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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 maintenance 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 area so that it efficiently processes, temporarily stores, and ultimately transfers material dredged 

during scheduled channel maintenance operations. 

 

To that end, this document addresses those facets of site design and operation that directly influence 

site efficiency or reduce off-site conflicts. These include 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 is to ensure that the site not only achieves its minimum 10-year (-yr) design service 

life but also fulfills its potential as a permanent operating facility for the intermediate 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 Crane Island, east of the AIWW and west of the Fernandina Beach 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 borders the north, west, and east 

boundaries of the site; the proposed Crane Island Development (currently associated with the Amelia Island 

Plantation) borders the south and immediate east boundary of NA-1.  

 

 The NA-1 DMMA serves Reach I (Figure 1.2) of the AIWW. Reach I 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 a bulking plus over-dredging factor of 2.15. Based on 2004 survey data (Taylor et al., 2006), the 

projected storage requirement for Reach I equals 664,286 cubic yards (cy) over the 50-yr life of the project. 

However, due to several 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 restricts the dike height to a maximum of 16 

ft above existing grade. Given these restrictions, the NA-1 DMMA capacity will meet only the projected 10-

yr material storage requirement for Reach I (132,857 cy, or 1/5 of the 50-yr requirement). 

 

Beyond providing adequate capacity, the management objective for the NA-1 DMMA is to 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’s potential long-term efficiency, while its operating procedures intend 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. 
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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 criteria to justify the site’s designation 

to serve Reach II of the OWW in Martin County. First, the basin’s material storage capacity had to meet or 

exceed the reach’s projected 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 extrapolation of the documented dredging volume 

plus the in situ shoaling volume multiplied by a bulking plus over-dredging factor of 2.15. The Reevaluation 

of Dredged Material Management Alternatives Phase I Reach I, Atlantic Intracoastal Waterway, Nassau 

County, FL. (Taylor et al., 2006) details the complete storage evaluation calculations. However, due to several 

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 I report (Taylor et al., 2006), NA-1 was originally 

identified, evaluated with respect to other candidate sites, and ultimately selected as the primary site to serve 

Reach I based on its ability to provide the required storage capacity and also maintain reasonable separation 

between the containment basin and adjacent properties. The required 100-foot (ft) buffers between NA-1, the 

proposed Crane Island Development, and the AIWW reduced the total site construction area from its original 

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 a maximum of 16 ft above existing grade. These 

restrictions reduced the available capacity from 434,000 cy to 187,000 cy (roughly 54,100 cy greater than the 

10-yr maintenance requirement). 
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Third, given the minimum basin footprint needed to provide the required storage capacity, the basin’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 

contains a combination of upland (i.e., coastal scrub, upland coniferous forest, pine-mesic oak, live oak) and 

wetland (inland pond and slough, mixed wetland hardwood, and saltwater marsh) communities (Figure 2.1). 

Developing a basin to provide the required storage capacity within a restricted 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 specifications include 

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). The dike cross-sectional design, including side slopes of 1V:3H and a dike 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 

provide the majority of the material for dike and ramp construction. To ensure dike stability, excavation of the 

basin interior will maintain the 1V:3H side slope of the interior dike slope. Due to 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 Corps of 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 basin interior to 

obtain the material required for initial dike and ramp construction. Excavating to an average grade elevation 

of +0.0 ft NAVD will provide the majority 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 contribute to 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 operations raise the 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 

multiple fixed designs. A single, fixed inlet would produce a mound of coarse material at the fixed inlet point. 
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If not mechanically redistributed, the mound would effectively reduce the basin ponding area. A multiple inlet 

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 a fixed, multiple inlet 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 a spoon 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 available distance between 

inlet and weir will afford adequate solids retention. Moving the inlet 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 weirs to 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 aspects of 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. These include weir crest width, weir 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. 

 

The first two weir design parameters, weir crest width and weir crest length, affect weir performance 

by determining its withdrawal depth. At the withdrawal 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 the weir system are discussed later in this 

section. 
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As mentioned above, weir crest width affects withdrawal depth. Weirs typically 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.  

 

The weir parameter that most directly influences withdrawal depth and effluent quality is weir crest 

length. The Selective Withdrawal Model (Walski and Schroeder, 1978) developed by the U.S. Army Engineer 

Waterways Experiment Station (WES) under the Dredged Material Research Program (DMRP) relates weir 

crest length to withdrawal depth through the parameter of weir loading. Weir loading is defined as the ratio of 

the dredge’s liquid 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 I. 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 cfs/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 Selective 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 allow 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 before the site’s initial use. Setting the 

weirs at the minimum elevation permits the release of ponded stormwater or groundwater seepage before the 

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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The final weir design parameter considered is the location of the weirs within 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’s effective area and ensures that the effluent released from the basin meets weir performance criteria. 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. As shown in Figure 2.4, the weir base will 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 weir. 

 

Analysis of weir performance based on nomograms developed at the WES under the DMRP (Walski 

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 

characteristics and 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 refers to the height of the water column (with its suspended sediment load) 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 the inlet, will increase to its maximum depth nearest the weirs. 

Conceptually, ponding depth is typically discussed in terms of its mean value over the entire basin interior. 

However, as a practical operational criterion, ponding depth is more usefully specified at the weirs where 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. The fine-

grained sediment component, because it requires the longest time to settle out of suspension, determines the 

required basin retention time and therefore the required ponding depth. 

 

A program of sampling and analysis conducted during the plan development phase provided data that 

characterizes channel sediments in Reach I of the AIWW (Taylor et al., 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 (USCS) classifies sediments from the seven sampling locations (AIWW-NA05-CB4 

through AIWW-NA05-CB10) within Reach I as mainly fine sand with occasional mud lenses. Analysis 

determined that the silt and clay-sized component of each sample ranged from 1.1 to 86.7%. In addition, each 

core boring contained at least one stratum with fine-grained components that exceeds 10%. The fine-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 

the total dredging volume. The majority of the material is predominantly fine to 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 a basin retention time of 8.2 hours 

to reduce turbidity to acceptable levels within the ponding depth. Given a settling time of 3.43 in/hr and a 2-ft 

ponding depth, fine sediments in the proposed DMMA would settle to acceptable levels within seven hours.  
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 If future Reach I 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 

dike and potentially compromise its stability. Operational experience has demonstrated that dike permeability 

typically reduces with time as seepage through the dike filters and traps fine sediments. Thus, a sufficiently 

slow increase in ponding depth should minimize dike saturation and seepage through the dike’s outside slope. 

Restricting the initial ponding depth to 5 ft should eliminate the possibility of dike failure while providing a 

sufficient safety factor to ensure efficient solids removal. Close, continual monitoring of the dike perimeter 

for signs of 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 

cells or spur dikes. Multiple cells are typically employed for continual or successive placement projects that 

cannot provide adequate time for dewatering the previous deposition. In addition, analysis of historical 

dredging records indicates that neither the quantity nor the frequency of projected dredging warrants the use 

of  multiple cells. Spur dikes are typically used in applications where the basin’s size or configuration cannot 

provide adequate retention time. However, hydraulic analysis (Section 2.3.3) indicates the NA-1 containment 

basin design provides sufficient retention time to allow the finest sediments anticipated in Reach I 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 as a 

permanent operating facility. This goal carries two operational criteria. First, the material is to be actively 

worked to accelerate the drying process and thus render the material suitable for removal and reuse as quickly 

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 reaches its design capacity. As a result, ramps to 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 



17 

providing for material removal, the ramps also 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 a road 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 specifies a mean invert elevation of 4.0 ft NAVD, a bottom width of 

2 ft and side slopes of 1V:3H, to yield a mean top width of about 14 ft. Preliminary analysis indicates that 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’s final 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 slopes and crest. These grasses quickly form soil binding mats but do not root so deeply as to weaken the 

dike. An acceptable turf cover may be planted by approved techniques of sprigging, sodding, or seeding 

(broadcast or hydroseeding), or a combination of these methods, as determined by the contractor. Contractor 

responsibilities shall include the maintenance of the vegetation until adequately established, as certified by the 

USACE or FIND’s designated representative. Vegetating the dike in this manner will also improve the site’s 

appearance. 

 

2.3.8 Site Security 

 

Site security provided for the project area will restrict access, prevent vandalism and damage to site 

facilities, and ensure public safety. Permanent security fencing will be erected around the site’s perimeter. 

Locked gates will control access to this area. The FIND and the Jacksonville District USACE will hold the 

gate keys and distribute them on an as-needed basis to agents of the USACE, dredging contractors, and other 

authorized parties.  

 

Site security is most critical during active dredging and dewatering operations. Therefore, a qualified 

facility operator must remain at the site at all times during active dredging operations and decanting 

procedures following a dredging event, as well as at any time when significant ponded water remains within 

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). Issues related 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 I 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. Alternatives that 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 

Florida Master File records do not show any  archeological sites within the project area on the northern end 

of Crane Island (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 archeological survey of the proposed NA-1 site and found no archeological 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 as a slurry 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 the impact on existing salt 

marsh vegetation. From mean high water, the dredge discharge pipeline will be placed at the outside toe 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 release the effluent to the AIWW.  
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3.2 Inlet Operation 

 

The quality 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 a mound near the inlet. 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 determine the distribution of sediment within the basin. For example, if fine-

grained sediments dominate, a relatively large volume of material may be concentrated nearest the weirs. As 

discussed below, an extensive concentration of fine-grained sediment may require specialized dewatering 

procedures to speed drying. 

 

As discussed in Section 2.3.3, samples taken at seven locations within Reach I indicate sediments as 

mainly fine sand with occasional mud lenses. The silt and clay-sized component of each sample ranged 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 I 

of the AIWW, additional data characterizing specific channel shoal sediments will be obtained before future 

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. 

 

The recommended 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 as a result 

of differential settling as described above. To minimize the mounding of the coarsest sediment fraction and to 

distribute the deposited material more uniformly, the inlet pipeline should be repositioned during dredging 

operations. This will 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.  

 

An additional, although secondary, advantage gained through extending the inlet pipeline results from 

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 alternate 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 silts and 

clays nearer the weirs, thereby keeping the fine 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 shutdowns 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, 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, remains a critical parameter for maintaining acceptable containment 

basin performance. Increased ponding depth improves the basin’s solids retention performance by increasing 

retention time. However, under saturated foundation conditions, unbalanced hydrostatic forces resulting 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 weir, 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 a rise in the water 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 a maximum of 5 ft. Dike stability should 

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

 

Optimal operating efficiency requires that 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, the incoming 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 volume to 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 translate 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 the weirs 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, the weir crest elevation should be set as high as necessary to prevent 

unwanted release of stormwater and groundwater seepage. Before the site’s initial use, the site operator will 

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

 

To prevent the premature release of effluent, at the start of the first placement operation at NA-1, the 

minimum initial weir elevation 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 a distance from inlet to weir of 800 ft. During this initial operational phase, the design dredge 
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discharge (2,800 cy/hr) will increase the ponding depth at a rate of approximately 0.67 ft/hr and increase the 

ponded water surface elevation (ponding depth plus deposition layer) at a rate of approximately 0.83 ft/hr. 

This relatively slow rise should allow for close continual monitoring of the entire dike perimeter for 

indications of slope instability during periods when 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 elevation. Experience has shown that as the ponded water percolates into the interior dike slope, the 

coarser dike material filters the fine suspended sediment. This filtering reduces the 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 

weir crests’ initial setting. Notably, a flow control structure such as a weir 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 a design weir loading of 0.53 cfs/ft. If testing shows that 

the turbidity of the interior surface waters remains unacceptably high, the release 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 release 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 a point where velocities are low (1 – 

2% of the velocity at the weir 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 a design weir loading 0.53 cfs/ft corresponds to a static head 0.29 ft (3.5 in.). Alternatively, measuring the 

depth of flow over the weir provides an indirect measurement of the static head. The ratio of depth of flow 

over the weirs to static head, estimated as 0.85 for sharp-crested weirs, yields a design flow depth for the NA-

1 facility of 0.25 ft or 3.0 in. If the head over the weir, as measured by either method, falls below 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 all 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 

debris from collecting in front of the weir sections is 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 essentially to zero 

before the next flashboard is removed. 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 the interior surface waters shows the suspended solids concentration to fall within acceptable 

limits. Decanting then continues in this manner until all ponded water is released 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 

standards for Class III waters as set forth in Chapter 62-302 of the Florida Administrative Code. These rules 

require 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 is two times per 8-

hour daylight shift. Notably, due to safety reasons, no nighttime monitoring of turbidity will occur at the weir 

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 standards will 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. This situation arises from the incompatibility of established design and compliance criteria. 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 translate suspended solids concentration to optical clarity even for 

sediments with well-defined physical characteristics. The design and operation of this and 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. 

 

3.5 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 dikes to check for certain critical 

conditions that may require the implementation of remedial measures. All inspections shall be conducted by a 

qualified geotechnical engineer or engineering tec18.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 as indicating a critical condition that requires immediate investigation and may 

require emergency remedial 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 then immediately 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 the inspections and 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 boils in 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, the items listed 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 

a potential area of concern, the contractor must also inform the Project Engineer of the item 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.  

 



29 

3.6 Groundwater Monitoring and Soil Sample Collection 

 

Crane Island is an area of upland, surrounded mostly by salt marsh experiencing periodic tidal 

inundation. As expected under such conditions, preliminary subsurface surveys have documented a high water 

table, typically less than 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 the island 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 attributable 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 data and 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 I of the Migratory Bird Policy (USACE, 1993) will be implemented. 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 begins following 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 basin is actively 

managed to reduce its moisture content. Through this process, the material is made suitable for handling and, 

should market conditions prove favorable, removal and beneficial reuse. However, Site NA-1’s intended use 

as a permanent 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 techniques for this purpose include 

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 the weir crests will remove most of the ponded water 

following the completion of dredging operations. However, the anticipated topography of the deposition layer 

makes draining all ponded water in this manner unlikely. As discussed, differential settling of the various size 

fractions of the sediment results in 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 the inlet, should experience relatively little consolidation 

because of its low initial water content. However, the fine material’s greater consolidation will likely form 

one or more depressions nearer the weirs. To remove the ponded water that remains in these areas, a drainage 
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trench may be needed to connect each depression to a sump excavated adjacent to one or more weirs. During 

this phase of operations, the weir crests may be raised to prevent the premature release of the ponded water 

which, as a result 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 the removal of all remaining ponded water, evaporative drying will eventually form a crust 

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, a dragline or clamshell operating from 

the crest of the containment dike can excavate a perimeter trench. More intensive 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 

operations required. After initial construction of the trenches, the NA-1 site will require grading  no more than 

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 the inlet. This would expose the wetter under layers and restore a relatively high rate 

of evaporative drying. 

 

The dewatering process will continue until the crust extends over the entire depth of the deposition 

layer. The time required to complete this phase of site operation will depend on the physical characteristics of 

the sediment, as well 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 release 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 allowing the 

control and release of stormwater that drains from the interior slopes of the containment dike as well as the 

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 1 in. of rainfall. A site operator would then be responsible for the gradual release 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 release of stormwater occurs following 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 boards in all weirs at or above this elevation.  

 

After the contractor completes 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 site to release stormwater as well as the accumulated drainage from the 

dredged material as it 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 a single weir stack (that is, one column of boards) and only 

to the level to start water flowing over the lowered weir crest. Only when the flow over the lowered weir crest 

approaches zero should the operator remove another board. This process should continue one board at a time, 

until all 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. 

 

As mentioned in Section 2.2, initial dike construction will include installation of settlement platforms 

and pore pressure piezometer transducers for 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 

 

As discussed in Chapter 1.0, Site NA-1 is one 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 service life, each is 

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 service life 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 a formal 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), partially 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 guidelines for Site NA-1 is the intent to limit 

adverse impacts directly 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 as well 

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. Impacts to local habitat resulting from site construction or operation 

should be noted, corrective actions taken, and guidelines developed to avoid similar consequences. Similarly, 

beneficial aspects of site management should be recognized and encouraged, and the lessons learned should 

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

 

4.4.2 Migratory Bird Protection 

 

As discussed 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 as well as on the containment dike. Should post-dredging site management activities be 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. The time during which standing water remains inside the containment area will be kept 

to a minimum to reduce the potential for mosquito breeding. The operational phase most favorable for 

mosquito breeding follows the completion of decanting when desiccation cracks form in the crust. 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, 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. This would require a short-term spray program coordinated 

through the Nassau County Mosquito Control Board. 

 

4.5 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 a variety of unauthorized activities including 

illegal dumping, vandalism, hunting, and dike destruction by off-road vehicles. As discussed 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. Access gates will 

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 operations the site operator will be responsible for carrying out regularly scheduled 

inspections. The primary purpose of these inspections will be to perform routine operational functions and to 

ensure that facility security is maintained. Breaches in site security will be identified 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. 



36 

REFERENCES 

 

Ardaman & Associates, Inc. 2009. Laboratory Testing Services, AIWW Sedimentation Column Tests. Port St. 

Lucie, FL. 

 

Dunkelberger Engineering & Testing. 2010. Geotechnical Design Report, NA-1 Dredged Material 

Management Area, Nassau County, FL. Port St. Lucie, FL. 

 

Gallagher (Brian J.) and Company. 1978. Investigation of Containment Area Design to Maximize Hydraulic 

Efficiency. Technical Report D-78-12. U.S. Army Engineer Waterways Experiment Station, 

Vicksburg, MS. 

 

Palermo, M. R., Montgomery, R. L., and Poindexter, M. E. 1978. Guidelines for Designing, Operating, and  

Managing Dredged Material Containment Areas. Technical Report DS-78-10. U.S. Army Corps of 

Engineers Waterways Experiment Station, Vicksburg, MS. 

 

Taylor, R. B. and McFetridge, W. F. 1989. Engineering Evaluation of Proposed Dredged Material Transfer 

and Handling Operation. Taylor Engineering, Inc., Jacksonville, FL. 

 

Taylor, R. B., McFetridge, W. F., Maguire, A.J., Ellis, C.B. 2006. Reevaluation of Dredged Material 

Management Alternatives Phase I Reach I, Atlantic Intracoastal Waterway, Nassau County, FL. 

Taylor Engineering., Inc., Jacksonville, FL. 

 

U.S. Army Corps of Engineers (USACE). 1993. Draft Final Migratory Bird Protection Policy. U.S. Army 

Corps of Engineers, Jacksonville District, Jacksonville, FL. 

 

Walski, T. M. and Schroeder, P. R. 1978. Weir Design to Maintain Effluent Quality from Dredged Material 

Containment Areas. Technical Report D-78-18. U.S. Army Engineer Waterways Experiment Station, 

Vicksburg, MS. 



 

APPENDIX A 
 

March 1995 State Historic Preservation Office Letter 
 

 

 

 

 

 

 

 











































I

Management Plan

Northeast Black Hammock Island Disposal Area

(Phase I Designator A-12.4 W - 27-3)

February 1988



Management Plan

Northeast Black Hammock Island Disposal Area

(Phase I Designator A-12.4 W-27-3)

February, 1988

Prepared For:

FLORIDA INLAND NAVIGATION DISTRICT

by:

R. Bruce Taylor
William F. McFetridge

Taylor Engineering, Inc.
9086 Cypress Green Drive

Jacksonville, FL 32256
(904) 731-7040



TABLE OF CONTENTS

1.0 INTRODUCTION 1

2.0 PRE-DREDGING SITE PREPARATION AND DESIGN FEATURES 3

2.1 Site Preparation

2.2 Design Features

3

4

2.2.1 Site Capacity 5
2.2.2 Interior Earthworks 7
2.2.3 Ramps 8
2.2.4 Ponding Depth 9
2.2.5 Dike Erosion and Vegetation 10
2.2.6 Site Security 10

2.3 Inlet Features 11

2.4 Weirs 12

3.0 OPERATIONAL CONSIDERATIONS DURING DREDGING 16

3.1 Placement of Pipelines 16

3.2 Inlet Operation 17

3.2.1 Monitoring related to Inlet Operation 19

3.3 Weir Operation 21

3.4 Monitoring of Effluent , 24

3.5 Groundwater Monitoring 25

4.0 POST-DREDGING SITE MANAGEMENT , 27

4.1 Dewatering Operations 27



4.2 Grading the Deposition Material 29

4.2.1 Control of Stormwater Runoff 29

4.3 Material Rehandling/Reuse .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 31

4.4 Monitoring of Containment Area Performance 32

4.5 Monitoring of Habitat and Vegetation 33

4.6 MosQuito Control 34

4.7 Site Security 35

REFERENCES 36



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 or reduce off-site conflicts. These include elements ofsite preparationprior 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 site 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 of8 maintenance material disposal sites selected

as 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 AIWW 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 ofthe 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 ofthe 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.

GeorgeRiverreach. It should be noted that this disposal requirement represents the 50-year projected in-situ

volume multiplied by a bulking plus over-dredging factor of2.15.

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 ofsite design and site operation during and following disposal activity will

be discussed in tum 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 ofstate and federal

funds that this project represents. Therefore, the plan begins with a discussion ofthese 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.
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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 ofvegetation and the alteration ofexisting topographywithin 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 initial

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 ofvegetation, it has been established (Haliburton, 1978; Gallagher, 1978) that although a limited

growth ofherbaceous vegetation or native grasses can improve sedimentation by filtration, the large woody

vegetation (brush, trees) that characterizes the Northeast Black Hanunock 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, ifallowed 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 ofthe 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 ofthe initial construction

ofthe facility, with an adequate slope on the order of0.2%. It is also recognized that given an initially level

surface, differential settling ofvarying 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
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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 ofthe interiorofthe containment area. Construction efficiencymay 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

ofmaterial 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 ofthe 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 ofgroundwater 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
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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 ofthe present 12 foot project depth

within the AIWW 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 of9l ,060 c.y. per event. Applying the recommended bulking factor

of2.l5 results in an average disposal requirement of 195,780 c.y. per event.

Several strategies ofapportioning the material among the three sites which are to serve this reach are

suggested. From an operational standpoint, the most efficient approach wouldbe for all the material dredged

from the artificial Sawpit Cutoff(cut 27), representing 35% ofthe 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 ofrequiring 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 since the Sawpit Cutoffis proj ected to produce approximately 35% ofthe maintenance

material from the Nassau Sound - Ft. George River reach, while the adjacent disposal area represents only

21% ofthe 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 ofdisposal will be followed. The remaining 65%

ofthe dredged material from anyone maintenance event will then be placed in
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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 AIWW. 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 of2.15) 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 ofthe Northeast Black Hammock Island site of394,972 C.y., this disposal rate would result in the

site's reaching design capacityin 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 ofthe two sites more centrally located within the reach must be accepted

if the combined 50-year design service life of the three sites is to be realized. It should be noted that this

increased distance is still well within dredge equipment design limits, 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 of3.10 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 material

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 of3.10 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
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emphasizes the reasonableness ofapplying thin lift dewatering techniques to the Northeast Black Hammock

Island site. Maintenance of the Intracoastal Waterway (AIWW 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

ofaccessible, permanent disposal facilities such as the Northeast Black Hammock Island site should allow

for more frequent maintenance ofthe charmel with a smaller volume ofmaterial 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

Secondarycompartmentalizationofthe Northeast BlackHammock Island containment area is neither

required nor is it desirable. Reducing the effective containment plan areawould compromise the advantages

of thin lift disposal already discussed. In addition, analysis of historical dredging records indicates that

neither the quantity nor the frequency ofprojected dredging warrants the use ofparallel disposal areas.

The relatively small size ofthe Northeast Black Hammock Island containment area precludes the use

ofspur dikes to improve retention times for several reasons. One is that the increased retention times which

mayresult from the use ofspur dikes do not offset the loss ofcapacity 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 ofsediment resuspension. For this site the increased

irregularity ofthe containment area geometry would result in more dead zones, a reduced effective retention

area, and less uniform deposition. Moreover, preliminary analysis ofcontainment area efficiency indicates
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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 ofeach 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 proj ected 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 of7). This was done to provide the capability ofefficiently 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 ofthe 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.
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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 ofthe design service life ofthe containment area, ifno intervening removal ofdredged

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 mustbe exercised during disposal operations such that recommended increasedponding depths

above the 2 foot minimum are not attained too quickly, causing excessive piping and the possibility ofdike

failure. However, operational experience has demonstrated that ifponding 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 probabilityofdike 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 ofthe containment dikes must also be insured against erosion from rainfall runoffand

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
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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 eliminate

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 ofthe 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 ofthe dredge slurry outfalls, or pipeline inlets, within the containmentbasin

are the primary factors regulating the pattern of deposition within the disposal area. The disadvantage of

a single, fixed inlet is the characteristic mounding ofthe coarser fraction ofdredged material in the vicinity

of the inlet, which ifnot mechanically re-distributed, results in reduced retention area. However, the size

ofthe containment area, the relatively infrequent nature ofthe 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 Hanunock 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 of0.2%) from inlet to weir be re-established 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 ofthe 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 ofweir design. These include

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

The type of weir structure employed at the Northeast Black Hammock Island site represents a

compromise between considerations ofperformance, adjustability, maintenance, and economy. A sharp

crested, rectangular weir is specified to minimize the depth ofwithdrawal ofthe supernatant. Sharp-crested

means that the thickness of the weir crest (T) is small in comparison to the depth offlow over the weir (h);

typically hiT > 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 ofwithdrawal to a small fraction ofthe 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.

11



The adjustability ofthe weir crest height is accomplished by means ofremovable flashboards. The

range ofpossible 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 ofreleasing ponded run-off

prior to initial disposal operations. The flashboards are to be 4 x 4 stock, interlocking bytongue-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 selectivelywithdrawn over the weir crest.

The use of a flashboard width of 3 inches (after milling) assures that the minimum adjustment increment

is less than the projected depth offlow 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 ofa 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 G.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

ofthe channel will most likely dictate the use ofa 16 to 18 inch G.D. dredge. Therefore, the assnmption 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-crested weir section ofminimum 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 Stationunder the Dredged Material Research Program (Walski and Schroeder, 1978)

indicates that these design parameters may be expected to produce an effluent suspended sediment

concentration of0.63 gil, assuming an average ponding depth of2 feet. Increasingponding depth above this

level as recommended should result in a further improvement in effluent quality. Translation ofsuspended

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 [mal 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 AIVVW 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 of7, 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 charmel 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 material to decant ofthe 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 ofthe average minimum ponding depth

of2 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 of60% is required to provide adequate retention time,

greater than the reported mean efficiency ofsimilar containment basins (44%), but well within the reported

range ofbasin 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 5 feet ofponding 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

ofthese values should not result in the resuspension ofsediment even at the minimum ponding depth. This

is because ofthe negative slope ofthe deposition layer from inlet to weir, resulting in greaterponding 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

ofdredging operations. To this end, four aspects ofsite 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 ofthe 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 ofthe containment area does not degrade the shallow aquifer

groundwater ofthe region will be discussed.

3.1 Placement of Pipelines

Each maintenance and disposal operation over the design life of the Northeast Black Hanunock

Island disposal site will require the placement and retrieval ofboth supply and return pipelines. Supply and

return pipeline access is available directly from the AlWW/Sisters Creek (State waters) to the site (permit

application drawings, sheet I of7) with no additional easement required. The supply pipeline will enter the

site near the southeast comer of the containment basin (permit application drawing, sheet 2 of 7). From

MHW, the pipeline is to be routed along the outside toe ofthe southern containment dike to enter the basin

in its southwest comer 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

comer, 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 ofdredging records indicates that maintenance ofthe

Nassau Sound to Ft. George River reach of the AIWW has historically been required an average of every

6.3 years. Although it is 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-offwill be routed to the AIWW/Sawpit Creek requiring

less than 120 feet ofculvert pipe. There it will be released at the mean high water line ofthe waterway. The

removal ofrun-offwill 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 estiroates 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 ofeach strata ofsediment, 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 ofinlet 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 ofthe 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. The relativelyminor coarser fraction dredged during the same operation can

then be deposited within the southwestern comer 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 ofthe fine sediment and maintain acceptable effluent

quality must be provided by additional ponding depth, intermittent dredge operation, or the use ofturbidity

control devices. Preliminary analysis of the channel sediment core borings, taken prior to the last

maintenance ofthis reach (1982), indicated that approximately 5.15 hours ofretention 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 is 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 strategywould allow for the maintenance ofacceptable effluent

quality. However, to achieve the desired segregation offine-grained material, this strategymust also include

the removal ofa substantial portion ofthe 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. Ifno 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 efficiencyrequires 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 ofsuch anomalies is found, the inlet pipe should be repositioned until a more uniform depositional

surface is 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. Theseparameters, in combinationwith

the duration of actual dredge operation can be used as an independent measure of disposal volume for

purposes ofdetermining 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 ofthe 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

17



discussed in the following section, will provide a basis for the operational management ofcontainment 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

elevation 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 ofapproximately +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 ofoperation in which no effluent

is released, the discharge ofthe dredge plant should result in an increase in ponding depth ofapproximately

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 ofthe entire

dike perimeter for indications of slope instability, as discussed in the previous section. Inspection is most

critical during the initial phase ofoperations, 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

inside the weirs. These tests must reflect conditions at the maximum depth ofwithdrawal. 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 ofturbidity screens

or floating baffles are implemented. Ifthe 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 ofacceptable 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/ft, 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 ofwater surface and subtracting from it the elevation ofthe

weir crest. The static head can also be determined indirectly by measuring the depth offlow 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 Hanunock Island facility of 0.40 ft or 4.8 inches.

If the head over the weir, as measured by either 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 ofthe 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 ofthe weir sections. This will result in an increase in the

effective depth ofwithdrawal 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 ifturbidityviolates 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 ofeffluent released from the Northeast Black Hanunock Island disposal site will be an

integral part ofthe operation ofthe facility. The containment area has been designed to produce effluent

which meets the water quality standards for Class IT waters as set forth in Chapter 17-3 of the Florida
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Administrative 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 ofthe effluent is but one of29 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

improvement in effluent quality.

It is recognized, however, that the disturbance of contaminated sediments may result in the release

ofother pollutants, predominantlynutrients 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 ofeffluent quality. Monitoring ofeffluent 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 ofthe 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 ofcontinuous dredge plant operation) the results ofthis 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 control 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 gil for example, to a

measure ofturbidity is highly dependent on the characteristics ofthe suspended material. It would therefore

be very useful for the operation ofthis 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 AIWW 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 maybe drawn from

the shallow aquifer ifit 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 program should be established to document any deviations from these

conditions. Ifirrigationwater 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 ofeach 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 ofthe 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 ofthe disposal

area, the handling of stonnwater 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 ofthe material to be deposited in

the Northeast Black Hammock Island site will prove resistant to drying without the application of some

limited dewateringprocedures. Those methods which are most appropriate for the quantities offine 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 ofponded surface water (decanting) is necessary before siguificant evaporative drying

ofthe 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 ofoperations, 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 ofthe Northeast

Black Hammock Island site, it may prove to be more economical to use conventional low ground pressure

equipment to dig the trenches.

Initial trenching 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

contaimnent 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 fme sediment slurry, allowing the formation of desiccation

cracks, and retarding additional evaporative drying. A system ofradial 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 ofthe

crust increases, the trenches must be progressively deepened. At the Northeast Black Hanunock Island site

it is anticipated that following initial construction ofthe 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 allow efficient removal byconventional 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 ofa depressionnear 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 ofthe deposition layer should begin as soon as possible following either the completion of

dewatering operations or the removal ofthe fine grained fraction, ifappropriate. 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 ofstormwater runoff. A shallow and uniform slope toward the weirs will insure adequate

drainage and eliminate the ponding ofrunoffin 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 runofffrom the first inch ofprecipitation 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 ff will be required. This capacity would be provided by a circular basin with a radius of 90 ft and

an average depth of2 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 mayalso 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-offwill 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 fmal design phase.

Additional benefits gained bygrading the mounded coarse material over the entire containmentbasin

include providing a free-draining substrate in the area offine sediment deposition by separating successive

depositional layers of silts and clays, thereby improving subsequent dewatering of this material; and, by

distributing the mounds ofsands and gravel, re-establishing the effective plan area ofthe containment basin.
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4.3 Material RehandlinglReuse

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 ofthe Intracoastal WaterwaywithinNassau

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 obviouslyrequires that at some point the dewatered material be removed from

the containment areas for re-use or permanent storage at another location. The determination ofthe ultimate

use of this material is discussed in the following paragraphs.

Based on a comprehensive analysis ofdredging records, the bulked disposal volume projected over

the 50-year design service life of the eight facilities totals over 5 million cubic yards ofpredominantly 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 ofpermanent 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 thatthe engineering properties ofthe dredged material satisfy the requirements ofcommercial

interests. Moreover, while it is anticipated that much ofthe material can be used 'as is', having been partially

segregated through differential settling, the potential for compartmentalized segregation ofmaterial during

disposal or mechanical separation following dewatering should be explored if market conditions dictate.

Or, more appropriate to the Northeast Black Hammock Island site, a major fraction ofthe material may be

unsuitable for fill or other construction purposes because ofhigh organic silt content. Thus, it might be used

as capping for landfills, or as agricultural material.

Ifthe 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 ofshallow aquifer groundwater for evidence of

elevated chloride concentrations attributable to the containment basin and the analysis ofthe effluent (in this

case stonnwater 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 ofthree basic types. The first is a post-dredging survey

which should be performed as soon as possible following the completion ofmaterial 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 oftopographic survey would follow the completion ofmaterial

removal and related grading operations. Results from this would be used to compute the quantity ofmaterial

removed and the remaining site capacity. The third type oftopographic 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 ofdisposal 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 ofde-watering would further define the progress ofconsolidation 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 ofthe Northeast Black

Hammock Island site and the design ofthe 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 environmental

values ofthe area. The development ofthe 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 true in areas such as northeast Florida where development and

population growth have reduced other available nesting sites. Moreover, informal surveys ofsimilar existing

disposal sites have documented a greater diversity of bird species using the containment area for feeding,

foraging, roosting, etc., than adjacentundeveloped areas. These anecdotal reports should be verified through

formal monitoring and data collection by qualified biologists, and the observations and recommendations

ofthe 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 ofthe containment

area, and to the pipeline easement 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 ofsite 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 is 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

Environmental 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-watering should reduce the potential for misuse. However, it is

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 authorities should be notified.
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