Engineer of theitem and any required

repairs undertaken. Indicators of potential areas of concern include the following:
1) Overgrowth patches of vegetation on the downstream face or close area downstream from the
toe;
2) Surface erosion, gullying, or wave erosion of the upstream face of the dike;

3) Surface erosion, gullying, or damp areas on the downstream face of the dike, including the
berm and the area downstream from the outside toe;

4) Erosion below any conduit exiting the dike; and

5) Wet areas or soggy soil in the downstream face of the dike or in the natural soil below dike.
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3.6 Groundwater Monitoring and Soil Sample Collection

Crane Idland is an area of upland, surrounded mostly by salt marsh experiencing periodic tidal
inundation. Asexpected under such conditions, preliminary subsurface surveys have documented ahigh water
table, typically lessthan 2.5 ft beneath the undisturbed soil surface at the specific locations sampled. Although
the NA-1 containment basin will impound brackish water pumped from the AIWW in connection with
dredging operations only for relatively short periods (2 — 3 weeks) once every 4 — 5 years, the possibility
exists for chloride intrusion into the shallow aquifer. The planned residential development on the southern
portion to theisland will most likely connect to the Fernandina Beach municipal water supply, and therefore
will require no potable or sanitary water from wells. However, water for lawn irrigation may be drawn from
the shallow aquifer if it proves suitable. Prior to any construction or disposal activity, a shallow test well
should be sunk within the planned on-site buffer region that separates the containment area from the
remainder of the island. A baseline chloride concentration should be determined under pre-construction
conditions, and a regular monitoring program should be established to document any deviations from these
conditions. If residential irrigation water is drawn from the shallow aquifer, saltwater intrusion could result.
Therefore, an ongoing well monitoring program should be kept in place to distinguish any changes in

groundwater chloride concentrations attributabl e to the operation of the containment site.

For reasons similar to those outlined above, the FIND will collect pre-construction soil samples (in
vicinity of the planned monitoring well installation) for analysis of the Sodium Adsorption Ratio (SAR). This

information will provide background dataand future SAR monitoring will only occur on an as-needed basis.
3.7 Migratory Bird Protection
Should dredging be necessary during the migratory bird nesting season (April 1 — September 1),
procedures presented in Appendix | of the Migratory Bird Policy (USACE, 1993) will beimplemented. These

procedures include a variety of measures, summarized in Section 2.5, to ensure avoidance of impacts to

migratory birds during periods of active dredging operations.
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4.0 POST-DREDGING SITE MANAGEMENT

The post-dredging phase of site operation beginsfollowing the completion of decanting and continues
until the start of the next planned dredging event. Post-dredging site management will be accomplished by
the FIND and will include, at a minimum, quarterly site inspections. The following section discusses

additional post-dredging site management tasks.

During the post-dredging phase, dredged material deposited within the containment basinisactively
managed to reduce its moisture content. Through this process, the material ismade suitablefor handling and,
should market conditions prove favorable, removal and beneficial reuse. However, Site NA-1' sintended use
asapermanent facility requires other management procedures between successive dredging operations. These
include a comprehensive monitoring and data collection effort, mosquito control, and site security. Each

element of post-dredging site management is discussed below.

4.1 Dewatering Operations

Dewatering techniques at Site NA-1 will depend on the physical characteristics of the dredged
material as well as the thickness of the deposition layer. As discussed in Section 2.3.3, preliminary data
indicate that the material to be placed in the NA-1 containment basin will consist of mainly fine sand with
occasional mud lenses. Composed primarily of fine-grained material resistant to natural drying, such a
deposition layer — unlikely to dry through natural evaporation and percolation alone — may require
supplementary dewatering techniques. The most appropriate dewatering techniquesfor this purposeinclude
surface water removal, progressive trenching to promote continued drainage, and progressive reworking or
removal of the dried surface layer. Each procedure and its specific application to the present situation are
discussed below.

Decanting all ponded surface water is necessary before significant evaporative drying of the fine-
grained material can occur. Simply continuing to lower theweir crestswill remove most of the ponded water
following the compl etion of dredging operations. However, the anticipated topography of the deposition layer
makesdraining al ponded water in thismanner unlikely. Asdiscussed, differential settling of thevarioussize
fractions of the sediment resultsin partial segregation of the dredged material within the containment basin.
Coarser sand- and gravel-sized particles settle nearer the inlet, while finer particles concentrate nearer the
weir. The sand-sized fraction, concentrated nearer theinlet, should experience relatively little consolidation
because of itslow initial water content. However, the fine material’ s greater consolidation will likely form

one or more depressions nearer theweirs. To remove the ponded water that remainsin these areas, adrainage
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trench may be needed to connect each depression to asump excavated adjacent to one or moreweirs. During
this phase of operations, the weir crests may be raised to prevent the premature release of the ponded water
which, as aresult of the excavation, will likely contain a high concentration of suspended solids. Clarified

water can then be released over the weirs as soon as effluent turbidity standards are met.

Following theremoval of all remaining ponded water, evaporative drying will eventually form acrust
over the deposition layer. This crust will trap water beneath its surface and retard continued evaporation. In
addition, the desiccation cracks that quickly form in the crust will hold rainwater and limit further drying.
Therefore, complete drying may require additional trenching. Initially, adragline or clamshell operating from
the crest of the containment dike can excavate a perimeter trench. Moreintensive trenching must wait until a
crust of significant thickness (greater than 1 — 2 in.) has developed on the deposition surface. The crusted
surface will eventually allow the use of conventional low ground pressure equipment. A network of radial or
parallel trenches should then be constructed throughout the area of fine sediment deposition. The slumping
resistance of the semiliquid layer beneath the crust will determine the appropriate depth of each trenching
operation. The thickness of the fine-grained deposition layer, in turn, will dictate the number of trenching
operationsrequired. After initial construction of thetrenches, the NA-1 sitewill require grading no morethan
once to provide sufficient drainage for the relatively thin fine sediment deposition layer. Given a sufficient
volume of coarser sediments, the dried surface crust can also be transferred to a more well-drained area of
sandier material nearer theinlet. Thiswould expose the wetter under layers and restore arelatively high rate

of evaporative drying.

The dewatering process will continue until the crust extends over the entire depth of the deposition
layer. Thetimerequired to complete this phase of site operation will depend on the physical characteristics of
the sediment, aswell as climatic conditions (e.g., rainfall, relative humidity, season, etc.). During the entire
dewatering phase of the site operation, the weirs must be operated to control the rel ease of residual water and

impounded stormwater. The clarified effluent will be routed to the perimeter ditch and drained off site.

4.2 Control of Stormwater Runoff and Topographic Surveys

4.2.1 Control of Stormwater Runoff

As stated, grading the dewatered deposition layer provides the additional benefit of alowing the
control and release of stormwater that drains from the interior slopes of the containment dike as well asthe
dewatered sediment. In compliance with regulatory policy, a sump or retention area of adequate capacity

should be constructed adjacent to the weirs (with the weir flashboards in place) to retain the runoff from the
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first 1in. of rainfall. A site operator would then be responsiblefor the gradual rel ease of the ponded runoff at
intervals determined by local weather conditions. As discussed in Section 3.1, the clarified runoff will be
routed from the terminus of the outlet manifold to MHW via culvert, following the same route as the return
pipeline. However, construction details (required slope, culvert size, etc.) will be deferred to the final design

phase.

Before the contractor demobilizes from the site, the Project Engineer will determine the weir crest
height required to ensure that no uncontrolled rel ease of stormwater occursfollowing project close-out. This
determination will reflect information specific to each placement operation at the NA-1 facility including the
bulked volume of the dredged material, the geometry of the deposition, and specific permit requirements
imposed to govern the control and release of stormwater from the NA-1 facility. The contractor must then

reinstall the weir boardsin all weirs at or above this e evation.

After the contractor compl etes his demobilization from the NA-1 facility, responsibility for continued
management of stormwater within the basin, as well as all other continuing site maintenance activities
between successive dredging operations, resides with the FIND. To this end, the FIND’s designated site
operator will periodically return to the siteto release stormwater aswell asthe accumulated drainage from the

dredged material asit continues to consolidate under its own weight.

To release this water, the site operator will remove one or more weir boards from a single stack as
necessary to release the surface layer of the ponded water adjacent to the weirs. To minimize the work
required, the operator need only open one side of asingleweir stack (that is, one column of boards) and only
tothelevel to start water flowing over the lowered weir crest. Only when the flow over thelowered weir crest
approaches zero should the operator remove another board. This process should continue oneboard at atime,
until al ponded water drains from the site. The operator should then replace the weir boards to the required

elevation to prevent uncontrolled stormwater releases.

4.2.2  Topographic Surveys

Monitoring the containment area between successive dredging events will include two topographic
surveys of the dike crest and deposition surface. Results from a post-dredging survey, performed as soon as
possible after grading of the dewatered material, will provide an independent check of the dredging pay
volume derived from pre- and post-dredging bathymetric comparison. The second type of topographic survey

would follow the completion of material offloading and related grading operations. Results from this would
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be used to compute the quantity of material removed and the remaining site capacity. Used in combination

with the earlier post-grading survey, this second survey will determine the remaining site capacity.

Asmentioned in Section 2.2, initial dike construction will includeinstallation of settlement platforms
and pore pressure piezometer transducersfor dike settlement monitoring during and after construction. Before
each dredging event, the FIND will apply the topographic survey results and settlement monitoring data to
restore the minimum design crest elevation of 18.5 ft NAVD.

4.3 Material Rehandling/Reuse

Asdiscussed in Chapter 1.0, Site NA-1isone of eight proposed dredged material management areas
designed to serve the long-term maintenance requirements of the Atlantic Intracoastal and Intracoastal
Waterways within Nassau and Duval Counties. This report, as well as the accompanying permit
documentation, has emphasized that although each site has been designed for a specific servicelife, eachis
also to operate as a permanent facility for the intermediate storage and rehandling of dredged material. To
fulfill this intended use, at some point the dewatered material must be removed off site. The following

paragraphs discuss the ultimate use of this material.

Based on a comprehensive analysis of dredging records, the bulked material volume projected for
placement and temporary storage over the 50-yr design servicelife of the eight facilities exceeds 5,000,000 cy
of predominately fine to medium quartz sand. Although relatively minor by the standards of some dredging
operations, this volume still represents a significant quantity of potentially valuable material. Even if the
possible return on the sale of this material were disregarded, the cost savings of permanent storage alone
would justify an effort to determine, through aformal market analysis, the potential demand for dewatered
dredged material.

If such a determination shows that material resale and/or reuse is practical, the properties of the
dredged material must then satisfy the requirements of commercial interests. The coarsest fraction of material
(sand and gravel), partialy segregated through differential settling, can likely be used as is. However, the
feasibility of compartmentalized segregation of material during dredging or mechanical separation following
dewatering should be explored if market conditions dictate. Portions of the material determined to be
unsuitable for fill or other construction purposes because of organic silt or clay content might be used for

landfill capping or agricultural purposes.
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4.4 Additional Environmental Considerations

4.4.1 Biological Monitoring

A primary consideration in the design and operational guidelinesfor Site NA-1 istheintent to limit
adverseimpactsdirectly related to construction of the dredged material management facility. Notwithstanding
the above, additional biological monitoring will be required within the buffer zone which lies outside the
containment area. A biological monitoring program, perhaps extended to the proposed pipeline route aswell
as the immediate vicinity of the site, may include the following elements. If required to update existing
information, an environmental survey of these areas will be performed before site construction to establish
current baseline habitat conditions and population densities. Periodic resurveys should then continue
throughout the service life of the site. Impactsto local habitat resulting from site construction or operation
should be noted, corrective actionstaken, and guidelines devel oped to avoid similar consequences. Similarly,
beneficial aspects of site management should be recognized and encouraged, and the lessons | earned should

be applied to the future operation of this and other comparable dredged material management aress.

4.4.2 Migratory Bird Protection

Asdiscussed in Section 2.3.3, available sediment data suggest that the deposition layer will present
very little sandy substrate, and thus should prove poorly suited for migratory bird nesting. However, given
sufficient sandy material, migratory birds may nest in portions of the containment basin following dewatering
and grading aswell as on the containment dike. Should post-dredging site management activitiesbe required
during the April 1 — September 1 nesting season, they will be carried out in accordance with the site
protection plan (USACE, 1993) summarized in Section 2.4.

4.4.3 Mosquito Control

The basic approach of the mosquito control program for Site NA-1 will emphasize physical rather
than chemical control. Thetime during which standing water remainsinside the containment areawill be kept
to a minimum to reduce the potential for mosquito breeding. The operational phase most favorable for
mosquito breeding followsthe compl etion of decanting when desiccation cracksformin the crust. Trenching
procedures (Section 4.1) will accelerate the dewatering process by allowing much of the moisture within the
cracksto draintotheweirs. However, given the anticipated thickness of the deposition layer and the nature of

the dredged material, the dewatering phase will likely extend long enough to result in successful breeding
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within the desiccation cracks and residual ponds. Thiswould require ashort-term spray program coordinated

through the Nassau County Mosguito Control Board.

45 Site Security

Providing adequate site security will remain a key element in the proper management of NA-1.
Unsecured dredged material containment areas typically host avariety of unauthorized activities including
illegal dumping, vandalism, hunting, and dike destruction by off-road vehicles. Asdiscussed in Section 2.3.8,
security fencing installed around the site’s upland perimeter should limit such activities within the NA-1
containment facility. Authorized access to the area within the fence will be restricted to agents and
representatives of the FIND and the Jacksonville District USACE, and contractor personnel. Accessgateswill
remain locked at all times except during dredging and maintenance operations. The presence of an on-site
operator during such operations should further discourage unauthorized entry to the site and the occurrence of

unsanctioned activities.

Between dredging operationsthe site operator will be responsiblefor carrying out regularly scheduled
inspections. The primary purpose of theseinspectionswill beto perform routine operationa functionsand to
ensurethat facility security ismaintained. Breachesin site security will beidentified and appropriate actions
will be taken as quickly as possible to restore the site to a fully operational standby condition. Other
responsibilities of the operator during these visits will include weir operation and stormwater release,

groundwater monitoring, and routine inspection of dike integrity and buffer area conditions.
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APPENDIX A

March 1995 State Historic Preservation Office Letter



FLORIDA DEPARTMENT OF STATE
Sandra B. Mortham
Secretary of State

DIVISION OF HISTORICAL RESOQURCES
R.A. Gray Building
500 South Bronough Street
Tallahassee, Florida 32399-0250

Director’s Office Telecopier Number (FAX)
(904 488-1480 (904) 488-3353

March 9, 1995
Mr. A. J. Salem, Chief In Reply Refer To:
Planning Division, Environmental Robin D. Jackson
Resources Branch Historic Sites
Jacksonville District Corps of Specialist

Engineers (904) 487-2333

P.0O. Box 4970 Proiject File No. 950254

Jacksonville, Florida 32232-0019

RE: Cultural Resource Assessment Request
NA-1, Crane Island
Disposal Area Construction
Nassau County, Florida

Dear Mr. Salem:

In accordance with the procedures contained in 36 C.F.R., Part
800 ("Protection of Historic Properties"),; we have reviewed the

—referenced proiectl{s) for possible impact to archaeclogical and

historical sites or properties listed, or eligible for listing,

in the National Register of Historic Places. The authority for

this procedure is the National Historic Preservation Act of 1966
(Public Law 89-665), as amended.

A review of the Florida Site File indicated that there are no
archaeological or historic sites recorded within the project area
on the northern end of Crane Island. However, the lack of
recorded historic properties is not considered significant
because this part of the Island has never been subjected to a
systematic, professional survey to locate such properties. The
remainder of Crane Island area was surveyed in 1988 (copy of
report enclosed). Two new archaeological sites, 8NA708 and
8NA709, were located during that survey and one previously
recorded archaeological site, 8NA59 (Florida Site File form
enclosed) was revisited. It is, therefore, the opinion of this
office that there is a reasonable probability of project
activities impacting historic properties potentially eligible for
listing in the National Register of Historic Places, or otherwise
of historical or architectural value.

Archaeological Research Florida Folklife Programs Historic Preservation Museum of Fiorida History
(904) 487-2299 (504) 397-2192 (904) 487-2333 (904) 488-1454



Mr. Salem
March 9, 1995
Page 2

Since potentially significant archaeological and historic sites
may be present, it is our recommendation that, prior to
initiating any project related land clearing or ground disturbing
activities within the project area, it should be subjected to a
systematic, professional archaeological and historical survey.
The purpose of this survey will be to locate and assess the
significance of historic properties present. The resultant
survey report must conform to the specifications set forth in
Chapter 1A-46 and will need to be forwarded to this agency in
order to complete the process of reviewing the impact of this
proposed project on historic properties.

The results of the investigations will determine if significant
historic properties would be disturbed by this project. In
addition, if significant remains are located, the data described
in the report and the archaeologist’s conclusions will assist
this office in determining measures that must be taken to avoid,
minimize, or mitigate adverse impacts to historic properties
listed, or eligible for listing in the National Register of

Historic Places.

Because this letter and its contents are a matter of public
record, the applicant may be contacted by consultants who have
knowledge of our recommendations. This should in no way be
interpreted as an endorsement by this agency. A listing of

srehaeologicalconsultants who work-in-Florida nay-be-obtained

from this office or from the Florida Archaeological Council.

If you have any guestions concerning our comments, please do not
hesitate to contact us. Your interest in protecting Florida’s

historic properties is appreciated.

Sincerely,

wa 62- Kﬁi471/vvbéxytw

#~ George W. Percy, Director
Division of Historical Resources
and
GWP/Jr ] State Historic Preservation Officer

Enclosures (3)
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Engineering Narrative

Northeast Black Hammock Island Disposal Area

This narrative is a summary of the documents which comprise the
permit application package submitted to obtain a long-term dredge/fill
permit for the development of the Northeast Black Hammock Island
dredged material disposal area as a permanent facility to service the
maintenance requirements of the Atlantic Intracoastal Waterway (AIWW)
from Nassau Sound to its confluence with the Ft. George River (cut 27
through cut 11, sta 10+00). The submission of this application
package represents an intermediate step towards the completion of the
second phase of a two phase project sponsored‘by'the Florida Inland
Navigation District. Phase I of the project, which is documented in a
report included as Attachment 6 to this permit application, developed
basic plan concepts for the continuing management of maintenance
material dredged from the Intracoastal Waterway in Nassau and Duval
Counties, defined short and long term program needs based on a
comprehensive examination of historical dredging records for the
project area, and identified suitable centralized sites which satisfy
these needs based on preliminary environmental, engineering, and
cperational criteria. Phase II of the project consists of the
gathering of detailed, site-specific information required for the
preparation and submission of permit applications for the eight
primary disposal sites identified in Phase I. In addition, Phase I1
also addresses the design of the site disposal facilities; the
acquisition of these sites, through negotiation or condemnatioﬁ, by
the Florida Inland Navigation District; and the construction and
continuing operation and maintenance of these sites as permanent

dredged material management facilities.

No attempt is made in this narrative to recount, inm detail, the
information contained in the documents which accompany the permit
application,. Rather, this narrative 1s designed to assist the
reviewer in organizing this information, while emphasizing the
engineering considerations and design specifications presented ih the

attached permit drawings. In addition to the permit drawings and the



Phase I report already mentioned, the documents which comprise the
permit application package for the Northeast Black Hammock Island
Disposal Area include: (1) the boundary survey, providing
completeness, as well as the legal description necessary for site
acquisition; (2) the topographic survey, documenting pre—-construction
topography and drainage patterns, and providing information necessary
for site design, volumetric calculations, and grade analysis; (3) the
sub-surface and soils repoft, identifying site foundatiomn conditions
and in-situ construction material suitability, as well as locating the
water—-table on-site; (4) the environmental report, documenting
existing environmental conditions, including vegetation communities
and wildlife habitats, and serving to guide the configuration of the
containment area within the site s¢ as to avoid, to the greatest
extent possible, the most sensitive environmental areas; and (5) a
site-specific management plan, insuring that the disposal area will
continue to be operated in an efficient manner without undue conflicts
with adjacent off-site land use, and allowing the site to be
maintained as_a permanent facility. It is hoped that the information
contained in this permit application package will provide for the
granting of a long-term permit in keeping with the long-range goals of

the project,.

The proposed Northeast Black Hammock Island disposal area (permit
application drawing, sheet 1 of 7) is a 49.91 acre site vegetated
primarily by pine flatwoods, palmetto prairie, mixed oak/pine,
maritime hammock, and wetland communities. The site lies immediately
west of Sawpit Road, south of Shark Road, and west of the AIWW (Sawpit
Creek). It is one of three dredged material disposal sites proposed
for Black Hammock Island. The other two sites, one existing, one
proposed, are located approximately two miles south of the Northeast

Black Hammock Island disposal area, on the west side of Sawpit Road.

The environmental, engineering, and operational considerations
which led to the selection of the Northeast Black Hammock Island site

as one of the three Black Hammock Island sites are discussed in the
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Phase I report. Also documented is the projected disposal requirement
for the Nassau Sound to Ft. George River reach of the ATWW served by
the three sites. Providing this capacity with three sites allows the"
diked containment basin for the Northeast Black Hammock Island
disposal area to be restricted to the central 22,76 acres of the site
(permit application drawing, sheet 2 of 7), leaving buffer areas of
undisturbed vegetation 300 feet inm width to the north, west and south.
An additional irregular buffer area, varying from 80 feet to over 120
feet in width, separates the containment area from the AIWW to the

east.

Detailed environmental information for the Northeast Black
Hammock Island site is provided in the attached enviromnmental report
(Attachment 4). Salient on-site features include the area of salt
marsh which extends intoe the east-central portion of the site. This
area is clearly connected to the AIWW/Sawpit Creek marsh system (State
waters) and is therefore under the jurisdiction of the Florida
Department of Environmental Regulation (DER) permitting criteria,
However, it will not be impacted by containment area construction
since it lies completely within the eastern buffer =zone (permit
application drawing, sheet 5 of 7). A portion (0.34 acres) of a
second, larger wetland area (0.77 acres), classified as wet prairie,
which exists in the northwestern portion of the site will be destroyed
in the course of dike construction. As an isolated wetland this area
is not under DER jurisdiction. However, the total area of the
contiguous wetland exceeds the 0.5 acre threshold for St. Johns River
Water Management District jurisdiction, although the portion to be
impacted falls below threshold, Also impacted by the construction of
the containment area is a second isolated wetland in the center of the
site (0.37 acres) which is also below St. Johns River Water Management
District jurisdictional threshold. A third isolated wetland, in the
extreme southwest corner of the site, lies wholly within the buffer

area and will not be impacted by construction. The band of maritime



hammock (temperate hardwoods) and mixed wetland hardwoods which 1lie
along the eastern boundary of the site are also preserved within the

buffer.

The topography of the proposed containment area is nearly level,
generally ranging from +46.5 ft to +11.5 ft NGVD, with a maximum of
+13.5 £t NGVD in the extreme northwest corner of the site, and a
minimum of +4.2 ft NGVD (approximately +2.0 £t MHW in this area) along
the AIWW (Attachment 2; permit application drawing, sheet 2 of 7). It
should be noted that a formal determination of MHW was not domne, but
rather a reasonable estimate of its position was made by a Registered
Land Surveyor familiar with the requirements of such determinations,
using accepted survey practice. The gentle slope drains most of the
site eastward toward the AIWW and Sawpit Creek. Calculations based on
the results of a topographic survey have determined the mean elevation

of the proposed containment area to be +9.0 ft NGVD.

The containment area is defined by earthen dikes to be
constructed of material excavated from the site interior. Specific
soil and foundation information (soils/sub-surface report, Attachment
3) confirmed the utility of the preliminary conservative design
originally adopted as being well within the range of standard U.S.
Army Corps of Engineers (COE) practice for similar sites and materials
(permit application drawing, sheet 3 of 7). Design dike
specifications include a dike crest height of +15.0 ft above grade
(+24.0 ft NGVD), a side slope of 1V : 3H, and a crest width of 12.0
ft, yielding a dike width at gréde of 102.0 f«t. As indicated on the
site plan (permit application drawing, sheet 2 of 7) the total plan
area within the outside toe of the dike is 22.76 acres, leaving
approximately 27.15 acres (54%Z) of the total site area essentially
undisturbed. As measured at the crest centerline, the dike perimeter

is 3890 ft, requiring 123,183 c.y. of material to construct.



An additional feature of the dike is a ramp to allow ingress and
egress of heavy equipment to and from the interior of the containment
area. Ramp details are shown in the permit application drawings,
sheets 2 and 4 of 7. The outside slope of the ramp and the slope of
the supporting toe maintain the same 1V : 3H slope as the main dike.
The ascending/descending grade is 43%. These ramps, which allow
removal of the dewatered dredged material, reinforce an important
program concept, as detailed in the Phase I report. That is, although
the containment area is designed to provide capacity adequate to serve
the projected 50-year requiremenf of a designated reach of the
waterway, it is also designed to be a permanent operating facility,
Prior to reaching design capacity, the ramps, in association with
operational procedures detailed in the site-specific management plan
(Attachment 5), will provide for the efficient removal of material for

other uses dictated by prevailing restrictions and market conditions.

The total volume of material required for ramp construction is
14,232 c.y., which when added to the dike requirement of 123,183 c.y.
yields a total construction material requirement of 137,415 c.y. This
is to be provided by the excavation of the interior containment area
to a mean elevation of +2.4 ft NGVD, while maintaining the above grade
interior dike side slope {(permit application drawing, sheet 3 of 7).
Allowing for 2.0 ft of freeboard and an additional 2.0 £t of ponding
depth at the completion of final disposal operations (i.e, filling the
containment area to 4.0 ft below the dike crest, or +11.0 ft above
grade) yields a total site disﬁosal capacity of 394,972 c.y. This
projected capacity, in combination with the projected capacity of the
proposed West Central Black Hammock Island site and the remaining
capacity of the existing Black Hammock Island site (MSA-300E), is
adequate for the projected 50-year disposal requirement of 1,553,852
c.y. for the Nassau Sound to Ft. George River reach as described in
the project Phase I report (Attachment 6). It should be noted that
this disposal requirement represents the 50-year projected in-situ
volume multiplied by a bulking plus over—-dredging factor of 2.15.

Also to be noted is the existence, at the time of testing, of the on-
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site water table at +8.4 ft NGVD +, or. 6.0 ft + above the planmned
excavation grade, which may require a sump and/or pumping of

groundwater seepage during construction.

Supply and return pipeline access is available directly from the
ATWW/Sisters Creek (State waters) to the site (permit application
drawing, sheet 1 of 7) with no additional easement required. Pipeline
placement will require the crossing of little or no fringing marsh
since the shoreline which forms the eastern site boundary is
predominantly an eroding bluff which does not support the
establishment of marsh vegetation. The supply pipeline will enter the
site near the southeast corner of the containment basin (permit
application drawing, sheet 2 of 7). From MHW, the pipeline is to be
routed along the outside toe of the southern containment dike to enter

the basin in its southwest corner by passing over the dike crest.

Removal of the de-canted effluent will be accomplished by a
parallel arrangement of four (4) corrugated metal half-pipes, located
diagonally opposite the slurry inlet (permit application drawing,
sheet 2 of 7). Fach half-pipe will provide for the telease of
effluent over a sharp-crested weir section of minimum length of 9 ft,
for a total minimum crest length of 36 ft. The weir crest height will
be adjustable by means of removable flash boards from +13 ft above
grade to below grade. The four weirs are to be connected by a
manifold, with a single outlet pipe passing under the dike in the
northeast corner of the containment basin, returning the supernatant

to state waters by the most direct route.

The specification of a minimum weir crest length of 36 ft is
based on U.S5. Army Corps of Engineers guidelines related to the dredge
equipment, For this and all project calculations, it has been assumed
that a 24 inch 0.D. dredge (discharge velocity of 16 ft/sec,
volumetric discharge of 6430 c.y./hr, and a 20/80 solids/liquid slurry
mix) would be used for future channel maintenance. However, the

physical constraints of the channel will most likely dictate the use
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of a 16 to 18 inch O0.D. dredge. Therefore, the assumption of a 24
inch dredge insures a conservative. disposal site design. Analysis of
weir performance based on nomograms developed at the COE Waterways
Experiment Station (WES) under the Dredged Material Research Program
(DMRP) (Walski and Schroeder, 1978) indicates that these design
parameters may be expected to produce an effluent suspended solids
concentration of 0.63 g/l1, assuming an average ponding depth of 2 ft.
Translation of suspended solids concentration to a measure of
turbidity on which Florida water-quality standards are based is highly
dependent on the suspended material characteristics. However, WES
guidelines (Palermo, 1978) indicate that this effluent quality should
be adequate. Should effluent quality deteriorate below the ambient
conditions of the receiving waters, steps shall be taken to decrease
effluent turbidity. These include intermittent dredge operation,
increased ponding depth, or the use of turbidity curtains surrounding

the site outlet weirs.

Finally, as part of this application an analysis of containment
area efficiency was performed. Available data characterizing the
sediments to be placed in the proposed Northeast Black Hammock Island
Disposal Area are limited to the results of core borings taken within
the channel prior to its maintenance in 1982. Based on the boring
logs and suspended sediment-time curves, sediment obtained from the
artificial Sawpit Cut-off (cut 27), specifically boring CB-IWW-54, was
determined to represent the most diffic¢ult material to decant of the
limited samples analyzed (permit application drawing, sheet 7 of 7).
Analysis of these data indicates that the containment area provides
adequate retention time to allow the sediment to settle out of the
average ponding depth of 2 ft (8.59 hrs maximum retention time vs.
1.72 hrs required settling time multiplied by a safety factor of 3, or
5.15 hrs). This indicates that a basin retention efficiency of 60% is
required to provide adequate retention time, when the efficiency of
similar containment areas is typically on the order of 447, based on

WES-DMRP research (Shields, Thackston and Schroeder, 1987). However,
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since retention time is directly proportional to ponding depth,
providing the recommended 5 feet of ponding will decrease the required
basin efficiency to a more reasonable 23.7%. Moreover, the WES—DMRP
guidelines indicate that for the minimum design weir loading (i.e,
liquid discharge/weir crest length) of 1.07 cfs/ft, the withdrawal
depth (i.e, the depth at which the gravity forces on a suspended
sediment particle exceed the inertia forces) ranges from 0.67 ft based
on empirical results, to 2.11 ft based on the WES Selective Withdrawal
Model. It should be noted that even the larger of these values should
not result in the resuspension of sediment even at the minimum ponding
depth. This is because of the negative slope of the deposition layer
from inlet to weir, which results in greater ponding depths at the
weir than the 2 ft minimum average ponding depth over the entire

containment area.
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1.0 INTRODUCTION

A key element in the long-term utilization of the Northeast Black Hammock Island Disposal Area
is the development and implementation of a site-specific management plan. The management plan for the
Northeast Black Hammock Island site, outlined in this report, is intended to provide guidance for the
development and operation of the disposal area so that optimum efficiency is achieved in both effluent
quality and disposal area service life while minimizing the impact of the site on the environment and
adjacent areas. Addressed are those facets of site design and operation which directly influence site
efficiency orreduce off-site conflicts. These include elements of site preparation prior to the initial dredging
and disposal of maintenance material, techniques of decanting and dewatering the maintenance material
during and immediately following a disposal event, and criteria for post-dredging site operation and
maintenance. Throughout, the goal of each aspect of sitc management is to assure that the site not only
achieves its minimum design 50-year service life, but also fulfills its potential as a permanent operating
facility for the intermediate storage and re-handling of maintenance material dredged from the Atlantic

Intracoastal Waterway (AIWW).

The Northeast Black Hammock Island site is one of 8 maintenance material disposal sites selected
ag part of a project to provide long-term dredged material containment capacity for the Intracoastal
Waterway within Nassau and Duval Counties. Specifically, the Northeast Black Hammock Island site is
intended to serve that reach of the ATWW between Nassau Sound and the Ft. George River, a distance of
6.05 miles. The containment areas of the 8 sites have been sized to provide a minimum 50-year disposal
capacity, based on a detailed and comprehensive evaluation of dredging records (Taylor and McFetridge,
1986). The design capacity of the Northeast Black Hammock Island site is 394,972 cubic yards (c.y). This
projected capacity, in combination with the projected capacity of the proposed West Central Black
Hammock Island site and the remaining capacity of the existing Black Hammock Island site (MSA-300E),
is adequate for the projected 50-year disposal requirement of 1,553,852 c.y. for the Nassau Sound to Ft.
George Riverreach. Tt should be noted that this disposal requirement represents the 50-year projected in-situ

volume multiplied by a bulking plus over-dredging factor of 2.15.

However, as stated above, beyond satisfying an initial capacity requirement, the management



objective for each of the sites selected within the project area is to efficiently process (i.e. decant and
dewater) the dredged material, and operate the facility so as to extend its usefulness beyond its design service
life. The potential long-term efficiency of the disposal area is established by the design and construction
of the facility, while the degree to which this potential is realized is largely determined by operating
procedures. Specific elements of site design and site operatioﬁ during and following disposal activity will
be discussed in turn as they relate to site efficiency and local impacts. However, design features and
construction practices, beginning with site preparation, provide the foundation for the project, both
physically and figuratively, and should reflect the level of effort that has gone into the selection of the
Northeast Black Hammock Island site, as well as the substantial long-term commitment of state and federal
funds that this project represents. Therefore, the plan begins with a discussion of these in Section 2.0. Site
operational considerations during dredging are discussed in Section 3.0. Post-dredging site management

is addressed in Section 4.0.



2.0 PRE-DREDGING SITE PREPARATION AND DESIGN FEATURES

2.1 Site Preparation

Site preparation required for the Northeast Black Hammock Island disposal area will include the
clearing of vegetation and the alteration of existing topography within the proposed containment area, either
prior to, following, or in association with dike construction. Historically, containment area construction has
often been accomplished without any interior site preparation. Moreover, it is recognized that clearing and
grubbing vegetation and uniformly excavating and leveling the site interior adds significantly to the mitial
construction cost of the containment area, and should not be undertaken without the expectation of
significant benefits. However, it is felt such measures are warranted in the present situation. Regarding the
clearing of vegetation, it has been established (Haliburton, 1978; Gallagher, 1978) that although a limited
growth of herbaceous vegetation or native grasses can improve sedimentation by filtration, the large woody
vegetation (brush, trees) that characterizes the Northeast Black Hammock Island site can constrict or
channelize the flow through the containment area, resulting in short-circuiting, reduced retention times,
resuspension of sediment through increased flow velocities, and the deterioration of effluent quality.
Additionally, failure to clear existing vegetation will result in an increase in the organic content of the fill,
rendering it less suitable for removal and re-use as construction material. Therefore, the containment area

should be cleared and grubbed prior to construction.

Similarly, the existing topography within the containment area, if allowed to remain, will cause the
flow from inlet to weir to channelize, thereby reducing the effective sedimentation area, increasing flow
velocities, and again, decreasing the efficiency of solids removal. Moreover, irregular topography will
produce irregular deposition, which, in turn, will result in the ponding of surface water, thereby inhibiting
the drying of the deposition layer and making initial attempts at surface trenching more difficult. For these
reasons, it is important that a uniform grade be provided from inlet to weir as part of the initial construction
of the facility, with an adequate slope on the order of 0.2%. It is also recognized that given an initially level
surface, differential settling of varying grain size fractions (i.e., rapid precipitation of the coarser fractions

nearer the inlet with increasingly finer sediments deposited nearer the outlet) will quickly establish a



deposition surface sloping downward from inlet to weir once disposal operations begin.

Preliminary site design assumes that the material for dike construction is to be obtained from the
excavation of the interior of the containment area. Construction efficiency may dictate that the dike material
be initially taken from a perimeter trench immediately inside the containment dikes. However, it is
imperative that this trench be eliminated and the site interior re-graded prior to initial disposal, rather than
allowing the trench to fill with sediment, if acceptable effluent quality is to be initially achieved.
Preliminary sub-surface surveys show that material obtained from either a uniform scraping of the site
interior, or from digging a perimeter trench is equally suitable for dike construction. To provide the volume
of material required to construct the dikes it is necessary to excavate to an average grade elevation of +2.4
feet NGVD. Limited data obtained at the time of the soil survey showed the on-site water table at a mean
elevation of +8.4 ft NGVD+, or 6.0 ft+ above the mean excavation grade. This may require a sump and/or

the pumping of groundwater seepage during construction.

2.2 Design Features

No attempt will be made here to address, in detail, all elements of site design. These are described

elsewhere in the permit documentation. Rather, the present discussion will be limited to



those aspects of site design which directly influence site operation and maintenance.

2.2.1 Site Capacity

Dredging records indicate that since the establishment in 1943 of the present 12 foot project depth
within the ATWW segment of the Nassau-Duval County area, maintenance dredging has occurred in the
reach of the Waterway to be served by the three Black Hammock Island sites on average every 6.3 years,
with an average in-situ dredging volume 091,060 c.y. per event. Applying the recommended buiking factor

of 2.15 results in an average disposal requirement of 195,780 c.y. per event.

Several strategies of apportioning the material among the three sites which are to serve this reach are
suggested. From an operational standpoint, the most efficient approach would be for all the material dredged
from the artificial Sawpit Cutoff (cut 27), representing 35% of the disposal requirement for the reach, to be
placed in the adjacent Northeast Black Hammock Island site. The remaining 65% of the disposal
requirement would then be apportioned between the two more centrally located sites. This strategy offers
the operational advantage of minimizing the necessary pumping distance. However, it does carry the
disadvantage of requiring that the supply pipeline be moved between two sites during each maintenance of
the entire reach. Moreover, this apportionment will result in a more rapid filling of the Northeast Black
Hammock Island site sintce the Sawpit Cutoffis projected to produce approximately 35% of the maintenance
material from the Nassau Sound - Ft. George River reach, while the adjacent disposal area represents only
21% of the total capacity of the 3 sites designed to serve this reach. Nevertheless, for the development of
management guidelines it will be assumed that this mode of disposal will be followed. The remaining 65%

of the dredged material from any one maintenance event will then be placed in



the West Central Black Hammock Island site or alternatively the existing site MSA-300E.

One implication of this apportionment strategy, already mentioned, is that the Northeast Black
Hammock Island site will fill more rapidly than the other two sites designated to service the Nassau Sound
to Ft. George River reach of the ATWW. As derived from dredging data presented in the Phase I report
(Taylor and McFetridge, 1986), the projected 50-year disposal capacity requirement (i.e., the projected 50-
year dredging requirement, multiplied by a bulking factor of 2.15) for the artificial Sawpit Cut-off (Cut 27)
is 543,950 c.y., yielding an annualized disposal requirement of 10,879 c.y. When applied to the design
capacity of the Northeast Black Hammock Island site of 394,972 c.y., this disposal rate would result in the
site's reaching design capacity in just over 36 years. The marketing strategies necessary for dredged material
removal and re-use, to be outlined in Section 4.3, must therefore be in place prior to that time if the
Northeast Black Hammock Island facility is to continue operations. If a procedure for removing the
dewatered dredged material is not resolved prior to reaching site capacity, the increased distance required
to place the dredged material in one of the two sites more centrally located within the reach must be accepted
if the combined 50-year design service life of the three sites 1s to be realized. It should be noted that this
increased distance is still well within dredge equipment design Iimits, and therefore only decreases the

efficiency of disposal operations when future dredging is required in the Sawpit Cut-off.

"The above considerations yield an average disposal requirement per event of 68,538 c.y. for the
Northeast Black Hammock Island site. With a diked interior plan area of 13.69 acres, this volume would

produce an average lift of 3.10 feet.

The optimum thickness of the deposition layer produced from a single dredging event (i.e., the
optimum thin lift thickness) has been defined (Haliburton, 1978) under the U.S. Army Engineers Waterways
Experiment Station (WES) Dredged Material Research Program (DMRP) as 3 feet or less when the matenal
reaches its decant point (i.e., the point at which no ponded water remains above the depositional layer). If
it is assumed that the bulked volume of the typical projected lift thickness of 3.10 feet approximates the
volume of the material at its decant point, then it is apparent that the thickness of the projected lift

approximates the optimum thin lift thickness, as defined above. Moreover, an additional consideration



emphasizes the reasonableness of applying thin lift dewatering techniques to the Northeast Black Hammock
Island site. Maintenance of the Intracoastal Waterway (ATWW and ICWW) within Northeast Florida has
historically been determined less by need than by the availability of adequate disposal areas, a situation
which made necessary the present project. As documented in the project Phase I report (Taylor and
McFetridge, 1986), the growth of environmental awareness supported by regulatory policy rendered
unworkable most pre-existing disposal easements and accepted disposal practices. However, the provision
of accessible, permanent disposal facilities such as the Northeast Black Hammock Island site should allow
for more frequent maintenance of the channel with a smaller volume of material being produced from each

event,

The primary advantage of employing thin lifts is that each lift may be completely dewatered prior
to each subsequent scheduled maintenance. Moreover, less active management of the dredged material is
necessary to accomplish the dewatering. Specific dewatering techniques will be discussed in detail in

Section 4.0, Post-Dredging Site Management.
2.2.2 Interior Earthworks

Secondary compartmentalization of the Northeast Black Hammock Island containment area is neither
required nor is it desirable. Reducing the effective containment plan area would compromise the advantages
of thin lift disposal already discussed. In addition, analysis of historical dredging records indicates that

netther the quantity nor the frequency of projected dredging warrants the use of parallel disposal areas.

The relatively small size of the Northeast Black Hammock Island containment area precludes the use
of spur dikes to improve retention times for several reasons. One is that the increased retention times which
may result from the use of spur dikes do not offsct the loss of capacity within the containment area. Another
is that within small containment areas spur dikes are often counter-productive because they constrict the
flow, leading to increased velocities and the possibility of sediment resuspension. For this site the increased
irregularity of the containment area geometry would result in more dead zones, a reduced effective retention

area, and less uniform deposition. Moreover, preliminary analysis of containment area efficiency indicates



that retention times which are adequate to allow precipitation of the finest category of sediment to be
encountered within the reach served by the Northeast Black Hammock Island site are achievable without

recourse to spur dikes.
2.2.3 Ramps

An important project concept is the management of each site as a permanent operating facility even
though each of the three Black Hammock Island sites is sized to provide a combined capacity adequate for
their projected 50-year design life. Therefore, ramps to provide heavy equipment access to the containment
area interior have been integrated into the design of the containment dikes (permit application drawings
sheets 2 and 4 of 7). This was done to provide the capability of efficiently removing the dewatered dredged
material as prevailing restrictions and market conditions dictate. Thus, the disposal site is designed to
function more as a material processing and rehandling station than as a permanent storage facility. In this

manner the useful service life of the site may be extended indefinitely.

The ramps themselves obliquely traverse the containment dikes, maintaining the same 1V:3H side
slope as the dikes. The recommended ascending/descending grade is 4%, with a road surface width of 12
feet. The ramps are positioned along the western containment dike to allow access from Sawpit Road. In
addition to providing for material removal, the ramps also allow easy entry for equipment to be utilized in

the dewatering process. This is discussed in Section 3.0.
2.2.4 Ponding Depth

Ponding depth refers to the height of the water column (with its suspended sediment load) which is
maintained above the depositional surface during dredging and disposal operations. Ponding depth is
regulated by the height of the weir crest, and to a lesser extent, by the dredge plant output. More of an
operational criterion than a design feature, ponding depth is nevertheless a primary design consideration,

impacting containment area and dike geometry, as well as weir design.



It is advantageous to maintain as great a ponding depth during disposal operations as possible.
Increased ponding depth is directly reflected in increased retention time and decreased flow velocities
through the containment basin, and is therefore directly related to improved solids retention and effluent
quality. The limiting consideration for increased ponding depth is the unbalanced head, or hydrostatic

pressure, which the dikes can withstand without compromising their structural integrity.

Preliminary design of the containment area and dikes has provided for a minimum 2 foot ponding
depth in that the capacity of the site is reduced by the requirement of 2 feet of ponding plus 2 feet of
freeboard at the end of the design service life of the containment area, if no intervening removal of dredged
material occurs. Additionally, preliminary analysis of containment area efficiency indicates that a 2 foot

ponding depth provides adequate retention time and acceptable effluent quality.

Care must be exercised during disposal operations such that recommended increased ponding depths
above the 2 foot minimum are not attained too quickly, causing excessive piping and the possibility of dike
failure. However, operational experience has demonstrated that if ponding depth is increased slowly, or over
a series of dredging events, the permeability of the interior dike slopes is reduced as fine sediments are
filtered and trapped by piping through the dike thereby decreasing the probability of dike failure. Restricting
initial ponding depth to 5 feet should eliminate this possibility while providing a sufficient safety factor to

insure efficient solids removal.
2.2.5 Dike Erosion and Vegetation

The stability of the containment dikes must also be insured against erosion from rainfall runoff and
wind. This will be accomplished by vegetating the outer dike slope and crest immediately following dike
construction. Native salt-tolerant grasses will be used (including, but not limited to Paspalum vaginatum)
which quickly form soil binding mats while not rooting so deeply so as to structurally weaken the dikes.
Planting will be on maximum 18 inch centers using nursery stock (slips) to insure rapid coverage. An
additional benefit of vegetating the dikes in this manner is the reduction of the visual impact of the

containment area thereby improving site aesthetics and the local acceptance of what is to be a permanent



facility.

2.2.6 Site Security

Security should be provided appropriate to the commitment of public funds that this project
represents. As a minimum, the site perimeter should be fenced to control public access and to ¢liminate
unauthorized vehicular traffic (off-road vehicles) which damages the dikes. Fencing will also serve to

minimize vandalism.

In addition, on-site operators should be present at all times during active disposal, decanting
following a dredging event, or at any time when significant ponded water remains within the containment
area. This is to insure the proper operation, adjustment, and maintenance of the weirs, as well as to prevent
the premature release of effluent through unauthorized weir operation. Active on-site operation will be

discussed in more detail in Section 3.0.

2.3 Inlet Features

The number and location of the dredge slurry outfalls, or pipeline inlets, within the containment basin
are the primary factors regulating the pattern of deposition within the disposal area. The disadvantage of
a single, fixed inlet is the characteristic mounding of the coarser fraction of dredged material in the vicinity
of the inlet, which if not mechanically re-distributed, results in reduced retention arca. However, the size
of the containment area, the relatively infrequent nature of the required maintenance, and the small disposal
volume associated with each dredging event cannot justify the expenditure and maintenance required by a
fixed, multiple inlet manifold system for the Northeast Black Hammock Island site. More appropriate is the
use of a moveable single inlet with the flexibility to be repositioned between dredging and disposal
operations or within a single dredging event. The single inlet should also be fitted with a device which
breaks the momentum of the jet, such as a flow-splitter or a spoon, to aid in the distribution of the slurry.
However, the ability to evenly distribute the coarser fraction of dredged material within the containment

area by repositioning the inlet pipe and breaking the discharge jet may not preclude the necessity of
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regrading the de-watered sediment prior to the succeeding disposal operation. Efficient use of the
containment area and maximum solids retention performance will require that the initial uniform slope (on

the order of 0.2%) from inlet to weir be re-cstablished between each event.

Preliminary analysis of settling behavior for the Northeast Black Hammock Island Disposal Area
indicates that the maximum available distance between inlet and weir is required for adequate solids
retention. Therefore, movement of the inlet to achieve more even sediment deposition should not result in
a significant reduction in the separation distance between inlet and outlet without the implementation of
additional precautions to ensure that water quality standards are met. These may include increasing the

ponding depth, or the use of floating baffles or turbidity screens surrounding the weirs.

2.4 Weirs

The efficiency of solids retention and the quality of effluent released from the Northeast Black
Hammock Island containment area are strongly influenced by several aspects of weir design. These include

weir type, weir crest length, and the location of the weirs within the containment area.

The type of weir structure employed at the Northeast Black Hammock Island site represents a
compromise between considerations of performance, adjustability, maintenance, and economy. A sharp-
crested, rectangular weir is specified to minimize the depth of withdrawal of the supernatant. Sharp-crested
means that the thickness of the weir crest (T) is small in comparison to the depth of flow over the weir (h);
typically h/T > 1.5. Rectangular means that the weir crest is straight, and flow over the weir is perpendicular
to the weir. The withdrawal depth refers to the depth at which the gravity forces on a suspended sediment
particle exceed the inertial forces. Reducing the depth of withdrawal to a small fraction of the ponding depth
as measured immediately in front of the weir, minimizes the possibility of sediment resuspension.
Moreover, since the concentration of suspended sediment increases with depth, minimizing the depth of
withdrawal maximizes solids retention. Specific expected performance characteristics of the Northeast

Black Hammock Island weir system are discussed later in this section.
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The adjustability of the weir crest height is accomplished by means of removable flashboards. The
range of possible adjustment will be from a maximum elevation of +13.0 feet above grade, allowing 2.0 feet
of freeboard below the dike crest elevation at the end of design service life, to a minimum elevation set
below the original containment area interior grade, thereby providing a means of releasing ponded run-off
prior to initial disposal operations. The flashboards are to be 4 x 4 stock, interlocking by tongue-and-groove
to provide rigidity against hydrostatic pressure, and to minimize between-board seepage of water with a
higher suspended sediment concentration than the clarified water selectively withdrawn over the weir crest.
The use of a flashboard width of 3 inches (afier milling) assures that the minimum adjustment increment
is less than the projected depth of flow over the weir crest (4.8 inches) during disposal operations after the
maximum ponding depth has been attained. At this point the weir discharge approximately equals the liquid
inflow to the containment area. In this manner the operator is provided with adequate adjustment resolution

to maximize weir performance and effluent quality.

The specification of a minimum weir crest length totaling 36 feet is based on U.S. Army Corps of
Engineers guidelines related to dredge equipment. For this and all project design calculations, it has been
assumed that a 24 inch O.D. dredge (discharge velocity, 16 ft/sec; volumetric discharge, 6430 c.y./hr; 20/80
solid/liquid slurry mix) would be used for future channel maintenance. However, the physical constraints
of the channel will most likely dictate the use of a 16 to 18 inch O.D. dredge. Therefore, the assumption of
a 24 inch dredge insures a conservative disposal site design. The 36 foot minimum weir length is to be
provided by 4 corrugated metal half-pipes, each with a sharp—cre'sted weir section of minimum length 9 feet.
The four pipes will be connected by a common manifold such that the effluent will exit the containment area
via a single pipe under the dike. Analysis of weir performance based on nomograms developed at the
Waterways Experiment Station under the Dredged Material Research Program (Walski and Schroeder, 1978)
indicates that these design parameters may be expected to produce an effluent suspended sediment
concentration of 0.63 g/1, assuming an average ponding depth of 2 feet. Increasing ponding depth above this
level as recommended should result in a further improvement in effluent quality. Translation of suspended
solids concentration to a measure of turbidity on which Florida water quality standards are based is highly
dependent on the suspended material characteristics. However, WES guidelines (Palermo, 1978) indicate

that this effluent quality should be adequate.
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The final weir design parameter which was considered is the location of the weirs within the
containment area such that the distance from the dredge pipe inlet is maximized and the return distance to
the ATWW is minimized. The latter requirement is to allow the effluent to be transported from the
containment area by gravity flow. However, it may prove necessary to provide auxiliary pumping of the
effluent for the first disposal event until the deposition level in the containment area is sufficiently raised
above mean high water (+2.0 feet  NGVD). Positioning the weirs as shown in permit application drawing,

sheet 2 of 7, provides approximately 1200 feet from inlet to weir.

Based on this weir location, an analysis of containment area efficiency was performed. Available
data characterizing the sediments to be placed in the proposed Northeast Black Hammock Island Disposal
Area are limited to the results of core borings taken within the channel prior to its maintenance in 1982.
Based on the boring logs and suspended sediment-settling time curves, sediment obtained from boring CB-
IWW-54 was determined to represent the most difficult matenal to decant of the limited samples analyzed
(permit application drawing, Sheet 7 of 7). Analysis of these data indicates that the containment area
provides adequate retention time to allow the sediment to settle out of the average minimum ponding depth
of 2 ft (8.59 hrs maximum retention time vs. 1.72 hrs required settling time multiplied by a safety factor of
3, or 5.51 hrs). This indicates that a basin efficiency of 60% is required to provide adequate retention time,
greater than the reported mean efficiency of similar containment basins (44%), but well within the reported
range of basin efficiencies under similar conditions, based on WES-DMRP research (Shields, Thackston
and Schroeder, 1987). Moreover, since retention time is directly proportional to ponding depth, providing
the recommended S feet of ponding will decrease the required basin efficiency to a more reasonable 23.7%.
The WES-DMRP guidelines also indicate that for the minimum design weir loading (i.e, liquid
discharge/weir crest length) of 1.07 cfs/ft, the withdrawal depth ranges from 0.67 ft based on empirical
results, to 2.11 ft based on the WES Selective Withdrawal Model. It should be noted that even the larger
of these values should not result in the resuspension of sediment even at the minimum ponding depth. This
is because of the negative slope of the deposition layer from inlet to weir, resulting in greater ponding depths

at the weir than the minimum 2 ft average ponding depth over the entire containment area.
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3.0 OPERATIONAL CONSIDERATIONS DURING DREDGING

The primary considerations in managing the containment area during disposal operations are
maintaining acceptable effluent quality during the decanting process, and by controlling the pattern of
deposition, maximizing the potential for dewatering the deposited material subsequent to the completion
of dredging operations. To this end, four aspects of site management are discussed. The first addresses the
placement and handling of pipelines to and from the containment area. Emphasis here is placed on
minimizing associated adverse environmental impacts. The second consideration discussed is the operation
and monitoring of the containment area inlets. Site operational guidelines and procedures included here are
intended to promote the efficient utilization of the containment area, and to facilitate the achievement of
effluent water quality standards. The third site management consideration addressed, and the one most
critical for determining the quality of effluent released from the disposal site, is weir operation. Lastly, a
monitoring program to insure that the operation of the containment area does not degrade the shallow aquifer

groundwater of the region will be discussed.

3.1 Placement of Pipelines

Each maintenance and disposal operation over the design life of the Northeast Black Hammock
Island disposal site will require the placement and retrieval of both supply and return pipelines. Supply and
return pipeline access is available directly from the ATWW/Sisters Creek (State waters) to the site (permit
application drawings, sheet 1 of 7) with no additional easement required. The supply pipeline will enter the
site near the southeast corner of the containment basin (Permit application drawing, sheet 2 of 7). From
MHW, the pipeline is to be routed along the outside toe of the southern containment dike to enter the basin

in its southwest corner by passing over the dike crest.

The clarified effluent will be collected from the four weir sections by a manifold system within the
containment area. A single return pipeline will then exit the containment area under the dike in the northeast

corner, returning the supernatant to state waters by the most direct route.
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Following completion of the required dredging, the supply pipeline will be removed. The return
pipeline will remain in place until all ponded water is removed and the decanting process is completed, at
which time it also will be removed. Detailed analysis of dredging records indicates that maintenance of the
Nassau Sound to Ft. George River reach of the ATWW has historically been required an average of every
6.3 years. Although it 1s expected, for reasons previously discussed, that the frequency of maintenance
dredging within this reach will increase somewhat in the future, it is not feasible from the standpoint of
economy to allow the pipelines to remain permanently in place when they are to be required no more than
once every 3 to 4 years. It should also be noted that the run-off which is expected to collect in the
containment area will be removed via the weir system so that any suspended sediment, eroded from the dikes
and deposited material, will be retained. The run-off will be routed to the ATWW/Sawpit Creek requiring
less than 120 feet of culvert pipe. There it will be released at the mean hi gh water line of the waterway. The

removal of run-off will be discussed further in Section 4.2.1.

3.2 Inlet Operation

The manner in which the inlet pipe is operated will be primarily determined by the quality of the
sediment to be dredged. Previous estimates of containment area solids retention performance have been
based on a limited series of channel sediment core borings obtained prior to the last channel maintenance
(1982). Although these samples may be generally indicative of the quality of sediment to be encountered
within the Sawpit Cut-off (Cut 27) served by the Northeast Black Hammock Island site, more specific
information will be obtained prior to future maintenance operations. This information will document the
results of core borings taken within the shoal areas to be dredged, and will include, at a minimum, boring
logs and qualitative categorization of each strata of sediment, gradation curves and/or Atterberg limits, and

suspended sediment-settling time curves for the aggregate from each boring location.

The documented presence of discrete shoals or significant depositional strata characterized as
predominantly fine-grained materials would require a special strategy of inlet operation, differing from the
predominant strategy employed at the majority of the sites within the project area in which the sediment

consists mostly of fine to medium quartz sand, but appropriate for the organic silts to be placed in the
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Northeast Black Hammock Island site. For this case, compartmentalization of the containment area by use
of interior dikes is not warranted for reasons discussed in Section 2.0. However, segregation of the fine-
grained major fraction to optimize the engineering properties of the remaining sediment is desirable, and
can be achieved by moving the inlet pipe to deposit the silts nearer the weirs, thereby keeping the fine
material spatially concentrated. Therelatively minor coarser fraction dredged during the same operation can
then be deposited within the southwestern corner of the containment area adjacent to where the inlet pipe
crosses over the dike crest. However, if this were to be done, additional operating precautions would
become necessary. Because of the reduced distance between the area of fine material deposition and the
weirs, retention times adequate to allow precipitation of the fine sediment and maintain acceptable effluent
quality must be provided by additional ponding depth, intermittent dredge operation, or the use of turbidity
control devices. Preliminary analysis of the channel sediment core borings, taken prior to the last
maintenance of this reach (1982), indicated that approximately 5.15 hours of retention time were required
to provide adequate solids retention. Based on the operating parameters of the dredge equipment as
discussed previously (Section 2.4), this retention time would be provided by allowing the ponding depth to
increase an additional 1.2 feet following deposition of the fine material. This increase over the 2 foot
minimum ponding depth 1s clearly reasonable given the previous recommendation of a maximum
operational 5 foot ponding depth. Combined with the expected shut-downs in pumping operations to
relocate the dredge plant and inlet pipe, this strategy would allow for the maintenance of acceptable effluent
quality. However, to achieve the desired segregation of fine-grained material, this strategy must also include
the removal of a substantial portion of the segregated material following dewatering and prior to succeeding

disposal operations.

3.2.1 Monitoring related to Inlet Operation

During active disposal operations, several monitoring procedures related to inlet operations will be
required. Ponding depth, as previously mentioned, is a critical parameter for the optimization of
containment area performance. It is desirable to maintain as great a ponding depth as possible, thereby
increasing retention time, solids retention, and effluent quality. However, unbalanced hydrostatic forces

resulting from too great a ponding depth under saturated foundation conditions can lead to slope instability,
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slumping, and the potential for dike failure. Obviously, the latter situation must be avoided at all costs.
Therefore, ponding depth can be increased above the 2 foot minimum only under close monitoring, by visual
inspection, of dike integrity. Indications of impending instability include evidence of seepage related to
piping and foundation saturation at the outer dike toe, and small-scale slumping. If no effluent is released
at the weirs, the design dredge output (i.e., 6430 c.y./hr slurry at a 20/80 solids/liquid mix, or 5144 c.y./hr
liquid) will produce an increase in ponding depth of approximately 0.23 ft/hr at the Northeast Black
Hammock Island site. This rate is slow enough to allow close continual monitoring of the entire dike
perimeter. Ponding depth should not be permitted to increase beyond a maximum of 5 feet. Continuous
monitoring of dike stability should be performed during periods when ponding depth is maintained above

the 2 foot minimum.

Optimal containment area operating efficiency requires that flow through the basin approximate plug
flow to the greatest degree possible, thereby minimizing the uneven distribution of flow velocities and
sediment re-suspension, and maximizing retention time. Therefore, the pattern of sediment deposition
should be monitored for indications of irregular distribution, channelization, and short-circuiting. If
evidence of such anomalies is found, the inlet pipe should be repositioned until a more uniform depositional

surface 1s formed.

Lastly, the dredge plant output should be periodically monitored at the slurry outfall within the
containment area throughout dredging and disposal operations to confirm or refine dredge output
specifications including volumetric output and slurry solids content. These parameters, in combination with
the duration of actual dredge operation can be used as an independent measure of disposal volume for
purposes of determining remaining site capacity. Additionally, disposal volume can be used with pre- and
post-dredging bathymetric surveys of the channel and topographic surveys within the containment area
following disposal and dewatering of the deposition layer to refine the bulking factor employed to translate
in-site dredging volume to required disposal volume. Also, within the same monitoring program the quality
of sediment dredged should be examined by typical laboratory techniques of soils analysis including the
establishment of grain size distributions, settling velocities, specific gravity, and Atterberg limits, if

appropriate. The results of this monitoring and analysis, together with measures of effluent quality, to be
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discussed in the following section, will provide a basis for the operational management of containment area

performance and efficiency.
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3.3 Weir Operation

Once the containment area is constructed and dredging and disposal operations have begun, the most
effective way to control effluent quality is by changing the ponding depth and rate of flow over the weir
through adjustments in the weir crest elevation. Prior to the commencement of dredging, the weir crest
elevation should be set as high as possible to preclude the early release of effluent. The minimum initial
elevation above the mean interior site grade should be equal to the maximum anticipated mean ponding
depth of 5 feet. For the Northeast Black Hammock Island site, this will result in an initial weir crest
clevation of +14.0 ft NGVD, or 6.2 feet above grade at the weirs, given an initial containment area interior
slope of 0.2%, and a distance from inlet to weir of 1200 ft. As the deposited material reaches the base of
the weirs, the weir crest elevation should be increased at approximately the same rate as the growth of the
depositional layer. With the average depth of deposition per event projected to be 3.10 ft (Section 2.2.1),
maintaining a mean ponding depth of 5.0 ft (6.2 ft at the weirs) will result in a weir crest elevation at the

completion of dredging of approximately +17.1 ft NGVD.

Once dredging begins, the weir crest elevation should be maintained at its initial elevation until the
ponded water surface approaches the weir crest. During this initial phase of operation in which no effluent
is released, the discharge of the dredge plant should result in an increase in ponding depth of approximately
0.23 ft/hr, and an increase in the ponded water surface elevation (ponding depth plus depositional layer) of
approximately 0.29 ft/hr. This relatively slow rise should allow for close continual monitoring of the entire
dike perimeter for indications of slope instability, as discussed in the previous section. Inspection is most
critical during the initial phase of operations, and during subsequent disposal periods when the ponded water
surface is raised above its previous maximum elevation. Experience has shown that as the ponded water
percolates into the interior dike slope, the fine suspended sediment is filtered by the coarser dike material.
This reduces the permeability of the dikes and decreases the susceptibility of the dikes to piping and

saturation.

As ponding depth increases above the 2 foot minimum design depth (or approximately 3.2 feet at

the weirs), the decision must be made to initiate release of the supernatant. It is important to note that the
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weirs are only flow control structures and therefore cannot improve effluent quality beyond that of the
surface water immediately interior to the weir crests. Thus, the decision to release must be based on the
results of turbidity testing or suspended sediment concentration analysis conducted on the surface waters
nside the weirs. These tests must reflect conditions at the maximum depth of withdrawal. For the Northeast
Black Hammock Island site this was determined from recommended WES procedures to be 2.11 feet, based
on a design weir loading of 1.07 cfs/ft. If adequate water quality is not achieved prior to the ponded water
surface reaching the initial weir crest elevation, the dredge plant must be shut-down until the surface water
turbidity reaches acceptable limits, or until alternative measures such as the installation of turbidity screens
or floating baffles are implemented. If the desired water quality is achieved at a ponding depth less than the
initial weir crest elevation, the water surface should still be permitted to rise to the weir crest provided that

dike integrity is not threatened.

Once flow over the weirs has begun and effluent of acceptable quality is being produced, as indicated
by effluent sample analysis, the hydraulic head over the weir becomes the most readily used criterion for
weir operation. For a design weir loading of 1.07 cfs/fi, the operational static head has been calculated to

be 0.47 ft. or 5.6 inches, based on an empirical relationship developed for sharp-crested weirs.
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Actual operating head over the weir can be measured on site by two methods. First, it can be
determined by using a stage gage, located in the basin where velocities caused by the weir are small (at least
10 to 20 ft from the weir), to read the elevation of water surface and subtracting from it the clevation of the
weir crest. The static head can also be determined indirectly by measuring the depth of flow over the weir.
The ratio of depth of flow over the weir to static head has been shown to be 0.85 for sharp-crested weirs,
yielding a design depth of flow for the Northeast Black Hammock Island facility of 0.40 ft or 4.8 inches.
If the head over the weir, as measured by cither method, falls below these design values as a result of
unsteady dredge output or intermittent operation, effluent quality should increase. However, if the head
exceeds these values, the ponding depth should be increased by adding a flash board, or dredging should be

interrupted to prevent a decrease in effluent quality.

At all times, each of the four weir sections must be maintained at the same elevation to prevent flow
concentration and a decrease in effluent quality related to an increase in weir loading. It is also important
to prevent floating debris from collecting in front of the weir sections. This will result in an increase in the

effective depth of withdrawal and a corresponding increase in effluent suspended solids concentration.

After dredging has been completed, the ponded water must be slowly released, allowing the flow
over the weir to drop essentially to zero before the next flash board is removed. Monitoring of effluent
quality should continue during this process, and if turbidity violates water quality standards the effluent must
be retained until analysis of the interior surface waters indicates the suspended solids concentration to be
within acceptable limits. The decanting process should continue in this manner until all ponded water is
released over the weirs. Trenching and other dewatering techniques are considered post-dredging site

operating procedures and are discussed in Section 4.0.

3.4 Monitoring of Effluent

Monitoring of effluent released from the Northeast Black Hammock Island disposal site will be an
integral part of the operation of the facility. The containment area has been designed to produce effluent

which meets the water quality standards for Class II waters as set forth in Chapter 17-3 of the Florida
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Admimistrative Code. These rules require among other things that actual site compliance be documented
by results obtained from a comprehensive monitoring program. Therefore, the monitoring program should
be in place at all times during active disposal operations. Effluent samples should be taken and analyzed

as often as is practical. The minimum recommended sampling frequency is two times per eight hour shift.

Although the turbidity of the effluent is but one of 29 parameters addressed in the Florida state water
quality standards, compliance with these standards has been historically based on turbidity alone for several
reasons. Turbidity, along with dissolved oxygen and alkalinity, is the parameter most reliably measured in
the field, and the only one over which the containment area operator may exercise direct control. Moreover,
turbidity is a strong indicator of general effluent quality since many contaminants, most notably the toxic
metals, exhibit a strong affinity for fine particles. Thus, reducing turbidity should result in an overall

umprovement in effluent quality.

It is recognized, however, that the disturbance of contaminated sediments may result in the release
of other pollutants, predominantly nutrients and hydrocarbons, which do not necessarily associate with fine
particles. Thus, if the in-situ sediments contain elevated levels of these contaminants, turbidity may be a
superficial indicator of effluent quality. Monitoring of effluent should therefore be based on the results of
comprehensive elutriate and dry analysis of the sediment to be dredged prior to the commencement of
dredging. The testing required under the effluent monitoring program should then focus on those
contaminants whose presence in the sediment has been demonstrated. Because of the time delay associated
with laboratory analysis and the relatively short duration of dredging (for the Northeast Black Hammock
Island site, typically less than 60 hours of continuous dredge plant operation} tﬁe results of this analysis will

necessarily determine the continuing permitability of the site for succeeding disposal operations.

Because effluent turbidity is a primary water quality parameter for disposal site operation,
compliance with turbidity standards will conirol both the dredge plant output and the release of effluent.
State turbidity standards are expressed in terms of nephelometric turbidity units (NTU), or the degree of

transparency of the effluent relative to the transparency of the receiving water. Containment area design
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guidelines published by the U.S. Army Engineers Waterway Experiment Station (WES) under the Dredged
Material Research Program (DMRP) relate containment area performance to the suspended solids
concentration of the effluent. The translation of solids concentration, expressed as g/l for example, to a
measure of turbidity is highly dependent on the characteristics of the suspended material. It would therefore
be very useful for the operation of this site, as well as the design and operation of other similar sites, to use
the effluent monitoring program in combination with the known sediment characteristics to relate the site
design parameter of suspended solids concentration to the state performance criterion of turbidity or

transparency. This should be a primary objective of the site monitoring program.

3.5 Groundwater Monitoring

Black Hammock Island is an area of upland, the majority of which is surrounded by salt marsh
experiencing periodic tidal inundation. As would be expected under such conditions, preliminary sub-
surface surveys have documented a relatively high water table less than 2.8 feet beneath the undisturbed soil
surface at the specific locations sampled. Although it is anticipated that the Northeast Black Hammock
Island containment area will impound brackish water pumped from the ATWW in connection with dredging
operations only for relatively short periods (on the order of 2-3 weeks) once every 3 to 4 years, the
possibility exists for chloride intrusion into the shallow aquifer. All potable and sanitary water used by the
residents of Black Hammock Island is obtained from deep wells (typically exceeding 300 feet in depth)
which tap the geologicallyisolated Floridan Aquifer. However, water for lawn irrigation may be drawn from
the shallow aquifer if it proves suitable. Prudence dictates that prior to any construction or disposal activity
shallow test wells be sunk within the planned on-site buffer regions on the north, west, and south sides of
the containment area. A baseline chloride concentration should be determined under pre-construction
conditions, and a regular monitoring prdgram should be established to document any deviations from these
conditions. Ifirrigation water is drawn from the shallow aquifer, saltwater intrusion could result. Therefore,
it is important that an ongoing well monitoring program be kept in place to distinguish any changes in

groundwater chloride concentrations which are attributable to the operation of the containment site.
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4.0 POST-DREDGING SITE MANAGEMENT

Following the completion of each dredging event the third phase of disposal site operation occurs.
This is referred to as the post-dredging phase. It continues until the next maintenance dredging event begins.
During the post-dredging phase dredged material deposited within the containment area is managed so as
to maximize the rate at which its moisture content is reduced. In so doing the material is made suitable for
handling and removal from the site which is a primary objective of the site management plan. However,
because of the permanent nature of the Northeast Black Hammock Island disposal site other management
procedures between active dredging operations will also be required. These include a comprehensive
monitoring and data collection effort to guide the efficient use and environmental compliance of the disposal
area, the handling of stormwater runoff, the monitoring and maintenance of site habitat, mosquito control
measures, and the provision for adequate ongoing site security. These are discussed in the following

paragraphs.

4.1 Dewatering Operations

The organic silts which are anticipated to constitute the majority of the material to be deposited in
the Northeast Black Hammock Island site will prove resistant to drying without the application of some
limited dewatering procedures. Those methods which are most appropriate for the quantities of fine material
and the thin lifts projected for the Northeast Black Hammock Island site are surface water removal, shallow
trenching to promote continued drainage, and mechanical reworking of the dried deposition layer. Each

procedure and its specific application to the present situation is discussed below.

The removal of ponded surface water (decanting) is necessary before significant evaporative drying
of the fine grained material can occur. However, it is unlikely that all ponded water can be drained from the
area of fine material deposition without some excavation to connect the weirs with the ponds which form
in depressions in the depositional topography. During this phase of operations, it will be necessary to raise
the elevation of the weir crests to prevent the premature release of the remaining ponded water which as a

result of the excavation will contain high suspended solids concentrations.
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Following the completion of decanting and the removal of all ponded water, a system of drainage
trenches will be necessary to continue to lower the moisture content of the deposition layer. The shallow
trenching required to adequately drain the relatively thin layers of fine material deposited in the site could
best be accomplished by using the Riverine Utility Craft (RUC) developed for the U.S. Navy or a similar
amphibious vehicle. However, due to the RUC's very limited availability and the small size of the Northeast
Black Hammock Island site, it may prove to be more economical to use conventional low ground pressure

equipment to dig the trenches.

Initial irenching should begin following the completion of decanting as soon as the consistency of
the deposition material allows to drain the remaining ponded water to a sump excavated within the
containment area adjacent to the weirs. Water should then be released over the weirs as soon as water
quality standards can be met. More intensive trenching should wait until a significant crust (greater than 1-2
inches) has developed on the surface of the fine sediment slurry, allowing the formation of desiccation
cracks, and retardiné additional evaporative drying. A system of radial or parallel trenches should then be
constructed to a depth dictated by the resistance to slumping of the semi-liquid layer beneath the crust. As
the water table within the deposition layer is lowered by drainage and evaporation and the thickness of the
crust increases, the trenches must be progressively deepened. At the Northeast Black Hammock Island site
it is anticipated that following initial construction of the trenches, deepening to provide sufficient drainage
for the relatively thin fine sediment deposition layer will be required no more than three times. Evaporative

drying will continue until the crust extends throughout the entire depositional layer.

4.2 Grading the Deposition ‘Material

If the inlet placement strategy discussed in Section 3.2 results in a deposit of fine material of
sufficient thickness (greater than 1-2 feet) to atlow efficient removal by conventional equipment, this should
be done prior to grading. Removal of the fine material at this time offers several advantages. The primary
advantage is the segregation of that fraction of sediment which is least desirable for recovery and re-use,
thereby rendering the remaining coarser material more marketable. Removal of the fine sediment also

prevents the subsequent formation of a depression near the weirs as the fine material continues to consolidate
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under pressure from succeeding deposits. And, while it is not anticipated that the sediment will be found
to be significantly contaminated, many commonly occurring contaminants, most notably the toxic metals,
exhibit a marked affinity for fine particles, and therefore will tend to be associated with the finer fraction
of sediment. Removing this fraction to a landfill for storage or treatment will remove the accumulated

contaminants as well,

Grading of the deposition layer should begin as soon as possible following either the completion of
dewatering operations or the removal of the fine grained fraction, if appropriate. The grading should consist
primarily of distributing the mounded coarser sediment (sand, gravel, etc.) over the remainder of the

containment area so as to re-establish the initial uniform 0.2% downward slope from inlet to weir.
4.2.1 Control of Stormwater Runoff

Beyond simply preparing the site for the next disposal operation, as previously discussed (Section
2.1), grading of the dewatered deposition material will accomplish several additional benefits. One is the
control and release of stormwater runoff. A shallow and uniform slope toward the weirs will insure adequate
drainage and eliminate the ponding of runoff in irregular depressions. It will also minimize flow velocities
and the risk of channelization and erosion. In compliance with regulatory policy, a sump or retention area
should be constructed adjacent to the weirs of adequate capacity (with the weir flash boards in place) to
retain the runoff from the first inch of precipitation from a storm. For the Northeast Black Hammock Island
containment basin plan area of 13.69 acres, a retention pond with a minimum capacity of approximately
50,000 ft* will be required. This capaﬁity would be provided by a circular basin with a radius of 90 ft and
an average depth of 2 ft. However, it is preferable to maintain the weir crests above this minimum elevation.
A site operator would then be responsible for the gradual release of the ponded runoff at intervals to be
determined by local weather conditions. It may also be necessary to provide shallow trenches or swales from
the center of the retention basin to one or more weir sections so that the runoff may be quickly and

completely released.

As discussed previously (Section 3.1), the clarified run-off will be transported from the terminus of
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the outlet manifold to MHW via culvert, following the same route as the return pipeline. However,

construction details (required slope, culvert size, etc.) will be deferred to the final design phase.

Additional benefits gained by grading the mounded coarse material over the entire containment basin
include providing a free-draining substrate in the area of fine sediment deposition by separating successive
depositional layers of silts and clays, thereby improving subsequent dewatering of this material; and, by

distributing the mounds of sands and gravel, re-establishing the effective plan area of the containment basin.
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4.3 Material Rehandling/Reuse

As discussed in Section 1.0, Northeast Black Hammock Island is one of eight proposed disposal
areas designed to serve the long-term maintenance requirements of the Intracoastal Waterway within Nassau
and Duval Counties. Throughout this report as well as the accompanying permit documentation it has been
emphasized that although each site has been designed for a specific service life, it is to be operated as a
permanent facility for the intermediate storage and re-handling of dredged maintenance material. This
approach to site management obviously requires that at some point the dewatered material be removed from
the containment areas for re-use or permanent storage at another location. The determination of the ultimate

use of this material is discussed in the following paragraphs.

Based on a comprehensive anélysis of dredging records, the bulked disposal volmne projected over
the 50-year design service life of the eight facilities totals over 5 million cubic yards of predominantly fine
to medium quartz sand. Although relatively minor by the standards of some dredging operations, this
volume still represents a significant quantity of potentially valuable construction material. Even if the
possible return on the sale of this material were disregarded, the savings on the cost of permanent storage
alone would justify a concentrated effort to determine, through a formal market analysis, the potential local

market for fill or construction material.

If such an analysis determines that material resale and/or reuse is practical, it still must be
demonstrated that the engineering properties of the dredged material satisfy the requirements of commercial
interests. Moreover, while it is anticipated that much of the material can be used 'as is', having been partially
segregated through differential settling, the potential for compartmentalized segregation of material during
disposal or mechanical separation following dewatering should be explored if market conditions dictate.
Or, more appropriate to the Northeast Black Hammock TIsland site, a major fraction of the material may be
unsuitable for fill or other construction purposes because of high organic silt content. Thus, it mightbe used

as capping for landfills, or as agricultural material.

If the market analysis determines that resale or reuse is not feasible, it will be necessary to locate and
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develop a centralized permanent storage facility. The appropriate location for such a facility would appear
to be inland, where lower real estate values and development potential makes permanent storage more
economically feasible. The optimal distance from the initial containment area to the permanent storage site

would represent a compromise between lower land costs and higher transportation expense,

4.4 Monitoring of Containment Area Performance

Several monitoring programs relevant to site management between successive disposal operations
have already been discussed. These include the monitoring of shallow aquifer groundwater for evidence of
clevated chloride concentrations attributable to the containment basin and the analysis of the effluent (in this
case stormwater runoff) released over the weirs. These programs should continue throughout the service
life of the site, although between active disposal operations the sampling interval may be extended to

coincide with regular site inspections required to maintain security.

Additional site monitoring in the form of topographic surveys of the containment area deposition
surface is also recommended. These surveys consist of three basic types. The firstis a post-dredging survey
which should be performed as soon as possible following the completion of material dewatering operations
and initial grading of the deposition surface. From this a refined estimate of the quantity of material
deposited can be obtained. The second type of topographic survey would follow the completion of material
removal and related grading operations. Results from this would be used to compute the quantity of material
removed and the remaining site capacity. The third type of topographic survey is referred to here as a pre-
dredging survey. During periods in which no material is removed between dredging events this survey is
recommended prior to the commencement of disposal operations. Results obtained from it, in combination
with information obtained from the previous post-dredging survey, can be used to determine the amount of

material consolidation which has occurred, and to compute remaining site capacity.

In conjunction with the monitoring of consolidation, a series of core borings performed following
the completion of de-watering would further define the progress of consolidation while providing a means

to determine the engineering properties of the dewatered material and its suitability for re-use. Samples
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should be analyzed for grain size distribution, Atterberg limits, moisture and organic content, and other

factors which may affect the marketability of the material.

4.5 Monitoring of Habitat and Vegetation

Despite the environmental considerations which have gone into the selection of the Northeast Black
Hammock Island site and the design of the containment basin, it is clear that the construction and operation
of a dredged material disposal facility will have a measurable impact on the habitat and envirommental
values of the area. The development of the site design and operational guidelines reflect the desire, as well
as the permit requirement, to restrict significant adverse impacts related to habitat destruction to the
containment area itself. Yet even within the containment basin, the destruction of existing habitat is not
without some mitigating factors. Experience with similar disposal areas has demonstrated that some shore
birds, most notably least terns, favor the coarse sandy substrate which will characterize portions of the site
interior for nesting. This is particularly frue in areas such as northeast Florida where development and
population growth have reduced other available nesting sites. Moreover, informal surveys of similar existing
disposal sites have documented a greater diversity of bird species using the containment area for feeding,
foraging, roosting, etc., than adjacent undeveloped areas. These anecdotal reports should be verified through
formal monitoring and data collection by qualified biologists, and the observations and recommendations
of the monitoring team should guide site management procedures. These recommendations could include,
for example, the timing of disposal operations to avoid nesting seasons, or the periodic retention of

stormwater runoff to provide forage for wading birds.

Biological monitoring should also extend to the buffer zone which lies outside of the containment
area, and to the pipeline casement and adjacent marshes as well. A comprehensive environmental survey
completed prior to any construction would be required to establish baseline habitat and vegetation
conditions. Periodic re-surveys should continue throughout the service life of the site. Degradation of
habitat related to the interruption of natural drainage patterns or other aspects of site construction or
operations should be noted, corrective action taken, and guidelines developed to minimize further adverse

impact. Similarly, any beneficial aspects of site management should be recognized and encouraged, and the
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lessons learned should be applied to the future operation of this and other comparable disposal areas.

4.6 Mosquito Control

The basic approach of the mosquito control program for the Northeast Black Hammock Island
disposal area will be physical control through the minimization of periods during which standing water
exists inside the containment area. The stage of operation most prone to allow mosquito breeding 1s the
dewatering of sediment when desiccation cracks form in the crust as the fine sediment shrinks through
evaporative drying. Trenching procedures (Section 4.1) will accelerate the dewatering process by allowing
much of the moisture within the cracks to drain to the weirs. However, adverse climatological conditions
could delay the dewatering phase long enough to result in successful mosquito breeding within the
desiccation cracks, requiring a short-term spray program coordinated through the Duval County Bio-

Fnvironmental Services.

4,7 Site Security

Disposal areas have typically been subject to a variety of unauthorized activities including illegal
dumping, vandalism, hunting, and the destruction of dikes through the use of off-road vehicles. As
discussed previously, the installation of security fencing and the presence of an on-site operator during all
phases of active disposal and de-watening should reduce the potential for misuse. However, it 1s
recommended that a mechanism for regular site inspections be established so that misuse can be identified
and necessary measures taken. Moreover, all reports of unauthorized activity should be immediately

investigated, and if such activity continues, local authoritics should be notified.
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