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Purpose

This technical note describes site selection considerations for projects in-
volving the capping of contaminated dredged material. General consider-
ations in site selection and special consideration of bathymetry, currents,

water depth, and operatlonal characteristics are included.

Some dredged material may be unsuitable for open-water disposal because
of potential contaminant effects on benthic orgamsms Lappmg contaminated
dgea material with a layer of clean material is considered an appropnate
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Cts This techmcal note
descrlbmg considerations

techmques (Palermo in preparatlon) for capm
supplements and updates the available guldanc
for site selection for capping projects.
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applm, is the controlled, accurate plawmcnt of contaminated dredged
material at an open water dxsposal site, followed hv a cove rmg, or LJP of clean
isole tmg,i aterial. For purposes of this note, the term “contaminated” refers
£
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to material ftound to be unacceptable for unrestricted open-water uwpos(u be-
- ok st bia “vivbataiinant offaqte sarlhila £l n Favemn Palianin ) v Eiave N
cause of putulf al contaminant ‘ffLLtD, wniie the term iean’ refers to
material found to be acceptable for such disposal.

:’JQ

covering of the mound w1th clean sedn nt. Contained aquatic disnosal
(CAD) is similar to LBC but with the addltlonal provision of some form of
lateral confinement (for example, placement in bottom depressmns or behind
subaqueous berms) to minimize spread of the materials on the bottom.

g
o

Capping projects require placement of contaminated dredged material at
an open-water site, followed by placement of a clean capping material. Since
the cap must provide 1ong -term isolation of the contaminated material, cap-
ping sites should be characterized as nondlsperswe sites, where material is in-
tended to remain in a stable deposit. T herefore, the con51aerat1ons for site

detailed evaluatlon of 31te Characterlstlcs A y capping proj
waters would occur at a designated ocean s1te.

Sites in waters of the United States (inland of the baseline of the territorial
sea) are regulated by the Federal Water Pollution Control Act Amendments
of 1972, also called the Clean Water Act (CWA). The specification of disposal
sites under the CWA is addressed specifically in the Section 404 (b)(1)
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A number of site characteristics must be considered in desigl \ating or
specifying an open-water disposal site. These characteristics include the
following
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Potential changes in circulation pat‘tern erosion patterns related
refraction of waves around the dispos “‘10u“1d.

® Bottom sediment physical characteristics, including sediment grain-size
differences.

® Sediment deposition versus erosion.
® Salinity and temperature distributions.
® Normal level and fluctuations in background turbidity.

® Chemical and biological characterization of the site and environs (for ex-
ample, relative abundance of various habitat types in the vicinity, rela-
tlve adaptability of the benthos to sediment deposmon, presence of sub-
merged aquatic vegetation, or presence of unique, rare, or isolated ben-

thic populations).

® Potential for recolonization of the site.

® Previous disposal operations

® Availability of suitable equipment for disposal at the site.

¢ Ability to monitor the disposal site adequately for management
decisions.

)

Technical capability to implement management options should they ap-
pear desirable.

' ® Ability to control placement of the material.

® Volumetric capacity of the site.

Technical Note DRP-5-04 (November 1991) 3
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useful guidance and procedures for conductmg the aDDroonate investiga-
tions and studies. In add1t10n overview manuals for site deslgnatron are
available (US Army Corps of Engineers/US Environmental Protection Agen-
cy 1984, US Environmental Protection Agency 1986).

The selection of a potential site for capping is subject to the same con-
straints and tradeoffs as any other nondispersive open-water disposal site.
However, beyond normal considerations, the capping site should be in a rela-
'tively low-energy environment with little potential for erosion of the cap.

This requires special consideration of batnymetry, currents, water aeptns bot-

~amm v Y S o N gt _ g | P i L
tU 1 Sediment cnaracCteristics ’ dnq Uperd ional equ mentb bu(_ﬂ as ulbtance
and sea state (Truitt 1987a). These considerations are discussed in more
Aatail in tho fallAawurine maracranhe
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Bathymetry

The bathymetry of the site will have an influence on the degree of spread
during placement of both contaminated and capping material. For LBC
projects, a relatively flat bottom is desirable, especially if material is to be
placed by a hopper dredge. If the bottom in a disposal area is not horizontal,
a component of the gravity force will influence the energy balance of the bot-
tom surge foHowing impact of the discharge with the bottom. It is difficuit to
estimate the effects of siope alone, since bottom rougnness plays an important
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Bathymetry forming a natural depression will tend to confine the material,
resulting in a CAD project. This is the most desirable type of site bathymetry
for a capping project.
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Water column currents affect the degree of dispersion during placement
and the location of the mound with respect to the point of discharge Of
more unportance are the bottom currents which could potentlally cause

resuspensmn and erosion of the mound and cap. The effects of storm-in-
duced waves on bottom current velocities should also be considered. Cap-
ping sites should have current and wave climate characteristics which result
in long-term stability of the capped mound or deposit.

Basic current information should be collected at prospective disposal sites
to identify site-specific conditions. The principal influence of currents in the
receiving water dLrin g placement is to displace the point of impact of the des-
cending jet of material on the bottom (by a calculable amount). "Water

o J -

column currents need not be a serious 1mped1ment to accurate placement, nor
do they result in significantly greater dlspersmn during placement Further
currents do not appear to affect the surge phase of the dlsposal (Bokuniewicz
and others 1978, Truitt 1986).

Long-term effects of currents at a prospective site may still need to be inves-
tigated from the standpoint of potential erosion of the mound and cap.
Storm-induced currents are also of interest in the long-term stability of the
site. However, disposal operations would be halted during storms, so the
deslgner need consider only near-bottom currents, not water-column cur-

rents. Measured current data can be supplemented by estimates for external
events using standard techniques; for example, see the Shore Protection
Manual (Coastal Engineering Research Center 1984). Selection of a nondisper-
sive site in a relatively low-energy environment would normally result in a
site with low bottom current velocity and little potential fo i

ever, if the material is hyeraulica-ly placed, a thorough analysis

tial for rest Ispension and erosion should be performed. Conventional

methods for analysis of sediment transport should be used to evaluate
erosion potential (Teeter 1988, Dortch and others 1990). These methods can
range from simple analytical techniques to numerical modeling (Scheffner
1991). In the analysis of erosion, the effects of self-armoring due to the win-
nowing of finer particles should be considered. Sanderson and McKnight
(1986) suggested that mound stability, when subjected to wave heights equal
to those produced by the five-year storm, be used as a minimum criteria for

screening potential sites.

Average Water Depths

mo 1989). The greater the water depth at the 1te the reater the Dotentlal for
water entrainment and dispersion durmg placement. However greater
water depths also generally provide more stable conditions on the bottom
with less potential for erosion.
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For deep-water projects, both the contaminated and clean material must
descend through a greater water column depth. More material may be
released to the water column during placement as compared to shallower

ater depth, all other factors being equal. Therefore, the fraction of the con-
taminated material that may not be finally capped is greater

Entrainment of ambient water causes the descending material to become
more buoyant; therefore, the effect of density stratification in the water
column should be evaluated. Although density stratification in the water
column may be encountered at some deep-water sites, stratification would
not likely prevent descent of the dredged material mass during placement.
The very cohesive fraction of mechanically dredged material (clods or
clumps) attains terminal speed quickly after release from a barge and does
not accelerate further with depth.
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of the mound with capping material.

The use of a deep-water site for capping generally holds an advantage over
a shallower site from the standpoint of cap stability with respect to erosive
forces. Deep water acts as a buffer from wave action, and the resulting wave-
induced currents from storm events are less than in shallow water. There-
fore, deep-water sites are usually quiescent, low-energy environments which
are better suited to capping from the standpoint of stability of the cap, but

this must be balanced agalnst material loss durlng placement benerally,
greater water depth at a site has a more favorable influence o ong term cap
stability than an unfavorable influence on dispersion during the placement
nrocess {Triitt TOR7HL)
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Operational Requirements

Among the operational criteria that should be considered in evaluating
potential capping are: volumetric capacity of site, nearby obstructions or
structures, haul distances, bottom shear due to ship traffic (in addition to
natural currents), and ice influences. The effects of shipping are especially im-
portant since bottom stresses due to prop wash and direct hull contact at shal-
low sites are typically of a greater magnitude than the combined effects of
waves and other currents (Truitt 1987a).
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Summary

The selection of an appropriate site is a critical requirement for any capping
operation. The general considerations for selection of any nondispersive,
open-water site also apply to selection of a site for capping, but a capping site
requires special consideration of bathymetry, currents, water depths, bottom
sediment characteristics, and operational requirements. In general, the cap-
ping sites should be located in relatively low-energy environments with little
potential for erosion of the cap.
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