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APPENDIX A

DREDGING NEEDS SUPPLEMENTAL INFORMATION




Development of Sediment Projections for the DMMP

Analysis of Historical Data

A key element of the planning process is to determine how the various placement aternatives
will be used to meet ongoing generation of dredged materials over the course of the 20-year
planning period. This component must simultaneously consider the frequency, rates and
locations of dredging operations, and the time required to authorize, develop, and construct
various placement options. The optimal plan will have available capacity coming online in time
to meet the dredged material generation rate so that required dredging is not delayed by a
shortfall in capacity.

An initia step in this DMMP is the development of projections of dredged material generation

rates over the planning period. The DMMP must consider the following categories of materials
being generated over the life of the plan:

e Federal channel maintenance dredging.

e Non-federal maintenance dredging, because that material “competes’ for placement
capacity with the federal requirements.

e New work dredging for identified channel expansions or improvements.

As summarized in the CENAB Preliminary Assessment, the following overall quantities apply as
the starting point for the DMMP:
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Table 1

Channels Annual Total Quantity,
Maintenance 20 year
Quantity, Planning
(cy) Period, (cy)
Maintenance Dredging
Virginia 500,000 10,000,000
Maryland (Baltimore)
50-foot Project Approach 1,100,000 22,000,000
42-foot Project Approach 900,000 18,000,000
Patapsco River & Inner Harbor 500,000 10,000,000
Non-Federa 300,000 6,000,000
Maryland (Philadel phia) 1,200,000 24,000,000
New Work
Dundalk & Seagirt 50' Berth 6,200,000
Baltimore Harbor Anchorages & Channels 4,400,000
Tolchester S-Turn 3,000,000
Brewerton Extension 2,500,000
Masonville Termina 5,000,000
Total 4,500,000 111,100,000

Note: Annual Maintenance requirements are not expected to be affected by construction of the new work projects.

These data and other available information were evaluated to illustrate the need to match
placement capacity with dredging operations.

Step 1: Evaluation of Sediment Generation over Time

The total quantities shown in Table 1 reflect an average generation rate during the 20-year
planning period. However, maintenance dredging in most reaches occurs intermittently, as
determined by sediment deposition rates, funding, and possibly other factors. This suggests that
peak demand will be higher in some years than the average. In order to match placement options
with requirements, the DMMP has evaluated the cyclical nature of dredging operations. The
starting point for this evaluation was data on historical dredging operations as provided by
CENAB via Excel Spreadheet DRGHIS. This spreadsheet summarizes dredge material quantity
on an annual basis for various reaches. The following adjustments have been made:

1. Historical dredging data, provided via Excel spreadsheet DRGHIS, are not completely
segregated according to the geographic planning areas required for the DMMP. The first
step was therefore to resort the individual categories to match the DMMP planning aress.

2. The data summary as provided does not include non-pay overdepth dredging quantities.
In other words, the data include the contracted material required to be removed to achieve
desired channel dimensions but not that additional material unavoidably removed during
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the dredging process. Although this overdepth material is not part of the paid quantity
under the dredging contract (which provides the basis for CENAB's numbers), it
nevertheless consumes placement capacity and therefore must be accounted for in the
DMMP. Based upon discussion with CENAB, an alowance of 10% for non-pay
overdepth material, on a volume basis, has been added to individual dredged material
estimates for both federal and non-federal projects in each geographic channel area.

3. For data reported as representing 2 years (e.g., 1989/1990) the data were assigned to the
earlier year. Because the intent of this effort is to evaluate the effect of peak years, in
general al-year uncertainty in this value is not expected to affect the overall conclusion.

After these adjustments, the time pattern of total maintenance dredging quantity for each
planning area was examined for the available data period of 1973-2004. Maintenance dredging
guantities for each planning area are shown in Figure 1 as well as the overall average and the
total quantity by year during that period. Figure 2 adds new work completed during that period,
to illustrate the extreme peak that occurs with major new work projects.

Figure 1

Maintenance Dredging, 1973-2004
5000000

——HARBOR
CHANNELS
4500000
—=— MARYLAND S
HARBOR I\
VIRGINIA
CHANNELS
3500000

4000000 APPROACHES I\
TOTAL ’

3000000

—%— Average

2500000

Cubic Yards

2000000 H

1500000 -

1000000

o

500000

A
AR
VYW

1970 1975 1980 1985 1990 1995 2000 2005 2010
Year

O +——®—1 v —e— ¥F 4

MKO01]|0:\03886518.040\PVDMMP\APPENDIX A\DREDGING NEEDS.DOC 1/18/2005

3



Figure 1 shows that maintenance dredging exhibits some periodicity. While the average can be
estimated on an annual basis, the material is not generated at a consistent rate. Fluctuations in
actual generation rate should be considered since, during at least some years, the peak placement
capacity demand may be much higher than the long-term average. Figure 2 clearly illustrates the
need for long-term planning for new work dredging to meet the peak demand during construction

Figure 2
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Step 2: Projection of Demand for DMMP

As noted above, the actual placement demand will vary annually. In order to illustrate this
demand, the Preliminary Assessment values in Table 1 and the maintenance quantity data for
past years, as modified in step one above, were again the starting point, assuming the future
maintenance pattern is similar to the historic pattern. The following additional adjustments were
made to reflect known changes:

1. New work projects that have been completed since the Preliminary Assessment have
been removed from the overall projections.
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2. Philadelphia District (C&D Cana Approach Channels-Lower Approach) requirements
are included on a constant 1.2 mcy/year basis, data on cyclic trends for that specific
channel reach are not available.

Figures 1 and 2 illustrate the need to consider peak production years. In order to illustrate the
need to address changes in production rate, Figure 3 shows cumulative maintenance quantity
over time reflecting prior dredging as compared to the cumulative quantity at a “constant”
generation rate equal to the long-term average over the past 10 years (as noted above, the past 10
years are considered to be more representative of maintenance following major construction
prior to that time).

Figure 3 Maintenance Dredging

10-Year Cumulative

50000000

—e—Total
—&— Cumulative A
Average Accumulatio

40000000 .
35000000 /./
30000000 /'/
25000000 /./
20000000 /
15000000
10000000 /./
5000000 e — —

0 T T T T T T T T
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Year

45000000 1

Cubic Yards

This shows that, depending upon actual schedule, the cumulative demand may exceed the
capacity, which would be provided if only the average is considered. Conversely, planning for
the average would provide some periods of spare capacity. The objective of the DMMP should
be to bring capacity online at a rate that meets the peak demand requirement so that essential
maintenance dredging does not have to be postponed for lack of capacity, or, at least so that
more expensive options (such as transport to ocean placement from the upper Bay) do not have
to be implemented to meet capacity shortfalls.

These concerns may be more significant in individual planning areas. Figure 4 shows historic
trends for individual planning areas and illustrates that the peak does not coincide among
planning areas.
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Figure 4

Historical Dredging by Planning Area
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Although to some extent this suggests that peak demand in one planning area could be addressed
by short-term excess capacity in another, two factors mitigate against this:

1. The distances between some of the planning areas makes transport out of a planning area
to meet short-term shortfall a costly option.

2. For the Harbor material in particular, placement of the dredged material in an unconfined
manner outside of the harbor is prohibited under current state law.

Figure 5 shows the comparison of cumulative demand for the Harbor channels, for which, due to
the regulatory definition of the nature of the sediment, placement options are inherently more
limited and may be more difficult to develop.
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Figure 5

Harbor Channels, 10-year data
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Figure 6 shows the same comparison for the past 10-year period for the Maryland approach
channels and illustrates the significant shortfall that could occur by basing the plan on average
values. In this case the maximum shortfall (difference between cumulative quantity generated
and capacity available at “average’ generation rates) would have occurred in year 2001 with a
shortfall volume of 2.45 million cubic yards. Therefore, the development of placement
aternatives and the Implementation Plan in particular needs to be based upon annual (peak)
guantities as well as the long-term cumulative quantities. Projections of need by year have been
developed from historical data for maintenance, and known or projected new work projects. It
should be recognized that the projected quantities and/or the schedule for maintenance or new
work could change over time. Therefore, projections should be periodically reviewed and revised
as appropriate.

As discussed, this analysis used data from the PA as a starting point for 20-year total quantities,
and CENAB historical data as an indicator of the cyclic or periodic variations in annual
guantities and their effect on capacity planning. The quantities in the Final DMM P recommended
plan may vary from the PA projections to the extent that some of the “new work” has been
completed since 2001, and to the extent that annual maintenance requirements may change.

MKO01]|0:\03886518.040\PVDMMP\APPENDIX A\DREDGING NEEDS.DOC 1/18/2005

7



20000000

18000000

16000000

14000000

12000000

10000000

Cubic Yards

8000000

6000000

4000000

2000000

0

1994

Figure 6

Maryland Harbor Approaches, 10-year data
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Appendix B. Description of BEWG scoring process and parameters
RESOURCE SCORING INDICES

Fifty-two parameters have been selected to evaluate the environmental suitability of the
proposed options. These parameters are divided into 10 categories based upon similar attributes.
A brief description of each resource parameter is presented below. A complete list of the
parameters is provided in the table entitled Environmental Parameters to be Considered for the
Site Ranking (included at the end of the * Resource Scoring Indices’ text), aong with the factors
considered for each parameter. Each parameter is assigned araw score of +1, -1, or O for each
option under consideration. The scores are presented in the environmental ranking matrix, and
used to calculate the total weighted normalized score for each option. A description of the raw
scores is described below.

A +1 will be assigned to a given parameter if the option is expected to protect or enhance
existing resources of that type in or immediately adjacent to the option footprint. A —1 will be
assigned if the resource is present and negative impacts (or further degradation) are expected as a
result of option development. Thisisvery carefully defined as long-term negative impacts to
existing resources so options will not be scored negatively for potential short-term effects. A O
will be assigned when no negative impacts are expected to existing resources at or immediately
adjacent to an option. It will also be used in cases where there is not enough conclusive evidence
to make a definitive evaluation, or evidence is ambiguous. In the later cases, the O will be
underlined so that decision—makers will be able to discern those options that have less
information. If the parameter is not applicable at a particular option because it could not
possibly exist in that location, the box will be shaded. Scores that are bold indicate a “caveat.”
These “caveats’ can be assumptions that the scores were based on or disserting opinions from
various BEWG voting members. These “caveats’ are documented in the Supplemental
Information for the Evaluation of the Preliminary Environmental Ranking of Federal Dredged
Material Management Plan Options(included at the end of the “ Resource Scoring Indices” text).

Raw values are assigned based upon consensus of the BEWG and are subject to change
as new data or information become available. The raw evaluations are to be based upon existing
data and historical information, as well as the collective experience and knowledge of the BEWG
and the technical study team. It is expected that additional information will be required for some
options as the process moves forward. Theinitial scoring and ranking will be accomplished with
the information and knowledge at hand with some modifications and updates occurring over the
course of the process.

Each parameter will be assigned a weighting factor based upon the consensus of the
BEWG. Theraw scoreswill be multiplied by the weighting factor and totaled in order to
achieve atotal weighted value for each option. The total scores will then be normalized by
dividing by the number of applicable (unshaded) parameters for that option. In thisway, options
are not unduly (positively) weighted for resources that cannot exist at the option. The
normalized scores are for relative comparison among the options, and a positive or negative
score does not indicate that an option has an overall positive or negative impact. As an approach
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to emphasizing that the rank of the screened optionsis relative, a column was added and a
correlation factor was added to the normalized score. Thisyielded all positive scores.

CATEGORY 1: WATER QUALITY

Water quality is an important environmental parameter that can significantly influence
the type of biota present at any particular option. A suite of water quality parameters will be
described for each option, four of which will be considered for separate evaluation: dissolved
oxygen, nutrients, turbidity, and salinity. These factors have demonstrated influences on
distributions of aguatic organismsin the Bay. According to known habitat requirements for
living Chesapeake Bay resources (Funderburk et al. 1991), naturally occurring TSS
concentrations in the upper Bay do not exceed concentrations that would be detrimental to larval,
juvenile, or adult life stages of commercially important species. Salinity will be considered
separately because of its specific influence upon various life stages of aquatic organisms within
the Bay.

Each option will require a Water Quality Certification that will specify the discharge
limitations for that option. While the issue of TMDLs will be addressed under the certification,
the evaluation of each option will be conducted using the above constituents as related to
background conditions.

Parameters:
Dissolved Oxygen (DO)

There are areas in the Bay where DO drops below 5 ppm (sometimes even to 0) during
seasonal lows. These areas are less supportive of aguatic life than areas that are well oxygenated
over the entire year. If option development is not expected to have any long-term negative
impacts on DO, it would receive a score of 0. If option development can impact DO positively,
by decreasing depths and raising the bottom of a deep area above the pycnoclineg; this
circumstance would receive a+1. Current changes resulting from option development could also
influence water cycling/retention timesin an area and negatively affect DO. Excessive nutrient
inputs resulting from option development could also negatively effect DO by increasing oxygen
consumption from the stimul ation/extinction of algal blooms. Either of these conditions would
result in a—1.

Nutrients, particularly ammonia nitrogen and phosphorous

Nutrients are natural components of any aquatic ecosystem and are typically balanced by
natural processes. Increasing nutrient inputs over natural levels has been demonstrated to over-
stimulate plant growth and can lead to problematic fluctuations in water quality, particularly DO.
Nutrient releases can result from avariety of option developments activities and those that are
expected to potentially cause long-term nutrient enrichment would be scored with a—1. For
example, newly excavated areas expose naturally nutrient rich sediments, allowing the nutrients
to flux into the surrounding water. Also, discharges during dewatering activities after sediments
are placed can be nutrient enriched. If option development is not expected to have any long-term
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negative impacts on nutrient enrichment, it would receive a score of 0. A score of +1 will be
applied to this parameter if dewatering activities will occur at a separate site from the option
placement and there is potential to remove nutrients from enriched aguatic ecosystems

Turbidity

Many areas of the Bay experience naturally elevated turbidity dueto tidal currents, river
discharges, and other physical processes. Although natural turbidity has been shown to be
important for the survival of some life stages of aquatic organisms, most organisms that occur in
these areas are tolerant of arange of turbidity. Excessive long-term turbidity, however, can be
detrimental, particularly to some planktonic and benthic organisms. If option development has
the potential to increase turbidity levels beyond the natural ranges for the area on more than a
short-term basis, the option would receive a score of —1. If option development is not expected to
have any long-term increase in turbidity, it would receive a score of 0. If it hasthe potential to
ameliorate existing high local turbidity, a+1 would be assigned.

Salinity

Salinity has a significant influence on the distribution of aguatic organismsin estuaries.
Preference for and tolerance of salinity dictates the types of organisms that can livein various
areas, and therefore, dictates the structure of the aquatic community. Alterationsin regional
salinity ranges could influence the aguatic community structure significantly. Additionally, the
saltier waters from the ocean travel up the Bay in awedge near the bottom through deepest areas
of the Bay. This salt wedge enables organisms from saltier areas of the Bay to disperse into
fresher water feeding and nursery areas. The potential for significant alterations to near field and
regional salinity will be evaluated at each option. A O will be assigned if no negative impact is
expected and a—1 if the construction of the option would affect hydrodynamics such that a
change in salinity or an effect to the salt wedge would likely occur. No +1 condition has been
identified for this parameter.

Ground Water

Some of the proposed options may have a potential influence upon groundwater through
the migration of constituents through the underlying soils and would be scored with a+1. Thisis
a particular concern at upland options where potable water resources exist and where sulfur
compounds in dredged material are oxidized and acidified by exposure to the atmosphere. The
potential for groundwater contamination will be evaluated and a value of O will be assigned if no
negative groundwater impact is anticipated. Conversely a—1 would be assigned if a negative
impact is probable.

CATEGORY 2: SHALLOW WATER HABITAT

Parameters:
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Shallow Water Habitat (Tier Il and Tier I11)

Shallow water habitat (SWH) is considered a high value resource in the Bay to support
potential SAV re-growth, fish nursery habitat, and avian (particularly waterfowl/wading bird)
feeding areas. In this case we are using the SWH descriptor to be protective of Tier Il and Tier
11 SAV habitat (see below) and the depths considered would be 6.6 feet or less. The existing
condition of SWH will be evaluated to define the potential for significant impacts related to
placement option development. If SWH exists within the option or immediately adjacent and
could be negatively impacted by option development, a—1 will be assigned. If no negative
impact is expected, a0 will be assigned. If development of the option will protect or enhance
existing SWH, the option would receive a +1 score.

Submerged Aquatic Vegetation (SAV)

Submerged Aquatic Vegetation (SAV) has historically declined over most of the upper
Bay. These declines are thought to be due, in part, to high turbidity and nutrient loading.
Myriophyllum spicatum (Eurasian water milfoil), Hydrilla verticillata (hydrilla), and
Potamogeton perfoliatus (clasping weed pondweed) are currently among the most common
species of SAV in the Chesapeake Bay, while others are undergoing slow recovery.

The Chesapeake Bay Program has issued guidance for protecting SAV in the Chesapeake
Bay and itstributaries (CBP 1995). The Chesapeake Bay Program’ s Executive Council
established a SAV Policy in 1989 and committed to an implementation plan in 1990, to achieve
the goal of "anet gain in SAV distribution, abundance, and species diversity in the Chesapeake
Bay and itstidal tributaries'(CEC 1990). This policy is meant to protect SAV "from further
losses due to increased degradation of water quality, physical damage to the plants, or disruption
to the local sedimentary environment” (CBP 1995). The Chesapeake Bay Program developed a
three-tiered framework of SAV restoration goals or targets:

Tier I: restoration or establishment of SAV in areas of historic (1971 - present)
distribution

Tier 11: restoration or establishment of SAV in potentia habitat to a depth of one meter

Tier 111: restoration or establishment of SAV in potential habitat to a depth of two meters

Unvegetated potential habitat areas are protected by the Chesapeake Bay Program’s
three-tiered SAV restoration goals.

Several state and federal agencies have SAV regulations and policies, however, many of
these regulations and policies apply specifically to SAV and not necessarily to potential,
unvegetated SAV habitat (CBP 1995). In order for the goals of the Chesapeake Bay Program to
be attained, the policies and regulations of these agencies must be considered in all shallow water
areas providing SAV habitat.
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Recommended SAV protection guidance by the Chesapeake Bay Program includes
avoiding dredging activitiesin Tier I, Tier Il, and Tier 111 areas. Additional guidance includes
avoiding dredging, filling, or construction activities that create additional turbidity in or near
SAV beds during the growing season; establishing buffers around SAV beds to minimize direct
and indirect impacts on SAV during activities that significantly increase turbidity; preserving
natural shorelines and stabilizing shorelines when needed; and educating the public about the
negative effects of recreational and commercial boating on SAV, and ways to avoid or reduce
these effects (CBP 1995).

Maps of SAV distribution in recent years will be examined to determineif SAV has been
present within the proposed options. Additionally, shallow water habitat is valuable for many
ecological reasons, even in the absence of SAV. Both will be considered together in evaluating
this parameter.

Only Tier | SAV Habitat is considered here because the SWH parameter is designed to be
protective of Tier Il and Tier I11 habitat. If no Tier | SAV habitat occurs within or immediately
adjacent to an option and no permanent negative impactsto SAV are expected, the option will
receive ascore of 0. If option development would protect or enhance Tier | habitat, the option
would scorea+1. If SAV isknown to occur within an option and permanent negative impacts
are expected, the option would score a—1.

CATEGORY 3: WETLANDS
Parameters:
Tidal Wetlands

This category is limited to locations where the possibility of affecting naturally occurring
tidal wetlands exists. Options containing naturally occurring functional tidal wetlands will be
considered less suitable for the construction of a dredged material placement option. In addition,
options that may cause erosional impacts to this resource will be also considered less suitable for
construction. If option development is expected to negatively impact natural wetlands, it will be
assigned a-1. A O will be assigned if no negative impacts to existing wetlands are anticipated
and a+1 if option development will result in the protection or enhancement of existing natural
tidal wetlands.

Non-tidal Wetlands

This category is limited to locations where the possibility of affecting naturally
functioning non-tidal wetlands exists. Options containing such wetlands will be considered less
suitable for the construction of a dredged material placement option. If option development is
expected to negatively impact natural non-wetlands, it will be assigned a-1. A 0 will be assigned
if no negative impacts to existing wetlands are anticipated and a+1 if option development will
result in the protection or enhancement of existing natural non-tidal wetlands.
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CATEGORY 4: AQUATIC BIOLOGY - FINFISH/SHELLFISH ATTRIBUTES
Parameters:
Benthic Community

Benthic communities are an important component of the Chesapeake Bay ecosystem.
Benthic organisms provide a trophic link from phytoplankton to higher trophic levels, serve as a
food source for commercially important fish and shellfish, and play arolein nutrient cycling.
Salinity and substrate are natural characteristics that influence the structure of the benthic
community. Sediment composition will be evaluated based on option-specific data. Benthic
assembl ages are often used as indicators of environmental or anthropogenic stress in aquatic
systems. An estuarine Benthic Index of Biotic Integrity (B-1BI) has been developed for
Chesapeake Bay benthic communities (Weisberg et a. 1997). The B-IBI is salinity- and
substrate-specific and eval uates attributes of the benthic community such as diversity,
abundance, biomass, proportions of pollution-sensitive and pollution-tolerant species, and
trophic feeding guilds to determine the relative condition (or environmental health) of an option.
Options where there is no potential for further long-term benthic degradation within or
immediately adjacent to the option from option development will receive a score of 0. Options
that will be permanently negatively impact the benthic community would receive a—1. In cases
where the benthic habitat could be improved from option development (ex. elevating the bottom
above the pycnocline or capping contaminated material) would receive a +1.

Finfish Spawning Habitat

Portions of the upper Bay and the upper portions of the major riverine systems of the Bay
are known to be crucial spawning and/or nursery areas for anadromous fish species that occur
throughout the Chesapeake Bay. Thisis particularly the case in shallow water areas, or areas
that have significant amounts of underwater structure or other cover, or that lie within critical
(low) salinities. Because anadromous finfish spawning areas have received legidlative
protection, these spawning areas will be considered separately from other fish resource and
habitat issues. Anadromous species, such as striped bass, American shad, blueback herring, and
alewives migrate up-Bay to freshwater and oligohaline areas to spawn. The same areas are
utilized by avariety of species resident to those salinities for spawning (including such important
species as white perch). Each option will be scored based upon the presence (-1) or absence (0)
of known or potential spawning within the footprint or immediate vicinity of the proposed
placement area. If option development has the potential to protect or enhance existing
anadromous fish spawning areas, it will receive a +1.

Finfish Rearing Habitat

Immediately downstream of the anadromous finfish spawning areas lay larger areas that
are known to be critical to the success of early life stages of anadromous finfish species. These
are generally termed rearing habitat and are of equal importance to year class success as the
spawning grounds. Suitable rearing habitat (in terms of salinities and other water quality

MK01]0:103886518.040\PVDMMP\APPENDIX B\BEWG PROCESS AND PARAMETER DESCRIPTION.DOC 1/18/2005

6



DRAFT July 26,2004

parameters) can occur over large areas within the Bay, but the most important areas for
anadromous fish generally lie within shallow water (or the shore zone) in warmer months.
(Winter refuge habitat is scored separately). These areas are a'so know to be utilized by the early
life stages of species that spawn in much higher salinities and that are important forage for young
anadromous fishes. Each option will be scored based upon the presence (-1) or absence (0) of
known or potential anadromous fish (or forage) rearing habitat within the footprint or immediate
vicinity of the proposed placement area. If option development has the potential to protect or
enhance existing anadromous fish rearing areas, it will receive a +1.

Larval Transport

Discharge from the Susguehanna River and other upper and mid Bay rivers transports the
early life stages of species that are spawned in the rivers to feeding and nursery areas further
south (down-Bay). In contrast, the salt wedge and tidal currents help to transport young of fish
that are spawned in saltier areasto feeding areas up-Bay. Significant alterations to the currents
that influence these larval transport mechanisms could have detrimental effects on fish
populations. Residence time modeling was conducted to attempt to predict significant alterations
in water mass distribution and suspended particulate (e.g., larval fish) transport. The extent to
which larval transport could be influenced by alterationsin hydrodynamics will be examined at
each option, to the extent possible. A O will be assigned if no negative impact is expected and a
—1 assigned if negative effects are anticipated. No +1 condition has been identified for this
parameter.

Essential Fish Habitat (EFH)

The Magnuson-Stevens Act provides protection to habitats designated as essential for the
success of marine fish species that are managed by the NMFS as harvestable resources. The
species of concern are particular to aregion and the habitats essential to the success of their early
life stages are defined in the EFH guidance for the region. The Chesapeake Bay generally
provides EFH for seven species of regional concern, although only two species typically occur in
the middle and upper portions of the Bay (bluefish and summer flounder). If the option lies
within the general area designated as EFH but the species of concern are not present (or the
option would otherwise not impact EFH) it will be scored with a0. If an option is known to
support the species of concern and there is a potential for negative impact, it will be assigned a—
1. EFH areas will be defined from existing information and consultation with the NMFS. If
option development has the potential to protect or enhance existing EFH, it will receive a+1.

Potential EFH at the Ocean Placement Option is significantly different than that of the
Chesapeake Bay and will be scored based upon assessment made during siting and permitting of
the option.

Habitat of Particular Concern (HAPC)
Within areas that provide EFH for fish species protected under the Magnuson-Stevens

Act, some areas are considered to be of particular concern. These are generally areas of unique
habitat features that have been shown to be critical to the survival of the early life stages of
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particular fish species. HAPC for most regionally important species occurs within the lower
Bay, the Coastal Bays, or over the continental shelf. However, SAV (particularly the SAV bed
boundaries) are considered HAPC for summer flounder, particularly south of the Bay Bridge.
The presence of HAPC or proximity to HAPC will be evaluated to define the potential
impacts from construction or operation of a dredged material placement option or beneficial use
option. HAPC areas will be defined from existing information and consultation with the NMFS.
The presence of or negative impactsto HAPC will result in the assignment of a—1. A O will be
assigned if no HAPC occur in the area, or if no negative impact is anticipated. If option
development has the potential to protect or enhance existing HAPC, it will receive a +1.

Potential HAPC at the Ocean Placement Option is significantly different than that of the
Chesapeake Bay and will be scored based upon assessment made during siting and permitting of
the option.

Commercial Fish and Shellfish

For the majority of options, the fish speciesto be used for the screening will include
those typically harvested within the Bay, including: Morone americana (white perch), Morone
saxatilis (striped bass), herring (Alosa) species, Alosa aestivalis (blueback herring), Alosa
mediocris (hickory shad), Alosa sapidissima (American shad) and various speciesin the family
Sciaenidae (spot, croaker, etc.). Shellfish considered include Callinectes sapidus (blue crab),
Crassostrea virginica (oysters), and Mya arenaria (soft clams) and hard clams (Mercenaria
mercenaria). These species will be selected because of their historical commercia importance,
and in some cases, because of population declines that have caused the imposition of state or
federa restrictions on the taking of these species. Each of these species uses the Bay during at
least one life stage and all of these species are typically used in evaluating the value of the
fishery resources of the Chesapeake Bay (MES 1997b). Commercial shellfish and crabbing
areas are limited (by regulations) within the Bay. Each option will be evaluated based upon
current/existing commercial shellfish harvesting areas, existence of natural or historical oyster
beds, presence of oyster sanctuaries, and crabbing areas within or immediately adjacent to the
area. Potential negative impacts to existing harvesting areas or sanctuaries will receive a—1. If
no negative impact potential exists, a0 will be assigned. The commercial harvest potentia of the
Ocean Placement Option will be based upon previous assessments of commercial fish/shellfish
distributions made during the permitting of the option. If option development has the potential to
protect or enhance existing commercial harvesting areas, it will receive a+1.

Thermal Refuge

Within the Chesapeake Bay and its major tributaries, deeper areas provide overwintering
habitat and refuge for young of the year finfish species and blue crabs. These areas can remain a
few degrees warmer than the overlying (surficial) waters and provide refuge for young fish. This
can be critical to the survival of some species because large percentages of some finfish
populations may overwinter in the Bay and rely on these winter refugia. Also, within many areas
of the Bay, deeper waters are known to be critical habitat for blue crabs, which burrow into the
bottom to lie dormant for the winter. Each option will be evaluated relative to its potential to
provide overwintering habitat for finfish or blue crabs. A 0 will be assigned if such areas are not
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present or affected by the construction of a given option, and a—1 will be assigned if negative
impacts to or altering of known thermal refuges are anticipated to occur. If option development
has the potential to protect or enhance existing thermal refuge areas, it will receive a +1.

Recreational Fishery

The recreational fishery in the Chesapeake Bay is among one of the most valued
resources in the state of Maryland. The Bay supports a tremendous number of fish and diversity
of species sought by recreational anglers. Charter boat captains favor some areas of the Bay,
while individual recreational anglers favor other areas. In some areas, recreational anglers
consume and subsist on their catches and the resource is highly valued locally. Optionsin these
areas that are expected to negatively impact fishing activity will receive a—1 for this parameter.
If none or only occasional use is determined, and no negative impacts are expected a0 will be
assigned. If option development has the potential to protect or enhance existing recreational
fishing, it will receive a+1. The potential for each areato be utilized by recreational speciesand
the actual use of each area by recreational anglers will be evaluated in the context of the regional
fishery.

CATEGORY 5: SPECIAL REGULATORY ATTRIBUTES
Parameters:
Protected Species (RTE)

The distribution of both state (DNR designated SSPRA) and federally protected (i.e.,
Rare, Threatened, and Endangered [RTE]) species relative to the potential placement options will
be determined through review of existing information and/or correspondence with both state and
federal resource agencies. If option development has the potential to negatively impact RTE or
SSPRA habitats, it will be assigned a
—1. For this parameter, the colonial waterbird, waterfow! areas, and special non-tidal wetland
habitats under SSPRA are not being considered because they are scored separately elsewhere. If
no RTE or applicable SSPRA are determined to be in the vicinity and no negative impact is
expected, a0 will be assigned. If option development has the potential to protect or enhance
existing RTE habitat, it will receive a+1. The occurrence of shortnose sturgeon, the proximity to
bald eagle nesting areas, and the potential occurrence of least tern, black skimmer, or piping
plover nesting options will be evaluated for each option within the Bay. A positive or negative
score will result for each speciesidentified at a particular site. For example, if 3 RTE species
were identified at an option and negative impacts were anticipated, a score of —3 would result.

The RTE species potentially present near the Ocean Placement option are significantly
different than those that utilize the Bay (in most cases). Potential for the Ocean Placement
option to support RTE will be based upon previous assessments made during the permitting of
the option.
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CATEGORY 6: WATERBIRD ATTRIBUTES
Parameters:
Waterfowl Use

The Chesapeake Bay is utilized as breeding and feeding habitat for many species of
waterfowl. Shallows are used for feeding and /or rearing of young. Deeper areas are also
important for resting and staging (or flocking). The Bay is used by both migratory waterfowl
and residents, and serves as a significant staging area for some species along the Atlantic flyway.
For this assessment, the definition of waterfow! islimited to the harvestable resources
(ducks/geese). The potential impacts upon existing areas of waterfow! utilization will be
evaluated, with particular attention to duck and goose habitat. Options with a potential for long-
term negative impacts to waterfowl staging or concentration areas will receive ascoreof 1. A 0
will be assigned to options where no negative waterfowl habitat impacts are expected. If option
development has the potential to protect or enhance existing waterfow! habitat, it will receive a
+1.

Wading and Shorebird Use

Shore zone and shallow water areas within the Chesapeake Bay are important foraging
habitats for shorebird and wading bird feeding areas. Remote forested and natural beaches have
been identified as critical nesting habitats for the survival of many wading and shorebird species.
Each option will be evaluated for the potential of providing these habitat functions for wading or
shorebirds and will receive a—1 if any long-term negative impacts can be expected, and a0 if
negative impacts are not expected or wading and shorebirds habitat is not present. If option
development has the potential to protect or enhance existing wading or shorebird habitat, it will
receive a+1.

CATEGORY 7: TERRESTRIAL HABITAT ATTRIBUTES
Parameters:
Wildlife Habitat

This category is limited to locations where the possibility of impacting sensitive natural
terrestrial (upland) habitat and wildlife or nesting/forage areas exists. It will also include the
potential for impacts to sensitive upland plant communities (other than forests and wetlands,
which are scored separately). Options that will be developed in upland areas, will potentially
abut shorelines, or which may negatively impact existing island remnants that provide habitat
may have the potential for negative impacts to this parameter. In addition, options that may
cause erosional impacts to terrestrial habitats will be also considered |ess suitable for
construction. Any of these conditions would be assigned a-1. A O will be assigned if no
negative impact is anticipated. If option development has the potential to protect or enhance
existing terrestrial wildlife habitat, it will receive a+1.

MK01]0:103886518.040\PVDMMP\APPENDIX B\BEWG PROCESS AND PARAMETER DESCRIPTION.DOC 1/18/2005

10



DRAFT July 26,2004

Forests

This category includes natural forested areas that are of sufficient extent and density to
provide forage and cover for sensitive terrestrial species. In general that means mature or
mostly-mature forest stands of sufficient width (1000+ foot diameter) to provide habitat for
species that dwell in forest interiors. Options that could potentially negatively impact such
forested areas would receive a—1 and a 0 would be assigned if no potential negative impact is
expected. If the option has the potential to protect or enhance existing forested areas, it will
receive a+1.

Streams

Freshwater streams are an important resource for both wildlife habitat and recreation
within the State of Maryland. Construction near streams, or options that could potentially alter
the hydraulics of a stream have the potential to alter the physical character of the stream channel
which, in turn, impacts the habitat value of the stream. Alterationsin stream character can
negatively impact the aguatic communities that the stream supports and can have lesser impacts
on other terrestrial resources. An option that has the potential to negatively alter the physical
character of a stream or stream channel will be scored —1. (Potential impacts to surface water
quality are scored elsewhere). If streams existing within or immediately adjacent to an option,
but there is no potential for impacts to the streams, the option would score a 0. If the option has
the potential to protect or enhance existing natural streams, it will receive a+1.

Lakes & Ponds

Some of the proposed options may have a potential influence upon natural fresh surface
water lakes and ponds. This potential will be evaluated and a value of -1 will be assigned if the
physical character or hydraulics of the lake or pond would be potentially negatively impacted by
option development. (Potential impacts to surface water quality are scored elsewhere). If no
negative impact is anticipated, the site would receive a0. If the option has the potential to
protect or enhance existing natural lakes or ponds, it will receive a +1.

Other Avian Habitat

Upland areas provide habitat for a variety of avian species that differs considerably from
those that are considered under the waterbird/shorebird and waterfow! categories. Specifically,
uplands provide habitat for awide variety of resident species but are also critical to sensitive
groups such neotropical migrants and those that dwell in forest interiors. This category focuses
on potential impacts to these habitats with particular attention to areas that would support
sensitive species. Options that with a potential to negatively impact these other avian habitats
would be scored with a—1. A 0 would be assigned to options that are not expected to negatively
impact avian habitats. If the option has the potential to protect or enhance existing natural avian
habitats, it will receivea+1.

High Quality Agriculture
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Prime and unique farmland has been vanishing at a tremendous rate in some areas.
Highly productive farmlands with rich soil composition that have been farmed for generations
are recognized as a non-renewabl e resource by Executive Order. Development of or
infringement upon these farmlands would be considered a negative impact and scored with a—1.
A 0 would be assigned to options that are not expected to negatively impact prime or unique
farmland. If the option has the potential to protect or enhance existing prime or unique
farmlands, it will receivea+1.

CATEGORY 8: PHYSICAL ATTRIBUTES
Parameters:
Substrate Characteristics

Substrate characteristics are known to be a significant habitat feature that influences the
distribution of benthic and other agquatic organisms within the Bay. The substrate composition of
the benthic environment within the proposed placement option provides important information
that will be used to characterize the relative condition of the option, the quality of habitat
available to higher trophic levels at the option (such as fish), and the suitability of the option for
construction. In the same manner, soil characteristics influence the type and productivity of
terrestrial areas. Significant alterations in substrate/soil characteristics could negatively impact
the habitat and biotic communities within an area particularly if asubstrateislimited. Thisisthe
case with sand bottom in the Harbor. Conversion of sandy bottoms to finer-grained substrates
would be considered a negative impact and assigned a value of
-1. A Owill beassigned if negative changes to substrate/soil composition are not expected from
the option. If the option has the potential to enhance existing substrate or soil characteristics by
adding or improving limited substrates, it will receive a+1.

Hydrodynamic Effects

Wind-driven currents and tidal currents affect the distribution of biological organisms
and nutrients, sedimentation patterns, and rates of erosion. Large structures can alter the flow
velocity to the point that significant changes in sedimentation, erosion, and potentially the
distribution of biological organisms could occur. Hydrodynamic two-dimensional modeling will
be conducted, examining the hydrodynamic effects of dredged material placement for water
based options. Option-specific variations of facility size and orientation will be evaluated for
hydrodynamic properties. Results of preliminary hydrodynamic modeling will be incorporated
into the environmental analysis. More comprehensive hydrodynamic modeling, including use of
athree-dimensional model, may be needed to more fully characterize prospective hydrodynamic
effects of the selected options as they progress through the study process.

Alterations in hydrodynamics that could increase erosion potential or alter currents over
critical areas such as oysters bays would be considered as—1. However, options that would have
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no effect will be scored as 0. Options that may decrease erosion over sensitive areas or
otherwise protest/enhance resources would be assigned a+1 for a positive effect.

For this evaluation, the physical effects of hydrodynamics (erosion/sedimentation and
increased currents in shallow or critical areas) are considered separately from the potential
effects on larval fish distributions or navigation.

Toxic Contaminants

This category applies to the effects of toxic contaminants on floraand fauna. The effects
of toxic contaminants on human health are to be considered under the Public Health category.
Sediments/substrates can contain a variety of toxic contaminants introduced from both natural
and anthropogenic sources. Sediment toxicants can limit the organisms that are able to utilize
the area and can also be mobilized into the food chain (becoming bioavailable to other organisms
and food fish). Sediment quality will be evaluated for each of the options based on known
sediment quality data.

Harbor options and dredged materials within the Harbor are generally considered
“contaminated” and material removed from them would remain in the Harbor or be placed in
contained facilities. Generally, these facilities would be assigned a O for this parameter because
there would be no change/impact relative to the existing conditions. Some Harbor options may
include a*“capping” component whereby materials of poorer quality will be buried or capped
with materials of better quality. A +1 would be assigned if there were a potential for capping
toxic contaminated sediments with sediments of better quality. A —1 would be assigned if there
were a potential that an option could degrade the sediment quality in the area.

Hazardous, Toxic, Radioactive Substances (HTRS) and Unexploded Ordnance (UXO)

As part of its mission, the military currently tests, and has historically tested, weaponsin
portions of the Chesapeake Bay around Pooles Idand (APG firing range), Sharps Island and at
Bloodsworth Island (immediately north of Holland Island) in the central Bay (Navy
firing/bombing range). Thisincludes the firing of live rounds and stray shells are known to have
landed outside the designated restricted areas. The Controlled Areas of the Bay are believed to
contain shells that did not explode during testing. The presence of or potential for unexploded
ordinance (UXO) could significantly complicate the construction of a dredged material
placement area, and would result in the assignment of a-1. Any option without such potential
would receive a0. Also, any option that is known to have the potential for existing pollutants
(HTRS) or Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) liabilities would be a poor choice for a dredged material placement area if
construction would potentially remobilize contaminants into the environment. With respect to
UXO, there is no approved remediation policy. Thereisaso no specific federal policy regarding
theliability of potential responsible parties. These are institutional issues, which would need to
be addressed in addition to the potential environmental and safety implications associated with
UXO, and in relationship to technical difficulties associated with cleanup. No +1 condition was
identified for this parameter.
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Fossil Shell Mining

In portions of the upper Chesapeake Bay, fossil oyster shell beds and buried shell
resources are mined for MDNR to provide cultch for oyster replenishment in the middle and
lower portions of the Bay. Baylor Grounds are natural oyster rocks, beds, and shoals charted
within Virginia s Baylor Survey; Baylor Grounds may be a potential source for shell mining.
Fossil shell mining is viewed as an important resource for the continued production of oysters
from the Bay and the presence of mining areas or Baylor Grounds within or adjacent to a
proposed option footprint would be assigned a—1. The absence of such beds or grounds would
result in the assignment of a0. No +1 condition was identified for this parameter.

CATEGORY 9: OTHER NON-BIOLOGICAL ATTRIBUTES
Parameters:
Floodplains

In addition to providing natural flood control, floodplains are important buffer and
wildlife areas. Floodplains are recognized as a non-renewabl e resource by Executive Order.
Further development of or infringement upon natural floodplains could decrease the water
storage capacity of an area and increase the potential for localized flooding. Thiswould be
considered a negative impact and scored with a—1. A 0 would be assigned to options that are not
expected to negatively impact floodplain storage capacity or flood potential. If the option has the
potential to protect or enhance existing floodplains (i.e. increase flood storage capacity or
decrease flooding), it will receive a +1.

Recreational Value

Parts of the Chesapeake Bay watershed are heavily used as recreational areas. The
diverse recreational activitiesinclude bird watching, boating, swimming, fishing, hunting, etc.
For this evaluation, recreational fishing is aready evaluated elsewhere, so it will not be included
with this parameter. If an option is known to provide recreational resources or facilities currently
and option development will permanently disrupt these activities, option development will be
assigned a—1. The absence of such resources or use would result in the assignment of a 0. If the
option has the potential to protect or enhance existing recreational resources, it will receive a+1.

Aesthetics

Aesthetics impacts from the construction and operation of a dredged material placement
facility can be a negative impact if the option is near a neighborhood, tourist/recreation area, or
natural areas where there is a potential for wildlife disturbance. If an option is located within
approximately 0.5 mi of a population center, dwellings, or managed natural area and will not
include mitigating a site of existing poor aesthetic value, it will be considered to have the
potential to have a negative impact on aesthetics, and will be assigned a -1. Although some
options lie within the city limits of Baltimore, if they lie within existing industrial areas and will
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not negatively impact residential or recreational areas, they will be given a score of 0. If the
option has the potential to improve aesthetics, it will receivea +1.

Noise

Noise impacts from the construction and operation of adredged materia placement
facility can be a negative impact if the option is near a neighborhood, tourist/recreation area, or
natural areas where thereisapotential for wildlife disturbance. If an option islocated within
approximately 0.5 mi of a population center, dwellings, or managed natural area and the project
will have potential noise impacts associated with construction and operation, it will be
considered to have anegative impact and will be assigned a-1.  Although some optionslie
within the city limits of Baltimore, if they lie within existing industrial areas and will not
negatively impact dwelling or recreational areas, they will be given a score of 0. If the option has
the potential to reduce existing noise levels, it will receivea +1.

Cultural Resources

This parameter is used to describe the potential for archaeological and historic options at
each option. The potential presence of shipwrecks and other historical features as well as any
archaeological resources known to occur (from existing reports) will be assigned a value of -1.
Known resources that have been deemed to have no archaeological value (due to previous
disturbance) will not be considered negatively relative to option development, and will be
assigned a0. Determinations that no known resources exist will be assigned a 0 also. If the
option has the potential to protect or enhance existing cultural resources, it will receive a +1.

Air Quality

This parameter refers to the current status of the local air quality: In attainment or out of
attainment based the federal standards set by EPA. It also includes the health risks associated
with entry of particulate material or irritant substances into the airways affecting air quality that
can may be associated with dredged material placement projects. If the project areaisin
attainment and building the project will put it out of attainment or the project could introduce
long-term particulate/irritant emissions, the parameter would be assigned a score of —1. If there
will beinimpact to the current air quality or increase of particulated/irritants (whether the areaiis
in or out of attainment) the score will be 0. If the project areais not in attainment and the project
will improve the air quality or particulate/irritant conditions OR if the project areaisin
attainment and the air quality will be further improved the project will be scored +1.

Infrastructure

This parameter refers to the current status of the local infrastructure. This includes but
may not be limited to roads, railroads, gas, sewer or electrica lines, business building and
employment opportunities. Existing traffic and traffic patterns are also considered as part of this
parameter. |If the project has the potential to damage or impede the local infrastructure or
negatively impact traffic volume or patterns the score is—1. If the project will have no impact on
the local infrastructure the score is 0. If the project has the potential to improve, protect or
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provide opportunities to expand, enhance or benefit the local infrastructure or traffic the score is
+1.

Existing Land Use

The existing land use in the vicinity of proposed dredged material placement sitesin the
Harbor includes commercial uses, recreational facilities, residential uses, and even some
open/green space. Development of a dredged material placement site has the potential to
enhance or perhaps even disrupt the current land use. If aproject has the potential to enhance or
has high potential to cleanup existing shoreline areas (improve eroded bulk heading, remove
trash, etc.), the project would receive ascore of +1. If aproject is consistent with the current
land use but provides no benefits or enhancementsto an area, it will receive a score of 0. If the
project has the potential to negatively alter or impact existing land use or community
development/revitalization plans, it will receive a—1.

Socioeconomics: Commercial Income & Assets

The existing commercial venturesin an area or neighborhood help to define the character
of the area and contribute significantly to the economic base. Development of adredged
material placement site has the potential to either enhance or disrupt the existing commercial
activitieswithin an area. Addition/improvement of recreation facilities, improvements to
infrastructure, improvements to maritime use, or availability of more commercia space asa
result of a project could bring more commercia income into an area or neighborhood. Such
enhancements would be considered positive and receive ascore of +1. If aproject is consistent
with the current commercial usage but provides no benefits or enhancements to an area, it will
receive ascore of 0. If the project has the potential to negatively alter or impact existing
commercial ventures or income, it will receive a—1.

Socioeconomics: Community Assets

The existing community structure and economic character of an areaisdriven by a
variety of factors. Employment potential, quality of education and recreational/commercial
opportunities help to dictate property values and the average income of the families within a
community. Communities that thrive economically have less turn over in residents and more
improvements to individual properties, which maintains and improves the economic base.
Development of a dredged material placement site has the potential to either enhance or disrupt
the existing community socioeconomics of an area. Addition/improvement of recreation
facilities, improvements to infrastructure, or availability of more residential land and small
business ventures will tend to improve property values and average residential income within a
community. Such enhancements would be considered positive and receive ascore of +1. If a
project is consistent with the current community usage but provides no benefits or enhancements
to an areq, it will receive ascore of 0. If the project has the potential to negatively impact
existing residential socioeconomics (e.g. decrease property values, impact economic character of
the areq), it will receive a—1.
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Environmental Justice

Executive Order 12898 was established to protect low-income and minority populations,
because it was recognized that some actions might disproportionately favor higher-income
populations or put lower-income populations at higher health and safety risks. Development of a
dredged material placement site could positively or negatively impact these types of populations.
Addition/improvement of recreation facilities or other community amenities, improvement of
property values or decreases of environmental health risks as a result of a project would be
considered positive and scored as +1.  If the project is consistent with EO 12898 but does not
provide any improvements/enhancements, it will receive a score of 0. If the project has the
potential to negatively impact or displace a minority or low-income community (e.g. increasing
health risks, decreasing property values or income potential), it will receive a—1.

Public Health

Continuing good health of citizensis a paramount concern of most individuals, families
and community leaders. Development of a dredged material placement site has the potentia to
improve public health in many ways. Capping of contaminated materials, reducing the leaching
of toxic material which might enter the human food chain are considered under this category.
Limiting the entry of particulate material or irritant substances into the airways affecting air
quality may be one of the outcomes of a dredged material placement project are considered
under air quality. Improvementsto public health would be considered positive and would
receive ascore of +1. If asite development would not appreciably mitigate any public health
concerns, it will receive a neutral score of 0. Although state and federal resource agencies would
not knowingly support any project that would potentially increase the risk to public health, there
are some potential mitigation projects that could pose increased public health risks during site
evaluation and cleanup. If this arises as a potential for development of any site, and the potential
health risk exceeds the potential benefit, the site should receive a score of —1.

Public Safety

This category refers to those situations affecting recreational, occupational and general
public safety issues concerned with dredged material placement options. Some options may
include chemical processing of dredged material prior to itsfinal disposition. These options may
result in occupational safety concerns. Other options may suggest long-term safety issues such
asincreases in industrial accidents or significant contributions to traffic accidents (from trucking
of dredged material to upland sites). Some options may also have the potential to convert current
recreational fishing/boating areas for dredged material placement, which may increase
recreational boat traffic in/near shipping channels. If a site has the potential to create any of
these potential hazards or otherwise increases public safety concerns, it will receive a score of —
1. Improvements to any of these conditions, particularly safer access to public recreation, would
be considered positive and would receive a score of +1. No appreciable change to public safety
would receive a score of 0.
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Navigation

Safe and effective navigation is essential to the vitality of the Port of Baltimore and the
commerce of the region. Due to the large volume of barge, ship, and container traffic in the Bay,
the potential effects of the proposed options on local navigation will be evaluated. Options that
lie partially or wholly within navigation channels could be considered hazards to navigation.
Additionally, options adjacent to channels could have an impact on navigation due to increased
currents from altered hydrodynamics. A structure that may hinder navigation can also pose a
potential environmental threat from potential ship collisions and groundings and will be assigned
a-1. If no such potential exists, a0 will be assigned. If the option has the potential to protect or
enhance existing navigation on or immediately adjacent to the site, it will receivea +1.

CATEGORY 10: BENEFICIAL ATTRIBUTES
Parameters:
Beneficial Use — Upland

Many of the proposed options will be converted, in part, to upland habitat to enhance
regional habitat resources (particularly for bird nesting habitat). 1f an option is not designed to
create upland habitat, then it will receive a0 score. If upland habitat will be created, the option
will receive a+1. This parameter does not specifically relate to impairment or impact
evaluation, but gives a positive score for creation of habitat. No —1 condition was identified for
this parameter.

Beneficial Use — Wetland

Many of the proposed options will be converted, in part, to wetland habitat to enhance
regional habitat resources. If an option is not designed to create wetland habitat, then it will
receive O raw score. If wetland habitat will be created, the option will receivea+1. This
parameter does not specifically relate to impairment or impact evaluation, but gives a positive
score for creation of habitat. No —1 condition was identified for this parameter.

Beneficial Use — Adjacent Habitat Enhancement

Some options may have the potential to restore or enhance adjacent habitat after
construction. For example, protection of an eroding shoreline may allow for natural propagation
of tidal marsh plants or SAV adjacent to an option. Stabilization of certain beaches could also
improve the nesting habitat for terrapins or colonial ground nesting birds (terns/skimmers).
Restoration of forested uplands could provide isolated (adjacent) fringe habitat or provide
enough density of adjacent forests to support forested interior dwelling species (FIDS). Another
upland example would be the potential for stream improvements from the cessation of acid mine
drainage. Habitat enhancements adjacent to the proposed option will be considered as positive
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effects of option development and will be assigned araw score of +1. If no benefit isto be
derived a0 will be assigned. No —1 condition was identified for this parameter.

Beneficial Use — Faunal Enhancement

Some options may have the potential to restore or enhance populations of wildlife species
of concern. For example, protection of some shoreline areas or isolated islands could have a
positive effect on sensitive bird species. Wildlife enhancements within or immediately adjacent
to the proposed option will be considered as positive effects of option development and will be
assigned araw score of +1. If no benefit isto be derived a0 will be assigned. No —1 condition
was identified for this parameter.

Beneficial Use —Recreational Enhancement

Some options may have the potential to create recreational facilities as part of the project.
Impacts and improvements to existing recreational facilities are captured under the recreational
category. This parameter is established to acknowledge projects that will create recreational
opportunities as an integral part of the project plan. Recreational facilities developed as part of
the proposed option will be considered as positive effects of option development and will be
assigned a raw score of +1. If no benefit is derived a O will be assigned. No —1 condition was
identified for this parameter.

Shoreline Protection

Several options have the potential to provide shoreline stabilization that will protect not
only wildlife habitat but also dwellings and other man-made properties/structures. These options
may provide a benefit that needs to be measured separately from the protection of natural
resources. Shoreline stabilization for protection of property would be considered a positive
effect of option development under this parameter, and a+1 will be assigned if it is part of the
site design. If the option has no designed shoreline protection value, it will receive a0. No -1
condition was identified for this parameter Shoreline stabilization for the purpose of habitat
protection and enhancement is considered separately under other parameters.
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APPENDIX B.2

ENVIRONMENTAL PARAMETERS TO BE CONSIDERED FOR THE
SITE RANKING




Environmental Parameters To Be Considered For The Site Ranking

Parameter Factors resulting in +1 Factors resulting in 0 Factors Resulting in -1
Dissolved oxygen e Haspotential to improve DO (e.g. ¢ Not enough/inconclusive data OR | e Potentia for long-term
(DO) raising the bottom above the ¢ No potential for long-term negative impact to DO from
pycnocling) negative impact to DO from project
project

e Not Applicable

Nutrient enrichment

Dewatering will occur off-site, and the | ¢ Not enough/inconclusive data OR Potential for increased long-
option has potential to remove e No potential for long-term nutrient term nutrient enrichment
nutrients from enriched ecosystems. enrichment from project from project

o Not Applicable

Turbidity e Potential for improvementsto existing | ¢ Not enough/inconclusive data OR | e Potentia long-term increasein
water clarity from project e No potential for long-term turbidity from project
development (ex. by stopping increase in turbidity from project
erosion)  Not Applicable

Salinity ¢ No +1 condition identified ¢ Not enough/inconclusive e Changesto regional salinity

modeling results expected from project
¢ No changesto regional salinity

expected
o Not Applicable

Groundwater ¢ Project provides a buffering potential ¢ Not enough/inconclusivedata OR | e Potential negative impact on
(e.g. to acid mine drainage) or could | e No potential negative impact on groundwater from project
otherwise improve existing groundwater from project
groundwater quality  Not Applicable
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Parameter

Factors resulting in +1

Factors resulting in 0

Factors Resulting in -1

devel opment

to natural tidal wetlands from
project
Not Applicable

Shallow Water e Project will protect or enhance existing Not enough/inconclusive data OR | e Potential for negative impact
Habitat (<6.6 ft which Shallow Water Habitat (SWH) No potential to negatively impact or conversion of existing
isTier Il & Tier 11 existing SWH SWH from project
SAV habitat) Not Applicable
SAV ¢ Protection or enhancement of existing Not enough/inconclusive data OR | e Potential for negative impact
(Tier 1) SAV areas would occur due No potential for negative impacts to Tier | SAV or habitat from
to project development to SAV from project project
Not Applicable
Tidal Wetlands ¢ Protection or enhancement of existing Not enough/inconclusive data e Potential for impact or
(Existing) natural tidal wetlands from project No potential for negative impacts alterations to natural tidal

wetlands from project
development

Non-tidal Wetlands
(Existing)

Protection or enhancement of existing

natural non-tidal wetlands from
project devel opment

Not enough/inconclusive data

No potential for negative impacts
to natural non-tidal wetlands
from project

Not Applicable

e Potentia for impact or
alterations to natural non-
tidal wetlands from project
development

Benthic Community

¢ Project has potential to improve
existing benthic habitat (ex. elevating
the bottom above the pycnocline or
capping contaminated material)

Not enough/inconclusive data OR

No potential to further degrade the
benthic community within or
immediately adjacent to project

Not Applicable

e Long-term impacts to
benthos within or
immediately adjacent to
project are expected.

Finfish spawning
habitat

¢ Protection or enhancement of existing
anadromous fish or winter flounder

spawning habitat predicted from
project

Not enough/inconclusive data OR

No potential for negative impacts
to anadromous fish or winter
flounder spawning habitat
predicted from project

Not Applicable

e Potential for negative impacts
to anadromous fish or winter
flounder spawning habitat
from project
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Parameter

Factors resulting in +1

Factors resulting in 0

Factors Resulting in -1

Finfish rearing habitat

Protection or enhancement of existing
anadromous fish or forage fish and
other important estuarine fish species
rearing habitat predicted from project

Not enough/inconclusive data OR

No potential for negative impacts
to young of anadromous species
or forage species and other

Potential for impacts to
anadromous fish or forage
species rearing and other
important estuarine fish

Site does not lie within or will not
influence an area critical to Up-
Bay Migration of young of
marine/high mesohaline species
or Down-Bay migration of early
life stages of anadromous species

Not Applicable

important estuarine fish species species predicted from
predicted from project project
Not Applicable
Larval Transport e No +1 condition identified Not enough/inconclusive data or e Potential disturbance of Up-
modeling Bay migration of young of

marine/high mesohaline
species or Down-Bay
migration of early life stages
of anadromous species from
project

Habitat of Particular
Concern (HAPC)

Project has potential to protect or
enhance existing HAPC (as defined
by the Magnuson-Stevens Act) for
regionally important marine species
(specifically summer flounder and
red drum) within or adjacent to
project footprint

Not enough/inconclusive data OR

Project does not constitute HAPC
and no potential for negative
impact to HAPC is expected

Not Applicable

Project lies within an area that
provides HAPC for
regionally important marine
species (summer flounder
and red drum) and potential
for impact to HAPC

Essential Fish Habitat
(EFH)

Project has potential to protect or
enhance existing EFH (as defined by
the Magnuson-Stevens Act) for
regionally important marine species
(specifically summer flounder and
red drum) within or adjacent to
project footprint

Not enough/inconclusive data OR

No potential for impact to EFH for
regionally important species or
forage species from project

Not Applicable

Potential for impact to EFH or
forage species that could
cause population level effects
on regionally important
species (summer flounder
and red drum) and potential
for impact to HAPC
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and Habitat (fish and
shellfish)

harvesting areas, sanctuaries, or
shellfish beds

commercia harvesting areas are
predicted from project

Not Applicable

Parameter Factors resulting in +1 Factors resulting in 0 Factors Resulting in -1
Commercially ¢ Project has potential to protect or Not enough/inconclusive dataOR | e Current/existing commercial
Harvested Species enhance existing commercial No negative impacts to finfish or shellfish harvesting

or sanctuary areas within or
immediately adjacent to
project and potential negative
impacts are expected

Thermal Refuge

Project would protect or enhance
existing finfish or blue crab over
wintering habitat

Not enough/inconclusive data

No impacts to finfish or blue crab
over wintering habitat expected
from project

Not Applicable

Potential for impacts to over
wintering habitat from
project

Recreational Fishery

Project has potential to protect or
enhance existing recreational or
subsistence fishing resources

Not enough/inconclusive data OR

No impacts to recreational fishing
expected from project
Not Applicable

Impacts to angler utilization or
subsistence fishing expected
from project

enhance existing waterfowl
(duck/goose) staging or concentration
areas

Project will not negatively impact
awaterfowl (duck/goose) staging
or concentration areas

Not Applicable

Protected species e Project has potential to protect or Not enough/inconclusive data OR | e Presence of RTE or SSPRA
(RTE) enhance existing natural RTE habitat RTE are transients to site and/or and potential negative
or RTE nesting or Sensitive Species no negative impacts to RTE or impacts from project.
Project Review Area (SSPRA). SSPRA expected from project
[Excludes: Colonial water bird, Not Applicable
waterfowl, and special non-tidal
wetlands, which are scored separately].
Waterfowl Use ¢ Project has potential to protect or Not enough/inconclusive data OR | e Potential for negative impacts

to waterfowl staging and
concentration areas
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Parameter Factors resulting in +1 Factors resulting in 0 Factors Resulting in -1
Wading and ¢ Project has potential to protect or ¢ Not enough/inconclusive data e Potential negative impacts to
Shorebird Use enhance existing wading bird or OR wading or shorebird use

shorebird habitat e Site not known as awading or
shorebird utilization area or no
potential negative impacts to
wading or shorebird use expected
from project
o Not Applicable
Wildlife Habitat e Site development has potential to e Not enough/inconclusive data e Potential negative impacts
enhance or protect existing high value OR expected to wildlife
terrestrial habitat e No potentia for negative impacts habitat(s)
to terrestrial habitats expected
o Not Applicable
Forests e Sitedevelopment will resultin e Not enough/inconclusive data e Potential negative impacts to
restoration or enhancement of OR forests expected
forested areas e No potential for negative impacts
to natural forested areas from
project
e Not Applicable
Streams e Project has potentia to protect or e Not enough/inconclusive data e Potential negative impacts to
enhance the physical character of OR the physical character of
existing natural streams e No potential for negative impacts streams expected.
to the physical character of
adjacent streams from project
e Not Applicable
Lakes & Ponds e Project has potential to protect or ¢ Not enough/inconclusive data e Potential negative impacts to
enhance the physical character of OR the physical character of
existing lakes/ponds e No potentia for negative impacts lakes/ponds expected
to the physical character of
adjacent |akes/ponds from project
o Not Applicable
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Parameter

Factors resulting in +1

Factors resulting in 0

Factors Resulting in -1

Other Natural Avian
Habitat

Project has the potential to protect or
enhance migratory or other sensitive
bird habitat(s)

Not enough/inconclusive data
OR

No potential for negative impacts
to migratory or other sensitive
bird habitat(s)from project

Not Applicable

Potential for negative
impacts to migratory or other
sensitive bird habitat(s)from
project

Prime or Unique
Agricultura Land

Project has the potential to protect or
enhance prime or unique farmland

Not enough/inconclusive data
OR

No potential for negative impacts
to prime or unique farmland

Not Applicable

Potential for negative impacts
to prime or unique farmland
from project

Substrate /Soil
Characteristics

Project has the potential to protect or
enhance unique substrate/soil
characteristics of the area (e.g.
preserve, enhance or create sandy
substrates in the Harbor)

Not enough/inconclusive data OR

No potential for alterationsto
substrate/soil composition from
project

Not Applicable

Project has the potential to
eliminate or otherwise alter
limited substrate/soil
resourcesin the area.

Hydrodynamic
Effects (physical)

Project has potential to decrease
erosion or sedimentation or otherwise
protect/enhance resources OR

Project has the potential to improve
currentg/circulation in the project
vicinity

Not enough/inconclusive

modeling results OR
No potential for detrimental
increasesin
erosion/sedimentation erosion or
other current-related negative
impacts to resources from project
Not Applicable

Potential for detrimental
increasesin
erosion/sedimentation
erosion or other current-
related negative impacts to
resources from project

Toxic Contaminants

Project has the potential to decrease
the potential for existing contaminant
release (e.g. capping/isolating poorer
quality sediments)

Not enough/inconclusive data OR

No potential for negative impacts
from toxic contaminant as a
result of project

Not Applicable

Potential for negative impacts
from toxic contaminant as a
result of project
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Buried Shell
Resource Area
(including Baylor
Groundsin Virginia)

No infringement on historic oyster
bars, fossil shell or buried shell
resources

Not Applicable

Parameter Factors resulting in +1 Factors resulting in 0 Factors Resulting in -1
CERCLA / UXO e No +1 Condition Not enough/inconclusive data OR | e Potential for presence of UXO
Potential No potential for presence of UXO OR

OR e Siteiscurrently an NPL or
Siteis not currently an NPL or CERCLA siteor hasthe
CERCLA site or does not have potential to require
the potential to require significant HTRW cleanup
significant HTRW cleanup
Not Applicable
Fossil Shell Mining & | e No +1 Condition Not enough/inconclusive data OR | e Infringement on historic

oyster bars, fossil shell or
buried shell resources

Floodplains

Project will result in flood protection
or other floodplain improvements
(ei.e. improvement in water storage

capacity).

Insufficient information OR
No improvements or impacts to
flooding or water storage
capacity

Not Applicable

e Potentia for reduction in
water storage capacity or
increased flooding in the
project area.

Recreational Vaue
(does not include
recreational fishing —

Project has the potential to improve
existing recreational activities or
facilities (does not include

Not enough/inconclusive data OR
No potential for recreational
activity impacts from project

e Potential for negative
disturbance to recreational
activities or facilities from

aesthetics

No potential for visual impacts
from project
Not Applicable

see separate category recreational fishing) Not Applicable project
above)
Aesthetics ¢ Project has the potential improve Not enough/inconclusive data OR | e Potential visual impacts from

project (generally adjacent to
population centers or
dwellings)
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Parameter

Factors resulting in +1

Factors resulting in 0

Factors Resulting in -1

Noise

Project has the potential to reduce
existing noise levels

Not enough/inconclusive data OR

No potential for noise impacts
from project
Not Applicable

Potential for noise impacts
from project (generally
adjacent to population
centers or dwellings) OR

No beneficial use associated
with project and within or
adjacent to managed natural
area(s)

Historic Structures
Native American
Sites

Cultural Resources;

Project development will result in the
protection or enhancement of existing
historical or cultural resources

Not enough/inconclusive data OR

No impacts to historical/cultural
resources expected from project

Not Applicable

Potential for impacts to
historical/cultura resources
from project

protect public roads, utilities, pipes &
other infrastructure (utilities, roads,
pipes, cable etc...) and/or improve
traffic patterns

information on infrastructure
impacts.

No impacts related to necessary
project infrastructure from
project.

Uncertain due to undefined
alignment

Not applicable.

Shipwrecks
Air Quality Project development will reduce # of Not enough/inconclusive data OR Project will contribute
criteria pollutants OR No impacts related to air quality additional criteria pollutant
Project will move area from non- expected from project OR OR
attainment to attainment OR Not applicable Project will move an
Project will reduce particul ate or attainment area to non-
irritant emissions. attainment OR
Project will generate long-
term particulate or irritant
emissions.
Infrastructure Project development will improve or Not enough/inconclusive Potential for destruction or

interruption or harmful
impacts to public
infrastructure (utilities,
roads, pipes, cable etc...)
and/or traffic impacts.
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Parameter

Factors resulting in +1

Factors resulting in 0

Factors Resulting in -1

Existing Land Use

Project has potential to enhance

existing land use or existing
community
development/revitalization plans

Project has high potential to cleanup

existing shoreline areas (improve
eroded bulkheading, remove trash,
etc.)

Project complies with the existing
land use and community plans
for the area

Not enough/inconclusive data OR

No impacts related to existing land
use expected from project OR
Not applicable

Project has the potential to
negatively alter or impact
existing land use or
community
development/revitalization
plans

Socioeconomics—
Commercia Income
& Assets

Project has potential to improve or

enhance existing or provide
opportunities for new commercial
venturesin an area (e.g. improve
recreation/commercial income
potential, improve maritime use)

Not enough/inconclusive data OR

No commercial economic impacts
expected from project OR

Not applicable

Project has the potential to
negatively impact existing
commercial ventures
(decrease commercial
property values, decrease
tourist or other income).

Socioeconomics—
Residential Assets

Project has potential to improve or

enhance existing or provide
opportunities for new residential
socioeconomics (e.g. improvement of
property values, improve average
residential income with community)

Not enough/inconclusive data OR

No residential socioeconomic
impacts expected from project
OR

Not applicable

Project has the potential to
negatively impact existing
residential socioeconomics
(decrease property values,
impact economic character of
community)

Environmental Justice

Project has potential to improve or

conditions for a predominantly
minority or low income community

Not enough/inconclusive data OR

No environmental justice impacts
expected from project OR

Not applicable

Project has the potential to
negatively affect or displace
aminority or low-income
community
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Parameter Factors resulting in +1 Factors resulting in 0 Factors Resulting in -1

Public Health Project has the potential to improve ¢ Not enough/inconclusive data OR | e Project has the potential to

public health due to: isolating e No public health impacts expected negatively affect public
contaminated material or reducing the from project OR health

leaching of toxic material, which e Not applicable

might enter the human food chain.

(i.e. limiting the entry of particulate

matter or irritant substances into the

airwaysisincluded und Air Quality)

Public Safety Project has the potential to improve ¢ Not enough/inconclusive data OR | e Project has the potential to
public safety (e.g. provide safer access | ¢ No public safety impacts expected negatively affect public and
to current recreational opportunities; from project OR occupational safety dueto
decrease recreational boating near e Not applicable processing of dredged
shipping channels). material or dueto increase in

accident potential (e.g.
recreational fishing/boating
closer to shipping channels;
increased truck traffic for the
transportation of dredged
material)

Navigation Project development will result in ¢ Not enough/inconclusive e Potential for increased

improvements to navigation modeling results currents in navigation
Project development will result in e No potential for negative increases channels OR
improvementsto local boat traffic. in currents in navigation e Potential for increased
channels from project OR potential for environmental
e No increased potential for disaster, ship collisions or
environmental disaster, ship groundings from project
collisions or groundings from development OR
project development OR e Potentia for impedance of
* Noincreased potential for local boat treffic.
impedance of local boat traffic.
e Not Applicable
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Parameter Factors resulting in +1 Factors resulting in 0 Factors Resulting in -1
Beneficial Use— Project will result in restoration or e Beneficial Useisnot part of the No -1 condition identified
Wetlands enhancement of tidal or non-tidal design

wetlands
Beneficial Use— Project will result in restoration or e Beneficial Useisnot part of the No —1 condition identified
Uplands enhancement of upland habitats design
Beneficial Use— Post placement adjacent habitat e Beneficial Useisnot part of the No —1 condition identified
Adjacent Habitat enhancement (e.g. SAV, shallow design
Enhancement water habitat, fish nursery) has high

potential as aresult of the project

Beneficial Use— Project has high potential to e Beneficial Useis not part of the No —1 condition identified
Faunal restore/enhance popul ations of design

species of concern
Beneficial Use— Project has high potential to create e Thistype of Beneficial Useis not No —1 condition identified
Recreational new recreational facilities part of the design
Enhancement (impacts to existing recreation

captured elsewhere)
Shoreline Protection Project designed to protect existing ¢ Project has no (designed) e No-1 condition identified

shorelines and properties shoreline protection component
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APPENDIX B.3

SUPPLEMENTAL INFORMATION FOR THE EVALUATION OF THE
PRELIMINARY ENVIRONMENTAL RANKING OF OPTIONS FOR THE
FEDERAL DREDGED MATERIAL MANAGEMENT PROGRAM (DMMP)




Environmental Matrix Supplemental Information Version: April 14, 2004
Federal DMMP BEWG

Bay Enhancement Working Group

Supplemental Information for the Evaluation of the Preliminary Environmental Ranking

of Options for the Federal Dredged Material Management Program (DMMP)

March 2004

Purpose: The Bay Enhancement Working Group (BEWG) has performed preliminary scoring
for the dredged material placement alternatives to assist with development of the Federal
Dredged Material Management Plan (DMMP). The purpose of this document is to provide
supplemental information for use during the review of the preliminary environmental ranking
performed by the BEWG in March 2004. The cavesats, limitations and conditions included in
this document represent the basis of the assignment of the preliminary environmental scores.
Furthermore, this document also details those agencies that stated an opinion contrary to the
consensus of the group and the assigned score.

General

All environmental scores are subject to change based on new information. Current
scoring is based on the best available data and best professional judgment at this time.

Scoring for most parameters considered the end result of the project in order to evaluate
potential impacts. However, severa parameters also considered the process of filling and
managing a dredged material management site in the scoring. These included: aesthetics,
noise, public health, & public safety.

The U.S. Fish and Wildlife Service (USFWS) does not believe beneficial use, restored
habitat and waterfow! parameters are weighted equally to aquatic resources in the overall
environmental scoring system.

The “Turbidity” parameter is philosophically viewed by some agencies differently. The
Environmental Protection Agency (EPA) and National Marine Fisheries Service (NMFS)
have noted that turbidity and erosion may actually be a natural occurrence that eventually
comes under control when the sediment source has completely eroded. NMFS has
further noted that erosion may support some submerged aguatic vegetation (SAV) (such
asin Eastern Bay) growth by increasing the height of the photic zone. The position of the
USFWSisthat a decreasein turbidity and erosion provide an overall benefit to the Bay.

A rate of erosion / sedimentation study should be included in future studies of the island
restoration sites to more accurately score these options.

The environmental scores assigned to the options do not consider the potential negative
impacts associated with the operation of a particular site or process.
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e The development of in-water placement options are expected to cause some short-term
water quality effects, however, the water quality parameters were scored to capture long-
term water quality effects.

e All environmental scores are subject to change based on new information.

e In general, options that restore an existing island are preferred over island creation
options.

e Baltimore County Department of Environmental Protection and Resource Management
(DEPRM) suggested that turbidity for all options with a wetland creation component
should be scored at +1 because wetlands decrease turbidity in the area even if the erosion
isnot a problem at the project site.

e DEPRM & others (Anne Arundel County -AAC) believe that benthic community for all
options with a wetland creation component should be scored at +1 because wetlands are
beneficia to the benthic communities.

e DEPRM & others (AAC) believe that DO for al options with a wetland creation
component should be scored at +1 because wetlands are beneficia to the DO.

e NMFS stated that there is no evidence that summer flounder or bluefish inhabit the
Baltimore Harbor even though this areais of the appropriate depth and salinity in order to
support these species.

o Except for aternatives with specific caveats in this document, the infrastructure
parameter was scored for the options based on several general assumptions. It isassumed
that most projects will be constructed and filled from the water so there should not be
major traffic or infrastructure issues at most sites. All sites were scored on this basis. |If
significant landside access becomes necessary for a particular site as designs evolve,
scoring for this parameter will have to be revisited.

e The Bay Enhancement Working Group will consider alternative alignments in order to
minimize negative environmental impacts.

e The SAV parameter includes both historic beds and those that are currently in existence.

e MDNR stated that the only colonial waterbird nesting site and significant SSPRA site
currently within Baltimore Harbor is Fort Carroll. Older colonial nesting sites have
dissipated or the birds have moved to Fort Carroll. This results on scores of zero for
SSPRA at all locations.

e Baltimore Harbor sites with a potential CERCLA liability received negative scores as a
way to screen the potential issues for the MPA and USACE. Although MDE agrees that
this is an important for site screening, the agency would aso like to acknowledge that
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CERCLA sites could have tremendous Brownfields redevelopment potential, which
would be viewed positively from MDE’ s perspective.

Baltimore City Department of Planning stated that Baltimore Harbor projects should
include plans for mosqguito control including minimizing the opportunities for standing
water on the project sites.

Agricultural Placement-Maryland & Agricultural Placement-Virginia (#1 & #2)

Dredged material would be used as an amendment to enhance soil quality on land that
historically or currently is used for agriculture or horticulture. Dredged material will not
be applied to land that is considered prime or unique.

Toxic Contaminants. (Score= 0) AAC voted for a score of +1 for this option to be
consistent with the other innovative uses and placement options with respect to
potentially removal of toxics from the environment. Other members voted O because
certain toxics MAY not be removed for materials that would be used as agricultural
amendment.

Artificial Island Creation—-Upper Bay (#4)

Hydrodynamics: (Score=0) Hydrodynamic modeling was inconclusive in determining
potential impactsto larval transport.

Beach Nourishment—Virginia (#5)

Protected Species (RTE): (Score=0) The Incidental Take Statement developed for
current dredging and beach nourishment operations in the option area must be strictly
followed to minimize impacts to marine mammals.

Waterfowl Use: (Score=0) USFWS noted that the beach nourishment option in Virginia
may be a benefit to waterfowl if the placement of dredged material replaces the need for
excavating the sand off of the shoals which are used by waterfowl such as scoters.

Capping—Landfill/ Brownfields (#8)

Aesthetics. (Score=1) Scoring was based on the assumption that capping would use the
dredged material to deepen the sediment layer beyond the standard cap depth and expand
it to approximately 6 feet to allow for the planting of more diverse vegetation than grass
(typical of most landfills).

Toxic Contaminants: (Score= 0) AAC voted for a score of +1 for this option to be
consistent with the other innovative uses and Baltimore Harbor placement options with
respect to potentially removal of toxics from the environment. Other members voted O
because most members felt that placement of dredged material in alandfill would not
have an affect on the landfill

Recreational Value and Beneficial Use Recreational Enhancement: (Score=1) US Army
Corps of Engineers Baltimore District stated that a genera understanding of the “base
case’ needsto be established in order to appropriately score the parameter of recreational
value. The “base case” for landfill usage assumes that even though recreational activities
would likely not be occurring at an active landfill, many landfills are redevel oped for
recreational use after final capping (so there would be existing recreation at the site prior
to some dredged material enhancement). Beneficial Use recreational enhancement
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assumed that some currently closed landfills that are not being used for recreational
activities might be enhanced by placement of dredged materials (i.e. plant shrubs to
attract birds). Both of these cases are based upon the premise that landfills are required
by law to be capped and therefore can provide recreational opportunities regardless of
whether dredged material is used as the cap.

Capping—Elizabeth River & Patapsco River (#9 & #10)

e Toxic Contaminants. (Score= 1) The scoreis based on the potential for long-term
improvements from the removal or burial of toxic contaminantsif this project were to
occur. The BEWG recognizes that there is a potential for short-term release of toxics
while this project is conducted which would result in a different scoring for this
parameter.

Confined Aquatic Disposal Area (pit)—Patapsco River (#11)

e Toxic Contaminants. (Score= 1) The score is based on the potential for long-term
improvements from the removal or burial of toxic contaminants if this project were to
occur. The BEWG recognizes that there is a potential for short-term release of toxics
while this project is conducted which would result in a different scoring for this
parameter.

Large Island Restoration—Lower Bay (#16)
e Waterfowl: (Score=1) There may be more potential to benefit/ protect waterfowl habitat
from this project on the Eastern Shore versus the Western Shore, due to the higher rate of
erosion on the Eastern Shore impacting waterfowl habitat.

Large Island Restoration—Mid Bay (#17)
e Protected Species. (Score = 0) There is consensus that the Bald Eagle habitat will be
protected as a result of this project (+1). NMFS has stated that the Loggerhead turtle will
be impacted and a -1 has been added for atotal score of 0.

0 NMFS has also stated that the Kemps Ridley turtle may also be negatively
impacted and has requested further research to determine whether the score
should be changed to -1.

o0 USFWS holds the position that turtles (both Loggerhead and Kemps Ridley) are
transients to the area, and therefore neither species should be considered a
negative impact for this parameter. USFWS supports a score of +1 for this
parameter and has stated that there will be no overall impact on turtles Bay-wide
as aresult of this project moving forward.

Mine Placement—Cecil county, MD & Western Maryland (#18 & #19)
e Groundwater and Surface water: (Score = 1) Scores have been based on the assumption
that there will be no impact to ground or surface water resources because a discharge
permit would regulate any potential impacts.

MK01]0:\03886518.040\PVDMMP\APPENDIX B\CAVEATS FOR BEWG SCORING OF CENAB DMMP.DOC 1/18/2005

4



Environmental Matrix Supplemental Information Version: April 14, 2004
Federal DMMP BEWG

e Finfish Spawning: (Score = 1) For this option only, freshwater fish are also being
considered.

e |nfrastructure: (Score=-1) The assigned score was based on the USFWS
recommendation that the trucking of large volumes of material from the dewatering
facility to the placement site will wear and traffic volume impacts to the roadways used
to transport the material.

Small Island Restoration—Lower Bay (#27)
e Waterfowl: (Score=1) There may be more potential to benefit/ protect waterfow! habitat
from this project on the Eastern Shore versus the Western Shore, due to the higher rate of
erosion on the Eastern Shore impacting waterfowl habitat.

Wetlands Restoration—Dorchester County, MD (#29)
e Sdlinity: (Score =1) The assigned score reflects the potential for positive impacts to the
salinity regime of the wetland system assuming that dredged material placement will
decrease salt wedge intrusion to the upstream reaches of the waterway.
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Weighting Factor - Environmental Only
Weighting Factor

ALTERNATIVE

Virginia

Confined Disposal Shoreline Fecility- Patapsco

Dam Neck Ocean Open Water Placement

Hart-Miller 1land (Existing)

New Open Water (Deep Trough)

1 |Agricultura Placement- Maryland
2 |Agricultura Placement- Virginia

3 |Artificia Island Creation- Lower Bay
4 |Artificial Isand Creation- Upper Bay

5 |Beach Nourishment
6 |Building Products

7 |C&D Canal Pierce Creek Upland Sites Expansion

8 |Capping- Landfill/Brownfields
9 |Capping- Elizabeth River, VA

10 [Capping- Patapsco River, MD

11 |Confined Aquatic Disposal Pit- Patapsco River, MD

12 |Confined Disposal Facility- Lower Bay

13 |River, MD

15 [Hart-Miller Island Expansion

14 |Cox Creek Expansion

16 |Large Iland Restoration- Lower Bay
17 |Large Island Restoration- Mid Bay
18 |Mine Placement- Cecil County, MD

19 [Mine Placement- Western Maryland

20 |Norfolk Ocean Open Water Placement

21 |Pooles Idland Open Water Site Expansion

22 |PIERP Modification

23 |Rappahannock Shoal Open Water Site Expansion

24 |Shoreline Restoration- L ower Bay

25 |Shoreline Restoration- Mid Bay
26 |Shoreline Restoration- Upper Bay

27 |Small Iand Restoration- Lower Bay
28 |Small Idand Restoration- Mid Bay

29 |Wetland Restoration- Dorchester County, MD

Bl

B2

B3

B4 | Pooleslsland Open Water Site (Existing)

0

€

gh / inconclusive dat

| 0(shaded) Not applicable/ not calculatec

- 1 Potential negative impacts expectec

RTE isthe only parameter with a score >1 because each specie impacted is countex
NOTE: Bold scores represent those that have been "flagged" to receive particular consideration because of significant interest or impact and is captured on the Supplemental |nformation shee

0 No potential impacts expectec

0 Not enou

Legend +1 Potential protection or enhancemen

Rappahanock Shoal Open Water Site (Existing)
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B6 | Wolf Trap Open Water Placement
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DMMP ALTERNATIVES

1/18/2005

HUMAN USE ATTRIBUTES BENEFICIAL ATTRIBUTES
Weighting Factor - Environmental Only 4 2 4 5 1 4 1
Weighting Factor 2 2 2 3 3 3 3 4 4 4 5 5 3] 4 2 2 2 2 2 Total )
. . . Normalized
8 8 = 3 3 " E 3 83 Environmental 1191 Overall Rank|

T > 2 |§ ©5|>5]|% = e = > § 5 > 2T |5 Score

S 8 8| 3 Sla |8 % € % £ § FlS|Zg|T,| Bk ks Toh|es Normalized

.| B T S S c |2 2 2 Sg| o o |Bl2g|8e| &g¢ 2x |2F 5 5

S35 | 8|25 ¢ | B|2y|lEelEq|se| 5 |5 |5|2c|Ba| 288 | BE |BESB|8E

# ALTERNATIVE g 212138 5 | = |58(55(38|a3| 3 |7 |S|82|85] 825 | &2 |8&&5|5¢
1 |Agricultura Placement- Maryland 0 0 0 0 0 0 1 1 0 0 0 0O (0] O 0 0 0 0 0 13 0.5000 2.409 8
2 |Agricultura Placement- Virginia 0 0 0 0 0 0 1 1 0 0 0 0 |0] O 0 0 0 0 0 13 0.5000 2.409 8
3 |Artificia Island Creation- Lower Bay 0 -1 0 0 0 0 0 0 0 -1 0 0O |0 1 1 1 1 0 0 -51 -1.3077 0.601 34
4 |Artificial Isand Creation- Upper Bay -1 -1 0 0 0 0 0 0 0 0 0 0O [(-1] 1 1 1 1 0 0 -36 -0.9474 0.962 29
5 |Beach Nourishment- Virginia 1 0 0 0 0 0 1 1 0 0 0 0O |0 O 0 1 0 1 1 9 0.2093 2118 13
6 |Building Products 0 0 0 0 0 0 0 1 0 0 1 0 |0] O 0 0 0 0 0 16 1.4545 3.364 4
7 |C&D Canal Pierce Creek Upland Sites Expansion 0 -1 -1 0 0 0 0 0 -1 0 -1 0O |0 O 0 0 0 0 0 -22 -0.7097 1.199 25
8 |Capping- Landfill/Brownfields 1 1 0 0 0 0 1 0 0 0 1 0 |0] O 1 0 1 1 0 24 0.9600 2.869 5
9 |Capping- Elizabeth River, VA 0 1 0 0 0 0 0 0 1 1 1 1 |11( O 0 0 0 1 0 34 0.8947 2.804 6
10 [Capping- Patapsco River, MD 0 1 0 0 0 0 0 0 1 1 1 1 |11( O 0 0 0 1 0 34 0.8947 2.804 6
11 |Confined Aquatic Disposal Pit- Patapsco River, MD | 0 0 0 0 0 0 0 0 0 0 0 0O |0] O 0 0 0 0 0 9 0.2368 2.146 12
12 |Confined Disposal Facility- Lower Bay 1 -1 0 0 0 0 0 0 -1 -1 0 0O [0] O 0 0 1 1 0 -51 -1.1860 0.723 32
Confined Disposal Shoreline Fecility- Patapsco

13 |River, MD 0 0 0 0 0 0 1 1 0 0 0 0O |0] O 0 0 0 0 0 -8 -0.2286 1.681 20
14 |Cox Creek Expansion 0 0 -1 0 0 0 0 0 0 0 0 0 |0] O 0 0 0 0 0 -5 -0.2778 1.631 21
15 [Hart-Miller Island Expansion 1 -1 0 0 0 0 0 0 -1 -1 0 0O [0] O 0 0 1 1 1 -39 -0.9070 1.002 28
16 |Large Idland Restoration- Lower Bay 0 0 0 0 0 0 0 0 0 0 0 0O |0 1 1 1 1 0 1 -10 -0.2174 1.692 18
17 |Large Island Restoration- Mid Bay 1 0 0 0 0 0 0 0 0 0 0 O (0] 1 1 1 1 0 1 22 0.4783 2.387 10
18 |Mine Placement- Cecil County, MD 1 1 0 0 0 -1 1 1 0 0 1 0O (0] O 1 0 1 1 0 60 1.6667 3.576 2
19 [Mine Placement- Western Maryland 1 1 0 0 0 -1 1 1 0 0 1 0 |0] O 1 0 1 1 0 60 1.6667 3.576 2
20 |Norfolk Ocean Open Water Placement 0 0 0 0 0 0 0 0 0 0 0 0 |0] O 0 0 0 0 0 0 0.0000 1.909 14
21 |Pooles Island Open Water Site Expansion 0 0 0 0 0 0 0 0 0 0 0 0O [0] O 0 0 0 0 0 -32 -1.0000 0.909 30
22 |PIERP Modification 0 -1 0 0 0 0 0 0 0 0 0 0O [0 O 0 0 0 0 0 -30 -0.6977 1211 24
23 |Rappahannock Shoal Open Water Site Expansion 0 0 0 0 0 0 0 0 0 0 0 0 [0] O 0 0 0 0 0 -42 -1.9091 0.000 35
24 |Shoreline Restoration- L ower Bay 1 0 0 0 0 0 1 0 0 0 0 0O |0 1 0 1 1 0 1 -21 -0.5000 1.409 23
25 |Shoreline Restoration- Mid Bay 1 0 0 0 0 0 1 0 0 0 0 0O [0] 1 0 1 1 0 1 -16 -0.3810 1.528 22
26 |Shoreline Restoration- Upper Bay 1 0 0 0 0 0 1 0 0 0 0 0O |0 1 0 1 1 0 1 -3 -0.0698 1.839 16
27 |Small Idand Restoration- Lower Bay 0 0 0 0 0 0 0 0 0 0 0 0O [0] 1 1 1 1 0 1 -10 -0.2128 1.696 17
28 |Small Isand Restoration- Mid Bay 0 -1 0 -1 0 0 0 0 0 0 0 0O (0] 1 1 0 1 0 1 -11 -0.2200 1.689 19
29 |Wetland Restoration- Dorchester County, MD 1 1 0 0 0 0 1 0 0 0 0 0O [0] 1 0 1 1 1 1 76 1.8095 3.719 1
B1| Dam Neck Ocean Open Water Placement 0 0 0 0 0 0 0 0 0 0 0 0O [0] O 0 0 0 0 0 0 0.0000 1.909 14
B2 | Hart-Miller Iand (Existing) 1 -1 0 0 0 0 0 0 0 0 0 0O (0] 1 0 0 1 1 0 17 0.3864 2.295 11
B3| New Open Water (Deep Trough) 0 0 0 0 0 0 0 0 0 0 0 0O [0] O 0 0 0 0 0 -23 -0.7419 1.167 26
B4 | Pooleslsland Open Water Site (Existing) 0 0 0 0 0 0 0 0 0 0 0 O [0] O 0 0 0 0 0 -26 -0.7879 1121 27
B5| Rappahanock Shoal Open Water Site (Existing) 0 0 0 0 0 0 0 0 0 0 0 0O |0] O 0 0 0 0 0 -30 -1.0345 0.875 31
B6 | Wolf Trap Open Water Placement 0 0 0 0 0 0 0 0 0 0 0 0O [0] O 0 0 0 0 0 -38 -1.2667 0.642 33

Legend +1 Potential protection or enhancemen

0 No potential impacts expectec
0 Not enough / inconclusive date
| O(shaded) Not applicable/ not calculatec
- 1 Potential negative impacts expectec
RTE isthe only parameter with a score >1 because each specie impacted is countex

NOTE: Bold scores represent those that have been "flagged" to receive particular consideration because of significant interest or impact and is captured on the Supplemental |nformation shee
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AGRICULTURAL PLACEMENT—MARYLAND
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Harbor Channels

ALTERNATIVE - INNOVATIVE USES

[Agricultural Placement - Maryland

ASSUMPTIONS/BASIS FOR ESTIMATE:

The representative location for this alternative is Dorchester/Wicomico Counties, MD. This alternative includes dredging by clam-shell, transport by barge from the channel to a stationary moored barge close to the shoreline and the
placement site, and then direct pumping from the stationary barge below water and overland by pipeline to the placement site. The material will be pumped out in thin approx. 6-8 in. lifts, dewatered in-place and then tilled into the soil.
Two lifts will be placed on the site during optimum drying months of May to September. Each lift would be tilled in prior to the next lift placement. In order to achieve thin lifts, additional costs added to construct temporary berms in 1-2
acre areas and to continuously add pipe to reach the next cell. Required soil amendments will be made at the placement site prior to tilling into soil. Temporary E&S and stormwater controls needed until dredged material tilled into soil.
These would include temporary berms and stormwater retention basins. For the purpose of this estimate, a 325 acre area will be amended. This will be applied on three approx. 100 acre sites over a period of 3 years. Each lift of
approx. 8 inches would equate to 107,500 cy (wet volume) or 76,800 cy (cut volume). Application rates assume a 3 week time period/lift.

Capacity Calculations:

Volume (cy/acre) of Wet

Material if applied in 8 inch Ratio Pump Vol. of Final
lifts Wet Vol/ Cut |Cut Volume from Channel Cut Vol. per [Product/100
Final Product/Beneficial Use Vol (cylacre) 100 acre acre
Agricultural 1075 0.71 768 76,799 107,519
Evaluation of Available Capacity:
Volume after
Pumping from [Wet Volume of Material for two |Total Area
Final Product/Beneficial Use Dredged Volume (CY) Barge (CY) 8 inch lifts per acre (Acres)
Agricultural Use 250,000 350000 2150 163
500,000 700000 2150 326
1,000,000 1400000 2150 651
Capacity Calculations:
1. Site Capacity - Total Cut Volume Used for Beneficial Use (MCY) 0.5
2. Site Operating Life (years) 3
3. Annual Cut Volume from Channels (MCY) 0.17
4. Average One-Way Hauling Distance (nmiles) to dewatering site 90
5. Average One Way Hauling Distance (nmiles) to placement site 90
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY  |BASIS FOR QUANTITY UNIT UNIT COST  [BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 1,108,982
Cost for Evaluation of Suitable
sites, Soil testing, E&S and
Stormwater controls and site
Site Evaluation, Selection & Design 1 LS $830,982.00(layout design $ 830,982
Total Acres - See table above
for total cut volume of 500,000
cy - Assume crop land will be Cost for E&S and land
Permitting 1|fallow for 1 year LS $150,000.00(application permits $ 150,000
Obtain right of entry/ access
Access Agreements 1 LS $50,000.00|agreements $ 50,000
Yield assumed per acre is 30
Total Acres - See table above BU of soybeans at $8.00/BU
for total cut volume of 500,000 (USDA NASS 12/2003).
cy - Assume crop land will be Compensation for 1 yr. -
Farmland Lease/Compensation 325|fallow for 1 year Acre $240.00|$/acre $ 78,000

0:\03886518.040\eisdmmp\Appendices\Appendix C\AgriAmendAltCostEst.xls
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B. Site Development Costs $ 849,700
TETP PETTTETET UTTIS approx o Tt
high (2ft free board), 1 ft width, 3:1
slopes - cross sec area 30 sf.
Length of berms 8,400 If/100 acre
site. Interior temp berms for ~10
acre cells, 2.5 ft high, cross sec
area 21.25 ft. and length 8,400 R.S. Means 2004- Excavation,|
Construction of Temporary Berms Standard earthwork 47,700]1f/100 acre si CY $11.00({Placement and Compaction $ 524,700
Cost per acre assuming
Due to the size of disturbed Total Acres - See table above construction of temp.
area, controls will include for total cut volume of 500,000 sedimentation basins, outlet
sedimentation basins and cy - Assume crop land will be structures and maintenance of|
E& S and Stormwater Controls outlet structures 325|fallow for 1 year Acre $1,000.00{perimeter berms $ 325,000
C. Dredging, Transport and Placement Costs $ 13,000,000
Based on bids provided by
Mobilization/Demobilization clam shell dredger to scow 3 LS $1,500,000.00{USACE - rounded up average| $ 4,500,000
See table above for total cut Based on USACE Dredging
Dredging of Material from Channel clam shell dredger to scow 500,000|volume CY $4.00|Spreadsheet $ 2,000,000
scow transported closest to See table above for total cut
Transportation of Dredged Mat'l to Dewater Site placement site 500,000|volume CY $9.00|$0.1/cy/mile $ 4,500,000
Transfer hydraulically from
scow to moored stationary See table above for total cut $1.00/cy for transfer to
Transfer/Unloading to Stationary Barge barge 500,000(volume CY $1.00|stationary barge. Stationary | $ 500,000
Hydraulic Transfer to Placement Site Transfer hydraulically from
stationary barge to Based on Bids provided by
agricultural placement site by See table above for total cut USACE and USACE
pipeline 500,000(volume CY $2.00|Dredging Spreadsheet $ 1,000,000
Based on Bids provided by
Barge and piping will need to See table above for total cut USACE and USACE
Relocate Barge and Piping be moved during operation 500,000|volume CY $1.00|Dredging Spreadsheet $ 500,000
D. Amendment & Tilling Costs $ 1,400,000
Lime = $26/ton as spread
(interview W/ Bio-solids Co.)
X 16 tons/acre (Saver for dry
mid-bay mat'l) = $426/acre or
Metals may leach out - Conversion from cut volume to $0.26/acre; tilling costs
Lime Amendment and Tilling - Mix with 1 ft. Existing |acidity controlled through hydraulic pumping volume is ($0.62/cy based on
Soils lime treatment 700,000(1.40 CY $2.00{$1,000/acre - Staver) $ 1,400,000
E. Habitat Development Costs $ -
0[NA -No new habitat created LS $0.00 3$ -
F. Placement Site Operations & Maintenance $ 768,750
Assume for each 100 acre
site - 5 years of monitoring to
include 1 metals and pH
test/acre/year @ $400/sample
and labor of $11,250/yr/site
(monitoring and reporting -
150 hr @ $75/hr) -
/Annual Monitoring & Reporting of Facility 5 year $153,750.00|$51,250/site/yr $ 768,750
/Annual Monitoring and Reporting of Habitat 0|NA -No new habitat created year 0 $ -
SUBTOTAL (A+B+C+D+E+F) $ 17,127,432
ICONTINGENCY (50%) 50% $ 8,563,716
TOTAL $ 25,691,148
TOTAL UNIT COST PER CUBIC YARD $ 51

0:\03886518.040\eisdmmp\Appendices\Appendix C\AgriAmendAltCostEst.xls

20f8

8/19/2004



SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[c&Db Approach Channels

ALTERNATIVE - INNOVATIVE USES

[Agricultural Placement - Maryland

ASSUMPTIONS/BASIS FOR ESTIMATE:

The representative location for this alternative is Dorchester/Wicomico Counties, MD. This alternative includes dredging by clam-shell, transport by barge from the channel to a stationary moored barge close to the shoreline and the

placement site, and then direct pumping from the stationary barge below water and overland by pipeline to the placement site. The material will be pumped out in thin approx. 6-8 in. lifts, dewatered in-place and then tilled into the soil.
Two lifts will be placed on the site during optimum drying months of May to September. Each lift would be tilled in prior to the next lift placement. In order to achieve thin lifts, additional costs added to construct temporary berms in 1-2
acre areas and to continuously add pipe to reach the next cell.

Required soil amendments will be made at the placement site prior to tilling into soil. Temporary E&S and stormwater controls needed until dredged material tilled into soil. These would include temporary berms and stormwater retentid
basins. For the purpose of this estimate, a 325 acre area will be amended. This will be applied on three approx. 100 acre sites over a period of 3 years. Each lift of approx. 8 inches would equate to 107,500 cy (wet volume) or 76,800
cy (cut volume). Application rates assume a 3 week time period/lift.

Capacity Calculations:

Volume (cy/acre) of Wet

o P, Ratio Pump Vol. of Final
Material if applied in 8 inch
"ﬁas erial ifapplled in & Inc Wet Vol/ Cut |Cut Volume from Channel Cut Vol. per |Product/100
Final Product/Beneficial Use Vol (cy/acre) 100 acre acre
Agricultural 1075 0.71 768 76,799 107,519
Evaluation of Available Capacity:
Volume after
Pumping from |Wet Volume of Material for two |Total Area
Final Product/Beneficial Use Dredged Volume (CY) Barge (CY) 8 inch lifts per acre (Acres)
Agricultural Use 250,000 350000 2150 163
500,000 700000 2150 326
1,000,000 1400000 2150 651
Capacity Calculations:
1. Site Capacity - Total Cut Volume Used for Beneficial Use (MCY) 0.5
2. Site Operating Life (years) 3
3. Annual Cut Volume from Channels (MCY) 0.17
4. Average One-Way Hauling Distance (nmiles) to dewatering site 90
5. Average One Way Hauling Distance (nmiles) to placement site 90
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 1,108,982
Cost for Evaluation of Suitable|
sites, Soil testing, E&S and
Stormwater controls and site
Site Evaluation, Selection & Design 1 LS $830,982.00|layout design $ 830,982
Cost for E&S and land
Permitting 1 LS $150,000.00|application permits $ 150,000
Obtain right of entry/ access
Access Agreements 1 LS $50,000.00|agreements $ 50,000
Yield assumed per acre is 30
Total Acres - See table above BU of soybeans at $8.00/BU
for total cut volume of 500,000 (USDA NASS 12/2003).
cy - Assume crop land will be Compensation for 1 yr. -
Farmland Lease/Compensation 325|fallow for 1 year Acre $240.00[$/acre $ 78,000
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B. Site Development Costs $ 849,700
Total Acres - See table above
for total cut volume of 500,000
cy - Assume crop land will be R.S. Means 2004- Excavation,
Construction of Temporary Berms Standard earthwork 47,700|fallow for 1 year CY $11.00|Placement and Compaction | $ 524,700
Cost per acre assuming
Due to the size of disturbed Total Acres - See table above construction of temp.
area, controls will include for total cut volume of 500,000 sedimentation basins, outlet
sedimentation basins and cy - Assume crop land will be structures and maintenance of]
E& S and Stormwater Controls outlet structures 325|fallow for 1 year Acre $1,000.00|perimeter berms $ 325,000
C. Dredging, Transport and Placement Costs $ 13,000,000
Based on bids provided by
Mobilization/Demobilization clam shell dredger to scow 3 LS $1,500,000.00|USACE - rounded up average | $ 4,500,000
See table above for total cut Based on USACE Dredging
Dredging of Material from Channel clam shell dredger to scow 500,000|volume CY $4.00|Spreadsheet $ 2,000,000
scow transported closest to Conversion from cut volume to
Transportation of Dredged Mat'l to Dewater Site placement site 500,000(transport volume is 1.15 CY $9.00|$0.1/cy/mile $ 4,500,000
Transfer hydraulically from Conversion from cut volume to
scow to moored stationary hydraulic pumping volume is $1.00/cy for transfer to
Transfer/Unloading to Stationary Barge barge 500,000(1.40 CY $1.00|stationary barge. Stationary | $ 500,000
Hydraulic Transfer to Placement Site Transfer hydraulically from
stationary barge to Conversion from cut volume to Based on Bids provided by
agricultural placement site by hydraulic pumping volume is USACE and USACE
pipeline 500,000(1.40 CcY $2.00|Dredging Spreadsheet $ 1,000,000
Conversion from cut volume to Based on Bids provided by
Barge and piping will need to hydraulic pumping volume is USACE and USACE
Relocate Barge and Piping be moved during operation 500,000(1.40 CY $1.00|Dredging Spreadsheet $ 500,000
Conversion from cut volume to
hydraulic pumping volume is
D. Amendment & Tilling Costs 1.40 $ 1,400,000
Lime = $26/ton as spread
(interview W/ Bio-solids Co.)
X 16 tons/acre (Saver for dry
mid-bay mat'l) = $426/acre or
Metals may leach out - Conversion from cut volume to $0.26/acre; tilling costs
Lime Amendment and Tilling - Mix with 1 ft. Existing |acidity controlled through hydraulic pumping volume is ($0.62/cy based on
Soils lime treatment 700,000(1.40 CY $2.00|$1,000/acre - Staver) $ 1,400,000
E. Habitat Development Costs $ o
0[NA -No new habitat created LS $0.00 $ -
F. Placement Site Operations & Maintenance $ 768,750
Assume for each 100 acre
site - 5 years of monitoring to
include 1 metals and pH
test/acre/year @ $400/sample
and labor of $11,250/yr/site
(monitoring and reporting -
150 hr @ $75/hr) -
/Annual Monitoring & Reporting of Facility 5 year $153,750.00($51,250/site/yr $ 768,750
Annual Monitoring and Reporting of Habitat 0|NA -No new habitat created year 0 $ -
SUBTOTAL (A+B+C+D+E+F) $ 17,127,432
ICONTINGENCY (50%) 50% $ 8,563,716
TOTAL $ 25,691,148
TOTAL UNIT COST PER CUBIC YARD $ 51
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SCREENING LEVEL COST ESTIMATE

CHANNEL APPROACH

[Chesapeake Bay Approach Channels (MD)

ALTERNATIVE - INNOVATIVE USES

[Agricultural Placement - Maryland

ASSUMPTIONS/BASIS FOR ESTIMATE:

The representative location for this alternative is Dorchester/Wicomico Counties, MD. This alternative includes dredging by clam-shell, transport by barge from the channel to a stationary moored barge close to the shoreline and the placemen|
site, and then direct pumping from the stationary barge below water and overland by pipeline to the placement site. The material will be pumped out in thin approx. 6-8 in. lifts, dewatered in-place and then tilled into the soil. Two lifts will be
placed on the site during optimum drying months of May to September. Each lift would be tilled in prior to the next lift placement. In order to achieve thin lifts, additional costs added to construct temporary berms in 1-2 acre areas and to
continuously add pipe to reach the next cell.

Required soil amendments will be made at the placement site prior to tilling into soil. Temporary E&S and stormwater controls needed until dredged material tilled into soil. These would include temporary berms and stormwater retention basir|
For the purpose of this estimate, a 325 acre area will be amended. This will be applied on three approx. 100 acre sites over a period of 3 years. Each lift of approx. 8 inches would equate to 107,500 cy (wet volume) or 76,800 cy (cut volume)
Application rates assume a 3 week time period/lift.

Capacity Calculations:

Volume (cy/acre) of Wet

s s Ratio Pump Vol. of Final
ll\i?;tenal it applied in 8 inch Wet Vol/ Cut  |Cut Volume from Channel Cut Vol. per |Product/100
Final Product/Beneficial Use Vol (cylacre) 100 acre acre
Agricultural 1075 0.71 768 76,799 107,519
Evaluation of Available Capacity:
Volume after
Pumping from |Wet Volume of Material for two |Total Area
Final Product/Beneficial Use Dredged Volume (CY) Barge (CY) 8 inch lifts per acre (Acres)
Agricultural Use 250,000 350000 2150 163
500,000 700000 2150 326
1,000,000 1400000 2150 651
Capacity Calculations:
1. Site Capacity - Total Cut Volume Used for Beneficial Use (MCY) 0.5
2. Site Operating Life (years) 3
3. Annual Cut Volume from Channels (MCY) 0.17
4. Average One-Way Hauling Distance (nmiles) to dewatering site 80
5. Average One Way Hauling Distance (nmiles) to placement site 80
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 1,078,982
Cost for Evaluation of Suitable
sites, Soil testing, E&S and
Stormwater controls and site
Site Evaluation, Selection & Design 1 LS $800,982.00|layout design $ 800,982
Cost for E&S and land
Permitting 1 LS $150,000.00|application permits $ 150,000
Obtain right of entry/ access
Access Agreements 1 LS $50,000.00[agreements $ 50,000
Yield assumed per acre is 30
Total Acres - See table above BU of soybeans at $8.00/BU
for total cut volume of 500,000 (USDA NASS 12/2003).
cy - Assume crop land will be Compensation for 1 yr. -
Farmland Lease/Compensation 325|fallow for 1 year Acre $240.00|$/acre $ 78,000
|B. Site Development Costs $ 849,700

0:\03886518.040\eisdmmp\Appendices\Appendix C\AgriAmendAltCostEst.xls

50f8

8/19/2004



Total Acres - See table above
for total cut volume of 500,000
cy - Assume crop land will be R.S. Means 2004- Excavation,
Construction of Temporary Berms Standard earthwork 47,700|fallow for 1 year CY $11.00(Placement and Compaction $ 524,700
Cost per acre assuming
Due to the size of disturbed Total Acres - See table above construction of temp.
area, controls will include for total cut volume of 500,000 sedimentation basins, outlet
sedimentation basins and cy - Assume crop land will be structures and maintenance of
E& S and Stormwater Controls outlet structures 325|fallow for 1 year Acre $1,000.00|perimeter berms $ 325,000
C. Dredging, Transport and Placement Costs $ 12,500,000
Based on bids provided by
Mobilization/Demaobilization clam shell dredger to scow 3 LS $1,500,000.00|USACE - rounded up average | $ 4,500,000
See table above for total cut Based on USACE Dredging
Dredging of Material from Channel clam shell dredger to scow 500,000{volume CY $4.00|Spreadsheet $ 2,000,000
scow transported closest to Conversion from cut volume to
Transportation of Dredged Mat'l to Dewater Site placement site 500,000{transport volume is 1.15 CY $8.00|$0.1/cy/mile $ 4,000,000
Transfer hydraulically from Conversion from cut volume to
scow to moored stationary hydraulic pumping volume is $1.00/cy for transfer to
Transfer/Unloading to Stationary Barge barge 500,000(1.40 CY $1.00(stationary barge. Stationary | $ 500,000
Hydraulic Transfer to Placement Site Transfer hydraulically from
stationary barge to Conversion from cut volume to Based on Bids provided by
agricultural placement site by hydraulic pumping volume is USACE and USACE
pipeline 500,000(1.40 CY $2.00|Dredging Spreadsheet $ 1,000,000
Conversion from cut volume to Based on Bids provided by
Barge and piping will need to hydraulic pumping volume is USACE and USACE
Relocate Barge and Piping be moved during operation 500,000(1.40 CY $1.00|Dredging Spreadsheet $ 500,000
D. Amendment & Tilling Costs $ 1,400,000
Lime = $26/ton as spread
(interview W/ Bio-solids Co.) X
16 tons/acre (Saver for dry
mid-bay mat'l) = $426/acre or
Metals may leach out - acidity| Conversion from cut volume to $0.26/cy; tilling costs
Lime Amendment and Tilling - Mix with 1 ft. Existing [controlled through lime hydraulic pumping volume is ($1.24/cy based on
Soils treatment 700,000(1.40 CY $2.00|$2,000/acre - Staver) $ 1,400,000
|E. Habitat Development Costs $ -
0|NA -No new habitat created LS $0.00 $ -
F. Placement Site Operations & Maintenance $ 768,750
Assume for each 100 acre site
- 5 years of monitoring to
include 1 metals and pH
test/acre/year @ $400/sample
and labor of $11,250/yr/site
(monitoring and reporting -
150 hr @ $75/hr) -
Annual Monitoring & Reporting of Facility 5 year $153,750.00($51,250/site/yr $ 768,750
Annual Monitoring and Reporting of Habitat 0[NA -No new habitat created year 0 $ -
SUBTOTAL (A+B+C+D+E+F) $ 16,597,432
CONTINGENCY (50%) 50% $ 8,298,716
TOTAL $ 24,896,148
TOTAL UNIT COST PER CUBIC YARC $ 50
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (VA) |
ALTERNATIVE - INNOVATIVE USES

[Agricultural Placement - Virginia |

ASSUMPTIONS/BASIS FOR ESTIMATE:

The representative location for this alternative is Isle of Wight County, VA. This alternative includes dredging by clam-shell, transport by barge from the channel to a stationary moored barge close to the shoreline
and the placement site, and then direct pumping from the stationary barge below water and overland by pipeline to the placement site. The material will be pumped out in thin approx. 6-8 in. lifts, dewatered in-place
and then tilled into the soil. Two lifts will be placed on the site during optimum drying months of May to September. Each lift would be tilled in prior to the next lift placement. In order to achieve thin lifts, additional
costs added to construct temporary berms in 1-2 acre areas and to continuously add pipe to reach the next cell. Required soil amendments will be made at the placement site prior to tilling into soil. Temporary E&S
and stormwater controls needed until dredged material tilled into soil. These would include temporary berms and stormwater retention basins. For the purpose of this estimate, a 325 acre area will be amended. This
will be applied on three approx. 100 acre sites over a period of 3 years. Each lift of approx. 8 inches would equate to 107,500 cy (wet volume) or 76,800 cy (cut volume). Application rates assume a 3 week time peri

Capacity Calculations:

Volume (cy/acre) of Wet
Material if applied in 8 inch

lifts Ratio Pump Wet [Cut Volume from Channel Cut Vol. per |Vol. of Final
Final Product/Beneficial Use Vol/ Cut Vol (cylacre) 100 acre Product/100 acre
Agricultural 1075 0.71 768 76,799 107,519
Evaluation of Available Capacity:
Volume after
Pumping from  |Wet Volume of Material for two |Total Area
Final Product/Beneficial Use Dredged Volume (CY) Barge (CY) 8 inch lifts per acre (Acres)
Agricultural Use 250,000 350000 2150 163
500,000 700000 2150 326
1,000,000 1400000 2150 651
1. Site Capacity - Total Cut Volume Used for Beneficial Use (MCY) 0.5
2. Site Operating Life (years) 3
3. Annual Cut Volume from Channels (MCY) 0.17
4. Average One-Way Hauling Distance (nmiles) to dewatering site 38
5. Average One Way Hauling Distance (nmiles) to placement site 38
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST [TOTAL COST
A. Initial Study/Permitting/Design Costs $ 952,982
Cost for Evaluation of
Suitable sites, Soil testing,
E&S and Stormwater
controls and site layout
Site Evaluation, Selection & Design 1 LS $674,982.00|design $ 674,982
Cost for E&S and land
Permitting 1 LS $150,000.00|application permits $ 150,000
Obtain right of entry/
Access Agreements 1 LS $50,000.00|access agreements $ 50,000
Yield assumed per acre is
Total Acres - See table above 30 BU of soybeans at
for total cut volume of 500,000 $8.00/BU (USDA NASS
cy - Assume crop land will be 12/2003). Compensation
Farmland Lease/Compensation 325|fallow for 1 year Acre $240.00(for 1 yr. - $/acre $ 78,000
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B. Site Development Costs $ 849,700
P PP g
high (2ft free board), 1 ft width, 3:1
slopes - cross sec area 30 sf.
Length of berms 8,400 If/100 acre
site. Interior temp berms for ~10
acre cells, 2.5 ft high, cross sec R.S. Means 2004-
area 21.25 ft. and length 8,400 Excavation, Placement
Construction of Temporary Berms Standard earthwork 47,700(If/100 acre site CY $11.00{and Compaction $ 524,700
Cost per acre assuming
construction of temp.
Due to the size of disturbed Total Acres - See table above sedimentation basins,
area, controls will include for total cut volume of 500,000 outlet structures and
sedimentation basins and cy - Assume crop land will be maintenance of perimeter
E& S and Stormwater Controls outlet structures 325|fallow for 1 year Acre $1,000.00|berms $ 325,000
C. Dredging, Transport and Placement Costs $ 10,400,000
Based on bids provided by
USACE - rounded up
Mobilization/Demobilization Hopper Dredge 3 LS $1,500,000.00|average $ 4,500,000
See table above for total cut Based on USACE
Dredging of Material from Channel Hopper Dredge 500,000|volume CY $3.00|Dredging Spreadsheet $ 1,500,000
See table above for total cut
Transportation of Dredged Mat'l to Dewater Site Hopper Dredge 500,000|volume CY $3.80(%$0.1/cy/mile $ 1,900,000
Transfer hydraulically from $1.00/cy for transfer to
Hopper to moored stationary See table above for total cut stationary barge.
Transfer/Unloading to Stationary Barge barge 500,000|volume [ $1.00|Stationary $ 500,000
Hydraulic Transfer to Placement Site Transfer hydraulically from
stationary barge to Based on Bids provided by
agricultural placement site by See table above for total cut USACE and USACE
pipeline 500,000|volume CY $3.00|Dredging Spreadsheet $ 1,500,000
Based on Bids provided by
Barge and piping will need to See table above for total cut USACE and USACE
Relocate Barge and Piping be moved during operation 500,000|volume [ $1.00|Dredging Spreadsheet $ 500,000
D. Amendment & Tilling Costs $ 1,400,000
Lime = $26/ton as spread
(interview W/ Biosolids
Co.) X 16 tons/acre
(Staver for dry mid-bay
mat'l) = $426/acre or
Metals may leach out - Conversion from cut volume to $0.26/acre; tilling costs
Lime Amendment and Tilling - Mix with 1 ft. Existing |acidity controlled through hydraulic pumping volume is ($0.62/cy based on
Soils lime treatment 700,000(1.40 CY $2.00|%$1,000/acre - Staver) $ 1,400,000
E. Habitat Development Costs $ -
0|NA -No new habitat created LS $0.00 $ -
F. Placement Site Operations & Maintenance $ 768,750
Assume for each 100 acre
site - 5 years of monitoring
to include 1 metals and pH
test/acrelyear @
$400/sample and labor of
$11,250/yr/site (monitoring
and reporting - 150 hr @
Annual Monitoring & Reporting of Facility 5 year $153,750.00[$75/hr) - $51,250/sitelyr | $ 768,750
Annual Monitoring and Reporting of Habitat 0|NA -No new habitat created year $0.00 $ -
SUBTOTAL (A+B+C+D+E+F) $ 14,371,432
CONTINGENCY (50%) 50% $ 7,185,716
TOTAL $ 21,557,148
TOTAL UNIT COST PER CUBIC YARLC $ 43
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ARTIFICIAL ISLAND CREATION—LOWER BAY
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (VA) |
ALTERNATIVE - EXISTING SITES

[Artificial Island Creation - Lower Bay |
ASSUMPTIONS/BASIS FOR ESTIMATE:

Representative area near Watts Island, VA east of Tangier Island. Water depth at representative site is approx. -6 MLLW. For initial cost estimation purposes, artificial island creation uses the same design
parameters as those for large island restoration. The basis for the estimate is the James Island Habitat Development, Alignment 1 parameters (20ft dike height from water line, 979 acres, 20.4 year design life).
Information on layout obtained from "James Island Beneficial Use of Dredged Material" by Maryland Environmental Service, 2002. Water depth at James Island is -6 MLLW, therefore dike dimensions and
capacity are similiar.

For an approximatey 1,000 site, James Island (GBA) estimate used 32,100 LF for the exterior dike length. James Island is shaped like a dog-leg. 32,100 LF is used for this estimate to account for an irregular
shape to accommodate available material, currents, channel locations, habitat creation, etc. Exterior dike fill volume is 3.0 mcy (20 ft. crest width, dike height to + 20 ft MLLW, and 3:1 slope). Assume that sandy
soils for dike construction are available in the representative area.

To assure efficient dewatering for habitat creation and management, assume 6 interior cells. Interior dikes for the wetland portion are +2 ft MLLW in height (crest width 10 ft and slope of 2:1).
Estimated wetland dike length is 8000 LF. For the upland portion, the interior dikes are +14 ft MLLW in height (last lift overtops dike) with a crest width of 10 ft. and 2:1 slope. Estimated length
is also 8000 LF. The dike separating the two areas will have the same dimensions as the exterior dike and an estimate length of 5500 LF. The estimated interior dike volume is 0.88 cy.

The in-place volume of the site is 24.2 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes existing material inside th
footprint of the facility. The site capacity (cut volume) is equal to the in-place volume divided by a factor of 0.7.

1. In-place Site Volume (MCY) 24.2 5. Site Surface Area (ACRE) 1,000

2. Site Operating Life (YRS) 20 6. Upland Surface Area (ACRE) 500

3. Site Capacity (Cut Volume) (MCY) 34.6 7. Exterior Dike Perimeter (FT) 32,100

4. Average One-Way Hauling Distance (NMILES) &7 8. Interior Dike Perimeter (FT) 21,500

COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 3,250,000
Study and Design 1 Quantities based on James LS $ 3,000,000.00 |Conceptual, pre-feasibility and $ 3,000,000
Island design, as determined in feasibility costs. Cost estimation
"James Island Habitat based on James Island design,
Restoration Project: Final as calculated in "James Island
Dredging and Site Engineering Habitat Restoration Project:
Recon Study," Gahagan & Final Dredging and Site
Bryant, 2003 (GBA, 2003) Engineering Recon Study,"
Gahagan & Bryant, 2003 (GBA,
2003)

Permitting 1 LS $ 250,000.00 |Permits will be required for $ 250,000

dredge placement.

B. Site Development Costs $ 68,295,000
Mob/Demob & Bonds 1 LS $ 4,800,000.00 |Table E-1 (GBA, 2003) $ 4,800,000
Road Stone 50,000 Table D-1 (GBA, 2003) - for SY $ 12.00 |Table E-1 (GBA, 2003) $ 600,000

32,100 LF of perm. Dikes - 15 ft.
wide (~52,000 SY)
Geotextile 582,000 |Table D-1 (GBA, 2003) - for SY $ 4.00 (Table E-1 (GBA, 2003) $ 2,328,000
32,100 LF of perm. Dikes; slope
length 82 ft.
Personnel Pier 1 Table E-1 (GBA, 2003) LS $ 250,000.00 |[Table E-1 (GBA, 2003) $ 250,000
Unsuitable Foundation Excavation 1,118,000 [Table D-1 (GBA, 2003) CY $ 12.00 |Table E-1 (GBA, 2003) $ 13,416,000
Stone Work
Slope Armor Dike Section 217,000 |Table D-1 (GBA, 2003) TON $ 42.00 [Table E-1 (GBA, 2003) $ 9,114,000
Underlayer Armor Dike Section 99,000 Table D-1 (GBA, 2003) TON $ 41.00 [Table E-1 (GBA, 2003) $ 4,059,000
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stockpiled soils with Dozer|
and Compact

interior and exterior dikes

COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Toe Armor Dike Section 96,000 Table D-1 (GBA, 2003) TON $ 53.00 |Table E-1 (GBA, 2003) $ 5,088,000
Quarry Run Dike Section 43,000 Table D-1 (GBA, 2003) TON $ 40.00 [Table E-1 (GBA, 2003) $ 1,720,000
Spillways 6 Table E-1 (GBA, 2003) EA $ 250,000.00 |Table E-1 (GBA, 2003) $ 1,500,000
Erosion Control - Nursery Planting 1 Table E-1 (GBA, 2003) LS $ 200,000.00 |Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from [Hydraulic dredging of 3,880,000 |See assumptions above for CYy $ 2.50 |USACE Dredging Spreadsheet - | $ 9,700,000
Site Area sandy material with cutter interior and exterior dikes Higher Cost Due to high Sand
head, pumped to stockpile content
area
Placement of Dike Material Spread out sandy 3,880,000 |See assumptions above for CY $ 4.00 |R.S. Means 2004 $ 15,520,000

Mobilization/Demobilization 20 Mob & Demob for operating life YR $ 1,500,000.00 |Costs evaluated from Bid Sheets| $ 30,000,000
of site provided by CENAO

Dredging of Mat'l from Channel Hopper Dredge 35,000,000 |Cut volume (site capacity) equal CY $ 3.00 |Costs evaluated from Bid Sheets| $ 105,000,000
to in-place volume of site divided| provided by CENAO
by a factor of 0.7

Transportation of Dredged Mat'l to Site Hopper Dredge 35,000,000 |Transportation volume equal to CcYy $ 3.70 ($0.10/nmile/cy $ 129,500,000
cut volume

Placement of Mat'l at Site Hydraulic pumping to 35,000,000 |Transfer volume equal to cut CcYy $ 2.00 |Costs evaluated from Bid Sheets| $ 70,000,000

diked area

volume

provided by CENAO

Planning and Design 3 (GBA, 2003) YR $ 1,000,000.00 [(GBA, 2003) $ 3,000,000

Grading/Channels/Hydraulic Controls 500 Wetland Surface Area ACRE $ 6,000.00 |$8/cy x 3cy/LF x 250 LF/acre $ 3,000,000
(GBA, 2003)
Planting and Seeding-Wetlands 500 Wetland Surface Area ACRE $ 20,400.00 $ 10,200,000
[lPlanting and Seeding-Uplands 500 Site Surface Area ACRE $ 4,400.00 |(GBA, 2003) $ 2,200,000
O&M of Facility - Expansion 22 Site Operating Life plus 2 years YR $ 1,534,500.00 |$90,000 + $45/LF Perimeter $ 33,759,000
after placement (GBA, 2003)
O&M of Created Habitat 20 Site Operating Life YR $ 150,000.00 [(GBA, 2003) $ 3,000,000
Monitoring & Reporting of Facility 23 Site Operating Life plus 3 years YR $ 675,000.00 |(GBA, 2003) $ 15,525,000
after placement
Monitoring and Reporting of Created Habitat 20 Site Operating Life YR $ 500,000.00 [(GBA, 2003) $ 10,000,000
Other: Dredged Material Management 20 Site Operating Life YR $ 1,125,000.00 |Placement, dewatering, and $ 22,500,000
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) $ 509,229,000
CONTINGENCY (25%) $ 127,307,250
TOTAL COST $ 636,536,250
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 18
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ARTIFICIAL ISLAND CREATION—UPPER BAY
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Harbor Channels |
ALTERNATIVE - EXISTING SITES

[Artificial Island Creation - Upper Bay |
ASSUMPTIONS/BASIS FOR ESTIMATE:

Representative area west of Tolchester Channel (Gales Lump Reef). Water depth at representative site is approx. -12 MLLW. For initial cost estimation purposes, artificial island
creation uses the same design parameters as those for large island restoration. The basis for the estimate is the James Island Habitat Development, Alignment 1 parameters (20ft
dike height from water line, 979 acres, 20.4 year design life). Information on layout obtained from "James Island Beneficial Use of Dredged Material" by Maryland Environmental
Service, 2002. Water depth at James Island is -6 MLLW, therefore dike dimensions and capacity have been modified to account for a deeper water depth.

For an approximately 1,000 site, James Island (GBA) estimate used 32,100 LF for the exterior dike length James Island is shaped like a dog-leg. 32,100 LF is used for this estimate tqg
account for an irregular shape to accommodate available material, currents, channel locations, habitat creation, etc. Exterior dike fill volume is 4.4 mcy (20 ft. crest, +20 ft MLLW dike
height, and 3:1 slope). Assume that sandy soils for dike construction are available in the representative area.

To assure efficient dewatering for habitat creation and management, assume 6 interior cells. Interior dikes for the wetland portion are +2 ft MLLW in height (crest width 10 ft and slope

of 2:1). Estimated wetland dike length is 8000 LF. For the upland portion, the interior dikes are +16 ft MLLW in height (last lift overtops dike) with a crest width of 15 ft. and 2.5:1 slope
Estimated length is also 8000 LF. The dike separating the two areas will have the same dimensions as the exterior dike and an estimate length of 5500 LF. The estimated interior dike
volume is 1.6 mcy.

The in-place volume for this alternative is based on 50% wetlands (filled to depth of water ~ +2 ft MLLW.) and 50% upland (filled to dike height of ~ +20 ft MLLW.). The in-place volumg
of the site is 33.87 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes existing material inside the footprint

tha f. HHY Th, ity L + 1 ) Litn th, i 1 1 nadad h £. .t X alwl

1. In-place Site Volume (MCY) 33.9 5. Site Surface Area (ACRE) 1,000

2. Site Operating Life (YRS) 20 6. Upland Surface Area (ACRE) 500

3. Site Capacity (Cut Volume) (MCY) 48.4 7. Exterior Dike Perimeter (FT) 32,100

4. Average One-Way Hauling Distance (NMILES) 13 8. Interior Dike Perimeter (FT) 21,500

COMPONENT/ITEM METHOD/EQUIP USED[ QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 3,250,000
Study and Design 1 Quantities based on James LS $ 3,000,000.00 |Conceptual, pre-feasibility | $ 3,000,000
Island design, as determined in and feasibility costs. Cost
"James Island Habitat estimation based on
Restoration Project: Final James Island design, as
Dredging and Site Engineering calculated in "James
Recon Study," Gahagan & Island Habitat Restoration
Bryant, 2003 (GBA, 2003) Project: Final Dredging
and Site Engineering
Recon Study," Gahagan &
Bryant, 2003 (GBA, 2003)

Permitting 1 LS $ 250,000.00 |Permits will be required $ 250,000

for dredge placement.

B. Site Development Costs $ 89,243,450
Mob/Demob & Bonds 1 LS $ 4,800,000.00 [Table E-1 (GBA, 2003) $ 4,800,000
Road Stone 50,000 Table D-1 (GBA, 2003) - for SY $ 12.00 |Table E-1 (GBA, 2003) $ 600,000

32,100 LF of perm. Dikes - 20 ft.
wide (~52,000 SY)
Geotextile 610,000 |Table D-1 (GBA, 2003) - for SY $ 4.00 |Table E-1 (GBA, 2003) $ 2,440,000
32,100 LF of perm. Dikes; slope
length 141 ft. Dikes - 50 ft. toe
overlap & 20 ft. crest overlap
Personnel Pier 1 Table E-1 (GBA, 2003) LS $ 250,000.00 [Table E-1 (GBA, 2003) $ 250,000
Unsuitable Foundation Excavation 1,341,600 |Table D-1 (GBA, 2003) - CcY $ 12.00 |Table E-1 (GBA, 2003) $ 16,099,200
Increased by a factor of 20%
due to larger dike footprint
Slope Armor Dike Section 271,250 |Table D-1 (GBA, 2003) - TON $ 42.00 [Table E-1 (GBA, 2003) $ 11,392,500
Increased by a factor of 25%
due to longer slope length (82 ft.
for James Island vs 101 ft.)
Underlayer Armor Dike Section 123,750 |Table D-1 (GBA, 2003) TON $ 41.00 [Table E-1 (GBA, 2003) $ 5,073,750

Increased by 25%

0:\03886518.040\eisdmmp\Appendix\Appendix C\ArtiflslandAltCostEst.xls 30f8

8/17/2004



stockpiled soils with
Dozer and Compact

interior and exterior dikes

COMPONENT/ITEM METHOD/EQUIP USED[ QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Toe Armor Dike Section 96,000 Table D-1 (GBA, 2003) TON $ 53.00 |Table E-1 (GBA, 2003) $ 5,088,000
Increased by 25%
Quarry Run Dike Section 53,750 Table D-1 (GBA, 2003) TON $ 40.00 [Table E-1 (GBA, 2003) $ 2,150,000
Increased by 25%
Spillways 6 Table E-1 (GBA, 2003) EA $ 250,000.00 [Table E-1 (GBA, 2003) $ 1,500,000
Erosion Control - Nursery Planting 1 Table E-1 (GBA, 2003) LS $ 200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from |Hydraulic dredging of 6,100,000 |See assumptions above for CY $ 2.50 |USACE Dredging $ 15,250,000
Site Area sandy material with interior and exterior dikes Spreadsheet - Higher
cutter head, pumped to Cost Due to high Sand
stockpile area content
Placement of Dike Material Spread out sandy 6,100,000 |See assumptions above for CY $ 4.00 [R.S. Means 2004 $ 24,400,000

of site

provided by CENAP

Mobilization/Demobilization 20 Mob & Demob for operating life YR $ 1,500,000.00 |Costs for Dredging $ 30,000,000

Dredging of Mat'l from Channel Clamshell Dredging 48,000,000 |Cut volume (site capacity) equal CcY $ 2.00 |USACE Dredging $ 96,000,000
to in-place volume of site divided Spreadsheets
by a factor of 0.7
Transportation of Dredged Mat'l to Site Barge 48,000,000 |Transportation volume equal to CY $ 1.30 |$0.10/nmile/cy $ 62,400,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to 48,000,000 |Transfer volume equal to cut CY $ 2.00 |USACE Dredging $ 96,000,000
diked area volume Spreadsheets and Recent
pricing for "Liberty" type
hopper with offloading
capabilities
Planning and Design 3 (GBA, 2003) YR $ 1,000,000.00 |(GBA, 2003) $ 3,000,000
Grading/Channels/Hydraulic Controls 500 Wetland Surface Area ACRE $ 6,000.00 |$8/cy x 3cy/LF x 250 $ 3,000,000
LF/acre (GBA, 2003)
Planting and Seeding-Wetlands 500 Wetland Surface Area ACRE $  20,400.00 $ 10,200,000
Planting and Seeding-Uplands 500 Site Surface Area ACRE $ 4,400.00 [(GBA, 2003) $ 2,200,000
O&M of Facility - Expansion 22 Site Operating Life plus 2 years YR $ 1,534,500.00 [$90,000 + $45/LF $ 33,759,000
after placement Perimeter (GBA, 2003)
O&M of Created Habitat 20 Site Operating Life YR $ 150,000.00 [(GBA, 2003) $ 3,000,000
Monitoring & Reporting of Facility 23 Site Operating Life plus 3 years YR $ 675,000.00 [(GBA, 2003) $ 15,525,000
after placement
Monitoring and Reporting of Created Habitat 20 Site Operating Life YR $ 500,000.00 [(GBA, 2003) $ 10,000,000
Other: Dredged Material Management 20 Site Operating Life YR $ 1,125,000.00 |Placement, dewatering, $ 22,500,000
and crust management
costs for operating life
($150,000 + $975/acre),
(GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) $ 480,077,450
ICONTINGENCY (25%) $ 120,019,363
TOTAL COST $ 600,096,813
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME $ 12
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

|c&D Approach Channels |
ALTERNATIVE - EXISTING SITES

[Artificial Island Creation - Upper Bay |
ASSUMPTIONS/BASIS FOR ESTIMATE:

Representative area west of Tolchester Channel (Gales Lump Reef). Water depth at representative site is approx. -12 MLLW. For initial cost estimation purposes, artificial island
creation uses the same design parameters as those for large island restoration. The basis for the estimate is the James Island Habitat Development, Alignment 1 parameters (20ft
dike height from water line, 979 acres, 20.4 year design life). Information on layout obtained from "James Island Beneficial Use of Dredged Material" by Maryland Environmental
Service, 2002. Water depth at James Island is -6 MLLW, therefore dike dimensions and capacity have been modified to account for a deeper water depth.

For an approximately 1,000 site, James Island (GBA) estimate used 32,100 LF for the exterior dike length. James Island is shaped like a dog-leg. 32,100 LF is used for this estimate t
account for an irregular shape to accommodate available material, currents, channel locations, habitat creation, etc. Exterior dike fill volume is 4.4 mcy (20 ft. crest, +20 ft MLLW dike
height, and 3:1 slope). Assume that sandy soils for dike construction are available in the representative area.

To assure efficient dewatering for habitat creation and management, assume 6 interior cells. Interior dikes for the wetland portion are +2 ft MLLW in height (crest width 10 ft and slope
of 2:1). Estimated wetland dike length is 8000 LF. For the upland portion, the interior dikes are +16 ft MLLW in height (last lift overtops dike) with a crest width of 15 ft. and 2.5:1 slope
Estimated length is also 8000 LF. The dike separating the two areas will have the same dimensions as the exterior dike and an estimate length of 5500 LF. The estimated interior dike
volume is 1.6 mcy.

The estimated capacity for this alternative is based on a site with 50% wetlands (filled to depth of water ~ +2 ft MLLW.) and 50% upland (filled to dike height of ~ +20 ft MLLW.). The in
place volume of the site is 33.87 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes existing material insidg

tha fontnrint af tha facility - Tha cita ity (ont yaliima) ic aonial ta tha inonl malima dividad hv o factaraf 0 5

1. In-place Site Volume (MCY) 33.9 5. Site Surface Area (ACRE) 1,000

2. Site Operating Life (YRS) 20 6. Upland Surface Area (ACRE) 500

3. Site Capacity (Cut Volume) (MCY) 48.4 7. Exterior Dike Perimeter (FT) 32,100

4. Average One-Way Hauling Distance (NMILES) 3.5 8. Interior Dike Perimeter (FT) 21,500

COMPONENT/ITEM METHOD/EQUIP USED|[ QUANTITY BASIS FOR QUANTITY UNIT UNIT COST | BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 3,250,000
Study and Design 1 Quantities based on James LS $ 3,000,000.00 |Conceptual, pre-feasibility | $ 3,000,000
Island design, as determined in and feasibility costs. Cost
"James Island Habitat estimation based on
Restoration Project: Final James Island design, as
Dredging and Site Engineering calculated in "James
Recon Study," Gahagan & Island Habitat Restoration
Bryant, 2003 (GBA, 2003) Project: Final Dredging
and Site Engineering
Recon Study," Gahagan &
Bryant, 2003 (GBA, 2003)

Permitting 1 LS $ 250,000.00 |Permits will be required $ 250,000

for dredge placement.

B. Site Development Costs $ 89,243,450
Mob/Demob & Bonds 1 LS $ 4,800,000.00 |[Table E-1 (GBA, 2003) $ 4,800,000
Road Stone 50,000 Table D-1 (GBA, 2003) - for SY $ 12.00 |Table E-1 (GBA, 2003) $ 600,000

32,100 LF of perm. Dikes - 20 ft.
wide (~52,000 SY)
Geotextile 610,000 |Table D-1 (GBA, 2003) - for Sy $ 4.00 |Table E-1 (GBA, 2003) $ 2,440,000
32,100 LF of perm. Dikes; slope
length 141 ft. Dikes - 50 ft. toe
overlap & 20 ft. crest overlap
Personnel Pier 1 Table E-1 (GBA, 2003) LS $ 250,000.00 [Table E-1 (GBA, 2003) $ 250,000
Unsuitable Foundation Excavation 1,341,600 (Table D-1 (GBA, 2003) - CY $ 12.00 |Table E-1 (GBA, 2003) $ 16,099,200
Increased by a factor of 20%
due to larger dike footprint
Slope Armor Dike Section 271,250 (Table D-1 (GBA, 2003) - TON $ 42.00 (Table E-1 (GBA, 2003) $ 11,392,500
Increased by a factor of 25%
due to longer slope length (82 ft.
for James Island vs 101 ft.)
Underlayer Armor Dike Section 123,750 (Table D-1 (GBA, 2003) TON $ 41.00 (Table E-1 (GBA, 2003) $ 5,073,750

Increased by 25%
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stockpiled soils with
Dozer and Compact

interior and exterior dikes

COMPONENT/ITEM METHOD/EQUIP USED[ QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Toe Armor Dike Section 96,000 Table D-1 (GBA, 2003) TON $ 53.00 |Table E-1 (GBA, 2003) $ 5,088,000
Increased by 25%
Quarry Run Dike Section 53,750 Table D-1 (GBA, 2003) TON $ 40.00 [Table E-1 (GBA, 2003) $ 2,150,000
Increased by 25%
Spillways 6 Table E-1 (GBA, 2003) EA $ 250,000.00 [Table E-1 (GBA, 2003) $ 1,500,000
Erosion Control - Nursery Planting 1 Table E-1 (GBA, 2003) LS $ 200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from |Hydraulic dredging of 6,100,000 |See assumptions above for CY $ 2.50 |USACE Dredging $ 15,250,000
Site Area sandy material with interior and exterior dikes Spreadsheet - Higher
cutter head, pumped to Cost Due to high Sand
stockpile area content
Placement of Dike Material Spread out sandy 6,100,000 |See assumptions above for CY $ 4.00 [R.S. Means 2004 $ 24,400,000

of site

provided by CENAP

Mobilization/Demobilization 20 Mob & Demob for operating life YR $ 1,500,000.00 |Costs for Dredging $ 30,000,000

Dredging of Mat'l from Channel Clamshell Dredging 48,000,000 |Cut volume (site capacity) equal CcY $ 2.00 |USACE Dredging $ 96,000,000
to in-place volume of site divided Spreadsheets
by a factor of 0.7
Transportation of Dredged Mat'l to Site Barge 48,000,000 |Transportation volume equal to CY $ 0.35 [$0.10/nmile/cy $ 16,800,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to 48,000,000 |Transfer volume equal to cut CY $ 2.00 |USACE Dredging $ 96,000,000
diked area volume Spreadsheets and Recent
pricing for "Liberty" type
hopper with offloading
capabilities
Planning and Design 3 (GBA, 2003) YR $ 1,000,000.00 |(GBA, 2003) $ 3,000,000
Grading/Channels/Hydraulic Controls 500 Wetland Surface Area ACRE $ 6,000.00 |$8/cy x 3cy/LF x 250 $ 3,000,000
LF/acre (GBA, 2003)
Planting and Seeding-Wetlands 500 Wetland Surface Area ACRE $  20,400.00 $ 10,200,000
Planting and Seeding-Uplands 500 Site Surface Area ACRE $ 4,400.00 [(GBA, 2003) $ 2,200,000
O&M of Facility - Expansion 22 Site Operating Life plus 2 years YR $ 1,534,500.00 [$90,000 + $45/LF $ 33,759,000
after placement Perimeter (GBA, 2003)
O&M of Created Habitat 20 Site Operating Life YR $ 150,000.00 [(GBA, 2003) $ 3,000,000
Monitoring & Reporting of Facility 23 Site Operating Life plus 3 years YR $ 675,000.00 [(GBA, 2003) $ 15,525,000
after placement
Monitoring and Reporting of Created Habitat 20 Site Operating Life YR $ 500,000.00 [(GBA, 2003) $ 10,000,000
Other: Dredged Material Management 20 Site Operating Life YR $ 1,125,000.00 |Placement, dewatering, $ 22,500,000
and crust management
costs for operating life
($150,000 + $975/acre),
(GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) $ 434,477,450
ICONTINGENCY (25%) $ 108,619,363
TOTAL COST $ 543,096,813
[TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME)| $ 11
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

|Chesapeake Bay Approach Channels (MD) |
ALTERNATIVE - EXISTING SITES

[Artificial Island Creation - Upper Bay |
ASSUMPTIONS/BASIS FOR ESTIMATE:

Representative area west of Tolchester Channel (Gales Lump Reef). Water depth at representative site is approx. -12 MLLW. For initial cost estimation purposes, artificial island
creation uses the same design parameters as those for large island restoration. The basis for the estimate is the James Island Habitat Development, Alignment 1 parameters (20ft
dike height from water line, 979 acres, 20.4 year design life). Information on layout obtained from "James Island Beneficial Use of Dredged Material" by Maryland Environmental
Service, 2002. Water depth at James Island is -6 MLLW, therefore dike dimensions and capacity have been modified to account for a deeper water depth.

For an approximately 1,000 site, James Island (GBA) estimate used 32,100 LF for the exterior dike length. James Island is shaped like a dog-leg. 32,100 LF is used for this estimate t
account for an irregular shape to accommodate available material, currents, channel locations, habitat creation, etc. Exterior dike fill volume is 4.4 mcy (20 ft. crest, +20 ft MLLW dike
height, and 3:1 slope). Assume that sandy soils for dike construction are available in the representative area.

To assure efficient dewatering for habitat creation and management, assume 6 interior cells. Interior dikes for the wetland portion are +2 ft MLLW in height (crest width 10 ft and slope
of 2:1). Estimated wetland dike length is 8000 LF. For the upland portion, the interior dikes are +16 ft MLLW in height (last lift overtops dike) with a crest width of 15 ft. and 2.5:1 slope
Estimated length is also 8000 LF. The dike separating the two areas will have the same dimensions as the exterior dike and an estimate length of 5500 LF. The estimated interior dike
volume is 1.6 mcy.

The estimated capacity for this alternative is based on a site with 50% wetlands (filled to depth of water ~ +2 ft MLLW.) and 50% upland (filled to dike height of ~ +20 ft MLLW.). The in
place volume of the site is 33.87 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes existing material insidg
i iliv__ The site canacitv (ciit yvolume) is egual ta the in-nlace voliime divided hv a factor of 0 7

lthe footorint of the facilit

1. In-place Site Volume (MCY) 5. Site Surface Area (ACRE) 1,000

2. Site Operating Life (YRS) 20 6. Upland Surface Area (ACRE) 500

3. Site Capacity (Cut Volume) (MCY) 48.4 7. Exterior Dike Perimeter (FT) 32,100

4. Average One-Way Hauling Distance (NMILES) 6 8. Interior Dike Perimeter (FT) 21,500

COMPONENT/ITEM METHOD/EQUIP USED[ QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 3,250,000
Study and Design 1 Quantities based on James LS $ 3,000,000.00 |Conceptual, pre-feasibility | $ 3,000,000
Island design, as determined in and feasibility costs. Cost
"James Island Habitat estimation based on
Restoration Project: Final James Island design, as
Dredging and Site Engineering calculated in "James
Recon Study," Gahagan & Island Habitat Restoration
Bryant, 2003 (GBA, 2003) Project: Final Dredging
and Site Engineering
Recon Study," Gahagan &
Bryant, 2003 (GBA, 2003)

Permitting 1 LS $ 250,000.00 |Permits will be required $ 250,000

for dredge placement.

B. Site Development Costs $ 89,243,450
Mob/Demob & Bonds 1 LS $ 4,800,000.00 [Table E-1 (GBA, 2003) $ 4,800,000
Road Stone 50,000 Table D-1 (GBA, 2003) - for Sy $ 12.00 |Table E-1 (GBA, 2003) $ 600,000

32,100 LF of perm. Dikes - 20 ft.
wide (~52,000 SY)
Geotextile 610,000 |Table D-1 (GBA, 2003) - for SY $ 4.00 |Table E-1 (GBA, 2003) $ 2,440,000
32,100 LF of perm. Dikes; slope
length 141 ft. Dikes - 50 ft. toe
overlap & 20 ft. crest overlap
Personnel Pier 1 Table E-1 (GBA, 2003) LS $ 250,000.00 [Table E-1 (GBA, 2003) $ 250,000
Unsuitable Foundation Excavation 1,341,600 |Table D-1 (GBA, 2003) - CcY $ 12.00 |Table E-1 (GBA, 2003) $ 16,099,200
Increased by a factor of 20%
due to larger dike footprint
Slope Armor Dike Section 271,250 |Table D-1 (GBA, 2003) - TON $ 42.00 [Table E-1 (GBA, 2003) $ 11,392,500
Increased by a factor of 25%
due to longer slope length (82 ft.
for James Island vs 101 ft.)
Underlayer Armor Dike Section 123,750 |Table D-1 (GBA, 2003) TON $ 41.00 [Table E-1 (GBA, 2003) $ 5,073,750
Increased by 25%
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stockpiled soils with
Dozer and Compact

interior and exterior dikes

COMPONENT/ITEM METHOD/EQUIP USED[ QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Toe Armor Dike Section 96,000 Table D-1 (GBA, 2003) TON $ 53.00 |Table E-1 (GBA, 2003) $ 5,088,000
Increased by 25%
Quarry Run Dike Section 53,750 Table D-1 (GBA, 2003) TON $ 40.00 [Table E-1 (GBA, 2003) $ 2,150,000
Increased by 25%
Spillways 6 Table E-1 (GBA, 2003) EA $ 250,000.00 [Table E-1 (GBA, 2003) $ 1,500,000
Erosion Control - Nursery Planting 1 Table E-1 (GBA, 2003) LS $ 200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from |Hydraulic dredging of 6,100,000 |See assumptions above for CY $ 2.50 |USACE Dredging $ 15,250,000
Site Area sandy material with interior and exterior dikes Spreadsheet - Higher
cutter head, pumped to Cost Due to high Sand
stockpile area content
Placement of Dike Material Spread out sandy 6,100,000 |See assumptions above for CY $ 4.00 [R.S. Means 2004 $ 24,400,000

of site

provided by CENAP

Mobilization/Demobilization 20 Mob & Demob for operating life YR $ 1,500,000.00 |Costs for Dredging $ 30,000,000

Dredging of Mat'l from Channel Clamshell Dredging 48,000,000 |Cut volume (site capacity) equal CcY $ 2.00 |USACE Dredging $ 96,000,000
to in-place volume of site divided Spreadsheets
by a factor of 0.7
Transportation of Dredged Mat'l to Site Barge 48,000,000 |Transportation volume equal to CY $ 0.60 [$0.10/nmile/cy $ 28,800,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to 48,000,000 |Transfer volume equal to cut CY $ 2.00 |USACE Dredging $ 96,000,000
diked area volume Spreadsheets and Recent
pricing for "Liberty" type
hopper with offloading
capabilities
Planning and Design 3 (GBA, 2003) YR $ 1,000,000.00 |(GBA, 2003) $ 3,000,000
Grading/Channels/Hydraulic Controls 500 Wetland Surface Area ACRE $ 6,000.00 |$8/cy x 3cy/LF x 250 $ 3,000,000
LF/acre (GBA, 2003)
Planting and Seeding-Wetlands 500 Wetland Surface Area ACRE $  20,400.00 $ 10,200,000
Planting and Seeding-Uplands 500 Site Surface Area ACRE $ 4,400.00 [(GBA, 2003) $ 2,200,000
O&M of Facility - Expansion 22 Site Operating Life plus 2 years YR $ 1,534,500.00 [$90,000 + $45/LF $ 33,759,000
after placement Perimeter (GBA, 2003)
O&M of Created Habitat 20 Site Operating Life YR $ 150,000.00 [(GBA, 2003) $ 3,000,000
Monitoring & Reporting of Facility 23 Site Operating Life plus 3 years YR $ 675,000.00 [(GBA, 2003) $ 15,525,000
after placement
Monitoring and Reporting of Created Habitat 20 Site Operating Life YR $ 500,000.00 [(GBA, 2003) $ 10,000,000
Other: Dredged Material Management 20 Site Operating Life YR $ 1,125,000.00 |Placement, dewatering, $ 22,500,000
and crust management
costs for operating life
($150,000 + $975/acre),
(GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) $ 446,477,450
ICONTINGENCY (25%) $ 111,619,363
TOTAL COST $ 558,096,813
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME $ 12
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BEACH NOURISHMENT—VIRGINIA
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (VA) |
ALTERNATIVE - EXISTING SITES

[Beach Nourishment - Virginia |
ASSUMPTIONS/BASIS FOR ESTIMATE:
Additional Capacity Achieved by Expansion
Expansion Assumptions:

capacity (cut volume) of this alternative is equal to the in-place volume divided by a factor of 0.9.

This beach nourishment alternative consists of dredging material from the channel using hopper dredging, transport to within approx. 14,000 LF of the shoreline, and hydraulically pumping through a
pipeline to the beach. A connection between the beach pumping system and the hopper dredge requires an offshore hookup, such as a moored barge partially jacked up above the wave action as a
intermediate discharge plant. Based on available geotechnical data, only material from the middle and outer reaches of the Cape Henry channel is suitable for placement on beaches. Using
published 933 reports of material placed at Sandbridge Beach, VA (1.5 mcy), Ocean Park Beach, VA (0.45 mcy), and Rudee Inlet, VA (erosion rate of 0.5 mcyl/yr), it is assumed for this alternative
could generate an in-place volume of 5 mcy over a 20 yr period. The material is assumed to be placed in 1 MCY increments on an approximately 124 acre site along 27,000 feet of shoreline. Materi
will be placed at a 1:20 slope from a beach wall out 200 ft. into the water. It is assumed that two of the sites will be replenished twice and one site once. Each site is approx. 125 acres. The site

1. In-place Site Volume (MCY) 5 5. Site Surface Area (ACRE) 375
2. Site Operating Life (YRS) 1
3. Site Capacity (Cut Volume) (MCY)* 5.6
4. Average One-Way Hauling Distance (NMILES) 12
*Assume material dewatered and compacted to approx. .9 of cut volume
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
IA. Initial Study/Permitting/Design Costs 1,933,446
Study & Design 1 LS $ 1,633,446.00 |Study and design effort includes 1,633,446
assessing need, defining limit of|
project and confirming suitability of]
dredged material. Assume 3% of|
Implementation costs
Permitting & Real Estate Easements 1 LS $ 300,000.00 |Based on Costs Reported in 933] 300,000
Report for Ocean Park Beach -
$100K - 3 sites
B. Expansion Development Costs None -
C. Dredging, Transport and Placement Costs 54,448,200
Mobilization/Demobilization 5 Five mobilizations for three sites, LS $ 1,500,000.00 933 Report - Rudee Inlet (1987), 7,500,000
Two sites replenished twice. and current costing using USACE
dredging costing spreadsheet
Dredging of Mat'l from Channel Hopper Dredge 5,556,000 [Site capacity (cut volume) equal cYy $ 2.00 |[Based on USACE Dredging| 11,112,000
to the amount placed on the Spreadsheet
beach divided by a factor of 0.9
Transportation of Dredged Mat'l to Site Hopper Dredge 5,556,000 [Transportation volume equal to CcY $0.10/cy/nmile 6,667,200
cut volume $ 1.20
Hyrdaulic Pumping to Shoreline Mooring Barge, 24" 5,556,000 [Transfer volume equal to cut cY $ 2.25 1933 Report - Rudee Inlet (1987) 12,501,000
submerged pipe, 24" shore volume and current costing using USACE
pipe and 2 booster pumps dredging costing spreadsheet
Spreading out of Mat'l on Beach 2-D6 Tractor 5,556,000 |see above cYy $ 3.00 |R.S. Means Site Work & 16,668,000
Landscaping 2004
D. Habitat Development Costs None -
E. Operating & Maintenance Costs 250,000
Monitoring of Site 5 Years $ 50,000.00 |Monitoring and Survey of Beaches 250,000
SUBTOTAL COST (A+B+C+D+E) 56,631,646
ICONTINGENCY (20%) 11,326,329
TOTAL COST 67,957,975
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) 12
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Harbor Approach Channels |

ALTERNATIVE - INNOVATIVE USES

[Building Products - Pavement Bricks |

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The dredged material removed from the CDF will then
provide additional capacity for projected maintenance dredging. The beneficial use of the dewatered material for this alternative is its use as a building product, specifically bricks for non-

structural application such as pedestrian walkways and decorative landscaping. For the purpose of this cost estimate, the brick manufacturer is an existing facility. It is assumed that the brick
facility is within 100 miles of the CDF. For the Harbor Approach Channels the existing CDF is the Cox Creek facility. No Treatment of the dredged material is assumed.
For the purpose of this cost estimate, the total amount of dredge material from the channel (site capacity/cut volume) to be used for this beneficial use is 500,000 cy. It is further assumed that
100,000 cy per year will be removed from the existing CDF to reduce traffic issues. The cost include a 10% share of the operating costs for the existing facility.

Capacity Calculations:

el Factor for Further Reduction SR
Final Product/Beneficial Use Dredged Volume (CY) Dewatered . . . Dredged
\ During Brick Manufacturing .
Mat'l Material Used
Building Products - Bricks 1 0.7 0.5 1
Evaluation of Available Capacity:
. N VOIT;?t?alaﬁer Volumg After further Area} Covered
Final Product/Beneficial Use Dredged Volume (CY) . Dewatering During Brick | by 4 inch Paver
Dewatering - -
Production Bricks
(CY)
250,000 175,000 125,000 233
Building Products - Bricks 500,000 350,000 250,000 466
1,000,000 700,000 500,000 931
Discussion of Available Capacity:
1. Site Capacity (cut volume) (MCY) 0.5
2. Site Operating Life (YRS) 5
3. Annual Avail. Capacity from Channels (MCY) 0.1
4. Average One-Way Hauling Distance (MILES) 100 (Truck)
5. Average One-Way Hauling Distance (NMILES) 1 (Barge)
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 150,000
Engineering evaluation of
best dredged material
characteristics for brick
production and pre-
Study and Design 1 LS 150000|manufacturing blending. $ 150,000
Permitting 1 LS 0 $ -
II
IB. Excavation, Transport & Processing Costs $ 25,677,500
Excavation of Dewatered Material Excavator 350,000 Volume after dewatering CcY $2.25 M.S. Means 2004 $ 787,500
Transportation to Brick manufacturing Site for Stod Truck 350,000 |Volume after dewatering CY $20.00 $0.20 per cy/mile $ 7,000,000
Stockpile Management Front End Loader 350,000 |Volume after dewatering CcY $1.00 M.S. Means 2004 $ 350,000
E&S controls around stockpile
area of approximately 10
E&S Controls/Stormwater Management Silt Fencing 10 acres Acres $4,000.00 M.S. Means 2004 $ 40,000
8/17/2004
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Brick Manufacturing cost
using dredged materials
from various sources
(references provided in
DMMP Report) - production
primary has been performed
in Europe. Sources of costs
indicate brick productions
costs from $35-$100/cy.
Assume $50/cy. Actual
method of production and
cost will depend on
Brick Manufacturing 350,000 [Volume after dewatering CY $50.00 manufacturer. $ 17,500,000
[lc. Dredging, Transport and Placement Costs $ 12,050,000
Mobilization/Demobilization 5 Mob & Demob for operating YR Based on Bid Sheets and $ 10,000,000
life of site USACE Dredging Cost
2,000,000.00 |Spreadsheets
Dredging of Mat'l from Channel Clamshell Dredging 500,000 |Cut volume equal to Site CY Based on USACE dredging | $ 1,000,000
Capacity 2.00 [spreadsheet
Transportation of Dredged Mat'l to Site 500,000 |Transportation volume equal CcY $0.10/nmile/cy $ 50,000
to cut volume 0.10
Placement of Mat'l at Site Hydraulic pumping to diked 500,000 |Transfer volume equal to cut CY Based on Bid Sheets and $ 1,000,000
area volume USACE Dredging Cost
2.00 |Spreadsheets
No Costs No Habitat
D. Habitat Development Costs Development $ -
E. Operating & Maintenance Costs $ 1,150,000
Assume a 10% portion of
See above - assume 100,000 operating cost of
cy of material will be removed approximately $2 million will
O&M of Dewatering Facility 5 per year. YR $200,000.00|be shared. $ 1,000,000
Assume a 10% portion of
monitoring cost of
approximately $300,000 will
Monitoring & Reporting of Facility 5 Same as above YR $30,000.00[be shared. $ 150,000
SUBTOTAL COST (A+B+C+D+E) $ 39,027,500
CONTINGENCY (50%) $ 19,513,750
TOTAL $ 58,541,250
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 117
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[c&D Approach Channels

ALTERNATIVE - INNOVATIVE USES

[Building Products - Pavement Bricks

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The dredged material removed from the CDF will then
provide additional capacity for projected maintenance dredging. The beneficial use of the dewatered material for this alternative is its use as a building product, specifically bricks for non-

structural application such as pedestrian walkways and decorative landscaping. For the purpose of this cost estimate, the brick manufacturer is an existing facility. It is assumed that the brick
facility is within 100 miles of the CDF. For the C&D Approach Channels the existing CDF is the Pearce Creek facility. No Treatment of the dredged material is assumed.
For the purpose of this cost estimate, the total amount of dredge material from the channel (site capacity/cut volume) to be used for this beneficial use is 500,000 cy. It is further assumed that
100,000 cy per year will be removed from the existing CDF to reduce traffic issues. The cost include a 10% share of the operating costs for the existing facility.

Capacity Calculations:

Factor for Factor for Further Reduction Percentage of
Final Product/Beneficial Use Dredged Volume (CY) Dewatered . . . Dredged
\ During Brick Manufacturing .
Mat'l Material Used
Building Products - Bricks 1 0.7 0.5 1
Evaluation of Available Capacity:
. N VOIT;?t?alaﬁer Volumg After further Area} Covered
Final Product/Beneficial Use Dredged Volume (CY) . Dewatering During Brick | by 4 inch Paver
Dewatering - -
Production Bricks
(CY)
250,000 175,000 125,000 233
Building Products - Bricks 500,000 350,000 250,000 466
1,000,000 700,000 500,000 931
Discussion of Available Capacity:
1. Site Capacity (cut volume) (MCY) 0.5
2. Site Operating Life (YRS) 5
3. Annual Avail. Capacity from Channels (MCY) 0.1
4. Average One-Way Hauling Distance (MILES) 100 (Truck)
5. Average One-Way Hauling Distance (NMILES) 18 (Barge)
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST

A. Initial Study/Permitting/Design Costs $ 150,000

Engineering evaluation of

best dredged material

characteristics for brick

production and pre-
Study and Design 1 LS 150000|manufacturing blending. $ 150,000
Permitting 1 LS 0 $ -
IB. Excavation, Transport & Processing Costs $ 25,677,500
Excavation of Dewatered Material Excavator 350,000 Volume after dewatering CcY $2.25 M.S. Means 2004 $ 787,500
Transportation to Brick manufacturing Site for
Stockpiling Truck 350,000 [Volume after dewatering CY $20.00 $0.20 per cy/mile $ 7,000,000
Stockpile Management Front End Loader 350,000 |Volume after dewatering CY $1.00 M.S. Means 2004 $ 350,000

8/17/2004
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
E&S controls around stockpile
area of approximately 10
E&S Controls/Stormwater Management Silt Fencing 10 acres Acres $4,000.00 M.S. Means 2004 $ 40,000
Brick Manufacturing cost
using dredged materials
from various sources
(references provided in
DMMP Report) - production
primary has been performed
in Europe. Sources of costs
indicate brick productions
costs from $35-$100/cy.
Assume $50/cy. Actual
method of production and
cost will depend on
Brick Manufacturing 350,000 [Volume after dewatering CcY $50.00 manufacturer. $ 17,500,000
[lc. Dredging, Transport and Placement Costs $ 12,900,000
Mobilization/Demobilization 5 Mob & Demob for operating YR Based on Bid Sheets and $ 10,000,000
life of site USACE dredging
2,000,000.00 |spreadsheet
Dredging of Mat'l from Channel Clamshell Dredging 500,000 |Cut volume equal to Site CY Based on USACE dredging | $ 1,000,000
Capacity 2.00 [spreadsheet
Transportation of Dredged Mat'l to Site 500,000 |Transportation volume equal CYy $0.10/nmile/cy $ 900,000
to cut volume 1.80
Placement of Mat'l at Site Hydraulic pumping to diked 500,000 |Transfer volume equal to cut CY Based on USACE dredging | $ 1,000,000
area volume 2.00 [spreadsheet
No Costs No Habitat
D. Habitat Development Costs Development $ -
II
E. Operating & Maintenance Costs $ 1,150,000
Assume a 10% portion of
See above - assume 100,000 operating cost of
cy of material will be removed approximately $2 million will
O&M of Dewatering Facility 5 per year. YR $200,000.00|be shared. $ 1,000,000
Assume a 10% portion of
monitoring cost of
approximately $300,000 will
Monitoring & Reporting of Facility 5 Same as above YR $30,000.00[be shared. $ 150,000
SUBTOTAL COST (A+B+C+D+E) $ 39,877,500
CONTINGENCY (50%) $ 19,938,750
TOTAL $ 59,816,250
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 120
8/17/2004



SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (MD)

ALTERNATIVE - INNOVATIVE USES

[Building Products - Pavement Bricks

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The dredged material removed from the CDF will then
provide additional capacity for projected maintenance dredging. The beneficial use of the dewatered material for this alternative is its use as a building product, specifically bricks for non-

structural application such as pedestrian walkways and decorative landscaping. For the purpose of this cost estimate, the brick manufacturer is an existing facility. It is assumed that the brick
facility is within 100 miles of the CDF. For the Chesapeake Bay Approach Channels (MD) the existing CDF is the Hart Miller Island facility. No Treatment of the dredged material is assumed.
For the purpose of this cost estimate, the total amount of dredge material from the channel (site capacity/cut volume) to be used for this beneficial use is 500,000 cy. It is further assumed that
100,000 cy per year will be removed from the existing CDF to reduce traffic issues. The cost include a 10% share of the operating costs for the existing facility.

Capacity Calculations:

Factor for Factor for Further Reduction Percentage of
Final Product/Beneficial Use Dredged Volume (CY) Dewatered . . . Dredged
\ During Brick Manufacturing .
Mat'l Material Used
Building Products - Bricks 1 0.7 0.5 1
Evaluation of Available Capacity:
. N VOIT;?t?alaﬁer Volumg After further Area} Covered
Final Product/Beneficial Use Dredged Volume (CY) . Dewatering During Brick | by 4 inch Paver
Dewatering - -
Production Bricks
(CY)
250,000 175,000 125,000 233
Building Products - Bricks 500,000 350,000 250,000 466
1,000,000 700,000 500,000 931
Discussion of Available Capacity:
1. Site Capacity (cut volume) (MCY) 0.5
2. Site Operating Life (YRS) 5
3. Annual Avail. Capacity from Channels (MCY) 0.1
4. Average One-Way Hauling Distance (MILES) 100 (Truck)
5. Average One-Way Hauling Distance (NMILES) 10 (Barge)
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST

A. Initial Study/Permitting/Design Costs $ 150,000

Engineering evaluation of

best dredged material

characteristics for brick

production and pre-
Study and Design 1 LS 150000|manufacturing blending. $ 150,000
Permitting 1 LS 0 $ -
IB. Excavation, Transport & Processing Costs $ 25,677,500
Excavation of Dewatered Material Excavator 350,000 Volume after dewatering CcY $2.25 M.S. Means 2004 $ 787,500
Transportation to Brick manufacturing Site for
Stockpiling Truck 350,000 [Volume after dewatering CY $20.00 $0.20 per cy/mile $ 7,000,000
Stockpile Management Front End Loader 350,000 |Volume after dewatering CY $1.00 M.S. Means 2004 $ 350,000

8/17/2004
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
E&S controls around stockpile
area of approximately 10
E&S Controls/Stormwater Management Silt Fencing 10 acres Acres $4,000.00 M.S. Means 2004 $ 40,000
Brick Manufacturing cost
using dredged materials
from various sources
(references provided in
DMMP Report) - production
primary has been performed
in Europe. Sources of costs
indicate brick productions
costs from $35-$100/cy.
Assume $50/cy. Actual
method of production and
cost will depend on
Brick Manufacturing 350,000 [Volume after dewatering CcY $50.00 manufacturer. $ 17,500,000
[lc. Dredging, Transport and Placement Costs $ 12,500,000
Mobilization/Demobilization 5 Mob & Demob for operating YR Based on Bid Sheets and $ 10,000,000
life of site USACE dredging
2,000,000.00 |spreadsheet
Dredging of Mat'l from Channel Clamshell Dredging 500,000 |Cut volume equal to Site CY Based on USACE dredging | $ 1,000,000
Capacity 2.00 [spreadsheet
Transportation of Dredged Mat'l to Site 500,000 |Transportation volume equal CYy $0.10/nmile/cy $ 500,000
to cut volume 1.00
Placement of Mat'l at Site Hydraulic pumping to diked 500,000 |Transfer volume equal to cut CY Based on USACE dredging | $ 1,000,000
area volume 2.00 [spreadsheet
No Costs No Habitat
D. Habitat Development Costs Development $ -
II
E. Operating & Maintenance Costs $ 1,150,000
Assume a 10% portion of
See above - assume 100,000 operating cost of
cy of material will be removed approximately $2 million will
O&M of Dewatering Facility 5 per year. YR $200,000.00|be shared. $ 1,000,000
Assume a 10% portion of
monitoring cost of
approximately $300,000 will
Monitoring & Reporting of Facility 5 Same as above YR $30,000.00[be shared. $ 150,000
SUBTOTAL COST (A+B+C+D+E) $ 39,477,500
CONTINGENCY (50%) $ 19,738,750
TOTAL $ 59,216,250
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 118
8/17/2004



SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (VA) |
ALTERNATIVE - INNOVATIVE USES

[Building Products - Pavement Bricks |

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The dredged material removed from the CDF will then
provide additional capacity for projected maintenance dredging. The beneficial use of the dewatered material for this alternative is its use as a building product, specifically bricks for non-
structural application such as pedestrian walkways and decorative landscaping. For the purpose of this cost estimate, the brick manufacturer is an existing facility. It is assumed that the brick
facility is within 100 miles of the CDF. For the Chesapeake Bay Approach Channels (VA) the existing CDF is the Craney Island facility. The Craney Island facility is restricted to dredged
materials from the Norfolk Harbor and vicinity per the 1946 federal River & Harbor Act. This federal legislation would need to be amended to accept material from the Chesapeake Bay

Approach Channels. A toll fee is also levied on material placed in the facility. No Treatment of the dredged material is assumed.
For the purpose of this cost estimate, the total amount of dredge material from the channel (site capacity/cut volume) to be used for this beneficial use is 500,000 cy. It is further assumed that

100,000 cy per year will be removed from the existing CDF to reduce traffic issues. The cost include a 10% share of the operating costs for the existing facility.

Capacity Calculations:

il Factor for Further Reduction IR
Final Product/Beneficial Use Dredged Volume (CY) Dewatered ) h . Dredged
, During Brick Manufacturing -
Mat'l Material Used
Building Products - Bricks 1 0.7 0.5 1
Evaluation of Available Capacity:
. N VOIL:rr:sa?ﬂer Volumfe After further Aree'l Covered
Final Product/Beneficial Use Dredged Volume (CY) . Dewatering During Brick | by 4 inch Paver
Dewatering ) -
Production Bricks
(CY)
250,000 175,000 125,000 233
Building Products - Bricks 500,000 350,000 250,000 466
1,000,000 700,000 500,000 931
Discussion of Available Capacity:
1. Site Capacity (cut volume) (MCY) 0.5
2. Site Operating Life (YRS) 5
3. Annual Avail. Capacity from Channels (MCY) 0.1
4. Average One-Way Hauling Distance (MILES) 100 (Truck)
5. Average One-Way Hauling Distance (NMILES) 28 (Barge)
COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST

A. Initial Study/Permitting/Design Costs $ 150,000

Engineering evaluation of

best dredged material

characteristics for brick

production and pre-
Study and Design 1 LS 150000|manufacturing blending. $ 150,000
Permitting 1 LS 0 $ -
lB. Excavation, Transport & Processing Costs $ 25,677,500
Excavation of Dewatered Material Excavator 350,000 Volume after dewatering CY $2.25 M.S. Means 2004 $ 787,500
Transportation to Brick manufacturing Site for
Stockpiling Truck 350,000 |Volume after dewatering CY $20.00 $0.20 per cy/mile $ 7,000,000
Stockpile Management Front End Loader 350,000 |Volume after dewatering CcY $1.00 M.S. Means 2004 $ 350,000

8/17/2004
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
E&S controls around stockpile
area of approximately 10
E&S Controls/Stormwater Management Silt Fencing 10 acres Acres $4,000.00 M.S. Means 2004 $ 40,000
Brick Manufacturing cost
using dredged materials
from various sources
(references provided in
DMMP Report) - production
primary has been performed
in Europe. Sources of costs
indicate brick productions
costs from $35-$100/cy.
Assume $50/cy. Actual
method of production and
cost will depend on
Brick Manufacturing 350,000 [Volume after dewatering CcY $50.00 manufacturer. $ 17,500,000
[lc. Dredging, Transport and Placement Costs $ 14,440,000
Mobilization/Demobilization 5 Mob & Demob for operating YR Based on Bid Sheets and $ 10,000,000
life of site USACE dredging
2,000,000.00 |spreadsheet
Dredging of Mat'l from Channel Clamshell Dredging 500,000 [Cut volume equal to Site CY Based on USACE dredging | $ 1,500,000
Capacity 3.00 [spreadsheet
Transportation of Dredged Mat'l to Site 500,000 |Transportation volume equal CYy $0.10/nmile/cy $ 1,400,000
to cut volume 2.80
Placement of Mat'l at Site Hydraulic pumping to diked 500,000 |Transfer volume equal to cut CY Based on USACE dredging | $ 1,000,000
area volume 2.00 [spreadsheet
Toll Charge for Craney Island 500,000 |Cut volume CY Anticipated toll rate per $ 540,000
1.08 |[CENAO
No Costs No Habitat
D. Habitat Development Costs Development $ -
E. Operating & Maintenance Costs $ 1,150,000
Assume a 10% portion of
See above - assume 100,000 operating cost of
cy of material will be removed approximately $2 million will
O&M of Dewatering Facility 5 per year. YR $200,000.00|be shared. $ 1,000,000
Assume a 10% portion of
monitoring cost of
approximately $300,000 will
Monitoring & Reporting of Facility 5 Same as above YR $30,000.00[be shared. $ 150,000
SUBTOTAL COST (A+B+C+D+E) $ 41,417,500
CONTINGENCY (50%) $ 20,708,750
TOTAL $ 62,126,250
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 124
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Harbor Approach Channels

ALTERNATIVE - INNOVATIVE USES

[Capping - Landfill

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The
dredged material removed from the CDF will then provide additional capacity for projected maintenance dredging. The beneficial use of the
dewatered material for this alternative is its use as a daily cover material at a local solid waste facility. For the Harbor Approach Channels the
existing CDF is the Cox Creek facility. The distance to the solid waste facility is assumed to be 30 miles.

For the purpose of this cost estimate, the total amount of dredge material from the channel (cut Volume) to be used for this beneficial use is
500,000 cy. Itis further assumed that 100,000 cy per year will be removed from the existing CDF to reduce traffic issues. The cost include a
10% share of the operating costs for the existing facility.

Capacity Calculations:

Factor for Percentage of | Percentage of
Final Product/Beneficial Use Dredged Volume (CY) Dewatered | Final Dewatered Volume CY Dredged Granular Mat'l
Mat'l Material Used Used
Landfill Cap - Daily Cover (75%DWM:25% Sand) 1 0.7 0.7 0.75 0.25
Evaluation of Available Capacity:
Volume after | Volume of Granular Material Total Vol of | Area Covered by
Final Product/Beneficial Use Dredged Volume (CY) Dewatering Used to Produce Cover Daily Cover 6 in of Daily
(CY) Material Mat'l Produced| Cover -Acres
250,000 175,000 58,333 233,333 289
Landfill Cap - Daily Cover - 75% Dredged Mat'l 500,000 350,000 116,667 466,667 579
1,000,000 700,000 233,333 933,333 1,157
Discussion of Available Capacity:
1. Site Capacity (MCY) / cut volume 0.5
2. Site Operating Life (YRS) 5
3. Annual Avail. Capacity from Channels (MCY) 0.1
4. Average One-Way Hauling Distance (MILES) 30 (Truck)
5. Average One-Way Hauling Distance (NMILES) 2 (Barge)
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 400,000
Engineering evaluation of
best mixture and method of
Study and Design 1 LS $150,000.00(blending. $ 150,000
Set up Agreement with Solid
Waste Facility. Amendment
Permitting 1 LS $250,000.00|to Permits $ 250,000
II
IB. Excavation, Transport & Processing Costs $ 3,762,500
Excavation of Dewatered Material Excavator 350,000 Volume after dewatering CcY $2.25 M.S. Means 2004 $ 787,500
Transportation to Landfill for Stockpiling Truck 350,000 |Volume after dewatering CY $4.50 $0.15 per cy/mile $ 1,575,000
Based on Shoreline
Restoration Project
Additional Material Cost to Produce Product/Use Delivered to site 116,667 25% Sand CcY $12.00 (WESTON, 2004) $ 1,400,000
0:\03886518.040\eisdmmp\Appendix\Appendix C\Landfill Cover Alt Cost Est.xls 1of 16 8/17/2004



COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Cost for an Operator,
Laborer, and Loader w/
attachment is $5630/acre.
Assume Material Spread
Out in 18 inch Lifts and then
Front End Loader and Total volume of blended Blended with Tiller
Stockpile Management/ Blending of Materials Tiller 466,667 material CcY $3.50 Attachment $ 1,633,333
E&S controls around stockpile
area of approximately 10
E&S Controls/Stormwater Management Silt Fencing 10 acres Acres $4,000.00 M.S. Means 2004 $ 40,000
C. Dredging, Transport and Placement Costs $ 9,600,000
Mobilization/Demobilization 5 Mob & Demob for operating YR Based on Bid Sheets and $ 7,500,000
life of site USACE Dredging Cost
1,500,000.00 |Spreadsheets
Dredging of Mat'l from Channel Clamshell Dredging 500,000 |Cut volume CY Based on USACE dredging | $ 1,000,000
2.00 |spreadsheet
Transportation of Dredged Mat'l to Site 500,000 |Transportation volume equal CYy $0.10/nmile/cy $ 100,000
to cut volume 0.20
Placement of Mat'l at Site Hydraulic pumping to diked 500,000 |Transfer volume equal to cut CY Based on Bid Sheets and $ 1,000,000
area volume USACE Dredging Cost
2.00 [Spreadsheets
No Costs No Habitat
D. Habitat Development Costs Development $ -
II
E. Operating & Maintenance Costs $ 1,150,000
Assume a 10% portion of
See above - assume 100,000 operating cost of
cy of material will be removed approximately $2 million will
O&M of CDF 5 per year. YR $200,000.00|be shared. $ 1,000,000
Assume a 10% portion of
monitoring cost of
approximately $300,000 will
Monitoring & Reporting of Facility 5 Same as above YR $30,000.00[be shared. $ 150,000

SUBTOTAL COST

$ 14,912,500

CONTINGENCY (25%)

$ 3,728,125

TOTAL

$ 18,640,625

TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME)

$ 37
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[c&D Approach Channels

ALTERNATIVE - INNOVATIVE USES

[Capping - Landfill

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The

dredged material removed from the CDF will then provide additional capacity for projected maintenance dredging. The beneficial use of the
dewatered material for this alternative is its use as a daily cover material at a local solid waste facility. For the C&D Approach Channels the
existing CDF is the Pearce Creek facility. The distance to the solid waste facility is assumed to be 30 miles.

For the purpose of this cost estimate, the total amount of dredge material from the channel (cut Volume) to be used for this beneficial use is
500,000 cy. Itis further assumed that 100,000 cy per year will be removed from the existing CDF to reduce traffic issues. The cost include a
10% share of the operating costs for the existing facility.

Capacity Calculations:

Factor for Percentage of | Percentage of
Final Product/Beneficial Use Dredged Volume (CY) Dewatered | Final Dewatered Volume CY Dredged Granular Mat'l
Mat'l Material Used Used
Landfill Cap - Daily Cover (75%DWM:25% Sand) 1 0.7 0.7 0.75 0.25
Evaluation of Available Capacity:
Volume after | Volume of Granular Material Total Vol of | Area Covered by
Final Product/Beneficial Use Dredged Volume (CY) Dewatering Used to Produce Cover Daily Cover 6 in of Daily
(CY) Material Mat'l Produced| Cover -Acres
250,000 175,000 58,333 233,333 289
Landfill Cap - Daily Cover - 75% Dredged Mat'l 500,000 350,000 116,667 466,667 579
1,000,000 700,000 233,333 933,333 1,157
Discussion of Available Capacity:
1. Site Capacity (MCY) / cut volume 0.5
2. Site Operating Life (YRS) 5
3. Annual Avail. Capacity from Channels (MCY) 0.1
4. Average One-Way Hauling Distance (MILES) 30 (Truck)
5. Average One-Way Hauling Distance (NMILES) 14 (Barge)
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 400,000
Engineering evaluation of
best mixture and method of
Study and Design 1 LS 150000|blending. $ 150,000
Set up Agreement with Solid
Waste Facility. Amendment
Permitting 1 LS 250000]|to Permits $ 250,000
IB. Excavation, Transport & Processing Costs $ 3,762,500
Excavation of Dewatered Material Excavator 350,000 Volume after dewatering CcY $2.25 M.S. Means 2004 $ 787,500
Transportation to Landfill for Stockpiling Truck 350,000 |Volume after dewatering CY $4.50 $0.15 per cy/mile $ 1,575,000
Based on Shoreline
Restoration Project
Additional Material Cost to Produce Product/Use Delivered to site 116,667 25% Sand CcY $12.00 (WESTON, 2004) $ 1,400,000
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Cost for an Operator,
Laborer, and Loader w/
attachment is $5630/acre.
Assume Material Spread
Out in 18 inch Lifts and then
Front End Loader and Total volume of blended Blended with Tiller
Stockpile Management/ Blending of Materials Tiller 466,667 material CcY $3.50 Attachment $ 1,633,333
E&S controls around stockpile
area of approximately 10
E&S Controls/Stormwater Management Silt Fencing 10 acres Acres $4,000.00 M.S. Means 2004 $ 40,000
C. Dredging, Transport and Placement Costs $ 10,200,000
Mobilization/Demobilization 5 Mob & Demob for operating YR Based on Bid Sheets and $ 7,500,000
life of site USACE Dredging Cost
1,500,000.00 |Spreadsheets
Dredging of Mat'l from Channel Clamshell Dredging 500,000 |Cut volume CY Based on USACE dredging | $ 1,000,000
2.00 |spreadsheet
Transportation of Dredged Mat'l to Site 500,000 |Transportation volume equal CYy $0.10/nmile/cy $ 700,000
to cut volume 1.40
Placement of Mat'l at Site Hydraulic pumping to diked 500,000 |Transfer volume equal to cut CY Based on Bid Sheets and $ 1,000,000
area volume USACE Dredging Cost
2.00 [Spreadsheets
No Costs No Habitat
D. Habitat Development Costs Development $ -
II
E. Operating & Maintenance Costs $ 1,150,000
Assume a 10% portion of
See above - assume 100,000 operating cost of
cy of material will be removed approximately $2 million will
O&M of CDF 5 per year. YR $200,000.00|be shared. $ 1,000,000
Assume a 10% portion of
monitoring cost of
approximately $300,000 will
Monitoring & Reporting of Facility 5 Same as above YR $30,000.00[be shared. $ 150,000

SUBTOTAL COST

$ 15,512,500

CONTINGENCY (25%)

$ 3,878,125

TOTAL

$ 19,390,625

TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME)

$ 39
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (MD) |
ALTERNATIVE - INNOVATIVE USES

[Capping - Landfill |

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The
dredged material removed from the CDF will then provide additional capacity for projected maintenance dredging. The beneficial use of the
dewatered material for this alternative is its use as a daily cover material at a local solid waste facility. For the Chesapeake Bay Approach (MD
Channels the existing CDF is the Cox Creek facility. The distance to the solid waste facility is assumed to be 30 miles.

For the purpose of this cost estimate, the total amount of dredge material from the channel (cut Volume) to be used for this beneficial use is
500,000 cy. Itis further assumed that 100,000 cy per year will be removed from the existing CDF to reduce traffic issues. The cost include a
10% share of the operating costs for the existing facility.

Capacity Calculations:

Factor for Percentage of [ Percentage of
Final Product/Beneficial Use Dredged Volume (CY) Dewatered | Final Dewatered Volume CY Dredged Granular Mat'l
Mat'l Material Used Used
Landfill Cap - Daily Cover (75%DWM:25% Sand) 1 0.7 0.7 0.75 0.25
Evaluation of Available Capacity:
Volume after | Volume of Granular Material Total Vol of | Area Covered by
Final Product/Beneficial Use Dredged Volume (CY) Dewatering Used to Produce Cover Daily Cover 6 in of Daily
(CY) Material Mat'l Produced| Cover -Acres
250,000 175,000 58,333 233,333 289
Landfill Cap - Daily Cover - 75% Dredged Mat'l 500,000 350,000 116,667 466,667 579
1,000,000 700,000 233,333 933,333 1,157
Discussion of Available Capacity:
1. Site Capacity (MCY) / cut volume 0.5
2. Site Operating Life (YRS) 5
3. Annual Avail. Capacity from Channels (MCY) 0.1
4. Average One-Way Hauling Distance (MILES) 30 (Truck)
5. Average One-Way Hauling Distance (NMILES) 11 (Barge)
COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 400,000
Engineering evaluation of
best mixture and method of
Study and Design 1 LS 150000]blending. $ 150,000
Set up Agreement with Solid
Waste Facility. Amendment
Permitting 1 LS 250000(to Permits $ 250,000
lB. Excavation, Transport & Processing Costs $ 3,762,500
||Excavation of Dewatered Material Excavator 350,000 Volume after dewatering CY $2.25 M.S. Means 2004 $ 787,500
[Transportation to Landfill for Stockpiling Truck 350,000 [Volume after dewatering CY $4.50 $0.15 per cy/mile $ 1,575,000
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Based on Shoreline
Restoration Project
Additional Material Cost to Produce Product/Use Delivered to site 116,667 25% Sand CcY $12.00 (WESTON, 2004) $ 1,400,000
Cost for an Operator,
Laborer, and Loader w/
attachment is $5630/acre.
Assume Material Spread
Out in 18 inch Lifts and then
Front End Loader and Total volume of blended Blended with Tiller
Stockpile Management/ Blending of Materials Tiller 466,667 material CcY $3.50 Attachment $ 1,633,333
E&S controls around stockpile
area of approximately 10
E&S Controls/Stormwater Management Silt Fencing 10 acres Acres $4,000.00 M.S. Means 2004 $ 40,000
C. Dredging, Transport and Placement Costs $ 10,050,000
Mobilization/Demobilization 5 Mob & Demob for operating YR Based on Bid Sheets and $ 7,500,000
life of site USACE Dredging Cost
1,500,000.00 |Spreadsheets
Dredging of Mat'l from Channel Clamshell Dredging 500,000 |Cut volume CY Based on USACE dredging | $ 1,000,000
2.00 [spreadsheet
Transportation of Dredged Mat'l to Site 500,000 |Transportation volume equal CcY $0.10/nmile/cy $ 550,000
to cut volume 1.10
Placement of Mat'l at Site Hydraulic pumping to diked 500,000 |Transfer volume equal to cut CY Based on Bid Sheets and $ 1,000,000
area volume USACE Dredging Cost
2.00 |Spreadsheets
No Costs No Habitat
D. Habitat Development Costs Development $ =
E. Operating & Maintenance Costs $ 1,150,000
Assume a 10% portion of
See above - assume 100,000 operating cost of
cy of material will be removed approximately $2 million will
O&M of CDF 5 per year. YR $200,000.00|be shared. $ 1,000,000
Assume a 10% portion of
monitoring cost of
approximately $300,000 will
Monitoring & Reporting of Facility 5 Same as above YR $30,000.00[be shared. $ 150,000

SUBTOTAL COST

$ 15,362,500

CONTINGENCY (25%)

$ 3,840,625

TOTAL

$ 19,203,125

TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME)

$ 38
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Channels (VA)

ALTERNATIVE - INNOVATIVE USES

[Capping - Landfill

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

assumed to be 30 miles.

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The
dredged material removed from the CDF will then provide additional capacity for projected maintenance dredging. The beneficial use of the
dewatered material for this alternative is its use as a daily cover material at a local solid waste facility. For the Chesapeake Bay Approach (VA
Channels the existing CDF is the Craney Island facility. The Craney Island facility is restricted to dredged materials from the Norfolk Harbor
and vicinity per the 1946 federal River & Harbor Act. This federal legislation would need to be amended to accept material from the
Chesapeake Bay Approach Channels. A toll fee is also levied on material placed in the facility. The distance to the solid waste facility is

For the purpose of this cost estimate, the total amount of dredge material from the channel (cut Volume) to be used for this beneficial use is
500,000 cy. ltis further assumed that 100,000 cy per year will be removed from the existing CDF to reduce traffic issues. The cost include ¢

Capacity Calculations:

Factor for Percentage of | Percentage of
Final Product/Beneficial Use Dredged Volume (CY) Dewatered | Final Dewatered Volume CY Dredged Granular Mat'l
Mat'l Material Used Used
Landfill Cap - Daily Cover (75%DWM:25% Sand) 1 0.7 0.7 0.75 0.25
Evaluation of Available Capacity:
Volume after | Volume of Granular Material Total Vol of | Area Covered by
Final Product/Beneficial Use Dredged Volume (CY) Dewatering Used to Produce Cover Daily Cover 6 in of Daily
(CY) Material Mat'l Produced| Cover -Acres
250,000 175,000 58,333 233,333 289
Landfill Cap - Daily Cover - 75% Dredged Mat'l 500,000 350,000 116,667 466,667 579
1,000,000 700,000 233,333 933,333 1,157
Discussion of Available Capacity:
1. Site Capacity (MCY) / cut volume 0.5
2. Site Operating Life (YRS) 5
3. Annual Avail. Capacity from Channels (MCY) 0.1
4. Average One-Way Hauling Distance (MILES) 30 (Truck)
5. Average One-Way Hauling Distance (NMILES) 28 (Barge)
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 400,000
Engineering evaluation of
best mixture and method of
Study and Design 1 LS 150000|blending. $ 150,000
Set up Agreement with Solid
Waste Facility. Amendment
Permitting 1 LS 250000]|to Permits $ 250,000
IB. Excavation, Transport & Processing Costs $ 3,762,500
||Excavation of Dewatered Material Excavator 350,000 Volume after dewatering CcY $2.25 M.S. Means 2004 $ 787,500
[[Transportation to Landfill for Stockpiling Truck 350,000 |Volume after dewatering CY $4.50 $0.15 per cy/mile $ 1,575,000
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Based on Shoreline
Restoration Project
Additional Material Cost to Produce Product/Use Delivered to site 116,667 25% Sand CcY $12.00 (WESTON, 2004) $ 1,400,000
Cost for an Operator,
Laborer, and Loader w/
attachment is $5630/acre.
Assume Material Spread
Out in 18 inch Lifts and then
Front End Loader and Total volume of blended Blended with Tiller
Stockpile Management/ Blending of Materials Tiller 466,667 material CcY $3.50 Attachment $ 1,633,333
E&S controls around stockpile
area of approximately 10
E&S Controls/Stormwater Management Silt Fencing 10 acres Acres $4,000.00 M.S. Means 2004 $ 40,000
C. Dredging, Transport and Placement Costs $ 8,900,000
Mobilization/Demobilization 5 Mob & Demob for operating YR Based on Bid Sheets and $ 5,000,000
life of site USACE Dredging Cost
1,000,000.00 |Spreadsheets
Dredging of Mat'l from Channel Hopper Dredge 500,000 |Cut volume CY Based on USACE dredging | $ 1,500,000
3.00 |spreadsheet
Transportation of Dredged Mat'l to Site 500,000 |Transportation volume equal CcY $0.10/nmile/cy $ 1,400,000
to cut volume 2.80
Placement of Mat'l at Site Hydraulic pumping to diked 500,000 |Transfer volume equal to cut CY Based on Bid Sheets and $ 1,000,000
area volume USACE Dredging Cost
2.00 [Spreadsheets
Toll Charge for Craney Island 500,000 |Cut volume CY Anticipated toll rate per $ 540,000
1.08 |CENAO
No Costs No Habitat
D. Habitat Development Costs Development $ -
II
E. Operating & Maintenance Costs $ 1,150,000
Assume a 10% portion of
See above - assume 100,000 operating cost of
cy of material will be removed approximately $2 million will
O&M of CDF 5 per year. YR $200,000.00|be shared. $ 1,000,000
Assume a 10% portion of
monitoring cost of
approximately $300,000 will
Monitoring & Reporting of Facility 5 Same as above YR $30,000.00[be shared. $ 150,000

SUBTOTAL COST

$ 14,212,500

CONTINGENCY (25%)

$ 3,553,125

TOTAL

$ 17,765,625

TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME)

$ 36
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (MD) |
ALTERNATIVE - INNOVATIVE USES

[Capping - Brownfields |

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The
dredged material removed from the CDF will then provide additional capacity for projected maintenance dredging. The beneficial use of the
dewatered material for this alternative is its use as grading fill at a Brownfield site. For the Chesapeake Bay Approach (MD) Channels the
existing CDF is the Cox Creek facility. The distance to the Brownfield site is assumed to be 30 miles.

For the purpose of this cost estimate, the total amount of dredge material from the channel (cut Volume) to be used for this beneficial use is
500,000 cy. Itis further assumed that 100,000 cy per year will be removed from the existing CDF to reduce traffic issues. The cost include a
10% share of the operating costs for the existing facility.

Capacity Calculations:

Factor for Percentage of | Percentage of
Final Product/Beneficial Use Dredged Volume (CY) Dewatered | Final Dewatered Volume CY Dredged Granular Mat'l
Mat'l Material Used Used
Landfill Final Cover or Brownfield Site Fill 1 0.7 0.7 0.5 0.5
Evaluation of Available Capacity:
Volume after | Volume of Granular Material Total Vol of | Area Covered by
Final Product/Beneficial Use Dredged Volume (CY) Dewatering Used to Produce Cover Daily Cover 2 ft.of Blended
(CY) Material Mat'l Produced Mat'l -Acres
250,000 175,000 175,000 350,000 109
Final Cover / Brownfield Site - 50% Dredged Mat' 500,000 350,000 350,000 700,000 217
1,000,000 700,000 700,000 1,400,000 434
Discussion of Available Capacity:
1. Site Capacity (MCY) / cut volume 0.5
2. Site Operating Life (YRS) 5
3. Annual Avail. Capacity from Channels (MCY) 0.1
4. Average One-Way Hauling Distance (MILES) 30 (Truck)
5. Average One-Way Hauling Distance (NMILES) 11 (Barge)
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 400,000
Engineering evaluation of
best mixture and method of
Study and Design 1 LS 150000|blending. $ 150,000
Set up Agreement with Solid
Waste Facility. Amendment
Permitting 1 LS 250000(to Permits $ 250,000
[IB. Excavation, Transport & Processing Costs $ 15,002,500
Excavation of Dewatered Material Excavator 350,000 Volume after dewatering CcY $2.25 M.S. Means 2004 $ 787,500
Transportation to Landfill for Stockpiling Truck 350,000 |Volume after dewatering CY $4.50 $0.15 per cy/mile $ 1,575,000
Based on Quotes for Sand
50% Granular Material - Off- in Baltimore Area - Haul
Additional Material Cost to Produce Product/Use Delivered to site 350,000 |site Source CcY $12.00 Distance 30 miles $ 4,200,000
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Based on Prices from MW
Project - Soil Amendment -
Front End Loader and Total volume of blended Mobile Pug Mill Operation
Stockpile Management/ Blending of Materials Pug Mill Operation 700,000 [material CY $12.00 (WESTON, 2004) $ 8,400,000
E&S controls around stockpile
area of approximately 10 Seeding, Fertilizer and
E&S Controls/Stormwater Management Silt Fencing 10 acres Acres 4,000.00 |Mulch M.S. Means 2004 $ 40,000
C. Dredging, Transport and Placement Costs $ 10,050,000
Mobilization/Demobilization 5 Mob & Demob for operating YR Based on Bid Sheets and $ 7,500,000
life of site USACE Dredging Cost
1,500,000.00 |Spreadsheets
Dredging of Mat'l from Channel Clamshell Dredging 500,000 |Cut volume CY Based on USACE dredging | $ 1,000,000
2.00 [spreadsheet
Transportation of Dredged Mat'l to Site 500,000 |Transportation volume equal CcY $0.10/nmile/cy $ 550,000
to cut volume 1.10
Placement of Mat'l at Site Hydraulic pumping to diked 500,000 |Transfer volume equal to cut CY Based on Bid Sheets and $ 1,000,000
area volume USACE Dredging Cost
2.00 |Spreadsheets
No Costs No Habitat
D. Habitat Development Costs Development $ =
E. Operating & Maintenance Costs $ 1,150,000
Assume a 10% portion of
See above - assume 100,000 operating cost of
cy of material will be removed approximately $2 million will
O&M of CDF 5 per year. YR $200,000.00|be shared. $ 1,000,000
Assume a 10% portion of
monitoring cost of
approximately $300,000 will
Monitoring & Reporting of Facility 5 Same as above YR $30,000.00[be shared. $ 150,000

SUBTOTAL COST

$ 26,602,500

CONTINGENCY (30%)

$ 7,980,750

TOTAL

$ 34,583,250

TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME)

$ 69
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[c&D Approach Channels

ALTERNATIVE - INNOVATIVE USES

[Capping - Brownfields

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The

dredged material removed from the CDF will then provide additional capacity for projected maintenance dredging. The beneficial use of the
dewatered material for this alternative is its use as grading fill at a Brownfield site. For the C&D Approach Channels the existing CDF is the
Pearce Creek facility. The distance to the Brownfield site is assumed to be 30 miles.

For the purpose of this cost estimate, the total amount of dredge material from the channel (cut Volume) to be used for this beneficial use is
500,000 cy. Itis further assumed that 100,000 cy per year will be removed from the existing CDF to reduce traffic issues. The cost include a
10% share of the operating costs for the existing facility.

Capacity Calculations:

Factor for Percentage of [ Percentage of
Final Product/Beneficial Use Dredged Volume (CY) Dewatered | Final Dewatered Volume CY Dredged Granular Mat'l
Mat'l Material Used Used
Landfill Final Cover or Brownfield Site Fill 1 0.7 0.7 0.5 0.5
Evaluation of Available Capacity:
Volume after | Volume of Granular Material Total Vol of | Area Covered by
Final Product/Beneficial Use Dredged Volume (CY) Dewatering Used to Produce Cover Daily Cover 2 ft.of Blended
(CY) Material Mat'l Produced Mat'l -Acres
250,000 175,000 175,000 350,000 109
Final Cover / Brownfield Site - 50% Dredged Mat' 500,000 350,000 350,000 700,000 217
1,000,000 700,000 700,000 1,400,000 434
Discussion of Available Capacity:
1. Site Capacity (MCY) / cut volume 0.5
2. Site Operating Life (YRS) 5
3. Annual Avail. Capacity from Channels (MCY) 0.1
4. Average One-Way Hauling Distance (MILES) 30 (Truck)
5. Average One-Way Hauling Distance (NMILES) 14 (Barge)
COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 400,000
Engineering evaluation of
best mixture and method of
Study and Design 1 LS 150000|blending. $ 150,000
Set up Agreement with Solid
Waste Facility. Amendment
Permitting 1 LS 250000]|to Permits $ 250,000
[lB. Excavation, Transport & Processing Costs $ 15,002,500
Excavation of Dewatered Material Excavator 350,000 Volume after dewatering CY $2.25 M.S. Means 2004 $ 787,500
Transportation to Landfill for Stockpiling Truck 350,000 [Volume after dewatering CY $4.50 $0.15 per cy/mile $ 1,575,000
Based on Quotes for Sand
50% Granular Material - Off- in Baltimore Area - Haul
Additional Material Cost to Produce Product/Use Delivered to site 350,000 |site Source CcY $12.00 Distance 30 miles $ 4,200,000
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Based on Prices from MW
Project - Soil Amendment -
Front End Loader and Total volume of blended Mobile Pug Mill Operation
Stockpile Management/ Blending of Materials Pug Mill Operation 700,000 [material CY $12.00 (WESTON, 2004) $ 8,400,000
E&S controls around stockpile
area of approximately 10 Seeding, Fertilizer and
E&S Controls/Stormwater Management Silt Fencing 10 acres Acres 4,000.00 |Mulch M.S. Means 2004 $ 40,000
C. Dredging, Transport and Placement Costs $ 10,200,000
Mobilization/Demobilization 5 Mob & Demob for operating YR Based on Bid Sheets and $ 7,500,000
life of site USACE dredging
1,500,000.00 |spreadsheet
Dredging of Mat'l from Channel Clamshell Dredging 500,000 |Cut volume CY Based on USACE dredging | $ 1,000,000
2.00 [spreadsheet
Transportation of Dredged Mat'l to Site 500,000 |Transportation volume equal CcY $0.10/nmile/cy $ 700,000
to cut volume 1.40
Placement of Mat'l at Site Hydraulic pumping to diked 500,000 |Transfer volume equal to cut CY Based on USACE dredging | $ 1,000,000
area volume 2.00 |spreadsheet
No Costs No Habitat
D. Habitat Development Costs Development $ -
E. Operating & Maintenance Costs $ 1,150,000
Assume a 10% portion of
See above - assume 100,000 operating cost of
cy of material will be removed approximately $2 million will
O&M of CDF 5 per year. YR $200,000.00|be shared. $ 1,000,000
Assume a 10% portion of
monitoring cost of
approximately $300,000 will
Monitoring & Reporting of Facility 5 Same as above YR $30,000.00[be shared. $ 150,000

SUBTOTAL COST (A+B+C+D+E)

$ 26,752,500

CONTINGENCY (30%)

$ 8,025,750

TOTAL

$ 34,778,250

TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME)

$ 70
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Harbor Channels

ALTERNATIVE - INNOVATIVE USES

[Capping - Brownfields

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

Capacity Calculations:

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The
dredged material removed from the CDF will then provide additional capacity for projected maintenance dredging. The beneficial use of the
dewatered material for this alternative is its use as grading fill at a Brownfield site. For the Harbor Approach Channels the existing CDF is the
Cox Creek facility. The distance to the Brownfield site is assumed to be 30 miles.

For the purpose of this cost estimate, the total amount of dredge material from the channel (cut Volume) to be used for this beneficial use is
500,000 cy. Itis further assumed that 100,000 cy per year will be removed from the existing CDF to reduce traffic issues. The cost include a
N h - ity

Factor for Percentage of | Percentage of
Final Product/Beneficial Use Dredged Volume (CY) Dewatered | Final Dewatered Volume CY Dredged Granular Mat'l
Mat'l Material Used Used
Landfill Final Cover or Brownfield Site Fill 1 0.7 0.7 0.5 0.5
Evaluation of Available Capacity:
Volume after | Volume of Granular Material Total Vol of | Area Covered by
Final Product/Beneficial Use Dredged Volume (CY) Dewatering Used to Produce Cover Daily Cover 2 ft.of Blended
(CY) Material Mat'l Produced Mat'l -Acres
250,000 175,000 175,000 350,000 109
Final Cover / Brownfield Site - 50% Dredged Mat' 500,000 350,000 350,000 700,000 217
1,000,000 700,000 700,000 1,400,000 434
Discussion of Available Capacity:
1. Site Capacity (MCY) / cut volume 0.5
2. Site Operating Life (YRS) 5
3. Annual Avail. Capacity from Channels (MCY) 0.1
4. Average One-Way Hauling Distance (MILES) 30 (Truck)
5. Average One-Way Hauling Distance (NMILES) 2 (Barge)
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 400,000
Engineering evaluation of
best mixture and method of
Study and Design 1 LS 150000|blending. $ 150,000
Set up Agreement with Solid
Waste Facility. Amendment
Permitting 1 LS 250000(to Permits $ 250,000
IB. Excavation, Transport & Processing Costs $ 15,002,500
Excavation of Dewatered Material Excavator 350,000 Volume after dewatering CcY $2.25 M.S. Means 2004 $ 787,500
Transportation to Landfill for Stockpiling Truck 350,000 |Volume after dewatering CY $4.50 $0.15 per cy/mile $ 1,575,000
Based on Quotes for Sand
50% Granular Material - Off- in Baltimore Area - Haul
Additional Material Cost to Produce Product/Use Delivered to site 350,000 |site Source CcY $12.00 Distance 30 miles $ 4,200,000
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Based on Prices from MW
Project - Soil Amendment -
Front End Loader and Total volume of blended Mobile Pug Mill Operation
Stockpile Management/ Blending of Materials Pug Mill Operation 700,000 [material CY $12.00 (WESTON, 2004) $ 8,400,000
E&S controls around stockpile
area of approximately 10 Seeding, Fertilizer and
E&S Controls/Stormwater Management Silt Fencing 10 acres Acres 4,000.00 |Mulch M.S. Means 2004 $ 40,000
C. Dredging, Transport and Placement Costs $ 9,600,000
Mobilization/Demobilization 5 Mob & Demob for operating YR Based on Bid Sheets and $ 7,500,000
life of site USACE dredging
1,500,000.00 |spreadsheet
Dredging of Mat'l from Channel Clamshell Dredging 500,000 |Cut volume CY Based on USACE dredging | $ 1,000,000
2.00 [spreadsheet
Transportation of Dredged Mat'l to Site 500,000 |Transportation volume equal CcY $0.10/nmile/cy $ 100,000
to cut volume 0.20
Placement of Mat'l at Site Hydraulic pumping to diked 500,000 |Transfer volume equal to cut CY Based on USACE dredging | $ 1,000,000
area volume 2.00 |spreadsheet
No Costs No Habitat
D. Habitat Development Costs Development $ -
E. Operating & Maintenance Costs $ 1,150,000
Assume a 10% portion of
See above - assume 100,000 operating cost of
cy of material will be removed approximately $2 million will
O&M of CDF 5 per year. YR $200,000.00|be shared. $ 1,000,000
Assume a 10% portion of
monitoring cost of
approximately $300,000 will
Monitoring & Reporting of Facility 5 Same as above YR $30,000.00[be shared. $ 150,000

SUBTOTAL COST (A+B+C+D+E)

$ 26,152,500

CONTINGENCY (30%)

$ 7,845,750

TOTAL

$ 33,998,250

TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME)

$ 68
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (VA) |
ALTERNATIVE - INNOVATIVE USES

[capping - Brownfields |

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

assumed to be 30 miles.

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The dredged material removed from the
CDF will then provide additional capacity for projected maintenance dredging. The beneficial use of the dewatered material for this alternative is its use as a final cover material at
a local solid waste facility or as grading fill at a Brownfield site. For the Chesapeake Bay Approach Channels (VA) the existing CDF is the Craney Island facility. The Craney Island
facility is restricted to dredged materials from the Norfolk Harbor and vicinity per the 1946 federal River & Harbor Act. This federal legislation would need to be amended to accept
material from the Chesapeake Bay Approach Channels. A toll fee is also levied on material placed in the facility. The distance to the solid waste facility or Brownfield site is

For the purpose of this cost estimate, the total amount of dredge material from the channel (cut volume) to b used for this benefiaicl use is 500,000 cy. It is further assumed that
100,000 cy per year will be removed from the existing CDF to reduce traffic. The cost include a 10% share of the operating cost for the existing facility.

Capacity Calculations:

FEGHITiE]; Percentage of Dredged Material FETESIEGR Ol
Final Product/Beneficial Use Dredged Volume (CY) Dewatered Final Dewatered Volume CY Used Granular Mat'l
Mat'l Used
Landfill Final Cover or Brownfield Site Fill 1 0.7 0.7 0.5 0.5
Evaluation of Available Capacity:
Volume after | Volume of Granular Material Total Vol of Daily Cover Mat| Area Covered by
Final Product/Beneficial Use Dredged Volume (CY) Dewatering Used to Produce Cover 2 ft.of Blended
X Produced §
(CY) Material Mat'l -Acres
250,000 175,000 175,000 350,000 109
Final Cover / Brownfield Site - 50% Dredged Mat'l 500,000 350,000 350,000 700,000 217
1,000,000 700,000 700,000 1,400,000 434
Discussion of Available Capacity:
1. Site Capacity (MCY) / cut volume 0.5
2. Site Operating Life (YRS) 5
3. Annual Avail. Capacity from Channels (MCY) 0.1
4. Average One-Way Hauling Distance (MILES) 30 (Truck)
5. Average One-Way Hauling Distance (NMILES) 28 (Barge)
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 400,000
Engineering evaluation of
best mixture and method of
Study and Design 1 LS 150000|blending. $ 150,000
Set up Agreement with Solid
Waste Facility. Amendment
Permitting 1 LS 250000(to Permits $ 250,000
B. Excavation, Transport & Processing Costs $ 15,002,500
Excavation of Dewatered Material Excavator 350,000 |Volume after dewatering CY $2.25 M.S. Means 2004 $ 787,500
Transportation to Landfill for Stockpiling Truck 350,000 |Volume after dewatering CY $4.50 $0.15 per cy/mile $ 1,575,000
Based on Quotes for Sand
50% Granular Material - Off- in Baltimore Area - Haul
Additional Material Cost to Produce Product/Use Delivered to site 350,000 site Source CY $12.00 Distance 30 miles $ 4,200,000
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COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Based on Prices from MW
Project - Soil Amendment -
Front End Loader and Total volume of blended Mobile Pug Mill Operation
Stockpile Management/ Blending of Materials Pug Mill Operation 700,000 material CY $12.00 (WESTON, 2004) $ 8,400,000
E&S controls around stockpile
area of approximately 10 Seeding, Fertilizer and
E&S Controls/Stormwater Management Silt Fencing 10 acres Acres $ 4,000.00 |Mulch M.S. Means 2004 $ 40,000
C. Dredging, Transport and Placement Costs $ 9,440,000
Mobilization/Demobilization 5 Mob & Demob for operating YR Based on Bid Sheets and $ 5,000,000
life of site USACE dredging
$ 1,000,000.00 [spreadsheet
Dredging of Mat'l from Channel Hopper Dredge 500,000 |Cut volume CY Based on USACE dredging | $ 1,500,000
$ 3.00 [spreadsheet
Transportation of Dredged Mat'l to Site 500,000 [Transportation volume equal CcY $0.10/nmile/cy $ 1,400,000
to cut volume $ 2.80
Placement of Mat'l at Site Hydraulic pumping to diked 500,000 |Transfer volume equal to cut CcYy Based on USACE dredging | $ 1,000,000
area volume $ 2.00 [spreadsheet
Toll Charge for Craney Island 500,000 |Cut volume CcYy Anticipated toll rate per $ 540,000
$ 1.08 [CENAO
No Costs No Habitat
D. Habitat Development Costs Development $ -
E. Operating & Maintenance Costs $ 1,150,000
Assume a 10% portion of
See above - assume 100,000 operating cost of
cy of material will be removed approximately $2 million will
Monitoring & Reporting of Facility 5 per year. YR $200,000.00|be shared. $ 1,000,000
Assume a 10% portion of
monitoring cost of
approximately $300,000 will
Monitoring & Reporting of Faculty 5 Same as above YR $30,000.00(be shared. $ 150,000

SUBTOTAL COST (A+B+C+D+E)

$ 25,992,500

CONTINGENCY (30%)

$ 7,797,750

TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME)

$ 33,790,250

TOTAL UNIT COST PER CUBIC YARD

$ 68
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CAPPING—ELIZABETH RIVER, VA
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

|Chesapeake Bay Approach Channels (VA)

ALTERNATIVE - EXISTING SITES

|Capping - Elizabeth River, VA

ASSUMPTIONS/BASIS FOR ESTIMATE:

will be from the maintenance channels and is included in the total site capacity.

This alternative consists of placing dredged material from the Chesapeake Bay Approach Channels (VA) onto impacted sediments in the Elizabeth River where contamination has been identified.

The proposed areas are adjacent and down river of several former wood treating (creosote) facilities along the Elizabeth River. The objective of the sediment capping is to provide a physical barrier|
between contaminants and potential receptors, thereby lowering the overall risk. The areas that are feasible for this alternative are limited to those areas of the river that are deep enough that the cg
system will not alter habitat and significantly impact river currents. Capping sites can not be in the vicinity of the navigation channels and thereby interfere with boat traffic. These design factors limi
the potential area that would be feasible for a capping system to an estimated 20 acres along the Elizabeth River. The capping system includes 2 ft. of dredge material covered by approximately on
foot of granular material to address potential erosion.

Dredged material will be brought to these potential sites by hopper dredge and then pumped hydraulically to the capping sites that are outside the channel and close to the river shorelines in shallo
waters. The granular material is assumed to be transported from the Cape Henry Channel (more sandy material available at this channel) and placed in a similar manner. Therefore all 3 ft. of the cg

1. In-place Site Volume (MCY) 0.097 5. Site Surface Area (ACRE) 20
2. Site Operating Life (YRS) 0
3. Site Capacity (cut volume) (MCY)* 0.097
4. Average One-Way Hauling Distance (NMILES) 29
*Cut volume is assumed equal to cap volume
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 190,978
Study & Design 1 LS $ 90,978.00 |Study and design effort includes| $ 90,978
assessing need, defining limit of
project and confirming suitability of
dredged material. Assume 6% of
the total construction costs.
Permitting 1 LS $ 100,000.00 $ 100,000
B. Site Development Costs None $ -
$ B
C. Dredging, Transport and Placement Costs $ 1,516,300
Mobilization/Demobilization 1 Mob and Demob LS $ 750,000.00 |[Based on Bid Sheets provided by| $ 750,000
USACE and Dredging
spreadsheet
Dredging of Mat'l from Channel Hopper Dredge 97,000 Cut volume equal to the amount CcY $ 3.00 |Based on USACE Dredging $ 291,000
dredge material placed for cap Spreadsheet
(in-place volume). Cap area is
200 acres. Two feet of the cap
will be dredged material from
Chesapeake Bay Approach
Channels (VA).
Transportation of Dredged Mat'l to Site 97,000 Transportation volume equal to CY $0.10/cy/nmile $ 281,300
cut volume $ 2.90
Transfer to Area to be Capped Hydraulic Pump from Hopper 97,000 Transfer volume equal to cut CY $ 2.00 |Based on Bid Sheets provided by| $ 194,000
Dredge volume USACE and Dredging
spreadsheet
D. Habitat Development Costs None $ -
E. Operating & Maintenance Costs $ 450,000
Site Monitoring 3 Years $ 150,000.00 |Site Monitoring for Water Quality | $ 450,000
and Stability of Cover
SUBTOTAL COST (A+B+C+D+E) $ 2,157,278
CONTINGENCY (25%) $ 539,320
TOTAL COST $ 2,696,598
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 28
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CAPPING—PATAPSCO RIVER, MD
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

|c&D Approach Channels

ALTERNATIVE - EXISTING SITES

| Capping - Patapsco River, MD

ASSUMPTIONS/BASIS FOR ESTIMATE:

This alternative consists of placing dredged material from the C&D Approach Channels onto potentially impacted sediments in the Patapsco River where limited sediment sampling has indicated
potential contamination. The proposed areas are located between Rock Point and Leading Point in the Patapsco River. The objective of the sediment capping is to provide a physical barrier betwee
contaminants and potential receptors, thereby lowering the overall risk. The areas that are feasible for this alternative are limited to those areas of the river that are deep enough that the cap systeni
will not alter habitat and significantly impact river currents. Capping sites can not be in the vicinity of the navigation channels. These design factors limit the potential area that would be feasible for
capping system to an estimated 250 acres. The capping system includes 2 ft. of dredge material covered by approximately two foot of granular material to address potential erosion.

Dredged material will be brought to this potential capping site by barge and then bottom dumped to the capping sites. The granular material is assumed to be transported to the capping area

=4

hydraulically from a sand borrow area off of Sparrows Point approximately 2 miles across the river on the opposite side of the channel, and is therefore not included in the site capacity.

1. In-place Site Volume (MCY) 0.81 5. Site Surface Area (ACRE) 250
2. Site Operating Life (YRS) 0
3. Site Capacity (cut volume) (MCY)* 0.81
4. Average One-Way Hauling Distance (NMILES) 15.5
*Cut volume is assumed equal to cap volume
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 506,758
Study & Design 1 LS $ 406,758.00 |Study and design effort includes| $ 406,758
assessing need, defining limit of
project and confirming suitability of
dredged material. Assume 6% of
the total construction costs.
Permitting 1 LS $ 100,000.00 $ 100,000
B. Site Development Costs None $ -
$ R
C. Dredging, Transport and Placement Costs $ 6,779,300
Mobilization/Demobilization 2 Mob and Demob LS $ 750,000.00 |Based on Bid Sheets provided by| $ 1,500,000
USACE and Dredging
spreadsheet
Dredging of Mat'l from Channel Clam Shell 806,000 |Cut volume equal to the amount CY $ 2.00 |Based on USACE Dredging $ 1,612,000
dredge material placed for cap spreadsheet
(in-place volume). Cap area is
200 acres. Two feet of the cap
will be dredged material from
Chesapeake Bay Approach
Channels (VA).
Transportation of Dredged Mat'l to Site Barge 806,000 [Transportation volume equal to CcYy $0.10/cy/nmile $ 1,249,300
cut volume $ 1.55
Transfer and Placement of Sand Cover Hydraulic Pump and Pipeline 806,000 [Two feet of sandy material will CcY $ 3.00 |Based on USACE Dredging $ 2,418,000
be pumped from area near spreadsheet
Sparrows Point to Cap Area
D. Habitat Development Costs None $ -
E. Operating & Maintenance Costs $ 450,000
Site Monitoring 3 Years $ 150,000.00 |Site Monitoring for Water Quality | $ 450,000
and stability of Cover
SUBTOTAL COST (A+B+C+D+E) $ 7,736,058
ICONTINGENCY (25%) $ 1,934,015
TOTAL COST $ 9,670,073
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 12
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

|Chesapeake Bay Approach Channels (MD) |
ALTERNATIVE - EXISTING SITES

| Capping - Patapsco River, MD |
ASSUMPTIONS/BASIS FOR ESTIMATE:

hydraulically from a sand borrow area off of Sparrows Point approximately 2 miles across the river on the opposite side of the channel.

This alternative consists of placing dredged material from the Chesapeake Bay Approach Channels (MD) onto potentially impacted sediments in the Patapsco River where limited sediment sampling
has indicated potential contamination. The proposed areas are located between Rock Point and Leading Point in the Patapsco River. The objective of the sediment capping is to provide a physical

barrier between contaminants and potential receptors, thereby lowering the overall risk. The areas that are feasible for this alternative are limited to those areas of the river that are deep enough thg
the cap system will not alter habitat and significantly impact river currents. Capping sites can not be in the vicinity of the navigation channels. These design factors limit the potential area that would
be feasible for a capping system to an estimated 250 acres. The capping system includes 2 ft. of dredge material covered by approximately two foot of granular material to address potential erosion

Dredged material will be brought to this potential capping site by barge and then bottom dumped to the capping sites. The granular material is assumed to be transported to the capping area

t

1. In-place Site Volume (MCY) 0.81 5. Site Surface Area (ACRE) 250
2. Site Operating Life (YRS) 0
3. Site Capacity (cut volume) (MCY)* 0.81
4. Average One-Way Hauling Distance (NMILES) 8
*Cut volume is assumed equal to cap volume
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 470,488
Study & Design 1 LS $ 370,488.00 |Study and design effort includes| $ 370,488
assessing need, defining limit of
project and confirming suitability of
dredged material. Assume 6% of
the total construction costs.
Permitting 1 LS $ 100,000.00 $ 100,000
B. Site Development Costs None $ -
$ R
C. Dredging, Transport and Placement Costs $ 6,174,800
Mobilization/Demobilization 2 Mob and Demob LS $ 750,000.00 |Based on Bid Sheets provided by| $ 1,500,000
USACE and Dredging
spreadsheet
Dredging of Mat'l from Channel Clam Shell 806,000 |Cut volume equal to the amount CY $ 2.00 |Based on USACE Dredging $ 1,612,000
dredge material placed for cap spreadsheet
(in-place volume). Cap area is
200 acres. Two feet of the cap
will be dredged material from
Chesapeake Bay Approach
Channels (VA).
Transportation of Dredged Mat'l to Site 806,000 [Transportation volume equal to CcYy $0.10/cy/nmile $ 644,800
cut volume $ 0.80
Transfer and Placement of Sand Cover Hydraulic Pump and Pipeline 806,000 [Two feet of sandy material will CcY $ 3.00 |Based on USACE Dredging $ 2,418,000
be pumped from area near spreadsheet
Sparrows Point to Cap Area
D. Habitat Development Costs None $ -
E. Operating & Maintenance Costs $ 450,000
Site Monitoring 3 Years $ 150,000.00 |Site Monitoring for Water Quality | $ 450,000
and stability of Cover
SUBTOTAL COST (A+B+C+D+E) $ 7,095,288
ICONTINGENCY (25%) $ 1,773,822
TOTAL COST $ 8,869,110
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 11
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CONFINED AQUATIC DISPOSAL AREA—PATAPSCO RIVER, MD
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Harbor Channels |
ALTERNATIVE - EXISTING SITES

[Confined Aquatic Disposal - Patapsco River, MD |

ASSUMPTIONS/BASIS FOR ESTIMATE:

included. Assume a 5 year period of operation which will include site monitoring.

This alternative consists of placing dredged material from the Harbor Channels into an existing pit exacavated out from sand mining operations in the Patapsco River. The representative area is
Sollers Point. It is assumed that the mined area is existing at the time of this alternative and has an aerial extent of 100 acres and a depth of 25 ft. Dredged material will be placed into the pit
using open water placement methods up to within 4 ft. of the surrounding sediment elevation. The top 4 ft. will be capped using 2 ft of dredge material from the C&D Canal Approach Channels or
the Chesapeake Bay Approach Channels (MD) overlain with 2 ft of sand from the sand mine area. The in-place volume of the site will therefore include the volume of dredged material from the
Harbor Channels at a total thickness of 21 ft, and 2 ft of dredge material from the other channels. The costs for the 2 ft. of the dredged material from other Channels and the sand cover are

1. In-place Site Volume (MCY)* 3.7 5. Site Surface Area (ACRE) 100
2. Site Operating Life (YRS) 5 6. Upland Surface Area (ACRE) N/A
3. Site Capacity (cut volume) (MCY) 3.7 7. Exterior Dike Perimeter (FT) N/A
4. Average One-Way Hauling Distance (NMILES) 1 8. Interior Dike Perimeter (FT) N/A
* Site Capacity includes .322 mcy for 2 ft. cap from other Channels than the Harbor Channels - Dredge Cut Volume is equal to Site Capacit
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 1,263,596.00
Study and Design 1 763,596.00 [Study and design effort $ 763,596.00
includes feasibility study, site
LS survey and design. Assume
6 % of Implementation
Costs.
Permitting 1 500,000.00 |Permitting of Open Water $ 500,000.00
Placement - State
LS Restrictions Regarding Open
Water Placement Need to be
Amended.
B. Site Development Costs $ =
[Not applicable
lc. Dredging, Transport and Placement Costs $ 12,726,600.00
Mobilization/Demobilization - Dredged Material 5 Operating Life LS 500,000.00 (USACE Dredging Bids - $ 2,500,000.00
Placed into the Former Sand Mine USACE Spreadsheet
Dredging of Mat'l from Harbor Channel for Clamshell 3,377,000 [Volume of Material Dredged 2.00 |Based on USACE Dredging | $ 6,754,000.00
Placement in the Former Sand Pit from Harbor Channel and placed| cy Spreadsheet
in former sand pit below cap
Transportation of Dredged Mat'l from Harbor Barge 3,377,000 |See Above 0.10 |$0.10/nmile/cy $ 337,700.00
; CcY
Channel to Site and Bottom Dumped
Mobilization/Demobilization - Dredged Material for 1 Assume cap material dredged LS 550,000.00 [USACE Dredging Bids - $ 550,000.00
2 ft. Cap and placed in one event USACE Spreadsheet
Dredging of Mat'l for first 2 ft. of Cap Clamshell 323,000 |2 ft. Cap placed over dredged 3.00 |Based on USACE Dredging | $ 969,000.00
material from Harbor Channel Spreadsheet - Higher Unit
CY Cost for Additional Surveying
During Placement
Transportation of Dredged Mat'l from Channels  [Barge 323,000 |Assume cap material dredged 0.80 [$0.10/nmile/cy $ 258,400.00
other than Harbor Channels for First 2 ft. of Cap -- from Chesapeake Bay Approach cy
Mat'l Transported to Site and Bottom Dumped Channels (MD) - 8 nmi from site
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Il COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Mobilization/Demobilization - Dredged Material for 1 Assume cap material dredged LS $ 550,000.00 [USACE Dredging Bids - $ 550,000.00
2 ft. Sand Ca and placed in one event USACE Spreadsheet
Dredging of Mat'l from Sand Mine Area for Final 2 [Hydraulic Cutter Head and 323,000 |2 ft. Sand Cap placed over 2 ft. $ 2.50 |Based on USACE Dredging | $ 807,500.00
ft. of Cap Pipeline to CAD Site Dredged Material Cap Spreadsheet - Higher Unit

CY Cost for Additional Surveying
During Placement
D. Habitat Development Costs None - No Habitat Creation $ -
|[E. operating & Maintenance Costs $ 1,500,000.00
Monitoring & Reporting of Facility 5 Operating Life YR $ 300,000.00 MP‘A- Estlmated for CDF $ 1,500,000.00
Facilities
SUBTOTAL COST (A+B+C+D+E) $ 15,490,196.00
CONTINGENCY (30%) $ 4,647,058.80
TOTAL COST $ 20,137,254.80
TOTAL UNIT COST PER CUBIC YARD $ 5
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CRANEY ISLAND - WEST BERM EXTENSION
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (VA) |
ALTERNATIVE - EXISTING SITES

[Craney Island West Berm Extension |

ASSUMPTIONS/BASIS FOR ESTIMATE:

Additional Capacity Achieved by Expansion

Expansion Assumptions:

This alternative consist of expansion of the existing Craney Island facility on the James River. The alternative used for this cost estimate is the "Westward Berm" option. This option consists of constructing a 150 ft. wide berm
extension along the western berm providing increased stability to the existing dike through the counterweight of the berm extension. This option will allow for a vertical expansion of the facility by 8 ft. and increasing the additional
available capacity by 190.4 MCY. However, the dredge cut volumes will represent the 20-year need for the Chesapeake Bay Approach Channels (VA), equal to 10 mcy. Construction costs for the Craney expansion will be
proportionally applied to this cost estimate as a function of the 10 mcy capacity which would consumed by this alternative.The toll charge for material being placed in Craney Island is anticipated to be $1.08/cuyd per CENAO.

1. In-place Site Volume (MCY) 190.4 5. Site Surface Area (ACRE) 2,500
2. Site Operating Life (YRS) 20
3. Site Capacity (cut volume) (MCY)* 10.0
4. Average One-Way Hauling Distance (NMILES) 28
*Cut volume is assumed to be the projected maintenance need for the Chesapeake Bay Approach Channels (VA)
COMPONENT/ITEM METHOD/EQUIP USEL] QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 412,290
Study & Design 1 LS $ 162,289.92 [Study and design effort includes| $ 162,290
assessing need, defining limit of project]
and confirming suitability of dredged
material. Assume 6% of the total
construction costs.
Permitting & Real Estate Easements 1 LS $ 250,000.00 [ Permitting of the berm expansion into| $ 250,000
James River
B. Expansion Development Costs $ 2,704,832
Construction Costs for Berm 1 LS $2,704,832 Cost estimate for the construction of the| $ 2,704,832
westward berm option provided by
USACE Norfolk District. Breakdown of]
costs can be requested from CENAB for|
this option currently under study. Unit
cost represents 10 mcy (alternative
requirement)/190.4 mcy (total facility
capacity)
C. Dredging, Transport and Placement Costs $ 94,800,000
Mobilization/Demobilization 20 Mob and Demob over the 20 year LS $ 300,000.00 (Bid Sheets provided by USACE $ 6,000,000
dredged maintenance period
Dredging of Mat'l from Channel Hopper Dredge 10,000,000 |Cut volume equal to the amount of (24 $ 3.00 |Bid Sheets provided by USACE $ 30,000,000
anticipated maintenance need
from the Chesapeake Bay
Approach Channels (VA)
Transportation of Dredged Mat'l to Site 10,000,000 [Transportation volume equal to CcYy $0.10/cy/nmile $ 28,000,000
cut volume $ 2.80
Transfer to the CDF Hydraulic Pump from 10,000,000 |Transfer volume equal to cut (24 $ 2.00 [Bid Sheets provided by USACE and| $ 20,000,000
Hopper Dredge volume Dredging Costing Spreadsheets
Toll Fee for Craney Island 10,000,000 |see above CY $ 1.08 [ USACE Norfolk District $ 10,800,000
D. Habitat Development Costs None $ =
E. Operating & Maintenance Costs $ 2,626,050
IAnnual Operating costs for Craney Island 20 Period of Maintenance Dredging YR $ 131,302.52 (Portion of yearly $2.5 M estimated O&M | $ 2,626,050
cost assocaited with 10 mcy capacity of
alternative versus full faqcility capacity of
190.4mcy
SUBTOTAL COST (A+B+C+D+E) $ 97,838,340
ICONTINGENCY (25%) $ 24,459,585
TOTAL COST $ 122,297,925
[TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 11
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CONFINED DISPOSAL FACILITY—PATAPSCO RIVER, MD
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Harbor Channels

ALTERNATIVE - EXISTING SITES

[Confined Disposal Facility - Patapsco River

ASSUMPTIONS/BASIS FOR ESTIMATE:

2:1). The interior dike volume is 0.17 mcy.

Interior dike length is 4,200 LF, and consists of two berms dividing the facility into four 25-acre cells.

This alternative consists of the construction of a new confined disposal facility (CDF) for dredged material placement with no habitat creation. The site represents an average of the State of]
Maryland's potential Harbor CDF/Fastlands sites. Water depth at representative site is approx. -12 MLLW. For an approx. 100 acre site, exterior dike perimeter length is approximately 8,400 LF
(square shape). Exterior dike fill volume is 0.55 mcy (15 ft. crest, +10 ft MLLW dike height, and 3:1 slope). Assume that sandy soils for dike construction are available in the representative]
area. It is also assumed that the CDF will have three side that will be exposed to wave and tidal action, or approximately 75% of the perimeter dike length. The remaining 25% will be
constructed on the uplands and will require only a vegetated cover for erosion protection.

Interior dikes for the wetland portion are +8 ft MLLW in height (crest width 15 ft and slope d

The in-place volume of the CDF is 2.5 mcy based on a total air space of 3.23 mcy minus the dike volumes of 0.55 mcy for exterior and 0.17 for interior dikes. The site capacity (cut volume) is i
place site volume divided by a consolidation factor of 0.7.

1. In-place Site Volume (MCY) 2.5 5. Site Surface Area (ACRE) 100
2. Site Operating Life (YRS) 5) 6. Upland Surface Area (ACRE) 100
3. Site Capacity (cut volume) (MCY) 3.6 7. Exterior Dike Perimeter (FT) 8,400
4. Average One-Way Hauling Distance (NMILES) 1 8. Interior Dike Perimeter (FT) 4,200
COMPONENT/ITEM METHOD/EQUIP USED [ QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs 1,242,874
Study and Design 1 LS $ 742,874.33 |Costs include Feasibility Study 742,874
and Site Development Design.
Assume 6% of the Total Site
Development Costs.
Permitting 1 LS $ 500,000.00 |Permits will be required for 500,000
dredge placement.
[[B. Site Development Costs 12,381,239
[IMob/Demob Bonding 1 LS $ 809,988 [7% of total construction costs 809,988
Road Stone for Dike Crest 14,000 8,400 LF of perm. Dike - 15 ft. SY $ 12.55 |12 " Thick 3/4" Crushed Stone 175,700
wide R.S. Means 2004
Geotextile 84,000 Area of Geotextile includes the SY $ 2.50 |200 Ib Woven , R.S. Means 210,000
perimeter dike length for only 2004
75% of the slope that will be
armored multiplied by the cross
sectional length consisting of the
dike slope (70 ft.) ,a 25 ft. toe
overlap,15 ft. crest, and 10 ft.
crest overlap
Stabilization of Foundation 54,880 Assume 40% of dike foot print CcY $ 12.00 |Table E-1 (GBA, 2003) 658,560
147" x 8350F and a depth of 3 ft.
Slope Armor 61,740 Outside slope - Slope length 70 TONS $ 42.00 [Shoreline Restoration Project for 2,593,080
ft. - Assume 2 ft. thickness, 75% Northeast MD (WESTON, 2004)
of dike perimeter and unit weight
of 140 pcf
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Il COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Underlayer Armor Dike Section 28,665 Same dimensions as slope TONS $ 41.00 |Shoreline Restoration Project for 1,175,265
armor but 1 ft. thickness and unit] Northeast MD (WESTON, 2004)
weight of 130 pcf
Toe Armor Dike Section 29,531 Toe armor extends 25 ft. on 3 TONS $ 53.00 |Shoreline Restoration Project for 1,565,143
sides. Thickness is 2.5 ft. and Northeast MD (WESTON, 2004)
150 pcf
Spillways 2 Assume 2 spillways needed to EA $ 250,000.00 |Table E-1 (GBA, 2003) 500,000
dewater site
Erosion Control - Upland Dike 3 Slope length of 70 ft. multiplied Acres $ 4,000.00 |Seeding and Mulch, M.S. Means 13,503
by 25% of Dike Length 2003
Dike Material - Assumes Available On-site
Dredging and Stockpiling Dike Material Hydraulic Dredging of 720,000 |[See above dike dimensions CcYy $ 2.50 |Cost for Dredging provide by 1,800,000
Granular mat'l from site CENAB - see dredging costing
area sheet
Placement of Dike Material Spread out sandy 720,000 See assumptions above for CcY $ 4.00 |M.S. Means 2004 2,880,000

stockpiled soils with Dozer
and Compact

dikes

Mobilization/Demobilization 5 Mob & Demob for operating life YR $ 1,500,000.00 |Bid Sheets provided by USACE 7,500,000
of site and Dredging Spreadsheets
Dredging of Mat'l from Channel Clamshell Dredging 3,570,000 |Site Capacity (cut volume) equal CYy $ 2.00 |Based on USACE Dredging 7,140,000
to in-place site volume divided Spreadsheet
by a factor of 0.7
Transportation of Dredged Mat'l to Site Barge 3,570,000 |Transportation volume equal to CY $ 0.10 |$0.10/nmile/cy 357,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to 3,570,000 |Transfer volume equal to cut CY $ 2.00 7,140,000
diked area volume
D. Habitat Development Costs None - No Habitat -
Establishment
0&M of Facility - Expansion 7 Site Operating Life plus 2 years YR $ 468,000.00 |$90,000 + $45/LF Perimeter 3,276,000
after placement (GBA, 2003)
Monitoring & Reporting of Facility 8 Site Operating Life plus 3 years YR $ 675,000.00 |(GBA, 2003) 5,400,000
after placement
Other: Dredged Material Management 5 Site Operating Life YR $ 247,500.00 |Placement, dewatering, and 1,237,500
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) 45,674,613
CONTINGENCY (25%) 11,418,653
TOTAL COST 57,093,266
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) 16
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COX CREEK EXPANSION
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Harbor Channels |
ALTERNATIVE - EXISTING SITES

[Cox Creek - Vertical Expansion |

ASSUMPTIONS/BASIS FOR ESTIMATE:

This alternative consists of the expansion of an existing confined disposal site (CDF) that is permitted to receive dredged material from the Harbor channels. The representative site is the|
Cox Creek Facility. The expansion will be a vertical expansion by raising the existing perimeter dikes 10 feet from a proposed 36 ft. to 46 ft. in total height. The currently authorized project
is to raise the dike height from 24 ft. to 36 ft. Further raising of the dikes above this proposed 36 ft. will require re-negotiation with the community. The increase in dike height will be
achieved by adding to the interior slope and not increasing the overall footprint of the existing CDF.

A 3:1 slope and 20 ft wide crest is assumed. Armoring on this 10 ft. vertical extension is assumed for only one side of the dike, or 25% of the total dike perimeter. The other portions of th
dike will be stabilized with vegetation. The existing CDF covers an area of 112 acres. The perimeter dike length is estimated at 8,900 LF.

The in-place volume of the site from the 10 ft. dike extension is based on filling the facility to within 2 ft. of the top of the dike, and on subtracting from this air space the volume of the dike
extension (up to the height of the dredged material). The estimated in-place volume of 1.3 mcy is therefore based on a total air space volume of 1.445 mcy, subtracted by the dike volume
of 0.1476 mcy. The site capacity (cut volume) for this alternative is based on dividing the site capacity by 0.7 due to consolidation of the dredged material.

The expansion of the dike vertically without changing the outside toe of slope of the existing dike will require construction of the dike on existing dredged materials. In order to provide
adequate foundation support for the dike expansion, further consolidation and strength gain of the dredged material will be required. For this cost estimate it is assumed that a high streng
geotextile will first be installed across the footprint of the new dike extension over the dredged materials. The new dike footprint will then be surcharged with a 20 ft. high soil surcharge log
that will be used to further consolidate and provide strength gain of the underlying dredged materials. After the dredged material has gained sufficient strength, the outer wedge of the
surcharge pile will be removed, and the remaining wedge will be the interior dike slope. The time for sufficient consolidation of the dredged material may be many years. In order to
accelerate the consolidation, wick drains may be used with a horizontal drainage layer between the surcharge pile and the dredged materials. The cost of a wick drain system has not bee

[=}

included in these costs, a contingency item of 15% of the Site/Expansion Costs has been added to this cost estimate.

1. In-place Site Volume (MCY) 1.3 5. Site Surface Area (ACRE) 112
2. Site Operating Life (YRS) 4 6. Upland Surface Area (ACRE) 112
3. Site Capacity (cut volume) (MCY) 1.9 7. Exterior Dike Perimeter (FT) 8,900
4. Average One-Way Hauling Distance (NMILES) 1
COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs 596,752
Study and Design 1 LS $ 346,752.04 |Assume 6% of the 346,752
construction and
development costs
Permitting 1 LS $ 250,000.00 |Permits will be required for 250,000
dredge placement.
B. Site Development Costs 5,779,201
Mob/Demob & Bonds 1 LS $ 299,651.80 |Assume 7% of the 299,652
Construction costs
Road Stone 19,778 8,900 LF of perimeter dike and Sy $ 12.55 |12" Thick 3/4" Crushed 248,211
assume a 20 ft. crest. Stone Mean 2004
Geotextile 18,542 Required for only the vertical Sy $ 2.50 |200 Ib Woven R.S. Means 46,354
extension slope, crest and 20 ft. 2004
overlap on interior side for 25%
of dike perimeter where
armoring required.
Stone Work
Slope Armor Dike Section 9,843 Stone Armor assumed for only TON $ 42.00 [Shoreline Project for 413,423
new 10 ft. extension (slope Northeast MD - (WESTON,
length 31.6ft.) for 25% of dike 2004)
perimeter. Assume 2 ft.
thickness and unit weight of 140
pcf
Underlayer Armor Dike Section 4,570 Underlayer Stone Armor TON $ 41.00 [Shoreline Project for 187,376
assumed for only new 10 ft. Northeast MD - (WESTON,
extension (slope length 31.6ft.) 2004)
for 25% of dike perimeter.
Assume 1 ft. thickness and unit
weight of 130 pcf
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15% of Construction Costs

COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Erosion Control - Nursery Planting 5 Other 75% of exterior slope to Acres $ 4,000.00 [Seeding, Fertilizer, and $ 19,376
be stabilized with vegetation. Mulching - M.S. Means
Slope length 31.6 ft.
Dike Material - Available at Site $ -
Dike Material - Borrow Soil Borrow Material 363,000 [Assume that existing dredge CY $ 6.00 |Borrow material transported| $ 2,178,000
Transported and material filled to within 10 ft. of to site $5.08/ton (approx. 1
Compacted with Roller current dike height . Crest width ton = 1 cy) and compaction
of 20 ft. and 3:1 slope. is $0.84/cy
Stabilization of the Existing Dredged Mat'l - Borrow Material 198,000 |See assumptions above for dike CcY $ 6.00 |See Above $ 1,188,000
Additional Fill for Surcharge Load Transported and material. Assume that
Compacted with Roller surcharge load will be applied as
a "block” of soil 20 ft. in
thickness over 60 ft. length of
dike extension around full interio
perimeter. One half of the block
will remain as part of the dike.
High Strength Geotextile - Stabilize Existing 89,000 Dike extension covers 60 ft. of Sy $ 5.00 |Cost for High Strength $ 445,000
Dredged Material prior to Dike Extension dredged material around full Geotextile $1.74/SY for SI
Construction interior of the dike. 4x4. Labor costs per
Means is approx. $2/SY,
but due to site conditions
working on soft material
should be approx. $3/SY,
plus transportation.
Contingency for Soft Foundation Conditions 1 LS $ 753,808.78 |Assume Contingency of $ 753,809

Development

Mobilization/Demobilization 4 Mob & Demob for operating life YR $ 1,500,000.00 |Bid Sheets provided by $ 6,000,000

of site USACE and Dredging
Spreadsheets

Dredging of Mat'l from Channel Clamshell Dredging 1,900,000 (Site capacity (cut volume) equal CYy $ 2.00 |USACE Dredging $ 3,800,000
to in-place site volume divided Spreadsheet
by a factor of 0.70

Transportation of Dredged Mat'l to Site 1,900,000 |Transportation volume equal to CcY $ 0.10 |$0.10/nmile/cy $ 190,000
cut volume

Placement of Mat'l at Site Hydraulic pumping to 1,900,000 |Transfer volume equal to cut CcY $ 2.00 |USACE Dredging $ 3,800,000

diked area volume Spreadsheet
D. Habitat Development Costs None - No Habitat $ -

O&M of Facility - Expansion 6 Site Operating Life plus 2 years YR $ 490,500.00 |$90,000 + $45/LF $ 2,943,000
after placement Perimeter (GBA, 2003)
Monitoring & Reporting of Facility 7 Site Operating Life plus 3 years YR $ 675,000.00 [(GBA, 2003) $ 4,725,000
after placement
Other: Dredged Material Management 4 Site Operating Life YR $ 259,200.00 |Placement, dewatering, and| $ 1,036,800
crust management costs
for operating life ($150,000
+ $975/acre), (GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) $ 28,870,753
CONTINGENCY (25%) $ 7,217,688
TOTAL COST $ 36,088,441
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 19
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HART-MILLER ISLAND EXPANSION
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Harbor Channels |

ALTERNATIVE - EXISTING SITES

[Hart Miller Island Expansion |

ASSUMPTIONS/BASIS FOR ESTIMATE:
Additional Capacity Achieved by Expansion
Expansion Assumptions:

This alternative includes a 300 acre lateral expansion of existing facility to the south and a vertical expansion of 300 acres of the existing CDF. The dike
height in the lateral expansion will be at +18 MLLW. Current water depth is -10'. The area of the vertical expansion is 300 acres and will have a dike
height of +28MLLW raised from +18' MLLW. The perimeter dike length estimated at 12,000LF for exterior and 16,000 for interior.

1. In-place Site Volume (MCY) 17.5 5. Site Surface Area (ACRE) 300
2. Site Operating Life (YRS) 10.0 6. Upland Surface Area (ACRE) 300
3. Site Capacity (cut volume) (MCY) 25.0 7. Exterior Dike Perimeter (FT) 12000
4. Average One-Way Hauling Distance (NMILES) 11 8. Interior Dike Perimeter (FT) 16000
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 3,000,000.00
Study and Design Conceptual, pre- feasibility
1 LS 3,000,000 |and feasibility costs (GBA, $ 3,000,000.00
2003)
Permitting LS Included above $ -
Other LS Included above $ -
B. Expansion/Site Development Costs 74,955,319
Mob/Demob & Bonds 1 Ls 4,903,619.00 Assumes' 7% of total 4,903,619
construction costs
Lateral Expansion Site Development
Road Stone 46,600 Table D-1 (GBA, 2003) - for SY 12.00 |Table E-1 (GBA, 2003) $ 559,200
12,000 LF of perm. Dikes - 15 ft.
wide
Geotextile 413,000 [Table D-1 (GBA, 2003) - for Sy 4.00 (Table E-1 (GBA, 2003) $ 1,652,000
12,000 LF of ext. Dikes; slope
length 88.7 ft. Dikes - 28’ elev.
50' toe overlap & 20 ft. crest
overlap
Personnel Pier 1 Table E-1 (GBA, 2003) LS 250,000.00 |Table E-1 (GBA, 2003) $ 250,000
Unsuitable Foundation Excavation 666,667 12000' * 300' dike width at base CcY 12.00 |Table E-1 (GBA, 2003) $ 8,000,000
excavated 5 feet. Consistent
with Table D-1 (GBA, 2003)
when scaled from James Island
quantities.
Stone Work 573,333 |Total stone as calculated by 88" CcY
slope width * 5' thickness *
12000 length. 1.6 ton/cy.
Compared with Table D-1 (GBA,
2003) as a check to how it would
scale to James Island.
Slope Armor Dike Section 542,000 [50% armor stone @1.89 ton/cy TON 42.00 [Table E-1 (GBA, 2003) $ 22,764,000
(140 pcf) based on James I.
Underlayer Armor Dike Section 229,000 [22.5% underlayer stone @1.76 TON 41.00 |Table E-1 (GBA, 2003) $ 9,389,000

ton/cy (130 pcf) based on James
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Toe Armor Dike Section 206,000 |17.5% Toe Armor @2.00 ton/cy TON $ 53.00 [Table E-1 (GBA, 2003) $ 10,918,000
(150 pcf) based on James |.
Quarry Run Dike Section 108,000 |10% quarry run @1.89 ton/cy TON $ 40.00 [Table E-1 (GBA, 2003) $ 4,320,000
(140 pcf) based on James |.
Spillways 3 Table E-1 (GBA, 2003) EA $ 250,000.00 |Table E-1 (GBA, 2003) $ 750,000
Erosion Control - Nursery Planting 1 Table E-1 (GBA, 2003) LS $ 200,000.00 |Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from Site Area |Hydraulic dredging of sandy | 1,230,000 (12,000 LF of Dike @ 28" elev CY $ 2.50 $ 3,075,000
material with cutter head,
pumped to stockpile area
Placement of Dike Material Spread out sandy stockpiled| 1,230,000 |12,000 LF of Dike @ 28' elev CY $ 4.00 $ 4,920,000
soils with Dozer and
Compact
Vertical Expansion of Existing Southern Cell
Road Stone 40,000 Table D-1 (GBA, 2003) - for SY $ 12.00 |Table E-1 (GBA, 2003) $ 480,000
16,000 LF of perm. Dikes - 15 ft.
wide
Geotextile 40,000 Only on Roadway SY $ 4.00 [Table E-1 (GBA, 2003) $ 160,000
Personnel Pier 1 Table E-1 (GBA, 2003) LS $ 250,000.00 |Table E-1 (GBA, 2003) $ 250,000
Foundation Stabilization/Strengthening 0 $ - $ -
Stone Work None for south cell - no shore
protection needed
Slope Armor Dike Section 0 TON $ 42.00 |Table E-1 (GBA, 2003) $ -
Underlayer Armor Dike Section 0 TON $ 41.00 |Table E-1 (GBA, 2003) $ -
Toe Armor Dike Section 0 TON $ 53.00 |Table E-1 (GBA, 2003) $ -
Quarry Run Dike Section 0 TON $ 40.00 |Table E-1 (GBA, 2003) $ -
Spillways 0 EA $ 250,000.00 |Table E-1 (GBA, 2003) $ -
Erosion Control - Nursery Planting 1 LS $ 200,000.00 |Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from Site Area |Hydraulic dredging of sandy 333,000 |16,000 LF of Dike @ 10' elev CcY $ 2.50 $ 832,500
material with cutter head,
pumped to stockpile area
Placement of Dike Material Spread out sandy stockpiled 333,000 |16,000 LF of Dike @ 10' elev CcY $ 4.00 $ 1,332,000
soils with Dozer and
Compact
C. Dredging, Transport and Placement Costs $ 142,500,000.00
Mobilization/Demobilization 10 Mob & Demob for operating life YR $ 1,500,000.00 |Costs for Dredging provided | $ 15,000,000
of site by CENAP
Dredging of Mat'l from Channel Clamshell Dredging 25,000,000 (Site Capacity (cut volume) equal CY $ 2.00 |Based on USACE Dredging | $ 50,000,000
to in-place site volume divided by Spreadsheet
a factor of 0.70
Transportation of Dredged Mat'l to Site 25,000,000 |Transportation volume equal to CcY $ 1.10 |$0.10/nmile/cy $ 27,500,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to diked | 25,000,000 |Transfer volume equal to cut CcY $ 2.00 $ 50,000,000
area volume
D. Habitat Development Costs $ =
Not applicable
E. Operating & Maintenance Costs 20,100,000.00
O&M of Facility - Expansion 12 Site operating life + 2 yrs YR $ 1,350,000.00 $90,000 + $45/LF Perimeter 16,200,000.00
(GBA, 2003)
O&M of Created Habitat NA
Monitoring & Reporting of Facility 13.0 Site operating life + 3 yrs YR $ 300,000.00 |(GBA, 2003) $ 3,900,000.00
Monitoring and Reporting of Created Habitat NA YR
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SUBTOTAL COST (A+B+C+D+E) $ 240,555,319.00

ICONTINGENCY (25%) $ 60,138,829.75
TOTAL COST $ 300,694,148.75
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME! $12)
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

|c&D Approach Channels |
ALTERNATIVE - EXISTING SITES

[Hart Miller Island Expansion |

ASSUMPTIONS/BASIS FOR ESTIMATE:
Additional Capacity Achieved by Expansion
Expansion Assumptions:

This alternative includes a 300 acre lateral expansion of existing facility to the south and a vertical expansion of 300 acres of the existing CDF. The dike
height in the lateral expansion will be at +18 MLLW. Current water depth is -10'. The area of the vertical expansion is 300 acres and will have a dike
height of +28MLLW raised from +18' MLLW. The perimeter dike length estimated at 12,000LF for exterior and 16,000 for interior.
1. In-place Site Volume (MCY) 17.5 5. Site Surface Area (ACRE) 300
2. Site Operating Life (YRS) 10.0 6. Upland Surface Area (ACRE) 300
3. Site Capacity (cut volume) (MCY) 25.0 7. Exterior Dike Perimeter (FT) 12000
4. Average One-Way Hauling Distance (NMILES) 6 8. Interior Dike Perimeter (FT) 16000
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 3,000,000.00
Study and Design Conceptual, pre- feasibility
1 LS $ 3,000,000 |and feasibility costs (GBA, $ 3,000,000.00
2003)
Permitting LS -
Other LS -
B. Expansion/Site Development Costs 74,955,319
Mob/Demob & Bonds 1 LS 4,903,619.00 Assumesl 7% of total 4,903,619
construction costs
Lateral Expansion Site Development
Road Stone 46,600 Table D-1 (GBA, 2003) - for Sy 12.00 |Table E-1 (GBA, 2003) 559,200
12,000 LF of perm. Dikes - 15 ft.
wide
Geotextile 413,000 |Table D-1 (GBA, 2003) - for SY 4.00 |Table E-1 (GBA, 2003) 1,652,000
12,000 LF of ext. Dikes; slope
length 88.7 ft. Dikes - 28" elev.
50' toe overlap & 20 ft. crest
overlap
Personnel Pier 1 Table E-1 (GBA, 2003) LS 250,000.00 [Table E-1 (GBA, 2003) 250,000
Unsuitable Foundation Excavation 666,667 12000' * 300" dike width at base CcY 12.00 |Table E-1 (GBA, 2003) 8,000,000
excavated 5 feet. Consistent
with Table D-1 (GBA, 2003)
when scaled from James Island
quantities.
Stone Work 573,333 |Total stone as calculated by 88" CY
slope width * 5' thickness *
12000 length. 1.6 ton/cy.
Compared with Table D-1 (GBA,
2003) as a check to how it would
scale to James Island.
Slope Armor Dike Section 542,000 |50% armor stone @1.89 ton/cy TON 42.00 (Table E-1 (GBA, 2003) 22,764,000
(140 pcf) based on James I.
Underlayer Armor Dike Section 229,000 |22.5% underlayer stone @1.76 TON 41.00 (Table E-1 (GBA, 2003) 9,389,000
ton/cy (130 pcf) based on James
l.
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Toe Armor Dike Section 206,000 |17.5% Toe Armor @2.00 ton/cy TON $ 53.00 |Table E-1 (GBA, 2003) $ 10,918,000
(150 pcf) based on James |.
Quarry Run Dike Section 108,000 |10% quarry run @1.89 ton/cy TON $ 40.00 [Table E-1 (GBA, 2003) $ 4,320,000
(140 pcf) based on James |.
Spillways 3 Table E-1 (GBA, 2003) EA $ 250,000.00 [Table E-1 (GBA, 2003) $ 750,000
Erosion Control - Nursery Planting 1 Table E-1 (GBA, 2003) LS $ 200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from Site Area [Hydraulic dredging of sandy | 1,230,000 |12,000 LF of Dike @ 28' elev cYy $ 2.50 $ 3,075,000
material with cutter head,
pumped to stockpile area
Placement of Dike Material Spread out sandy stockpiled| 1,230,000 |12,000 LF of Dike @ 28' elev cYy $ 4.00 $ 4,920,000
soils with Dozer and
Compact
\Vertical Expansion of Existing Southern Cell
Road Stone 40,000 Table D-1 (GBA, 2003) - for 54 $ 12.00 |Table E-1 (GBA, 2003) $ 480,000
16,000 LF of perm. Dikes - 15 ft.
wide
Geotextile 40,000 Only on Roadway SY $ 4.00 [Table E-1 (GBA, 2003) $ 160,000
Personnel Pier 1 Table E-1 (GBA, 2003) LS $ 250,000.00 [Table E-1 (GBA, 2003) $ 250,000
Foundation Stabilization/Strengthening 0 $ - $ -
Stone Work None for south cell - no shore
protection needed
Slope Armor Dike Section 0 TON $ 42.00 [Table E-1 (GBA, 2003) $ -
Underlayer Armor Dike Section 0 TON $ 41.00 [Table E-1 (GBA, 2003) $ -
Toe Armor Dike Section 0 TON $ 53.00 |Table E-1 (GBA, 2003) $ -
Quarry Run Dike Section 0 TON $ 40.00 [Table E-1 (GBA, 2003) $ -
Spillways 0 EA $ 250,000.00 [Table E-1 (GBA, 2003) $ -
Erosion Control - Nursery Planting 1 LS $ 200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from Site Area [Hydraulic dredging of sandy 333,000 |16,000 LF of Dike @ 10' elev (24 $ 2.50 $ 832,500
material with cutter head,
pumped to stockpile area
Placement of Dike Material Spread out sandy stockpiled 333,000 |16,000 LF of Dike @ 10' elev CcY $ 4.00 $ 1,332,000
soils with Dozer and
Compact
C. Dredging, Transport and Placement Costs $ 130,000,000.00
Mobilization/Demobilization 10 Mob & Demob for operating life YR $ 1,500,000.00 |Costs for Dredging provided | $ 15,000,000
of site by CENAP
Dredging of Mat'l from Channel Clamshell Dredging 25,000,000 |[Site Capacity (cut volume) equal cYy $ 2.00 |Based on USACE Dredging | $ 50,000,000
to in-place site volume divided by Spreadsheet
a factor of 0.70
Transportation of Dredged Mat'l to Site 25,000,000 [Transportation volume equal to CcY $ 0.60 |$0.10/nmile/cy $ 15,000,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to diked 25,000,000 |[Transfer volume equal to cut CcY $ 2.00 $ 50,000,000
area volume
D. Habitat Development Costs $ =
Not applicable
E. Operating & Maintenance Costs $ 20,100,000.00
O&M of Facility - Expansion 12 Site operating life + 2 yrs YR $ 1,350,000.00 $90,000 + $45/LF Perimeter $ 16,200,000.00
(GBA, 2003)
O&M of Created Habitat NA
Monitoring & Reporting of Facility 13.0 Site operating life + 3 yrs YR $ 300,000.00 |(GBA, 2003) $ 3,900,000.00
[[Monitoring and Reporting of Created Habitat NA
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SUBTOTAL COST (A+B+C+D+E) $ 228,055,319.00
CONTINGENCY (25%) $ 57,013,829.75
TOTAL COST $285,069,149
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME! $ 11
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

|Chesapeake Bay Approach Channels (MD)
ALTERNATIVE - EXISTING SITES

[Hart Miller Island Expansion

ASSUMPTIONS/BASIS FOR ESTIMATE:

Additional Capacity Achieved by Expansion

Expansion Assumptions:

This alternative includes a 300 acre lateral expansion of existing facility to the south and a vertical expansion of 300 acres of the existing CDF. The dike
height in the lateral expansion will be at +18 MLLW. Current water depth is -10'. The area of the vertical expansion is 300 acres and will have a dike
height of +28MLLW raised from +18' MLLW. The perimeter dike length estimated at 12,000LF for exterior and 16,000 for interior.

1. In-place Site Volume (MCY) 17.5 5. Site Surface Area (ACRE) 300
2. Site Operating Life (YRS) 10.0 6. Upland Surface Area (ACRE) 300
3. Site Capacity (cut volume) (MCY) 25.0 7. Exterior Dike Perimeter (FT) 12000
4. Average One-Way Hauling Distance (NMILES) 11 8. Interior Dike Perimeter (FT) 16000
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 3,000,000.00
Study and Design Conceptual, pre- feasibility
1 LS $ 3,000,000 |and feasibility costs (GBA, $ 3,000,000.00
2003)
Permitting LS $ -
Other LS $ -
B. Expansion/Site Development Costs $ 74,955,319
Mob/Demob & Bonds 1 LS $ 4,903,619.00 Assumesl 7% of total $ 4,903,619
construction costs
Lateral Expansion Site Development
Road Stone 46,600 Table D-1 (GBA, 2003) - for Sy $ 12.00 |Table E-1 (GBA, 2003) $ 559,200
12,000 LF of perm. Dikes - 15 ft.
wide
Geotextile 413,000 |Table D-1 (GBA, 2003) - for SY $ 4.00 |Table E-1 (GBA, 2003) $ 1,652,000
12,000 LF of ext. Dikes; slope
length 88.7 ft. Dikes - 28" elev.
50' toe overlap & 20 ft. crest
overlap
Personnel Pier 1 Table E-1 (GBA, 2003) LS $ 250,000.00 [Table E-1 (GBA, 2003) $ 250,000
Unsuitable Foundation Excavation 666,667 12000' * 300" dike width at base cYy $ 12.00 |Table E-1 (GBA, 2003) $ 8,000,000
excavated 5 feet. Consistent
with Table D-1 (GBA, 2003)
when scaled from James Island
quantities.
Stone Work 573,333 |Total stone as calculated by 88" CY
slope width * 5' thickness *
12000 length. 1.6 ton/cy.
Compared with Table D-1 (GBA,
2003) as a check to how it would
scale to James Island.
Slope Armor Dike Section 542,000 |50% armor stone @1.89 ton/cy TON $ 42.00 (Table E-1 (GBA, 2003) $ 22,764,000
(140 pcf) based on James I.
Underlayer Armor Dike Section 229,000 |22.5% underlayer stone @1.76 TON $ 41.00 (Table E-1 (GBA, 2003) $ 9,389,000
ton/cy (130 pcf) based on James
l.
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Toe Armor Dike Section 206,000 |17.5% Toe Armor @2.00 ton/cy TON $ 53.00 |Table E-1 (GBA, 2003) $ 10,918,000
(150 pcf) based on James |.
Quarry Run Dike Section 108,000 |10% quarry run @1.89 ton/cy TON $ 40.00 [Table E-1 (GBA, 2003) $ 4,320,000
(140 pcf) based on James |.
Spillways 3 Table E-1 (GBA, 2003) EA $ 250,000.00 [Table E-1 (GBA, 2003) $ 750,000
Erosion Control - Nursery Planting 1 Table E-1 (GBA, 2003) LS $ 200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from Site Area Hydraulic dredging of sandy | 1,230,000 |12,000 LF of Dike @ 28' elev cYy $ 2.50 $ 3,075,000
material with cutter head,
pumped to stockpile area
Placement of Dike Material Spread out sandy stockpiled| 1,230,000 |12,000 LF of Dike @ 28' elev cYy $ 4.00 $ 4,920,000
soils with Dozer and
Compact
\Vertical Expansion of Existing Southern Cell
Road Stone 40,000 Table D-1 (GBA, 2003) - for 54 $ 12.00 |Table E-1 (GBA, 2003) $ 480,000
16,000 LF of perm. Dikes - 15 ft.
wide
Geotextile 40,000 Only on Roadway SY $ 4.00 [Table E-1 (GBA, 2003) $ 160,000
Personnel Pier 1 Table E-1 (GBA, 2003) LS $ 250,000.00 [Table E-1 (GBA, 2003) $ 250,000
Foundation Stabilization/Strengthening 0 $ - $ -
Stone Work None for south cell - no shore
protection needed
Slope Armor Dike Section 0 TON $ 42.00 [Table E-1 (GBA, 2003) $ -
Underlayer Armor Dike Section 0 TON $ 41.00 [Table E-1 (GBA, 2003) $ -
Toe Armor Dike Section 0 TON $ 53.00 |Table E-1 (GBA, 2003) $ -
Quarry Run Dike Section 0 TON $ 40.00 [Table E-1 (GBA, 2003) $ -
Spillways 0 EA $ 250,000.00 [Table E-1 (GBA, 2003) $ -
Erosion Control - Nursery Planting 1 LS $ 200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from Site Area Hydraulic dredging of sandy 333,000 |16,000 LF of Dike @ 10' elev (24 $ 2.50 $ 832,500
material with cutter head,
pumped to stockpile area
Placement of Dike Material Spread out sandy stockpiled 333,000 |16,000 LF of Dike @ 10' elev CcY $ 4.00 $ 1,332,000
soils with Dozer and
Compact
C. Dredging, Transport and Placement Costs $ 142,500,000.00
Mobilization/Demobilization 10 Mob & Demob for operating life YR $ 1,500,000.00 |Costs for Dredging provided | $ 15,000,000
of site by CENAP
Dredging of Mat'l from Channel Clamshell Dredging 25,000,000 |[Site Capacity (cut volume) equal cYy $ 2.00 |Based on USACE Dredging | $ 50,000,000
to in-place site volume divided by Spreadsheet
a factor of 0.70
Transportation of Dredged Mat'l to Site 25,000,000 [Transportation volume equal to CcY $ 1.10 |$0.10/nmile/cy $ 27,500,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to diked 25,000,000 |[Transfer volume equal to cut CcY $ 2.00 $ 50,000,000
area volume
D. Habitat Development Costs $ =
Not Applicable $ -
E. Operating & Maintenance Costs $ 20,100,000.00
O&M of Facility - Expansion 12 Site operating life + 2 yrs YR $ 1,350,000.00 $90,000 + $45/LF Perimeter $ 16,200,000.00
(GBA, 2003)
O&M of Created Habitat NA
Monitoring & Reporting of Facility 13.0 Site operating life + 3 yrs YR $ 300,000.00 |(GBA, 2003) $ 3,900,000.00
[[Monitoring and Reporting of Created Habitat NA
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SUBTOTAL COST (A+B+C+D+E) $ 240,555,319.00
CONTINGENCY (25%) $ 60,138,829.75
TOTAL COST $300,694,149
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME! $ 12
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C&D CANAL UPLAND SITES EXPANSION

0:\03886518.040\EISDMMP\APPENDICES\FOR PRINTING\DMMP_BKRS.DOC  8/19/2004



SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Harbor Channels |
ALTERNATIVE - EXISTING SITES

[c&D Canal Upland Sites Expansion |

ASSUMPTIONS/BASIS FOR ESTIMATE:

This alternative consists of the expansion of an existing confined disposal site (CDF) among the C&D Canal upland sites. The representative site is Pearce Creek. The expansion will be a
vertical expansion by raising the existing perimeter dikes 10 feet from 50 to 60 in total height. The increase in dike height will be achieved by adding to the interior slope and not increasing the
overall footprint of the existing CDF. A 3:1 slope and 20 ft wide crest is assumed. Armoring on this 10 ft. vertical extension is assumed for only one side of the dike, or 25% of the total dike
perimeter. The other portions of the dike will be stabilized with vegetation. The existing CDF covers an area of 260 acres.

The expansion of the dike vertically without changing the outside toe of slope of the existing dike will require construction of the dike on existing dredged materials. In order to provide adequate
foundation support for the dike, further consolidation and strength gain of the dredged material will be required. For this cost estimate, it is assumed that a high strength geotextile will first be
installed across the footprint of the new dike extension over the dredged materials. The new dike footprint will then be surcharged with a 20 ft. high soil surcharged load that will be used to
further consolidate and provide strength gain of the underlying dredged materials. After the dredged material has gained sufficient strength, the outer wedge of the surcharge pile will be
removed, and the remaining wedge will be the interior dike slope. The time for sufficient consolidation of the dredged material may be many years. In order to accelerate the consolidation,
wick drains may be used with a horizontal drainage layer between the surcharge pile and the dredged materials. The cost of a wick drain system has not been included in these costs, a
contingency item of 15% of the Site/Expansion Costs has been added to this cost estimate.

1. In-place Site Volume (MCY) 3.1 5. Site Surface Area (ACRE) 260
2. Site Operating Life (YRS) 6 6. Upland Surface Area (ACRE) 260
3. Site Capacity (cut volume) (MCY) 4.4 7. Exterior Dike Perimeter (FT) 13,500
4. Average One-Way Hauling Distance (NMILES) 85} 8. Interior Dike Perimeter (FT) 0
COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs 775,549
Study and Design 1 LS $ 525,549.12 [Assume 6% of the 525,549
construction and
development costs
Permitting 1 LS $ 250,000.00 |Permits will be required for 250,000
dredge placement.
B. Site Development Costs 8,759,152
Mob/Demob & Bonds 1 LS $ 454,126.89 [Assume 7% of the 454,127
Construction costs
Road Stone 30,000 13,500 LF of perimeter dike and SY $ 12.55 |12" Thick 3/4" Crushed 376,500
assume a 20 ft. crest. Stone Mean 2004
Geotextile 28,125 Required for only the vertical SY $ 2.50 (200 Ib Woven R.S. Means 70,313
extension slope, crest and 20 ft. 2004
overlap on interior side for 25%
of dike perimeter where armoring
required.
Stone Work
Slope Armor Dike Section 14,931 Stone Armor assumed for only TON $ 42.00 |Shoreline Project for 627,102
new 10 ft. extension (slope Northeast MD - (WESTON,
length 31.6ft.) for 25% of dike 2004)
perimeter. Assume 2 ft.
thickness and unit weight of 140
pcf
Underlayer Armor Dike Section 6,932 Underlayer Stone Armor TON $ 41.00 |Shoreline Project for 284,222
assumed for only new 10 ft. Northeast MD - (WESTON,
extension (slope length 31.6ft.) 2004)
for 25% of dike perimeter.
Assume 1 ft. thickness and unit
weight of 130 pcf
Erosion Control - Nursery Planting 7 Other 75% of exterior slope to be Acres $ 4,000.00 |Seeding, Fertilizer, and 29,390

stabilized with vegetation. Slope
length 31.6 ft.

Mulching - M.S. Means

Dike Material - Available at Site

0:\03886518.040\eisdmmp\Appendices\Appendix C\CDF C&D Canal Alt Cost Est.xls

lof6

8/19/2004



COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Dike Material - Borrow Soil Borrow Material 550,000 Assume that existing dredge CcY $ 6.00 (Borrow material transported 3,300,000
Transported and material filled to within 10 ft. of to site $5.08/ton (approx. 1
Compacted with Roller current dike height of 50 ft. Crest ton = 1 cy) and compaction
width of 20 ft. and 3:1 slope. is $0.84/cy
Stabilization of the Existing Dredged Mat'l - Borrow Material 300,000 See assumptions above for dike CcY $ 6.00 (See Above 1,800,000
[Additional Fill for Surcharge Load Transported and material. Assume that surcharge
Compacted with Roller load will be applied as a "block"
of soil 20 ft. in thickness over 60
ft. length of dike extension
around full interior perimeter.
One half of the block will remain
as part of the dike.
High Strength Geotextile - Stabilize Existing 135,000 Dike extension covers 60 ft. of SY $ 5.00 |Cost for High Strength 675,000
Dredged Material prior to Dike Extension dredged material around full Geotextile $1.74/SY for SI
Construction interior of the dike. 4x4. Labor costs per Means
is approx. $2/SY, but due to
site conditions working on
soft material should be
approx. $3/SY, plus
transportation.
Contingency for Soft Foundation Conditions 1 LS $ 1,142,498.09 |Assume Contingency of 1,142,498
15% of Construction Costs
Mobilization/Demobilization 6 Mob & Demob for operating life YR $ 1,500,000.00 |Bid Sheets provided by 9,000,000
of site USACE and Dredging
Spreadsheets
Dredging of Mat'l from Channel Clamshell Dredging 4,400,000 |Site Capacity (cut volume) equal CcY $ 3.00 (USACE Dredging 13,200,000
to In-place Site Volume divided Spreadsheet
by a factor of 0.70
Transportation of Dredged Mat'l to Site 4,400,000 |Transportation volume equal to CcY $ 3.50 [$0.10/nmile/cy 15,400,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to 4,400,000 |Transfer volume equal to cut CcY $ 2.00 [USACE Dredging 8,800,000
diked area volume Spreadsheet
D. Habitat Development Costs None - No Habitat -
Development
O&M of Facility - Expansion 8 Site Operating Life plus 2 years YR $ 697,500.00 |$90,000 + $45/LF Perimeter 5,580,000
after placement (GBA, 2003)
Monitoring & Reporting of Facility 9 Site Operating Life plus 3 years YR $ 675,000.00 |(GBA, 2003) 6,075,000
after placement
Other: Dredged Material Management 6 Site Operating Life YR $ 403,500.00 |Placement, dewatering, and 2,421,000
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) 70,010,701
CONTINGENCY (25%) 17,502,675
TOTAL COST 87,513,376

[TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME)

20
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[c&D Approach Channels |
ALTERNATIVE - EXISTING SITES

[c&D Canal Upland Sites Expansion |

ASSUMPTIONS/BASIS FOR ESTIMATE:

This alternative consists of the expansion of an existing confined disposal site (CDF) among the C&D Canal upland sites. The representative site is Pearce Creek. The expansion will be a
vertical expansion by raising the existing perimeter dikes 10 feet from 50 to 60 in total height. The increase in dike height will be achieved by adding to the interior slope and not increasing the
overall footprint of the existing CDF. A 3:1 slope and 20 ft wide crest is assumed. Armoring on this 10 ft. vertical extension is assumed for only one side of the dike, or 25% of the total dike
perimeter. The other portions of the dike will be stabilized with vegetation. The existing CDF covers an area of 260 acres.

The expansion of the dike vertically without changing the outside toe of slope of the existing dike will require construction of the dike on existing dredged materials. In order to provide adequate
foundation support for the dike, further consolidation and strength gain of the dredged material will be required. For this cost estimate, it is assumed that a high strength geotextile will first be
installed across the footprint of the new dike extension over the dredged materials. The new dike footprint will then be surcharged with a 20 ft. high soil surcharged load that will be used to
further consolidate and provide strength gain of the underlying dredged materials. After the dredged material has gained sufficient strength, the outer wedge of the surcharge pile will be
removed, and the remaining wedge will be the interior dike slope. The time for sufficient consolidation of the dredged material may be many years. In order to accelerate the consolidation,
wick drains may be used with a horizontal drainage layer between the surcharge pile and the dredged materials. The cost of a wick drain system has not been included in these costs, a
contingency item of 15% of the Site/Expansion Costs has been added to this cost estimate.

1. In-place Site Volume (MCY) 3.1 5. Site Surface Area (ACRE) 260
2. Site Operating Life (YRS) 6 6. Upland Surface Area (ACRE) 260
3. Site Capacity (cut volume) (MCY) 4.4 7. Exterior Dike Perimeter (FT) 13,500
4. Average One-Way Hauling Distance (NMILES) 14 8. Interior Dike Perimeter (FT) 0
COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs 775,549
Study and Design 1 LS $ 525,549.12 [Assume 6% of the 525,549
construction and
development costs
Permitting 1 LS $ 250,000.00 |Permits will be required for 250,000
dredge placement.
B. Site Development Costs 8,759,152
Mob/Demob & Bonds 1 LS $ 454,126.89 [Assume 7% of the 454,127
Construction costs
Road Stone 30,000 13,500 LF of perimeter dike and SY $ 12.55 |12" Thick 3/4" Crushed 376,500
assume a 20 ft. crest. Stone Mean 2004
Geotextile 28,125 Required for only the vertical SY $ 2.50 (200 Ib Woven R.S. Means 70,313
extension slope, crest and 20 ft. 2004
overlap on interior side for 25%
of dike perimeter where armoring
required,
Stone Work
Slope Armor Dike Section 14,931 Stone Armor assumed for only TON $ 42.00 |Shoreline Project for 627,102
new 10 ft. extension (slope Northeast MD - (WESTON,
length 31.6ft.) for 25% of dike 2004)
perimeter. Assume 2 ft.
thickness and unit weight of 140
pcf
Underlayer Armor Dike Section 6,932 Underlayer Stone Armor TON $ 41.00 |Shoreline Project for 284,222
assumed for only new 10 ft. Northeast MD - (WESTON,
extension (slope length 31.6ft.) 2004)
for 25% of dike perimeter.
Assume 1 ft. thickness and unit
weight of 130 pcf
Erosion Control - Nursery Planting 7 Other 75% of exterior slope to be Acres $ 4,000.00 |Seeding, Fertilizer, and 29,390

stabilized with vegetation. Slope
length 31.6 ft.

Mulching - M.S. Means
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Dike Material - Available at Site $ -
Dike Material - Borrow Soil Borrow Material 550,000 Assume that existing dredge CcY $ 6.00 |Borrow material transported | $ 3,300,000
Transported and material filled to within 10 ft. of to site $5.08/ton (approx. 1
Compacted with Roller current dike height of 50 ft. Crest ton = 1 cy) and compaction
width of 20 ft. and 3:1 slope. is $0.84/cy
Stabilization of the Existing Dredged Mat'l - Borrow Material 300,000 See assumptions above for dike CcY $ 6.00 (See Above $ 1,800,000
Additional Fill for Surcharge Load Transported and material. Assume that surcharge
Compacted with Roller load will be applied as a "block"
of soil 20 ft. in thickness over 60
ft. length of dike extension
around full interior perimeter.
One half of the block will remain
as part of the dike.
High Strength Geotextile - Stabilize Existing 135,000 Dike extension covers 60 ft. of SY $ 5.00 [Cost for High Strength $ 675,000
Dredged Material prior to Dike Extension dredged material around full Geotextile $1.74/SY for Sl
Construction interior of the dike. 4x4. Labor costs per Means
is approx. $2/SY, but due to
site conditions working on
soft material should be
approx. $3/SY, plus
transportation.
Contingency for Soft Foundation Conditions 1 LS $ 1,142,498.09 |Assume Contingency of $ 1,142,498
15% of Construction Costs
Mobilization/Demobilization 6 Mob & Demob for operating life YR $ 1,500,000.00 |Bid Sheets provided by $ 9,000,000
of site USACE and Dredging
Spreadsheets
Dredging of Mat'l from Channel Clamshell Dredging 4,400,000 |Site Capacity (cut volume) equal CcY $ 2.00 |USACE Dredging Spread $ 8,800,000
to In-place Site Volume divided Sheet
by a factor of 0.70
Transportation of Dredged Mat'l to Site 4,400,000 |Transportation volume equal to CcY $ 1.40 ($0.10/nmile/cy $ 6,160,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to 4,400,000 |Transfer volume equal to cut CY $ 2.00 (USACE Dredging $ 8,800,000
diked area volume Spreadsheet
D. Habitat Development Costs None - No Habitat $ -
Development
O&M of Facility - Expansion 8 Site Operating Life plus 2 years YR $ 697,500.00 |$90,000 + $45/LF Perimeter | $ 5,580,000
after placement (GBA, 2003)
Monitoring & Reporting of Facility 9 Site Operating Life plus 3 years YR $ 675,000.00 |(GBA, 2003) $ 6,075,000
after placement
Other: Dredged Material Management 6 Site Operating Life YR $ 403,500.00 |Placement, dewatering, and | $ 2,421,000
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) $ 56,370,701
CONTINGENCY (25%) $ 14,092,675
TOTAL COST $ 70,463,376
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 16
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (MD) |
ALTERNATIVE - EXISTING SITES

[c&D Canal Upland Sites Expansion |

ASSUMPTIONS/BASIS FOR ESTIMATE:

This alternative consists of the expansion of an existing confined disposal site (CDF) among the C&D Canal upland sites. The representative site is Pearce Creek. The expansion will be a
vertical expansion by raising the existing perimeter dikes 10 feet from 50 to 60 in total height. The increase in dike height will be achieved by adding to the interior slope and not increasing the
overall footprint of the existing CDF. A 3:1 slope and 20 ft wide crest is assumed. Armoring on this 10 ft. vertical extension is assumed for only one side of the dike, or 25% of the total dike
perimeter. The other portions of the dike will be stabilized with vegetation. The existing CDF covers an area of 260 acres.

The expansion of the dike vertically without changing the outside toe of slope of the existing dike will require construction of the dike on existing dredged materials. In order to provide adequate
foundation support for the dike, further consolidation and strength gain of the dredged material will be required. For this cost estimate, it is assumed that a high strength geotextile will first be
installed across the footprint of the new dike extension over the dredged materials. The new dike footprint will then be surcharged with a 20 ft. high soil surcharged load that will be used to
further consolidate and provide strength gain of the underlying dredged materials. After the dredged material has gained sufficient strength, the outer wedge of the surcharge pile will be
removed, and the remaining wedge will be the interior dike slope. The time for sufficient consolidation of the dredged material may be many years. In order to accelerate the consolidation,
wick drains may be used with a horizontal drainage layer between the surcharge pile and the dredged materials. The cost of a wick drain system has not been included in these costs, a
contingency item of 15% of the Site/Expansion Costs has been added to this cost estimate.

1. In-place Site Volume (MCY) 3.1 5. Site Surface Area (ACRE) 260
2. Site Operating Life (YRS) 6 6. Upland Surface Area (ACRE) 260
3. Site Capacity (cut volume) (MCY) 4.4 7. Exterior Dike Perimeter (FT) 13,500
4. Average One-Way Hauling Distance (NMILES) 28 8. Interior Dike Perimeter (FT) 0
COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs 775,549
Study and Design 1 LS $ 525,549.12 [Assume 6% of the 525,549
construction and
development costs
Permitting 1 LS $ 250,000.00 |Permits will be required for 250,000
dredge placement.
B. Site Development Costs 8,759,152
Mob/Demob & Bonds 1 LS $ 454,126.89 [Assume 7% of the 454,127
Construction costs
Road Stone 30,000 13,500 LF of perimeter dike and SY $ 12.55 |12" Thick 3/4" Crushed 376,500
assume a 20 ft. crest. Stone Mean 2004
Geotextile 28,125 Required for only the vertical SY $ 2.50 (200 Ib Woven R.S. Means 70,313
extension slope, crest and 20 ft. 2004
overlap on interior side for 25%
of dike perimeter where armoring
required,
Stone Work
Slope Armor Dike Section 14,931 Stone Armor assumed for only TON $ 42.00 |Shoreline Project for 627,102
new 10 ft. extension (slope Northeast MD - (WESTON,
length 31.6ft.) for 25% of dike 2004)
perimeter. Assume 2 ft.
thickness and unit weight of 140
pcf
Underlayer Armor Dike Section 6,932 Underlayer Stone Armor TON $ 41.00 |Shoreline Project for 284,222
assumed for only new 10 ft. Northeast MD - (WESTON,
extension (slope length 31.6ft.) 2004)
for 25% of dike perimeter.
Assume 1 ft. thickness and unit
weight of 130 pcf
Erosion Control - Nursery Planting 7 Other 75% of exterior slope to be Acres $ 4,000.00 |Seeding, Fertilizer, and 29,390

stabilized with vegetation. Slope
length 31.6 ft.

Mulching - M.S. Means

Dike Material - Available at Site
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Dike Material - Borrow Soil Borrow Material 550,000 Assume that existing dredge CcY $ 6.00 (Borrow material transported 3,300,000
Transported and material filled to within 10 ft. of to site $5.08/ton (approx. 1
Compacted with Roller current dike height of 50 ft. Crest ton = 1 cy) and compaction
width of 20 ft. and 3:1 slope. is $0.84/cy
Stabilization of the Existing Dredged Mat'l - Borrow Material 300,000 See assumptions above for dike CcY $ 6.00 (See Above 1,800,000
[Additional Fill for Surcharge Load Transported and material. Assume that surcharge
Compacted with Roller load will be applied as a "block"
of soil 20 ft. in thickness over 60
ft. length of dike extension
around full interior perimeter.
One half of the block will remain
as part of the dike.
High Strength Geotextile - Stabilize Existing 135,000 Dike extension covers 60 ft. of SY $ 5.00 |Cost for High Strength 675,000
Dredged Material prior to Dike Extension dredged material around full Geotextile $1.74/SY for SI
Construction interior of the dike. 4x4. Labor costs per Means
is approx. $2/SY, but due to
site conditions working on
soft material should be
approx. $3/SY, plus
transportation.
Contingency for Soft Foundation Conditions 1 LS $ 1,142,498.09 |Assume Contingency of 1,142,498

15% of Construction Costs

Mobilization/Demobilization 6 Mob & Demob for operating life YR $ 1,500,000.00 |Bid Sheets provided by 9,000,000
of site USACE and Dredging
Spreadsheets
Dredging of Mat'l from Channel Clamshell Dredging 4,400,000 |Site Capacity (cut volume) equal CcY $ 3.00 (USACE Dredging 13,200,000
to In-place Site Volume divided Spreadsheet
by a factor of 0.70
Transportation of Dredged Mat'l to Site 4,400,000 |Transportation volume equal to CcY $ 2.80 [$0.10/nmile/cy 12,320,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to 4,400,000 |Transfer volume equal to cut CcY $ 2.00 [USACE Dredging 8,800,000
diked area volume Spreadsheet
CDF

None - No Habitat
Development

O&M of Facility - Expansion Site Operating Life plus 2 years $ 697,500.00 |$90,000 + $45/LF Perimeter 5,580,000
after placement (GBA, 2003)
Monitoring & Reporting of Facility 9 Site Operating Life plus 3 years YR $ 675,000.00 |(GBA, 2003) 6,075,000
after placement
Other: Dredged Material Management 6 Site Operating Life YR $ 403,500.00 |Placement, dewatering, and 2,421,000
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) 66,930,701
CONTINGENCY (25%) 16,732,675
TOTAL COST 83,663,376
TOTAL UNIT COST PER CUBIC YARD (CUT VOLUME) 19

TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME)
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LARGE ISLAND RESTORATION—LOWER BAY
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SCREENING LEVEL COST ESTIMATE

CHANNEL APPROACH

[Chesapeake Bay Approach Channels (VA)

ALTERNATIVE - EXISTING SITES

[Large Island Restoration - Lower Bay

ASSUMPTIONS/BASIS FOR ESTIMATE:

Representative area is New Point Comfort Island, VA. Water depth at representative site is approx. -4 MLLW. Historical survey of the island indicates it consisted of 240 acres. CENAO
current proposal for site restoration is 10-20 acres. For this cost estimation purposes, and to maximize capacity, the full 240 acres of former island will be used for this large island
restoration alternative. The island configuration is assumed to be an approximate rectangle of sides 2,600 ft x 4,000 ft. The island will be divided into 50% upland and 50% wetland. Exterior|
dike height is assumed to be +11' MLLW (dike crest width of 15 ft. and 3:1 slope) in the upland area and +6' MLLW in the wetland area (dike crest 15 ft. and 3:1 slope). Material for the dike
is assumed available within the proposed project area. The estimated fill needed for the exterior dikes is 330,000 cy.

It is assumed that the island will be divided into 6 cells of approximately 40 acres each. Dividing the site at a diagonal into the upland and wetland areas, the total interior dike length is
11,370 ft. The interior dike for the upland areas will have an elevation of +9' MLLW, crest width of 10 ft, and 2:1 slope. The interior dike for the wetland area will be at an elevation of +1'
MLLW, crest width of 10 ft, and a slope of 2:1. The fill volume for the interior dikes is 152,000 cy.

The estimated capacity for this alternative is based on a site with 50% wetlands and 50% upland with 2-ft freeboard. The in-place volume of the site is 3.27 mcy, and does not exclude the
0.48 mcy of material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes existing material inside the footprint of the facility. The site capacity (cut
volume) is equal to the in-place volume divided by a factor of 0.7.

1. In-place Site Volume (MCY) 3.2 5. Site Surface Area (ACRE) 240

2. Site Operating Life (YRS) 5 6. Upland Surface Area (ACRE) 120

3. Site Capacity (cut volume) (MCY)* 4.6 7. Exterior Dike Perimeter (FT) 13,200

4. Average One-Way Hauling Distance (NMILES) 10 8. Interior Dike Perimeter (FT) 11,370

* Cut Volume based on Site Capacity divided by 0.7

COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST

IA. Initial Study/Permitting/Design Costs 1,169,931

Study and Design 1 LS $ 919,931.32 [Assumed 6% of the total 919,931

construction cost

Permitting 1 LS $ 250,000.00 [Permits will be required for 250,000

dredge placement.

B. Site Development Costs 15,332,189
Mob/Demob & Bonds 1 LS $ 446,569 (3% of Construction Costs 446,569
Road Stone 198,000 |Exterior Dike Length multiplied Sy $ 12.55 (12" thick of 3/4" crushed 2,484,900

by the dike width - see above for stone - RS Means Site
lengths Work 2004
Geotextile 116,600 |Geotextile will cover crest, slope SY $ 2.50 (200 Ib woven geotextile - 291,500
and extend 15' at toe - total R.S. Means 2004
cross sectional length multiplied
by exterior dike length
Personnel Pier 1 Table E-1 (GBA, 2003) LS $ 250,000.00 [Table E-1 (GBA, 2003) 250,000
Unsuitable Foundation Excavation 5,280 Assume 6 ft. depth over 20% of CcY $ 12.00 |Table E-1 (GBA, 2003) 63,360
the dike footprint
Stone Work
Slope Armor Dike Section 72,996 Slope armor runs along slope - TON $ 53.00 |Due to Shallow Water, 3,868,788
slope length of upland dike is double handling required -
47.5" and 31.6' for wetland dike - Shoreline Protection Project
assume 2 ft. thickness and unit - Dorchester County, MD -
weight of 140 pcf 2004 WESTON
Underlayer Armor Dike Section 46,761 Same dimensions as slope TON $ 52.00 |Due to Shallow Water, 2,431,572
armor with added 15 ft. toe double handling required -
extension - 1 ft. thickness and Shoreline Protection Project
unit weight of 130 pcf. - Dorchester County, MD -
2004 WESTON
Toe Armor Dike Section 18,563 Toe armor extends 15 ft. on TON $ 88.00 |Due to Shallow Water, 1,633,500
three sides. Thickness is 2.5 ft. double handling required -
and unit weight of 150 pcf Shoreline Protection Project
- Dorchester County, MD -
2004 WESTON
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COMPONENT/ITEM METHOD/EQUIP USED [ QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Spillways 3 Table E-1 (GBA, 2003) EA $ 250,000.00 [Table E-1 (GBA, 2003) $ 750,000
Erosion Control - Nursery Planting 1 Table E-1 (GBA, 2003) LS $ 200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from  [Hydraulic dredging of 448,000 |See assumptions above for CYy $ 2.50 [USACE Spreadsheet - $ 1,120,000
Site Area sandy material with cutter interior and exterior dikes Cutter Head - Higher unit
head, pumped to stockpile cost due to predominant
area sandy characteristics
Placement of Dike Material Spread out sandy 448,000 |See assumptions above for CYy $ 4.00 |M.S. Means 2004 $ 1,792,000
stockpiled soils with Dozer| interior and exterior dikes
and Compact
Mobilization/Demobilization 5 Mob & Demob for operating life YR $ 1,500,000.00 [Costs for Dredging provided| $ 7,500,000
of site by CENAP
Dredging of Mat'l from Channel Hopper Dredge 4,571,429 |Site Capacity (cut volume) equal CcY $ 2.00 [Costs for Dredging provided| $ 9,142,857
to in-place volume of site divided| by CENAO
by a factor of 0.70
Transportation of Dredged Mat'l to Site 4,571,429 |Transportation volume equal to CYy $ 1.00 |$0.10/nmile/cy $ 4,571,429
cut volume
Placement of Mat'l at Site Hydraulic pumping to 4,571,429 |Transfer volume equal to cut CYy $ 2.00 (USACE Dredging $ 9,142,857
diked area volume Spreadsheets and Recent
pricing for “Liberty" type
hopper with offloading
capabilities
Planning and Design 1 LS 126,720.00 (4% of Wetland Construction| $ 126,720
Costs
Grading/Channels/Hydraulic Controls 120 Wetland Surface Area ACRE $ 6,000.00 [$8/cy x 3cy/LF x 250 $ 720,000
LF/acre (GBA, 2003)
\Wetands Planting and Seeding 120 Wetland Surface Area ACRE $  20,400.00 $ 2,448,000
Planting and Seeding-Uplands 120 ACRE $ 4,400.00 $ 528,000
(O&M of Facility - Expansion 7 Site Operating Life plus 2 years YR $ 684,000.00 [$90,000 + $45/LF Perimeten $ 4,788,000
after placement (GBA, 2003)
(O&M of Created Habitat 5 Site Operating Life YR $ 100,000.00 [20% of James Island - 500 | $ 500,000
acres of wetland (GBA,
2003)
Monitoring & Reporting of Facility 8 Site Operating Life plus 3 years YR $ 168,750.00 (25% of James Island - 500 | $ 1,350,000
after placement acres of wetland (GBA,
2003)
Monitoring and Reporting of Created Habitat 5 Site Operating Life YR $ 300,000.00 [Monitoring Cost - MPA $ 1,500,000
Other: Dredged Material Management 5 Site Operating Life YR $ 150,000.00 [Placement, dewatering, and| $ 750,000
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) $ 59,569,983
ICONTINGENCY (25%) $ 14,892,496
ITOTAL COST $ 74,462,478
[TOTAL UNIT COST PER CUBIC YARD (SITE VOLUME/CUT VOLUME) $ 16
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Harbor Channels |
ALTERNATIVE - EXISTING SITES

[Large Island Restoration - Mid Bay |
ASSUMPTIONS/BASIS FOR ESTIMATE:

Representative area is Dorchester County. Water depth at representative site is approx. -6 MLLW. For initial cost estimation purposes, large island restoration is similiar to James Island
proposal. Therefore, the design presented here is similar to James Island Habitat Development, Alignment 1 parameters (20ft dike hieght from water line, 979 acres, 20.4 year design life).
Information on layout obtained from "James Island Beneficial Use of Dredged Material" by Maryland Environmental Service, 2002. Water depth at James Island is -6 MLLW, therefore dike
dimensions and capacity are similiar.

James Island (GBA) estimate used 32,100 LF and an in-place volume of 3 mcy. The shape of James is more like a dog-leg. 32,100 LF is used for this estimate to account for an irregular,
shape to accommodate available material, currents, channel locations, habitat creation, ect. Assume that sandy soils for dike construction are available in the representative area.

To assure efficient dewatering for habitat creation and management, assume 6 interior cells. Interior dikes for the wetland portion are +2 ft MLLW in height (crest width 10 ft and slope of
2:1). Estimated wetland dike length is 8000 LF. For the upland portion, the interior dikes are +14 ft MLLW in height (last lift overtops dike) with a crest width of 15 ft. and 2.5:1 slope.
Estimated length is also 8000 LF. The dike separating the two areas will have the same dimensions as the exterior dike (height +20 MLLW, crest width of 20 ft. and 3:1 slope) and an
estimate length of 5500 LF. The estimated interior dike volume is 0.88 mcy.

The estimated capacity for this alternative is based on a site with 50% wetlands (filled to depth of water ~ +2 ft MLLW.) and 50% upland (filled to dike height of ~ +20 ft MLLW.). The in-
place volume of the site is 24.2 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes existing material inside the
footprint of the facility. The site capacity (cut volume) is equal to the in-place volume divided by a factor of 0.7.

1. In-place site volume (MCY) 24.2 5. Site Surface Area (ACRE) 1,000

2. Site Operating Life (YRS) 12 6. Upland Surface Area (ACRE) 500

3. Site Capacity (cut volume) (MCY)* 34.6 7. Exterior Dike Perimeter (FT) 32,100

4. Average One-Way Hauling Distance (NMILES) 60 8. Interior Dike Perimeter (FT) 21,500

* Conversion Factor of 0.7 Used - Site Capacity Divided by 0.7 for Cut Volume

COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 3,250,000
Study and Design 1 Quantities based on James LS $ 3,000,000.00 [Conceptual, pre-feasibility | $ 3,000,000
Island design, as determined in and feasibility costs. Cost
"James Island Habitat estimation based on James
Restoration Project: Final Island design, as calculated
Dredging and Site Engineering in "James Island Habitat
Recon Study," Gahagan & Restoration Project: Final
Bryant, 2003 (GBA, 2003) Dredging and Site
Engineering Recon Study,"
Gahagan & Bryant, 2003
(GBA, 2003)

Permitting 1 LS $ 250,000.00 [Permits will be required for | $ 250,000

dredge placement.

B. Site Development Costs $ 68,295,000
Mob/Demob & Bonds 1 LS $ 4,800,000.00 [Table E-1 (GBA, 2003) $ 4,800,000
Road Stone 50,000 Table D-1 (GBA, 2003) - for SY $ 12.00 |Table E-1 (GBA, 2003) $ 600,000

32,100 LF of perm. Dikes - 15 ft.
wide (~52,000 SY)
Geotextile 582,000 Table D-1 (GBA, 2003) - for SY $ 4.00 [Table E-1 (GBA, 2003) $ 2,328,000
32,100 LF of perm. Dikes; slope
length 82 ft.
Personnel Pier 1 Table E-1 (GBA, 2003) LS $ 250,000.00 [Table E-1 (GBA, 2003) $ 250,000
Unsuitable Foundation Excavation 1,118,000 |Table D-1 (GBA, 2003) CY $ 12.00 [Table E-1 (GBA, 2003) $ 13,416,000
Stone Work
Slope Armor Dike Section 217,000 Table D-1 (GBA, 2003) TON $ 42.00 |Table E-1 (GBA, 2003) $ 9,114,000
Underlayer Armor Dike Section 99,000 Table D-1 (GBA, 2003) TON $ 41.00 |Table E-1 (GBA, 2003) $ 4,059,000
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stockpiled soils with Dozer!
and Compact

interior and exterior dikes

COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Toe Armor Dike Section 96,000 Table D-1 (GBA, 2003) TON $ 53.00 [Table E-1 (GBA, 2003) $ 5,088,000
Quarry Run Dike Section 43,000 Table D-1 (GBA, 2003) TON $ 40.00 [Table E-1 (GBA, 2003) $ 1,720,000
Spillways 6 Table E-1 (GBA, 2003) EA $  250,000.00 [Table E-1 (GBA, 2003) $ 1,500,000
Erosion Control - Nursery Planting 1 Table E-1 (GBA, 2003) LS $ 200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from  [Hydraulic dredging of 3,880,000 |See assumptions above for CcYy $ 2.50 |USACE Spreadsheet - $ 9,700,000
Site Area sandy material with cutter interior and exterior dikes Cutter Head - Higher unit
head, pumped to stockpile cost due to predominant
area sandy characteristics
Placement of Dike Material Spread out sandy 3,880,000 |See assumptions above for CcYy $ 4.00 |M.S. Means $ 15,520,000

Mobilization/Demobilization 12 Mob & Demob for operating life YR $ 1,500,000.00 [Costs for Dredging provided| $ 18,000,000

of site by CENAP
Dredging of Mat'l from Channel Clamshell Dredging 34,571,429 |Site Capacity (cut volume) equal CY $ 3.00 [USACE Dredging $ 103,714,286
to in-place volume of site divided Spreadsheet
by a factor of 0.70
Transportation of Dredged Mat'l to Site 34,571,429 |Transportation volume equal to CcYy $ 6.00 |$0.10/nmile/cy $ 207,428,571
cut volume
Placement of Mat'l at Site Hydraulic pumping to 34,571,429 |Transfer volume equal to cut cYy $ 2.00 |USACE Dredging $ 69,142,857
diked area volume Spreadsheets and Recent
pricing for "Liberty" type
hopper with offloading
capabilities
Planning and Design 3 (GBA, 2003) YR $ 1,000,000.00 [(GBA,2003) $ 3,000,000
Grading/Channels/Hydraulic Controls 500 Wetland Surface Area ACRE $ 6,000.00 |$8/cy x 3cy/LF x 250 $ 3,000,000
LF/acre (GBA, 2003)
Planting and Seeding - Uplands 500 Upland Surface Area ACRE $ 4,400.00 [(GBA, 2003) $ 2,200,000
Wetlands Establishment - Plantings 500 Wetland Surface Area ACRE $ 20,400.00 |Vendor Quote, Public $ 10,200,000
Landing Project, MD,
WESTON, 2004)
O&M of Facility - Expansion 14 Site Operating Life plus 2 years YR $ 1,534,500.00 [$90,000 + $45/LF Perimeter| $ 21,483,000
after placement (GBA, 2003)
O&M of Created Habitat 12 Site Operating Life YR $ 150,000.00 [(GBA, 2003) $ 1,800,000
Monitoring & Reporting of Facility 15 Site Operating Life plus 3 years YR $ 675,000.00 [(GBA, 2003) $ 10,125,000
after placement
Monitoring and Reporting of Created Habitat 12 Site Operating Life YR $ 500,000.00 [(GBA, 2003) $ 6,000,000
Other: Dredged Material Management 12 Site Operating Life YR $ 1,125,000.00 [Placement, dewatering, and| $ 13,500,000
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) $ 541,138,714
ICONTINGENCY (25%) $ 135,284,679
TOTAL COST $ 676,423,393
TOTAL UNIT COST PER CUBIC YARD (SITE VOLUME/CUT VOLUME) $ 20
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[c&Db Approach Channels |
ALTERNATIVE - EXISTING SITES

[Large Island Restoration - Mid Bay |
ASSUMPTIONS/BASIS FOR ESTIMATE:

Representative area is Dorchester County. Water depth at representative site is approx. -6 MLLW. For initial cost estimation purposes, large island restoration is similiar to James Island
proposal. Therefore, the design presented here is similar to James Island Habitat Development, Alignment 1 parameters (20ft dike hieght from water line, 979 acres, 20.4 year design life).
Information on layout obtained from "James Island Beneficial Use of Dredged Material" by Maryland Environmental Service, 2002. Water depth at James Island is -6 MLLW, therefore dike
dimensions and capacity are similiar.

James Island (GBA) estimate used 32,100 LF and an in-place volume of 3 mcy. The shape of James is more like a dog-leg. 32,100 LF is used for this estimate to account for an irregular,
shape to accommodate available material, currents, channel locations, habitat creation, ect. Assume that sandy soils for dike construction are available in the representative area.

To assure efficient dewatering for habitat creation and management, assume 6 interior cells. Interior dikes for the wetland portion are +2 ft MLLW in height (crest width 10 ft and slope of
2:1). Estimated wetland dike length is 8000 LF. For the upland portion, the interior dikes are +14 ft MLLW in height (last lift overtops dike) with a crest width of 15 ft. and 2.5:1 slope.
Estimated length is also 8000 LF. The dike separating the two areas will have the same dimensions as the exterior dike (height +20 MLLW, crest width of 20 ft. and 3:1 slope) and an
estimate length of 5500 LF. The estimated interior dike volume is 0.88 mcy.

The estimated capacity for this alternative is based on a site with 50% wetlands (filled to depth of water ~ +2 ft MLLW.) and 50% upland (filled to dike height of ~ +20 ft MLLW.). The in-
place volume of the site is 24.2 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes existing material inside the
footprint of the facility. The site capacity (cut volume) is equal to the in-place volume divided by a factor of 0.7.

1. In-place site volume (MCY) 24.2 5. Site Surface Area (ACRE) 1,000

2. Site Operating Life (YRS) 12 6. Upland Surface Area (ACRE) 500

3. Site Capacity (cut volume) (MCY)* 34.6 7. Exterior Dike Perimeter (FT) 32,100

4. Average One-Way Hauling Distance (NMILES) 60 8. Interior Dike Perimeter (FT) 21,500

*Site capacity divided by 0.7 to obtain cut volume

COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 3,250,000
Study and Design 1 Quantities based on James LS $ 3,000,000.00 [Conceptual, pre-feasibility | $ 3,000,000
Island design, as determined in and feasibility costs. Cost
"James Island Habitat estimation based on James
Restoration Project: Final Island design, as calculated
Dredging and Site Engineering in "James Island Habitat
Recon Study," Gahagan & Restoration Project: Final
Bryant, 2003 (GBA, 2003) Dredging and Site
Engineering Recon Study,"
Gahagan & Bryant, 2003
(GBA, 2003)

Permitting 1 LS $ 250,000.00 [Permits will be required for | $ 250,000

dredge placement.

B. Site Development Costs $ 68,295,000
Mob/Demob & Bonds 1 LS $ 4,800,000.00 [Table E-1 (GBA, 2003) $ 4,800,000
Road Stone 50,000 Table D-1 (GBA, 2003) - for SY $ 12.00 |Table E-1 (GBA, 2003) $ 600,000

32,100 LF of perm. Dikes - 15 ft.
wide (~52,000 SY)
Geotextile 582,000 Table D-1 (GBA, 2003) - for SY $ 4.00 [Table E-1 (GBA, 2003) $ 2,328,000
32,100 LF of perm. Dikes; slope
length 82 ft.
Personnel Pier 1 Table E-1 (GBA, 2003) LS $ 250,000.00 [Table E-1 (GBA, 2003) $ 250,000
Unsuitable Foundation Excavation 1,118,000 |Table D-1 (GBA, 2003) CY $ 12.00 [Table E-1 (GBA, 2003) $ 13,416,000
Stone Work
Slope Armor Dike Section 217,000 Table D-1 (GBA, 2003) TON $ 42.00 |Table E-1 (GBA, 2003) $ 9,114,000
Underlayer Armor Dike Section 99,000 Table D-1 (GBA, 2003) TON $ 41.00 [Table E-1 (GBA, 2003) $ 4,059,000
Toe Armor Dike Section 96,000 Table D-1 (GBA, 2003) TON $ 53.00 [Table E-1 (GBA, 2003) $ 5,088,000
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stockpiled soils with Dozer!
and Compact

interior and exterior dikes

COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Quarry Run Dike Section 43,000 Table D-1 (GBA, 2003) TON $ 40.00 [Table E-1 (GBA, 2003) $ 1,720,000
Spillways 6 Table E-1 (GBA, 2003) EA $  250,000.00 [Table E-1 (GBA, 2003) $ 1,500,000
Erosion Control - Nursery Planting 1 Table E-1 (GBA, 2003) LS $ 200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from  [Hydraulic dredging of 3,880,000 |See assumptions above for CcYy $ 2.50 |USACE Spreadsheet - $ 9,700,000
Site Area sandy material with cutter interior and exterior dikes Cutter Head - Higher unit
head, pumped to stockpile cost due to predominant
area sandy characteristics
Placement of Dike Material Spread out sandy 3,880,000 |See assumptions above for CcYy $ 4.00 |M.S. Means $ 15,520,000

Mobilization/Demobilization 12 Mob & Demob for operating life YR $ 1,500,000.00 [Costs for Dredging provided| $ 18,000,000

of site by CENAP
Dredging of Mat'l from Channel Clamshell Dredging 34,571,429 |Site Capacity (cut volume) equal CY $ 3.00 [USACE Dredging $ 103,714,286
to in-place volume of site divided Spreadsheet
by a factor of 0.70
Transportation of Dredged Mat'l to Site 34,571,429 |Transportation volume equal to CcYy $ 6.00 |$0.10/nmile/cy $ 207,428,571
cut volume
Placement of Mat'l at Site Hydraulic pumping to 34,571,429 |Transfer volume equal to cut CcYy $ 2.00 |USACE Dredging $ 69,142,857
diked area volume Spreadsheets and Recent
pricing for "Liberty" type
hopper with offloading
capabilities
Planning and Design 3 (GBA, 2003) YR $ 1,000,000.00 [(GBA,2003) $ 3,000,000
Grading/Channels/Hydraulic Controls 500 Wetland Surface Area ACRE $ 6,000.00 |$8/cy x 3cy/LF x 250 $ 3,000,000
LF/acre (GBA, 2003)
Planting and Seeding - Uplands 500 Site Surface Area ACRE $ 4,400.00 [(GBA, 2003) $ 2,200,000
Wetlands Establishment - Plantings 500 Wetland Surface Area ACRE $ 20,400.00 |Vendor Quote, Public $ 10,200,000
Landing Project, MD,
WESTON, 2004)
O&M of Facility - Expansion 14 Site Operating Life plus 2 years YR $ 1,534,500.00 [$90,000 + $45/LF Perimeter| $ 21,483,000
after placement (GBA, 2003)
O&M of Created Habitat 12 Site Operating Life YR $ 150,000.00 [(GBA, 2003) $ 1,800,000
Monitoring & Reporting of Facility 15 Site Operating Life plus 3 years YR $ 675,000.00 [(GBA, 2003) $ 10,125,000
after placement
Monitoring and Reporting of Created Habitat 12 Site Operating Life YR $ 500,000.00 [(GBA, 2003) $ 6,000,000
Other: Dredged Material Management 12 Site Operating Life YR $ 1,125,000.00 [Placement, dewatering, and| $ 13,500,000
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) $ 541,138,714
ICONTINGENCY (25%) $ 135,284,679
TOTAL COST $ 676,423,393
TOTAL UNIT COST PER CUBIC YARD (SITE VOLUME/CUT VOLUME) $ 20
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LARGE ISLAND RESTORATION—MID BAY
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (MD) |
ALTERNATIVE - EXISTING SITES

[Large Island Restoration - Mid Bay |
ASSUMPTIONS/BASIS FOR ESTIMATE:

Representative area is Dorchester County. Water depth at representative site is approx. -6 MLLW. For initial cost estimation purposes, large island restoration is similiar to James Island
proposal. Therefore, the design presented here is similar to James Island Habitat Development, Alignment 1 parameters (20ft dike hieght from water line, 979 acres, 20.4 year design life).
Information on layout obtained from "James Island Beneficial Use of Dredged Material" by Maryland Environmental Service, 2002. Water depth at James Island is -6 MLLW, therefore dike
dimensions and capacity are similiar.

The exterior dike has a crest width of 20 ft and is set at an elevation of +20' MLLW. Side slopes are 3H:1V. The in-place volume of the exterior dike is 3.0 mcy. 32,100 LF is used for this
estimate to account for an irregular shape to accommodate available material, currents, channel locations, habitat creation, ect. Assume that sandy soils for dike construction are available
in the representative area.

To assure efficient dewatering for habitat creation and management, assume 6 interior cells. Interior dikes for the wetland portion are +2 ft MLLW in height (crest width 10 ft and slope of
2:1). Estimated wetland dike length is 8000 LF. For the upland portion, the interior dikes are +14 ft MLLW in height (last lift overtops dike) with a crest width of 15 ft. and 2.5:1 slope.
Estimated length is also 8000 LF. The dike separating the two areas will have the same dimensions as the exterior dike (height +20 MLLW, crest width of 20 ft. and 3:1 slope) and an
estimate length of 5500 LF. The estimated interior dike volume is 0.88 mcy.

The estimated capacity for this alternative is based on a site with 50% wetlands (filled to depth of water ~ +2 ft MLLW.) and 50% upland (filled to dike height of ~ +20 ft MLLW.). The in-
place volume of the site is 24.2 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes existing material inside the
footprint of the facility. The site capacity (cut volume) is equal to the in-place volume divided by a factor of 0.7.

1. In-place site volume (MCY) 24.2 5. Site Surface Area (ACRE) 1,000

2. Site Operating Life (YRS) 12 6. Upland Surface Area (ACRE) 500

3. Site Capacity (cut volume) (MCY)* 34.6 7. Exterior Dike Perimeter (FT) 32,100

4. Average One-Way Hauling Distance (NMILES) 50 8. Interior Dike Perimeter (FT) 21,500

*Site capacity divided by 0.7 to obtain cut volume

COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 3,250,000
Study and Design 1 Quantities based on James LS $ 3,000,000.00 [Conceptual, pre-feasibility | $ 3,000,000
Island design, as determined in and feasibility costs. Cost
"James Island Habitat estimation based on James
Restoration Project: Final Island design, as calculated
Dredging and Site Engineering in "James Island Habitat
Recon Study," Gahagan & Restoration Project: Final
Bryant, 2003 (GBA, 2003) Dredging and Site
Engineering Recon Study,"
Gahagan & Bryant, 2003
(GBA, 2003)

Permitting 1 LS $ 250,000.00 |Permits will be required for | $ 250,000

dredge placement.

B. Site Development Costs $ 68,295,000
Mob/Demob & Bonds 1 LS $ 4,800,000.00 [Table E-1 (GBA, 2003) $ 4,800,000
Road Stone 50,000 Table D-1 (GBA, 2003) - for SY $ 12.00 (Table E-1 (GBA, 2003) $ 600,000

32,100 LF of perm. Dikes - 15 ft.
wide (~52,000 SY)
Geotextile 582,000 ([Table D-1 (GBA, 2003) - for SY $ 4.00 |Table E-1 (GBA, 2003) $ 2,328,000
32,100 LF of perm. Dikes; slope
length 82 ft.
Personnel Pier 1 Table E-1 (GBA, 2003) LS $ 250,000.00 [Table E-1 (GBA, 2003) $ 250,000
Unsuitable Foundation Excavation 1,118,000 [Table D-1 (GBA, 2003) CY $ 12.00 [Table E-1 (GBA, 2003) $ 13,416,000
Stone Work
Slope Armor Dike Section 217,000 [Table D-1 (GBA, 2003) TON $ 42.00 [Table E-1 (GBA, 2003) $ 9,114,000
Underlayer Armor Dike Section 99,000 Table D-1 (GBA, 2003) TON $ 41.00 |Table E-1 (GBA, 2003) $ 4,059,000
Toe Armor Dike Section 96,000 Table D-1 (GBA, 2003) TON $ 53.00 |Table E-1 (GBA, 2003) $ 5,088,000
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stockpiled soils with Dozer
and Compact

interior and exterior dikes

COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Quarry Run Dike Section 43,000 Table D-1 (GBA, 2003) TON $ 40.00 |Table E-1 (GBA, 2003) $ 1,720,000
Spillways 6 Table E-1 (GBA, 2003) EA $ 250,000.00 [Table E-1 (GBA, 2003) $ 1,500,000
Erosion Control - Nursery Planting 1 Table E-1 (GBA, 2003) LS $ 200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from |Hydraulic dredging of 3,880,000 |[See assumptions above for CY $ 2.50 [USACE Spreadsheet - $ 9,700,000
Site Area sandy material with cutter interior and exterior dikes Cutter Head - Higher unit
head, pumped to stockpile cost due to predominant
area sandy characteristics
Placement of Dike Material Spread out sandy 3,880,000 |[See assumptions above for CY $ 4.00 |M.S. Means $ 15,520,000

Mobilization/Demobilization 12 Mob & Demob for operating life YR $ 1,500,000.00 [Costs for Dredging provided| $ 18,000,000

of site by CENAP
Dredging of Mat'l from Channel Clamshell Dredging 34,571,429 |Site Capacity (cut volume) equal CcYy $ 3.00 |USACE Dredging $ 103,714,286
to in-place volume of site divided Spreadsheet
by a factor of 0.70
Transportation of Dredged Mat'l to Site 34,571,429 (Transportation volume equal to CY $ 5.00 |$0.10/nmile/cy $ 172,857,143
cut volume
Placement of Mat'l at Site Hydraulic pumping to 34,571,429 (Transfer volume equal to cut CY $ 2.00 [USACE Dredging $ 69,142,857
diked area volume Spreadsheets and Recent
pricing for "Liberty" type
hopper with offloading
capabilities
Planning and Design 3 (GBA, 2003) YR $ 1,000,000.00 [(GBA,2003) $ 3,000,000
Grading/Channels/Hydraulic Controls 500 Wetland Surface Area ACRE $ 6,000.00 |$8/cy x 3cy/LF x 250 $ 3,000,000
LF/acre (GBA, 2003)
Planting and Seeding - Uplands 500 Upland Surface Area ACRE $ 4,400.00 [(GBA, 2003) $ 2,200,000
\Wetlands Habitat Development - Plantings 500 Wetland Surface Area ACRE $ 20,400.00 [Vendor Quote (WESTON, | $ 10,200,000
2004)
O&M of Facility - Expansion 14 Site Operating Life plus 2 years YR $ 1,534,500.00 [$90,000 + $45/LF Perimeter| $ 21,483,000
after placement (GBA, 2003)
O&M of Created Habitat 12 Site Operating Life YR $ 150,000.00 [(GBA, 2003) $ 1,800,000
Monitoring & Reporting of Facility 15 Site Operating Life plus 3 years YR $ 675,000.00 [(GBA, 2003) $ 10,125,000
after placement
Monitoring and Reporting of Created Habitat 12 Site Operating Life YR $ 500,000.00 [(GBA, 2003) $ 6,000,000
Other: Dredged Material Management 12 Site Operating Life YR $ 1,125,000.00 [Placement, dewatering, and| $ 13,500,000
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) $ 506,567,286
ICONTINGENCY (25%) $ 126,641,821
TOTAL COST $ 633,209,107
TOTAL UNIT COST PER CUBIC YARD (SITE VOLUME/CUT VOLUME) $ 18
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MINE (QUARRY) PLACEMENT—CECIL COUNTY, MD
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SCREENING LEVEL COST ESTIMATE

CHANNEL APPROACH

[Harbor Approach Channels |

ALTERNATIVE - INNOVATIVE USES

[Quarry Placement - Cecil County Maryland |

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The dredged material removed from the CDF will then
provide additional capacity for projected maintenance dredging. The beneficial use of the dewatered material for this alternative is its use to reclaim a sand quarry. The representative site is
located in Cecil County Maryland and is approximately 130 acres. This site has an estimated in-place volume between 6-9 mcy. For this alternative it is assumed that the dewatered dredged
material will be transported to the sand quarry by truck. At the quarry, the dredged material will be unloaded, stockiled, and then placed and compacted. It is assumed that the quarry is below
grade around all sides and therefore no containment berms are needed. It is assumed no amendments will needed until the last 5-10 feet of fill material in order to provide a bridge for the

underlying dewatered materials. For the last 5 ft. of material, it assumed that the dredged material will be blended with 50% granular material to establish this "bridge layer" to reduce long terr
i ite re-11se

Capacity Calculations:

Factor for Percentage of [ Percentage of
Final Product/Beneficial Use Dredged Volume (CY) Dewatered | Final Dewatered Volume CY Dredged Sand Mat'l for last]
Mat'l Material Used 5" Fill
Quarry Reclamation - General Fill 1 0.7 0.7 100 0
Quarry Reclamation - Bridge Layer - Top 5 ft. 1 0.7 0.7 50 50

Evaluation of Available Capacity:

The reported available in-place volume for the representative site in Cecil County is between 6-9 mcy. The actual in-place volume will depend on the final
grading requirements. In order to evaluate the transportation needs for these projected quantities, the following table of required number of trucks and
frequency is presented using the assumption that the material will be transported overland by truck to the quarry.

Number of Trucks per .
Total Amount of Material to be Hauled cubic yards| NUTIEED 61 UG 5 £l Trucks per N5 Gif 5.5 D37 (D7 = Hours fof') 10 Minutes Between
12cy/truck 250 days/yr Trucks
Year - 20 yrs hr/days
4,000,000 333,333 16,667 67 7 9
5,000,000 416,667 20,833 83 8 7
6,000,000 500,000 25,000 100 10 6
7,000,000 583,333 29,167 117 12 5
8,000,000 666,667 33,333 133 13 5
9,000,000 750,000 37,500 150 15 4

As indicated on the above table, the number of trucks required per day would be greater than 100 at a frequency of approximately every 5 minutes to
transport the projected capacity. Due to issues increased truck traffic in the communities near the existing CDFs, it may be more feasible from a community
acceptance prospective to transport the material by rail or barge. A rail system is not available at all the existing CDFs to the representative site. This
infrastructure would therefore need to be constructed and added to the cost of this alternative. For the purpose of this cost estimate, truck transport will be

assumed for an average capacity of 7.5 mcy. Below is a table of the amount of dewatered material required for the general fill and the bridge layer that
I . Percentage Volume of Sand
Final Product/Beneficial Use S0 FII:ILé(SaApSZI;y)Si\t/glume ] that is Dvrzlc;m;fj i;lal\)t::ligtzrse(;jd Amendment

Dredged Mat'l 9 Needed
Quarry Reclamation - Fill 6,451,694 100 6,451,694 0
Quarry Reclamation - Bridge Layer - Top 5 ft. 1,048,306 50 524,153 524,153
Total 7,500,000 6,975,847 524,153
Discussion of Available Capacity:
1. In-place Site Volume (MCY) 7.5
2. Site Operating Life (YRS) 20
3. Site Capacity (cut volume) (MCY) 10.7
4. Average One-Way Hauling Distance (MILES) 40 (Truck)
5. Average One-Way Hauling Distance (NMILES) 1 (Barge) Existing CDF for Harbor Channels is Cox Creek Facility
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 13,034,257
Study and Design 1 LS 12,784,256.96 |Engineering feasibility study,| $ 12,784,257
evaluation of best transport
method, final grading
design, geotechnical
evaluation of long-term
consolidation and structural
requirements of fill and E&S
controls and stockpile
management during
implementation. Design
costs are approx. 6% of
implementation costs.
Permitting 1 LS 250000 $ 250,000
[lB. Excavation, Transport & Processing Costs $ 213,070,949
Excavation of Dewatered Material Excavator 6,975,847 |See Table above for Volume CcYy $2.25 M.S. Means 2004 $ 15,695,656
of Dewatered Mat'l Used
Based on Average Capacity of
Representative Site
Transportation to Quarry for Stockpiling Truck 6,975,847 |See Above CY $8.00 $0.20 per cy/mile $ 55,806,778
Assume Fly Ash (Non
Pozzolanic) transported to
Assume 15% Fly-Ash site from facility approx. 30
Additional Material Cost to Produce Product/Use Delivered to site 1,046,377 |Amendment CcY $10.00 miles from mine $ 10,463,771
Based on Prices from MW
Based on Dewatered Material Project - Soil Amendment -
Mechanically Mix Amendment into Dewatered Pug Mill Operation - Load, Delivered to the site plus the Mobile Pug Mill Operation
Material Mix and Stockpile 8,022,224 |15% Fly Mixture CY $12.00 (WESTON, 2004) $ 96,266,692
Additional Material Cost to Produce Product/Use |Delivered to site 524,153 See Table Above - 50% CcYy $8.00 Based on Shoreline $ 4,193,222
Granular Material for "Bridge Restoration Project
Layer" Top 10 ft. - Off-site (WESTON, 2004) Reduced
Source by $4/cy since site was
former sand quarry
Mix Sand into Dewatered Material Front End Loader w/ Ripper 524,153 See Above CY $4.20 Cost for an Operator, $ 2,201,442
Attachment Laborer, and Loader w/
attachment is $5630/acre.
Assume 3 lifts of 1.5-2 ft.
over 130 acres.
E&S Controls/Stormwater Management Silt Fencing 10000 E&S controls around stockpile LF $2.00 M.S. Means 2004 $ 20,000
area of approximately 10
acres
Placement of Mat'l and Compaction at Site Dozer, Grader and 6,975,847 |See Table above for Volume CcY $4.00 M.S. Means 2004 $ 27,903,389
Vibratory Roller of Dewatered Mat'l Used
Based on Average Capacity of
Representative Site
Establish Vegetative Cover 130 Representative Site Area Acres $ 4,000.00 |Seeding, Fertilizer and $ 520,000
Mulch M.S. Means 2004
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TOTAL COST

COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST
C. Dredging, Transport and Placement Costs $ 83,928,571
Mobilization/Demobilization 20 Mob & Demob for operating YR $ 2,000,000.00 |Costs for Dredging provided | $ 40,000,000
life of site by CENAP
Dredging of Mat'l from Channel Clamshell Dredging 10,714,286 (Site capacity (cut volume) CYy $ 2.00 |Based on USACE Dredging | $ 21,428,571
equal to in-place volume of Spreadsheet
site divided by a factor of 0.7
Transportation of Dredged Mat'l to Site 10,714,286 (Transportation volume equal CY $ 0.10 |$0.10/nmile/cy $ 1,071,429
to cut volume
Placement of Mat'l at Site Hydraulic pumping to diked | 10,714,286 |Transfer volume equal to cut CcY $ 2.00 |Estimate obtained for $ 21,428,571
area volume "Liberty" Type barge with off
loading capabilities
D. Habitat Development Costs No Costs No Habitat $ -
Development
E. Operating & Maintenance Costs $ 50,000,000
O&M of Dewatering Facility 20 YR $2,000,000.00|Cost provided from MPA on | $ 40,000,000
existing CDF sites
Monitoring & Reporting of Facility 20 YR $500,000.00(Cost provided from MPA on | $ 10,000,000

existing CDF sites

SUBTOTAL COST (A+B+C+D+E) $ 360,033,778
CONTINGENCY (50%) $ 180,016,889
TOTAL $ 540,050,667
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 50
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SCREENING LEVEL COST ESTIMATE

CHANNEL APPROACH

[c&D Approach Channels |

ALTERNATIVE - INNOVATIVE USES

[Quarry Placement - Cecil County Maryland |

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The dredged material removed from the CDF will then
provide additional capacity for projected maintenance dredging. The beneficial use of the dewatered material for this alternative is its use to reclaim a sand quarry. The representative site is
located in Cecil County Maryland and is approximately 130 acres. This site has an estimated in-place volume between 6-9 mcy. For this alternative it is assumed that the dewatered dredged
material will be transported to the sand quarry by truck. At the quarry, the dredged material will be unloaded, stockiled, and then placed and compacted. It is assumed that the quarry is below
grade around all sides and therefore no containment berms are needed. It is assumed no amendments will needed until the last 5-10 feet of fill material in order to provide a bridge for the

underlying dewatered materials. For the last 5 ft. of material, it assumed that the dredged material will be blended with 50% granular material to establish this "bridge layer" to reduce long terr
i ite re-11se

Capacity Calculations:

Factor for Percentage of [ Percentage of
Final Product/Beneficial Use Dredged Volume (CY) Dewatered | Final Dewatered Volume CY Dredged Sand Mat'l for last]
Mat'l Material Used 5" Fill
Quarry Reclamation - General Fill 1 0.7 0.7 100 0
Quarry Reclamation - Bridge Layer - Top 5 ft. 1 0.7 0.7 50 50

Evaluation of Available Capacity:

The reported available in-place volume for the representative site in Cecil County is between 6-9 mcy. The actual in-place volume will depend on the final
grading requirements. In order to evaluate the transportation needs for these projected quantities, the following table of required number of trucks and
frequency is presented using the assumption that the material will be transported overland by truck to the quarry.

Number of Trucks per .
Total Amount of Material to be Hauled cubic yards| NUTIEED 61 UG 5 £l Trucks per N5 Gif 5.5 D37 (D7 = Hours fof') 10 Minutes Between
12cy/truck 250 days/yr Trucks
Year - 20 yrs hr/days
4,000,000 333,333 16,667 67 7 9
5,000,000 416,667 20,833 83 8 7
6,000,000 500,000 25,000 100 10 6
7,000,000 583,333 29,167 117 12 5
8,000,000 666,667 33,333 133 13 5
9,000,000 750,000 37,500 150 15 4

As indicated on the above table, the number of trucks required per day would be greater than 100 at a frequency of approximately every 5 minutes to
transport the projected capacity. Due to issues increased truck traffic in the communities near the existing CDFs, it may be more feasible from a community
acceptance prospective to transport the material by rail or barge. A rail system is not available at all the existing CDFs to the representative site. This
infrastructure would therefore need to be constructed and added to the cost of this alternative. For the purpose of this cost estimate, truck transport will be

assumed for an average capacity of 7.5 mcy. Below is a table of the amount of dewatered material required for the general fill and the bridge layer that
I . Percentage Volume of Sand
Final Product/Beneficial Use S0 FII:ILé(SaApSZI;y)Si\t/glume ] that is Dvrzlc;m;fj i;lal\)t::ligtzrse(;jd Amendment

Dredged Mat'l 9 Needed
Quarry Reclamation - Fill 6,451,694 100 6,451,694 0
Quarry Reclamation - Bridge Layer - Top 5 ft. 1,048,306 50 524,153 524,153
Total 7,500,000 6,975,847 524,153
Discussion of Available Capacity:
1. In-place Site Volume (MCY) 7.5
2. Site Operating Life (YRS) 20
3. Site Capacity (cut volume) (MCY) 10.7
4. Average One-Way Hauling Distance (MILES) 23 (Truck)
5. Average One-Way Hauling Distance (NMILES) 14 (Barge) Existing CDF for C&D Approach Channels is Pearce Creek Facility
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 11,611,184
Study and Design 1 LS 11,361,184.13 |Engineering feasibility study,| $ 11,361,184
evaluation of best transport
method, final grading
design, geotechnical
evaluation of long-term
consolidation and structural
requirements of fill and E&S
controls and stockpile
management during
implementation. Design
costs are approx. 6% of
implementation costs.
Permitting 1 LS 250000 $ 250,000
[lB. Excavation, Transport & Processing Costs $ 189,353,069
Excavation of Dewatered Material Excavator 6,975,847 |See Table above for Volume CcYy $2.25 M.S. Means 2004 $ 15,695,656
of Dewatered Mat'l Used
Based on Average Capacity of
Representative Site
Transportation to Quarry for Stockpiling Truck 6,975,847 |See Above CY $4.60 $0.20 per cy/mile $ 32,088,897
Assume Fly Ash (Non
Pozzolanic) transported to
Assume 15% Fly-Ash site from facility approx. 30
Additional Material Cost to Produce Product/Use Delivered to site 1,046,377 |Amendment CcY $10.00 miles from mine $ 10,463,771
Based on Prices from MW
Based on Dewatered Material Project - Soil Amendment -
Mechanically Mix Amendment into Dewatered Pug Mill Operation - Load, Delivered to the site plus the Mobile Pug Mill Operation
Material Mix and Stockpile 8,022,224 |15% Fly Mixture CY $12.00 (WESTON, 2004) $ 96,266,692
Additional Material Cost to Produce Product/Use |Delivered to site 524,153 See Table Above - 50% CcYy $8.00 Based on Shoreline $ 4,193,222
Granular Material for "Bridge Restoration Project
Layer" Top 10 ft. - Off-site (WESTON, 2004) Reduced
Source by $4/cy since site was
former sand quarry
Mix Sand into Dewatered Material Front End Loader w/ Ripper 524,153 See Above CY $4.20 Cost for an Operator, $ 2,201,442
Attachment Laborer, and Loader w/
attachment is $5630/acre.
Assume 3 lifts of 1.5-2 ft.
over 130 acres.
E&S Controls/Stormwater Management Silt Fencing 10000 E&S controls around stockpile LF $2.00 M.S. Means 2004 $ 20,000
area of approximately 10
acres
Placement of Mat'l and Compaction at Site Dozer, Grader and 6,975,847 |See Table above for Volume CcY $4.00 M.S. Means 2004 $ 27,903,389
Vibratory Roller of Dewatered Mat'l Used
Based on Average Capacity of
Representative Site
Establish Vegetative Cover 130 Representative Site Area Acres $ 4,000.00 |Seeding, Fertilizer and $ 520,000
Mulch M.S. Means 2004
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
C. Dredging, Transport and Placement Costs $ 97,857,143
Mobilization/Demobilization 20 Mob & Demob for operating YR $ 2,000,000.00 |Costs for Dredging provided | $ 40,000,000
life of site by CENAP
Dredging of Mat'l from Channel Clamshell Dredging 10,714,286 (Site capacity (cut volume) CYy $ 2.00 |Based on USACE Dredging | $ 21,428,571
equal to in-place volume of Spreadsheet
site divided by a factor of 0.7
Transportation of Dredged Mat'l to Site 10,714,286 (Transportation volume equal CcY $ 1.40 |$0.10/nmile/cy $ 15,000,000
to cut volume
Placement of Mat'l at Site Hydraulic pumping to diked | 10,714,286 |Transfer volume equal to cut CY $ 2.00 |Estimate obtained for $ 21,428,571
area volume "Liberty" Type barge with off
loading capabilities
D. Habitat Development Costs No Costs No Habitat $ -
Development
E. Operating & Maintenance Costs $ 50,000,000
O&M of Dewatering Facility 20 YR $2,000,000.00|Cost provided from MPA on | $ 40,000,000
existing CDF sites
Monitoring & Reporting of Facility 20 YR $500,000.00(Cost provided from MPA on | $ 10,000,000

existing CDF sites

SUBTOTAL COST (A+B+C+D+E) $ 348,821,396
CONTINGENCY (50%) $ 174,410,698
TOTAL $ 523,232,094
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 49
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SCREENING LEVEL COST ESTIMATE

CHANNEL APPROACH

[Chesapeake Bay Approach Channels (MD) |

ALTERNATIVE - INNOVATIVE USES

[Quarry Placement - Cecil County Maryland |

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The dredged material removed from the CDF will then
provide additional capacity for projected maintenance dredging. The beneficial use of the dewatered material for this alternative is its use to reclaim a sand quarry. The representative site is
located in Cecil County Maryland and is approximately 130 acres. This site has an estimated in-place volume between 6-9 mcy. For this alternative it is assumed that the dewatered dredged
material will be transported to the sand quarry by truck. At the quarry, the dredged material will be unloaded, stockiled, and then placed and compacted. It is assumed that the quarry is below
grade around all sides and therefore no containment berms are needed. It is assumed no amendments will needed until the last 5-10 feet of fill material in order to provide a bridge for the

underlying dewatered materials. For the last 5 ft. of material, it assumed that the dredged material will be blended with 50% granular material to establish this "bridge layer" to reduce long terr
i ite re-11se

Capacity Calculations:

Factor for Percentage of [ Percentage of
Final Product/Beneficial Use Dredged Volume (CY) Dewatered | Final Dewatered Volume CY Dredged Sand Mat'l for last]
Mat'l Material Used 5" Fill
Quarry Reclamation - General Fill 1 0.7 0.7 100 0
Quarry Reclamation - Bridge Layer - Top 5 ft. 1 0.7 0.7 50 50

Evaluation of Available Capacity:

The reported available in-place volume for the representative site in Cecil County is between 6-9 mcy. The actual in-place volume will depend on the final
grading requirements. In order to evaluate the transportation needs for these projected quantities, the following table of required number of trucks and
frequency is presented using the assumption that the material will be transported overland by truck to the quarry.

Number of Trucks per .
Total Amount of Material to be Hauled cubic yards| NUTIEED 61 UG 5 £l Trucks per N5 Gif 5.5 D37 (D7 = Hours fof') 10 Minutes Between
12cy/truck 250 days/yr Trucks
Year - 20 yrs hr/days
4,000,000 333,333 16,667 67 7 9
5,000,000 416,667 20,833 83 8 7
6,000,000 500,000 25,000 100 10 6
7,000,000 583,333 29,167 117 12 5
8,000,000 666,667 33,333 133 13 5
9,000,000 750,000 37,500 150 15 4

As indicated on the above table, the number of trucks required per day would be greater than 100 at a frequency of approximately every 5 minutes to
transport the projected capacity. Due to issues increased truck traffic in the communities near the existing CDFs, it may be more feasible from a community
acceptance prospective to transport the material by rail or barge. A rail system is not available at all the existing CDFs to the representative site. This
infrastructure would therefore need to be constructed and added to the cost of this alternative. For the purpose of this cost estimate, truck transport will be

assumed for an average capacity of 7.5 mcy. Below is a table of the amount of dewatered material required for the general fill and the bridge layer that
I . Percentage Volume of Sand
Final Product/Beneficial Use S0 FII:ILé(SaApSZI;y)Si\t/glume ] that is Dvrzlc;m;fj i;lal\)t::ligtzrse(;jd Amendment

Dredged Mat'l 9 Needed
Quarry Reclamation - Fill 6,451,694 100 6,451,694 0
Quarry Reclamation - Bridge Layer - Top 5 ft. 1,048,306 50 524,153 524,153
Total 7,500,000 6,975,847 524,153
Discussion of Available Capacity:
1. In-place Site Volume (MCY) 7.5
2. Site Operating Life (YRS) 20
3. Site Capacity (cut volume) (MCY) 10.7
4. Average One-Way Hauling Distance (MILES) 40 (Truck)
5. Average One-Way Hauling Distance (NMILES) 11 (Barge) Existing CDF for Chesapeake Bay Approach Channels (MD) is Cox Creek CDF
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 13,034,257
Study and Design 1 LS 12,784,256.96 |Engineering feasibility study,| $ 12,784,257
evaluation of best transport
method, final grading
design, geotechnical
evaluation of long-term
consolidation and structural
requirements of fill and E&S
controls and stockpile
management during
implementation. Design
costs are approx. 6% of
implementation costs.
Permitting 1 LS 250000 $ 250,000
[lB. Excavation, Transport & Processing Costs $ 213,070,949
Excavation of Dewatered Material Excavator 6,975,847 |See Table above for Volume CcYy $2.25 M.S. Means 2004 $ 15,695,656
of Dewatered Mat'l Used
Based on Average Capacity of
Representative Site
Transportation to Quarry for Stockpiling Truck 6,975,847 |See Above CY $8.00 $0.20 per cy/mile $ 55,806,778
Assume Fly Ash (Non
Pozzolanic) transported to
Assume 15% Fly-Ash site from facility approx. 30
Additional Material Cost to Produce Product/Use Delivered to site 1,046,377 |Amendment CcY $10.00 miles from mine $ 10,463,771
Based on Prices from MW
Based on Dewatered Material Project - Soil Amendment -
Mechanically Mix Amendment into Dewatered Pug Mill Operation - Load, Delivered to the site plus the Mobile Pug Mill Operation
Material Mix and Stockpile 8,022,224 |15% Fly Mixture CY $12.00 (WESTON, 2004) $ 96,266,692
Additional Material Cost to Produce Product/Use |Delivered to site 524,153 See Table Above - 50% CcYy $8.00 Based on Shoreline $ 4,193,222
Granular Material for "Bridge Restoration Project
Layer" Top 10 ft. - Off-site (WESTON, 2004) Reduced
Source by $4/cy since site was
former sand quarry
Mix Sand into Dewatered Material Front End Loader w/ Ripper 524,153 See Above CY $4.20 Cost for an Operator, $ 2,201,442
Attachment Laborer, and Loader w/
attachment is $5630/acre.
Assume 3 lifts of 1.5-2 ft.
over 130 acres.
E&S Controls/Stormwater Management Silt Fencing 10000 E&S controls around stockpile LF $2.00 M.S. Means 2004 $ 20,000
area of approximately 10
acres
Placement of Mat'l and Compaction at Site Dozer, Grader and 6,975,847 |See Table above for Volume CcY $4.00 M.S. Means 2004 $ 27,903,389
Vibratory Roller of Dewatered Mat'l Used
Based on Average Capacity of
Representative Site
Establish Vegetative Cover 130 Representative Site Area Acres $ 4,000.00 |Seeding, Fertilizer and $ 520,000
Mulch M.S. Means 2004
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
C. Dredging, Transport and Placement Costs $ 94,642,857
Mobilization/Demobilization 20 Mob & Demob for operating YR $ 2,000,000.00 |Costs for Dredging provided | $ 40,000,000
life of site by CENAP
Dredging of Mat'l from Channel Clamshell Dredging 10,714,286 (Site capacity (cut volume) CYy $ 2.00 |Based on USACE Dredging | $ 21,428,571
equal to in-place volume of Spreadsheet
site divided by a factor of 0.7
Transportation of Dredged Mat'l to Site 10,714,286 (Transportation volume equal CcY $ 1.10 |$0.10/nmile/cy $ 11,785,714
to cut volume
Placement of Mat'l at Site Hydraulic pumping to diked | 10,714,286 |Transfer volume equal to cut CY $ 2.00 |Estimate obtained for $ 21,428,571
area volume "Liberty" Type barge with off
loading capabilities
D. Habitat Development Costs No Costs No Habitat $ -
Development
E. Operating & Maintenance Costs $ 50,000,000
O&M of Dewatering Facility 20 YR $2,000,000.00|Cost provided from MPA on | $ 40,000,000
existing CDF sites
Monitoring & Reporting of Facility 20 YR $500,000.00(Cost provided from MPA on | $ 10,000,000

existing CDF sites

SUBTOTAL COST (A+B+C+D+E) $ 370,748,063
CONTINGENCY (50%) $ 185,374,032
TOTAL $ 556,122,095
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 52
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MINE PLACEMENT—WESTERN MARYLAND
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Harbor Approach Channels |
ALTERNATIVE - INNOVATIVE USES

[Mine Reclamation - Western Maryland |

ASSUMPTIONS/BASIS FOR ESTIMATE:
Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The dredged material removed from the CDF will then
provide additional capacity for projected maintenance dredging. The beneficial use of the dewatered material for this alternative is its use to reclaim an abandoned coal strip mine. The
representative area is located in western Maryland. For this alternative it is assumed that the dewatered dredged material will be transported to the abandoned mine by truck. At the mine, the
dredged material will be unloaded, stockpiled, mechanically mixed with coal fly ash and then placed and compacted.

Based on an evaluation of the existing mines in western Maryland and on the evaluation of site capacity factors, the representative site will be approximately 300 acres and use an estimated

2.0 mcy of cut volume. It is also assumed that the material will be taken from the CDF over a two year period to reduce the truck traffic.

Capacity Calculations:

Factor for Percentage of Percentage of Fl
Final Product/Beneficial Use Dredged Volume (CY) Dewatered | Final Dewatered Volume CY Dredged 9 Y
) ; Ash Used
Mat'l Material Used
Mine Reclamation - Western Maryland 1 0.7 0.7 0.9 0.1

Evaluation of Available Capacity:

The capacity for the site will depend on an number of factors including site area, depth of material to be placed, final grading requirements, quantity of
material that can be efficiently processed, and transportation constraints. In order to evaluate the transportation needs for these projected quantities, the
following table of required number of trucks and frequency is presented using the assumption that the material will be transported overland by truck to the

mine.
Number of Trucks per .
Total Amount of Material to be Hauled cubic yards| NU2EE Y LIUE e Trucks per N3] @ LTS B2 ) = Hour for 10 Minutes Between
12cy/truck 250 days/yr Trucks
Year - 20 yrs hr/days
500,000 41,667 2,083 8 1 72
1,000,000 83,333 4,167 17 2 36
2,000,000 166,667 8,333 33 3 18

estimated 3 foot layer of amended material.

Below is a table of the amount of dewatered material and corresponding fly ash amendment for placeme|

nt at the abandoned mine, and the area covered by an

costs.

Information obtained from a dredged material processing project indicates that a two pug mill plant can produce approximately 1,300 tons/day.
Assuming the unit weight of the amended dewatered material is approximately 85 pcf, a 2 pug mill plant could process approximately 30,500
cy/day. The processing rate would therefore not limit the overall alternative capacity. Days of operation of the plant would however increase

Discussion of Available Capacity:

1. In-place Site Volume (MCY)

1.6
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Volume After | Volume of Fly Ash Used to |Total Volume of| Area Covered by
Final Product/Beneficial Use Dredged Volume (CY) Dewatering | Amend Dewatered Dredged [ Amended Mat'l| 3 ft. of Amended
(CY) (CY) (CY) Material - Acres
250,000 175,000 19,444 194,444 40
Mine Reclamation - Western Maryland 500,000 350,000 38,889 388,889 80
1,000,000 700,000 77,778 777,778 161
1,500,000 1,050,000 116,667 1,166,667 241
2,000,000 1,400,000 155,556 1,555,556 322
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2. Site Operating Life (YRS) 2
3. Site Capacity (cut volume) (MCY) 2.0
4. Average One-Way Hauling Distance (MILES) 115 (Truck)
5. Average One-Way Hauling Distance (NMILES) 1 (Barge) Existing CDF for Harbor Channels is Cox Creek Facility
COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 4,154,828
evaluation of best transport
method, final grading
design, geotechnical
evaluation of long-term
consolidation and structural
requirements of fill and E&S
controls and stockpile
management during
implementation. Design
costs are estimated to be
approx. 6% of
Study and Design 1 LS 3,904,828.33 [implementation costs. $ 3,904,828
Permitting 1 LS 250000 $ 250,000
II
B. Excavation, Transport & Processing Costs $ 65,080,472
See Table above for Volume
of Dewatered Mat'l for 1.5
Excavation of Dewatered Material Excavator 1,400,000 |MCY Cut Volume CY $2.25 M.S. Means 2004 $ 3,150,000
Transportation to Mine for Stockpiling Truck 1,400,000 |See Above CY $23.00 $0.20 per cy/mile $ 32,200,000
Stockpiling and Staging Material Excavator 1,400,000 |See Above CcY $1.00 M.S. Means 2004 $ 1,400,000
Assume Fly Ash (Non
Pozzolanic) transported to
See Table Above - 25% Fly site from facility approx. 30
Additional Material Cost to Produce Product/Use Delivered to site 155,556 |Ash Amendment CcY $10.00 miles from mine $ 1,555,556
Based on Prices from MW
Project - Soil Amendment -
Mechanically Mix Amendment into Dewatered Pug Mill Operation - Load, See Table above for total Mobile Pug Mill Operation
Material Mix and Stockpile 1,555,556 [volume of amended material CY $12.00 (WESTON, 2004) $ 18,666,667
|| E&S controls around stockpile
E&S Controls/Stormwater Management Silt Fencing 300000 area and Site LF $2.00 M.S. Means 2004 $ 600,000
Dozer, Grader and See Table above for total
Placement of Mat'l and Compaction at Site Vibratory Roller 1,555,556 |volume of amended material CcY $4.00 M.S. Means 2004 $ 6,222,224
Seeding, Fertilizer and
Establish Vegetative Cover 322 Representative Site Area Acres $ 4,000.00 [Mulch M.S. Means 2004 $ 1,286,026
[lc. Dredging, Transport and Placement Costs $ 12,200,000
Mobilization/Demobilization 2 Mob & Demob for operating YR Costs for Dredging provided | $ 4,000,000
life of site $ 2,000,000.00 |by CENAP
Dredging of Mat'l from Channel Clamshell Dredging 2,000,000 |Cutvolume equal to Site CY USACE Dredging $ 4,000,000
Capacity $ 2.00 |Spreadsheet
Transportation of Dredged Mat'l to Site 2,000,000 |Transportation volume equal CYy $0.10/nmile/cy $ 200,000
to cut volume $ 0.10
Placement of Mat'l at Site Hydraulic pumping to diked | 2,000,000 |Transfer volume equal to cut CY Estimate obtained for $ 4,000,000
area volume "Liberty" Type barge with off
$ 2.00 [loading capabilities
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
No Costs No Habitat
D. Habitat Development Costs Development -
E. Operating & Maintenance Costs 4,600,000
Cost provided from MPA on
0O&M of Dewatering Facility 2 YR $2,000,000.00|existing CDF sites 4,000,000
Cost provided from MPA on
Monitoring & Reporting of Facility 2 YR $300,000.00|existing CDF sites 600,000
SUBTOTAL COST (A+B+C+D+E) 86,035,301
CONTINGENCY (50%) 43,017,650
TOTAL 129,052,951
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) 65
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[c&D Approach Channels |
ALTERNATIVE - INNOVATIVE USES

[Mine Reclamation - Western Maryland |

ASSUMPTIONS/BASIS FOR ESTIMATE:
Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The dredged material removed from the CDF will then
provide additional capacity for projected maintenance dredging. The beneficial use of the dewatered material for this alternative is its use to reclaim an abandoned coal strip mine. The
representative area is located in western Maryland. For this alternative it is assumed that the dewatered dredged material will be transported to the abandoned mine by truck. At the mine, the
dredged material will be unloaded, stockpiled, mechanically mixed with coal fly ash and then placed and compacted.

Based on an evaluation of the existing mines in western Maryland and on the evaluation of site capacity factors, the representative site will be approximately 300 acres and use an estimated

2.0 mcy of cut volume. It is also assumed that the material will be taken from the CDF over a two year period to reduce the truck traffic.

Capacity Calculations:

Factor for Percentage of Percentage of Fl
Final Product/Beneficial Use Dredged Volume (CY) Dewatered | Final Dewatered Volume CY Dredged 9 Y
) ; Ash Used
Mat'l Material Used
Mine Reclamation - Western Maryland 1 0.7 0.7 0.9 0.1

Evaluation of Available Capacity:

The capacity for the site will depend on an number of factors including site area, depth of material to be placed, final grading requirements, quantity of
material that can be efficiently processed, and transportation constraints. In order to evaluate the transportation needs for these projected quantities, the
following table of required number of trucks and frequency is presented using the assumption that the material will be transported overland by truck to the

mine.
Number of Trucks per .
Total Amount of Material to be Hauled cubic yards| NU2EE Y LIUE e Trucks per N 2EE @ LTS B2 ) = Hour for 10 Minutes Between
12cy/truck 250 daysl/yr Trucks
Year - 20 yrs hr/days
500,000 41,667 2,083 8 1 72
1,000,000 83,333 4,167 17 2 36
2,000,000 166,667 8,333 33 3 18

estimated 3 foot layer of amended material.

Below is a table of the amount of dewatered material and corresponding fly ash amendment for placeme|

nt at the abandoned mine, and the area covered by an

Costs.

Volume After | Volume of Fly Ash Used to |Total Volume of| Area Covered by
Final Product/Beneficial Use Dredged Volume (CY) Dewatering | Amend Dewatered Dredged [ Amended Mat'l| 3 ft. of Amended
(CY) (CY) (CY) Material - Acres
250,000 175,000 19,444 194,444 40
Mine Reclamation - Western Maryland 500,000 350,000 38,889 388,889 80
1,000,000 700,000 77,778 777,778 161
1,500,000 1,050,000 116,667 1,166,667 241
2,000,000 1,400,000 155,556 1,555,556 322
U TTTaterar WItT 1y asIT arta OuTer almenarments, a rmecriar ea.

Information obtained from a dredged material processing project indicates that a two pug mill plant can produce approximately 1,300 tons/day.
Assuming the unit weight of the amended dewatered material is approximately 85 pcf, a 2 pug mill plant could process approximately 30,500
cy/day. The processing rate would therefore not limit the overall alternative capacity. Days of operation of the plant would however increase

Discussion of Available Capacity:
1. In-place Site Volume (MCY)
2. Site Operating Life (YRS)

1.6

0:\03886518.040\eisdmmp\Appendix\Appendix C\Mine Reclam Alt Cost Est.xls

40f9

8/19/2004



3. Site Capacity (cut volume) (MCY) 2.0
4. Average One-Way Hauling Distance (MILES) 140 (Truck)
5. Average One-Way Hauling Distance (NMILES) 14 (Barge) Existing CDF for C&D Approach Channels is Pearce Creek Facility
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 4,574,828
evaluation of best transport
method, final grading
design, geotechnical
evaluation of long-term
consolidation and structural
requirements of fill and E&S
controls and stockpile
management during
implementation. Design
costs are estimated to be
approx. 6% of
Study and Design 1 LS 4,324,828.33 [implementation costs. $ 4,324,828
Permitting 1 LS 250000 $ 250,000
II
B. Excavation, Transport & Processing Costs $ 72,080,472
See Table above for Volume
of Dewatered Mat'l for 1.5
Excavation of Dewatered Material Excavator 1,400,000 |MCY Cut Volume CY $2.25 M.S. Means 2004 $ 3,150,000
Transportation to Mine for Stockpiling Truck 1,400,000 |See Above CcY $28.00 $0.20 per cy/mile $ 39,200,000
Stockpiling and Staging Material Excavator 1,400,000 |See Above CcY $1.00 M.S. Means 2004 $ 1,400,000
Assume Fly Ash (Non
Pozzolanic) transported to
See Table Above - 25% Fly site from facility approx. 30
Additional Material Cost to Produce Product/Use Delivered to site 155,556 Ash Amendment CcY $10.00 miles from mine $ 1,555,556
Based on Prices from MW
Project - Soil Amendment -
Mechanically Mix Amendment into Dewatered Pug Mill Operation - Load, See Table above for total Mobile Pug Mill Operation
Material Mix and Stockpile 1,555,556 [volume of amended material CY $12.00 (WESTON, 2004) $ 18,666,667
|| E&S controls around stockpile
E&S Controls/Stormwater Management Silt Fencing 300000 area and Site LF $2.00 M.S. Means 2004 $ 600,000
Dozer, Grader and See Table above for total
Placement of Mat'l and Compaction at Site Vibratory Roller 1,555,556 |volume of amended material CcY $4.00 M.S. Means 2004 $ 6,222,224
Seeding, Fertilizer and
Establish Vegetative Cover 322 Representative Site Area Acres $ 4,000.00 (Mulch M.S. Means 2004 $ 1,286,026
[lc. Dredging, Transport and Placement Costs $ 14,800,000
Mobilization/Demobilization 2 Mob & Demob for operating YR Costs for Dredging provided | $ 4,000,000
life of site $ 2,000,000.00 |by CENAP
Dredging of Mat'l from Channel Clamshell Dredging 2,000,000 |Cut volume equal to Site CY USACE Dredging $ 4,000,000
Capacity $ 2.00 |Spreadsheet
Transportation of Dredged Mat'l to Site 2,000,000 |Transportation volume equal CcY $0.10/nmile/cy $ 2,800,000
to cut volume $ 1.40
Placement of Mat'l at Site Hydraulic pumping to diked | 2,000,000 |Transfer volume equal to cut CY Estimate obtained for $ 4,000,000
area volume "Liberty" Type barge with off
$ 2.00 |loading capabilities
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COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
No Costs No Habitat
D. Habitat Development Costs Development =
E. Operating & Maintenance Costs 4,600,000
Cost provided from MPA on
O&M of Dewatering Facility 2 YR $2,000,000.00|existing CDF sites 4,000,000
Cost provided from MPA on
Monitoring & Reporting of Facility 2 YR $300,000.00|existing CDF sites 600,000
SUBTOTAL COST (A+B+C+D+E) 96,055,301
CONTINGENCY (50%) 48,027,650
TOTAL 144,082,951
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) 72
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (MD) |
ALTERNATIVE - INNOVATIVE USES

[Mine Reclamation - Western Maryland |

ASSUMPTIONS/BASIS FOR ESTIMATE:

Description of Site Location and Locations of Dewatering and Processing Facility Where Applicable

This alternative consists of the beneficial use of already dewatered dredged material from an existing confined disposal facility (CDF). The dredged material removed from the CDF will then
provide additional capacity for projected maintenance dredging. The beneficial use of the dewatered material for this alternative is its use to reclaim an abandoned coal strip mine. The
representative area is located in western Maryland. For this alternative it is assumed that the dewatered dredged material will be transported to the abandoned mine by truck. At the mine, the
dredged material will be unloaded, stockpiled, mechanically mixed with coal fly ash and then placed and compacted.

Based on an evaluation of the existing mines in western Maryland and on the evaluation of site capacity factors, the representative site will be approximately 300 acres and use an estimated

2.0 mcy of cut volume. It is also assumed that the material will be taken from the CDF over a two year period to reduce the truck traffic.

Capacity Calculations:

Factor for Percentage of P e
Final Product/Beneficial Use Dredged Volume (CY) Dewatered | Final Dewatered Volume CY Dredged g Y
) : Ash Used
Mat'l Material Used
Mine Reclamation - Western Maryland 1 0.7 0.7 0.9 0.1

Evaluation of Available Capacity:

The capacity for the site will depend on an number of factors including site area, depth of material to be placed, final grading requirements, quantity of
material that can be efficiently processed, and transportation constraints. In order to evaluate the transportation needs for these projected quantities, the
following table of required number of trucks and frequency is presented using the assumption that the material will be transported overland by truck to the

mine.
Number of Trucks per .
Total Amount of Material to be Hauled cubic yards| NUTIEED 61 VIS 5 £l Trucks per N5 Gif 5.5 D37 (DR = Hour for 10 Minutes Between
12cy/truck 250 days/yr Trucks
Year - 20 yrs hr/days
500,000 41,667 2,083 8 1 72
1,000,000 83,333 4,167 17 2 36
2,000,000 166,667 8,333 33 3 18

estimated 3 foot layer of amended material.

Below is a table of the amount of dewatered material and corresponding fly ash amendment for placeme|

nt at the abandoned mine, and the area covered by an

Volume After | Volume of Fly Ash Used to |Total Volume of| Area Covered by
Final Product/Beneficial Use Dredged Volume (CY) Dewatering | Amend Dewatered Dredged [ Amended Mat'l| 3 ft. of Amended
(CY) (CY) (CY) Material - Acres
250,000 175,000 19,444 194,444 40
Mine Reclamation - Western Maryland 500,000 350,000 38,889 388,889 80
1,000,000 700,000 77,778 777,778 161
1,500,000 1,050,000 116,667 1,166,667 241
2,000,000 1,400,000 155,556 1,555,556 322

T OTaeT 10 Morougmy TiXeq e gewdlereu areageu materidar Wit 1y asIT arna O

COsts.

ET armenaner

(S, d MeCTiancar 1miximg operatr

OTT TS Tequrea.

Information obtained from a dredged material processing project indicates that a two pug mill plant can produce approximately 1,300 tons/day.
Assuming the unit weight of the amended dewatered material is approximately 85 pcf, a 2 pug mill plant could process approximately 30,500
cy/day. The processing rate would therefore not limit the overall alternative capacity. Days of operation of the plant would however increase

Discussion of Available Capacity:
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1. In-place Site Volume (MCY) 1.6
2. Site Operating Life (YRS) 2
3. Site Capacity (cut volume) (MCY) 2.0
4. Average One-Way Hauling Distance (MILES) 115 (Truck)
5. Average One-Way Hauling Distance (NMILES) 11 (Barge) Existing CDF for Chesapeake Bay Approach Channels (MD) is Cox Creek CDF
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 4,154,828
evaluation of best transport
method, final grading
design, geotechnical
evaluation of long-term
consolidation and structural
requirements of fill and E&S
controls and stockpile
management during
implementation. Design
costs are estimated to be
approx. 6% of
Study and Design 1 LS 3,904,828.33 [implementation costs. $ 3,904,828
Permitting 1 LS 250000 $ 250,000
B. Excavation, Transport & Processing Costs $ 65,080,472
See Table above for Volume
of Dewatered Mat'l for 1.5
Excavation of Dewatered Material Excavator 1,400,000 |MCY Cut Volume CcY $2.25 M.S. Means 2004 $ 3,150,000
Transportation to Mine for Stockpiling Truck 1,400,000 |See Above CcY $23.00 $0.20 per cy/mile $ 32,200,000
Stockpiling and Staging Material Excavator 1,400,000 |See Above CcY $1.00 M.S. Means 2004 $ 1,400,000
Assume Fly Ash (Non
Pozzolanic) transported to
See Table Above - 25% Fly site from facility approx. 30
Additional Material Cost to Produce Product/Use Delivered to site 155,556 Ash Amendment CcY $10.00 miles from mine $ 1,555,556
Based on Prices from MW
Project - Soil Amendment -
Mechanically Mix Amendment into Dewatered Pug Mill Operation - Load, See Table above for total Mobile Pug Mill Operation
Material Mix and Stockpile 1,555,556 [volume of amended material CY $12.00 (WESTON, 2004) $ 18,666,667
|| E&S controls around stockpile
E&S Controls/Stormwater Management Silt Fencing 300000 area and Site LF $2.00 M.S. Means 2004 $ 600,000
Dozer, Grader and See Table above for total
Placement of Mat'l and Compaction at Site Vibratory Roller 1,555,556 |volume of amended material CcY $4.00 M.S. Means 2004 $ 6,222,224
Seeding, Fertilizer and
Establish Vegetative Cover 322 Representative Site Area Acres $ 4,000.00 (Mulch M.S. Means 2004 $ 1,286,026
[lc. Dredging, Transport and Placement Costs $ 14,200,000
Mobilization/Demobilization 2 Mob & Demob for operating YR Costs for Dredging provided | $ 4,000,000
life of site $ 2,000,000.00 |by CENAP
Dredging of Mat'l from Channel Clamshell Dredging 2,000,000 |Cut volume equal to Site CY USACE Dredging $ 4,000,000
Capacity $ 2.00 |Spreadsheet
Transportation of Dredged Mat'l to Site 2,000,000 |Transportation volume equal CcY $0.10/nmile/cy $ 2,200,000
to cut volume $ 1.10
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Il COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Placement of Mat'l at Site Hydraulic pumping to diked | 2,000,000 |Transfer volume equal to cut CY Estimate obtained for $ 4,000,000
area volume "Liberty" Type barge with off{
2.00 [loading capabilities
No Costs No Habitat
D. Habitat Development Costs Development $ =
II
E. Operating & Maintenance Costs $ 4,600,000
Cost provided from MPA on
O&M of Dewatering Facility 2 YR $2,000,000.00|existing CDF sites $ 4,000,000
Cost provided from MPA on
Monitoring & Reporting of Facility 2 YR $300,000.00|existing CDF sites $ 600,000

SUBTOTAL COST (A+B+C+D+E)

$ 88,035,301

CONTINGENCY (50%)

$ 44,017,650

TOTAL

$ 132,052,951

TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME)

$ 66
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NORFOLK OCEAN OPEN WATER PLACEMENT
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[c&D Approach Channels

ALTERNATIVE - EXISTING SITES

[Norfolk Ocean Open Water Placement

ASSUMPTIONS/BASIS FOR ESTIMATE:

Site has sufficient capacity (50 mcy) and expansion is not needed. Capacity of site in 2004 is based on data from Table 4-3 of the Port of
Baltimore DMMP, 1990. The average maintenance volume from 1990-2004 was subtracted from the 1989 capacity. For the purpose of this
alternative, a capacity of 24 mcy is used to represent the 20-year dredging need for the C&D channels.

1. Site Capacity (MCY) 24 5. Site Surface Area (ACRE) 41,500
2. Site Operating Life (YRS) 20 6. Upland Surface Area (ACRE) 0
3. Annual Dredge Volume from Channels (MCY) 24 7. Exterior Dike Perimeter (FT) 0
4. Average One-Way Hauling Distance (NMILES) 163 8. Interior Dike Perimeter (FT) 0
COMPONENT/ITEM METHOD/EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 2,500,000.00
Study and Design 1 LS $ 2,000,000.00 |Based on GBA, 2003 $ 2,000,000.00
Permitting 1 LS $ 500,000.00 [Based on GBA, 2003 $ 500,000.00
(IB. Expansion Development Costs $ -
Not Applicable LF $ -
C. Dredging, Transport and Placement Costs $ 555,200,000.00
Mobilization/Demobilization 20 YR $ 1,000,000.00 |Bid Sheet Costs provided | $ 20,000,000.00
by USACE
Dredging of Mat'l from Channel Clamshell 24,000,000 |Site Capacity CY $ 6.00 |Based on USACE $ 144,000,000
Dredging Spreadsheet
Transportation of Dredged Mat'l to Site Dump scow 24,000,000 |Site Capacity CcY $0.10/cy/nmile $ 391,200,000.00
$ 16.30
Placement of Mat'l at Site Dump scow 24,000,000 |Site Capacity CY $ -
l
[ID. Habitat Development Costs $ -
[Not applicable YR $ -
[[E. Operating & Maintenance Costs $ 11,000,000.00
Monitoring & Reporting of Facility 22 YR $ 500,000.00 [Based on GBA, 2003 $ 11,000,000.00
SUBTOTAL COST (A+B+C+D+E) $ 568,700,000.00
CONTINGENCY (20%) $ 113,740,000.00
TOTAL COST $ 682,440,000.00
TOTAL UNIT COST PER CUBIC YARD $ 28
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (MD)

ALTERNATIVE - EXISTING SITES

[Norfolk Ocean Open Water Placement

ASSUMPTIONS/BASIS FOR ESTIMATE:

Site has sufficient capacity (50 mcy) and expansion is not needed. Capacity of site in 2004 is based on data from Table 4-3 of the Port of
Baltimore DMMP, 1990. The average maintenance volume from 1990-2004 was subtracted from the 1989 capacity. For the purpose of this
alternative, a capacity of 40 mcy is used to represent the 20-year dredging need for the Chesapeake Bay Approach (MD) channels.

1. Site Capacity (MCY) 40 5. Site Surface Area (ACRE) 41,500
2. Site Operating Life (YRS) 20 6. Upland Surface Area (ACRE) 0
3. Annual Dredge Volume from Channels (MCY) 40 7. Exterior Dike Perimeter (FT) 0
4. Average One-Way Hauling Distance (NMILES) 153 8. Interior Dike Perimeter (FT) 0
COMPONENT/ITEM METHOD/EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 2,500,000.00
Study and Design 1 LS $ 2,000,000.00 |Based on GBA, 2003 $ 2,000,000.00
Permitting 1 LS $ 500,000.00 [Based on GBA, 2003 $ 500,000.00
(IB. Expansion Development Costs $ -
Not Applicable LF $ -
C. Dredging, Transport and Placement Costs $ 872,000,000.00
Mobilization/Demobilization 20 YR $ 1,000,000.00 |Bid Sheet Costs provided | $ 20,000,000.00
by USACE
Dredging of Mat'l from Channel Clamshell 40,000,000 |Site Capacity CY $ 6.00 |Based on USACE $ 240,000,000
Dredging Spreadsheet
Transportation of Dredged Mat'l to Site Dump scow 40,000,000 |Site Capacity CcY $0.10/cy/nmile $ 612,000,000.00
$ 15.30
Placement of Mat'l at Site Dump scow 40,000,000 |Site Capacity CY $ -
l
[ID. Habitat Development Costs $ -
[[Not Applicable YR $ -
[[E. Operating & Maintenance Costs $ 11,000,000.00
Monitoring & Reporting of Facility 22 YR $ 500,000.00 [Based on GBA, 2003 $ 11,000,000.00
SUBTOTAL COST (A+B+C+D+E) $ 885,500,000.00
CONTINGENCY (20%) $ 177,100,000.00
TOTAL COST $ 1,062,600,000.00
TOTAL UNIT COST PER CUBIC YARD $ 27
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (VA) |
ALTERNATIVE - EXISTING SITES

[Norfolk Ocean Open Water Placement |
ASSUMPTIONS/BASIS FOR ESTIMATE:

Site has sufficient capacity (50 mcy) and expansion is not needed. Capacity of site in 2004 is based on data from Table 4-3 of the Port of
Baltimore DMMP, 1990. The average maintenance volume from 1990-2004 was subtracted from the 1989 capacity. For the purpose of this
alternative, a capacity of 10 mcy is used to represent the 20-year dredging need for the Chesapeake Bay Approach (VA) channels.

1. Site Capacity (MCY) 10 5. Site Surface Area (ACRE) 41,500
2. Site Operating Life (YRS) 20 6. Upland Surface Area (ACRE) 0
3. Annual Dredge Volume from Channels (MCY) 10 7. Exterior Dike Perimeter (FT) 0
4. Average One-Way Hauling Distance (NMILES) 39 8. Interior Dike Perimeter (FT) 0
COMPONENT/ITEM METHOD/EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 2,500,000.00
Study and Design 1 LS $ 2,000,000.00 |Based on GBA, 2003 $ 2,000,000.00
Permitting 1 LS $ 500,000.00 [Based on GBA, 2003 $ 500,000.00
(IB. Expansion Development Costs $ -
Not applicable LF $ -
C. Dredging, Transport and Placement Costs $ 75,000,000.00
Mobilization/Demobilization 20 YR $ 300,000.00 (Bid Sheet Costs provided | $ 6,000,000.00
Hopper Dredge by USACE
Dredging of Mat'l from Channel Hopper Dredge 10,000,000 |Site Capacity CcY $ 3.00 |Based on USACE Bid $ 30,000,000
Sheets
Transportation of Dredged Mat'l to Site Hopper Dredge 10,000,000 |Site Capacity CcY $0.10/cy/nmile $ 39,000,000.00
$ 3.90
D. Habitat Development Costs $ o
[INot applicable YR $ -
IE. Operating & Maintenance Costs $ 11,000,000.00
Monitoring & Reporting of Facility 22 YR $ 500,000.00 |Based on GBA, 2003 $ 11,000,000.00
SUBTOTAL COST (A+B+C+D+E) $ 88,500,000.00
CONTINGENCY (20%) $ 17,700,000.00
TOTAL COST $ 106,200,000.00
TOTAL UNIT COST PER CUBIC YARD $ 11
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RAPPAHANNOCK SHOAL DEEP ALT. OPEN WATER SITE
EXPANSION
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

|c&D Channels Approach

ALTERNATIVE - EXISTING SITES

|Rappahannock Shoal Deep Alternate Open Water Site Expansion

ASSUMPTIONS/BASIS FOR ESTIMATE:
Additional Capacity Achieved by Expansion
Expansion Assumptions:

| This spreadsheet details an expanded capacity at the site to the west. The conceptual design allows an 1000-acre expansion

1. Site Capacity (MCY) 5 5. Site Surface Area (ACRE) 1000

2. Site Operating Life (YRS) 10 6. Upland Surface Area (ACRE) n/a

3. Annual Dredge Volume from Channels (MCY) 5 7. Exterior Dike Perimeter (FT) n/a

4. Average One-Way Hauling Distance (NMILES) 99 8. Interior Dike Perimeter (FT) n/a

COMPONENT/ITEM METHOD/EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 4,620,000.00
i 0,
Study and Design 1 LS $ 4,620,000.00 |ASSumes 6% of $ 4,620,000.00
implementation costs

Permitting LS included above $ -
[lother LS included above $ -
|[B. Expansion Development Costs N/A $ -
Not applicable LF

C. Dredging, Transport and Placement Costs 77,000,000.00
Mobilization/Demobilization 10 LS $  750,000.00 Costs provided by CENAB 3 7.500,000.00
Dredging of Mat'l from Channel Site Capacity Based on bid spreadsheet

5,000,000 cy $ 4,00 [Provided by USACE and | o 20,000,000.00
dredging spreadsheet
Clamshell

Transportation of Dredged Mat'l to Site Dump Scow 5,000,000 [Site Capacity CY $ 9.90 [$0.10/nmile/cy $ 49,500,000.00
Placement of Mat'l at Site Dump Scow 5,000,000 [Site Capacity CY $ -
|[D. Habitat Development Costs N/A $ -
Not applicable

E. Operating & Maintenance Costs $ 2,400,000.00
Monitoring & Reporting of Facility 12 YR $  200,000.00 [Based on GBA, 2003 $ 2,400,000.00
SUBTOTAL COST (A+B+C+D+E) $ 84,020,000.00
CONTINGENCY (20%) $ 16,804,000.00
TOTAL COST $ 100,824,000.00
TOTAL UNIT COST PER CUBIC YARD $ 20
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

|Chesapeake Bay Approach (MD)

ALTERNATIVE - EXISTING SITES

|Rappahannock Shoal Deep Alternate Open Water Site Expansion

ASSUMPTIONS/BASIS FOR ESTIMATE:
Additional Capacity Achieved by Expansion
Expansion Assumptions:

This spreadsheet details an expanded capacity at the site to the west. The conceptual design allows an 1000-acre expansion

1. Site Capacity (MCY) 5 5. Site Surface Area (ACRE) 1000

2. Site Operating Life (YRS) 10 6. Upland Surface Area (ACRE) n/a

3. Annual Dredge Volume from Channels (MCY) 5 7. Exterior Dike Perimeter (FT) n/a

4. Average One-Way Hauling Distance (NMILES) 89 8. Interior Dike Perimeter (FT) n/a

COMPONENT/ITEM METHOD/EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 4,320,000.00
i 0,
Study and Design 1 LS $ 4,320,000.00 |\SSumes 6% of $ 4,320,000.00
implementation costs

Permitting LS included above $ -
[lother LS included above $ -

(i

[IB. Expansion Development Costs N/A $ -
Not applicable LF

C. Dredging, Transport and Placement Costs 72,000,000.00
Mobilization/Demobilization 10 LS $  750,000.00 Costs provided by CENAB $ 7.500,000.00
Dredging of Mat'l from Channel Site Capacity Based on bid spreadsheet

5,000,000 cY $ 4,00 |Provided by USACE and | o 20,000,000.00
dredging spreadsheet
Clamshell

Transportation of Dredged Mat'l to Site Dump Scow 5,000,000 |Site Capacity CcY $ 8.90 |$0.10/nmile/cy $ 44,500,000.00
Placement of Mat'l at Site Dump Scow 5,000,000 [Site Capacity CY $ -
(i
ID. Habitat Development Costs N/A $ -
Not applicable

E. Operating & Maintenance Costs $ 2,400,000.00
Monitoring & Reporting of Facility 12 YR $  200,000.00 [Based on GBA, 2003 $ 2,400,000.00
SUBTOTAL COST (A+B+C+D+E) $ 78,720,000.00
CONTINGENCY (20%) $ 15,744,000.00
TOTAL COST $ 94,464,000.00
TOTAL UNIT COST PER CUBIC YARD $ 19

Expansion - Rappahannock Shoal Open water Site.xls, Ches Bay Approach (MD)

20f3

8/19/2004, 11:43 AM




SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

|Chesapeake Bay Approach (VA)

ALTERNATIVE - EXISTING SITES

|Rappahannock Shoal Deep Alternate Open Water Site Expansion

ASSUMPTIONS/BASIS FOR ESTIMATE:
Additional Capacity Achieved by Expansion
Expansion Assumptions:

This spreadsheet details an expanded capacity at the site to the west. The conceptual design allows an 1000-acre expansion

1. Site Capacity (MCY) 5 5. Site Surface Area (ACRE) 1000

2. Site Operating Life (YRS) 10 6. Upland Surface Area (ACRE) n/a

3. Annual Dredge Volume from Channels (MCY) 5 7. Exterior Dike Perimeter (FT) n/a

4. Average One-Way Hauling Distance (NMILES) 25 8. Interior Dike Perimeter (FT) n/a

COMPONENT/ITEM METHOD/EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 1,830,000.00
i 0,
Study and Design 1 LS $ 1,830,000.00 |ASSumes 6% of $ 1,830,000.00
implementation costs

Permitting LS included above $ -
[lother LS included above $ -
|[B. Expansion Development Costs N/A $ -
Not applicable LF

C. Dredging, Transport and Placement Costs 30,500,000.00
Mobilization/Demobilization 10 LS $  300,000.00 Costs provided by CENAB 3 3,000,000.00
Dredging of Mat'l from Channel Site Capacity Based on bid spreadsheet

5,000,000 cy $ 3,00 [Provided by USACE and | o 15,000,000.00
dredging spreadsheet
Hopper Dredge

Transportation of Dredged Mat'l to Site 5,000,000 [Site Capacity CY $ 2.50 [$0.10/nmile/cy $ 12,500,000.00
Placement of Mat'l at Site 5,000,000 [Site Capacity CY $ -
|[D. Habitat Development Costs N/A $ -
Not applicable

E. Operating & Maintenance Costs $ 2,400,000.00
Monitoring & Reporting of Facility 12 YR $  200,000.00 [Based on GBA, 2003 $ 2,400,000.00
SUBTOTAL COST (A+B+C+D+E) $ 34,730,000.00
CONTINGENCY (20%) $ 6,946,000.00
TOTAL COST $ 41,676,000.00
TOTAL UNIT COST PER CUBIC YARD $ 8
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POOLES ISLAND OPEN WATER SITE EXPANSION
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[c&D Approach Channels

ALTERNATIVE - EXISTING SITES

[Pooles Island Open Water Site Expansion

ASSUMPTIONS/BASIS FOR ESTIMATE:
Additional Capacity Achieved by Expansion
Expansion Assumptions:

|Expansion area assumed to be 350 acres connecting G-West to Site 92. Allowable fill depth to -11' MLLW.

1. In-place Site Volume (MCY) 5 5. Site Surface Area (ACRE) 350
2. Site Operating Life (YRS) 5) 6. Upland Surface Area (ACRE) N/A
3. Site Capacity (cut volume) (MCY) 5 7. Exterior Dike Perimeter (FT) N/A
4. Average One-Way Hauling Distance (NMILES) 4 8. Interior Dike Perimeter (FT) N/A
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 870,000.00
i 0,
Study and Design 1 LS $ 870,000.00 |/\SSume 6% of $ 870,000.00
implementation costs
Permitting LS included above $ -
Other: Initial Construction Costs N/A LS included above $ -
B. Expansion Development Costs $ -
Not applicable
C. Dredging, Transport and Placement Costs $ 14,500,000.00
Mobilization/Demobilization 5 Operating Life LS $ 500,000.00 |[annual mob/demob $ 2,500,000.00
Dredging of Mat'l from Channel Hopper Dredge 5,000,000 Site Capacity CY $ 2.00 [(GBA, 2002) $ 10,000,000.00
Transportation of Dredged Mat'l to Site 5,000,000 |Site Capacity CY $ 0.40 |$0.10/nmile/cy $ 2,000,000.00
D. Habitat Development Costs $ -
[[Planning and Design 3 YR $ -
[[Grading/Channels/Hydraulic Controls ACRE $ -
lPlanting and Seeding ACRE $ -
[IE. Operating & Maintenance Costs $ 4,125,000.00
Monitoring & Reporting of Facility 5 Operating Life YR $ 825,000.00 [(GBA, 2002) $ 4,125,000.00
SUBTOTAL COST (A+B+C+D+E) $ 19,495,000.00
CONTINGENCY (20%) $ 3,899,000.00
TOTAL COST $ 23,394,000.00
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 5
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (MD)

ALTERNATIVE - EXISTING SITES

[Pooles Island Open Water Site Expansion

ASSUMPTIONS/BASIS FOR ESTIMATE:
Additional Capacity Achieved by Expansion
Expansion Assumptions:

|Expansion area assumed to be 350 acres connecting G-West to Site 92. Allowable fill depth to -11' MLLW. .

1. In-place Site Volume (MCY) 5 5. Site Surface Area (ACRE) 350

2. Site Operating Life (YRS) 5) 6. Upland Surface Area (ACRE) N/A

3. Site Capacity (cut volume) (MCY) 5 7. Exterior Dike Perimeter (FT) N/A

4. Average One-Way Hauling Distance (NMILES) 14 8. Interior Dike Perimeter (FT) N/A

COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 1,170,000.00
i 0,
Study and Design 1 LS $  1,170,000.00 |/\SSume 6% of $ 1,170,000.00
implementation costs

Permitting LS included above $ -
Other: Initial Construction Costs N/A LS included above $ -
B. Expansion Development Costs $ -
Not applicable

C. Dredging, Transport and Placement Costs $ 19,500,000.00
Mobilization/Demobilization 5 Operating Life LS $ 500,000.00 |[annual mob/demob $ 2,500,000.00
Dredging of Mat'l from Channel Hopper Dredge 5,000,000 [Site Capacity CY $ 2.00 [(GBA, 2002) $ 10,000,000.00
Transportation of Dredged Mat'l to Site 5,000,000 |Site Capacity CcY $ 1.40 [$0.10/nmile/cy $ 7,000,000.00
D. Habitat Development Costs $ -
[lPlanning and Design 3 YR $ -
[[Grading/Channels/Hydraulic Controls ACRE $ -
lPlanting and Seeding ACRE $ -
II
[IE. Operating & Maintenance Costs $ 4,125,000.00
Monitoring & Reporting of Facility 5 Operating Life YR $ 825,000.00 [(GBA, 2002) $ 4,125,000.00
SUBTOTAL COST (A+B+C+D+E) $ 24,795,000.00
CONTINGENCY (20%) $ 4,959,000.00
TOTAL COST $ 29,754,000.00
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 6
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POPLAR ISLAND EXPANSION
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (MD)

ALTERNATIVE - EXISTING SITES

[Poplar Island Expansion

ASSUMPTIONS/BASIS FOR ESTIMATE:

Additional Capacity Achieved by Expansion (vertical and lateral)

Expansion Assumptions:

Vertical Expansion: Half of the existing 1140 acre site is expanded to Elev +25' from +20'. Dredged material will be placed to +25'. Lateral
Expansion: 600 Acre expansion of existing facility will include 1/2 wetland (el 20", dredge material will be placed to +0' MLLW) and 1/2 upland (el
20', dredged material will be placed to +15'). Existing water depth of -6 MLLW. Unit prices based on James Island.

The total in-place volume of the site is 17.0 mcy, and does not exclude material required for dike construction. It is assumed that interior/exterior

dike construction utilizes existing material inside the footprint of the facility. = The site capacity (cut volume) is equal to the in-place volume divided

by a factor of 0.7.
1. In-place Site Volume (MCY) 17 5. New site upland Surface Area (ACRE) 300
2. Site Operating Life (YRS) 12 6. New site wetland Surface Area (ACRE) 300
3. Site Capacity (cut volume) (MCY) 24 7. Expansion upland Surface Area(ACRE) 570
4. Average One-Way Hauling Distance (NMILES) 21 8. New site upland Dike Perimeter (FT) 20,400
9. New site wetland Dike Perimeter (FT) 11,700
10 Expansion upland Dike perimeter (FT) 20,000
COMPONENT/ITEM METHOD/EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 3,000,000.00
Study and Design Conceptual, pre-feasibility
1 LS $ 3,000,000.00 [and feasibility costs (GBA, | $ 3,000,000.00
2003)
Permitting LS Included Above $ -
Other LS Included Above $ -
B. Expansion/Site Development Costs $ 90,840,017
Mob/Demob & Bonds 1 LS $ 5.942,804.85 Assumes_?% of total $ 5.042,804.85
construction costs
Lateral Expansion Wetland area Site Development
Road Stone 26,000 Along 20 ft crest of dike SY $ 12.00 [Table E-1 (GBA, 2003) $ 312,000
Geotextile 165,360 for 11,400 LF of ext. Dikes; 127.2" total SY $ 4.00 [Table E-1 (GBA, 2003) $ 661,440
width: slope length 82.2 ft with 20" crest, 5'
crest overlap and 20' toe
Personnel Pier 1 Table E-1 (GBA, 2003) LS $  250,000.00 [Table E-1 (GBA, 2003) $ 250,000
Unsuitable Foundation Excavation 381,333 11,400' * 176' dike width at base CY $ 12.00 (Table E-1 (GBA, 2003) $ 4,576,000
excavated to 5 feet
Stone Work 221,433 |Total stone as calculated by 102.2' (82.2"* CcY

slope width and 20 ' toe width) * 5
thickness * 11,400 length
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COMPONENT/ITEM METHOD/EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Slope Armor Dike Section 209,255 [50% armor stone @1.89 ton/cy (140 pcf) TON $ 42.00 |Table E-1 (GBA, 2003) $ 8,788,689
based on James I.
Underlayer Armor Dike Section 94,165 22.5% underlayer stone @1.89 ton/cy (140 TON $ 41.00 (Table E-1 (GBA, 2003) $ 3,860,746
pcf) based on James |.
Toe Armor Dike Section 79,439 17.5% Toe Armor @2.05 ton/cy (150 pcf) TON $ 53.00 |Table E-1 (GBA, 2003) $ 4,210,278
based on James |.
Quarry Run Dike Section 41,851 10% quarry run @1.89 ton/cy (140 pcf) TON $ 40.00 |Table E-1 (GBA, 2003) $ 1,674,036
based on James I.
Spillways 3 Table E-1 (GBA, 2003) EA $  250,000.00 [Table E-1 (GBA, 2003) $ 750,000
Erosion Control - Nursery Planting 1 Table E-1 (GBA, 2003) LS $  200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from Site Area Hydraulic dredging of 1,104,133 11,400 LF of dikes to +20 ft MLLW (2548 CcY $ 2.50 $ 2,760,333
sandy material with sf)
cutter head, pumped to
stockpile area
Placement of Dike Material Spread out sandy 1,104,133 11,400 LF of dikes to +0 ft MLLW (2548 sf) CY $ 4.00 $ 4,416,533
stockpiled soils with
Dozer and Compact
Lateral Exp. (new) Upland area Site Development
Road Stone 45,333 Along 20 ft crest of dike SY $ 12.00 [Table E-1 (GBA, 2003) $ 544,000
Geotextile 288,320 for 20,400 LF of ext. Dikes; 127.2" total SY $ 4.00 |Table E-1 (GBA, 2003) $ 1,153,280
width: slope length 82.2 ft with 20 crest, 5'
crest overlap and 20' toe
Personnel Pier 1 Table E-1 (GBA, 2003) LS $  250,000.00 [Table E-1 (GBA, 2003) $ 250,000
Foundation Stabilization/Strenghtening 664,889 20,400" * 176' dike width at base CY $ - $ -
excavated to 5 feet
Stone Work 386,089 [Total stone as calculated by 102.2' (82.2" CY
slope width and 20 ' toe width) * 5'
Slope Armor Dike Section 364,854  |50% armor stone @1.89 ton/cy (140 pcf) TON $ 42.00 [Table E-1 (GBA, 2003) $ 15,323,868
based on James |.
Underlayer Armor Dike Section 164,184 [22.5% underlayer stone @1.89 ton/cy (140 TON $ 41.00 |Table E-1 (GBA, 2003) $ 6,731,556
pcf) based on James |.
Toe Armor Dike Section 138,509 [17.5% Toe Armor @2.05 ton/cy (150 pcf) TON $ 53.00 |Table E-1 (GBA, 2003) $ 7,340,998
based on James I.
Quarry Run Dike Section 72,971 10% quarry run @1.89 ton/cy (140 pcf) TON $ 40.00 [Table E-1 (GBA, 2003) $ 2,918,832
based on James I.
Spillways 0 Table E-1 (GBA, 2003) EA $  250,000.00 [Table E-1 (GBA, 2003) $ -
Erosion Control - Nursery Planting 1 Table E-1 (GBA, 2003) LS $  200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from Site Area Hydraulic dredging of 1,925,156 20,400 LF of dikes to +20 ft MLLW (2,548 CcY $ 2.50 $ 4,812,889
sandy material with sf)
cutter head, pumped to
stockpile area
Placement of Dike Material Spread out sandy 1,925,156 20,400 LF of dikes to +20 ft MLLW (2,548 CY $ 4.00 $ 7,700,622
stockpiled soils with sf)
Dozer and Compact
Vertical Expansion of Existing Cell
Road Stone 33,333 Table D-1 (GBA, 2003) - for 20,000 LF of SY $ 12.00 |Table E-1 (GBA, 2003) $ 400,000
perm. Dikes - 15 ft. wide (~40,000 SY)
Geotextile 33,333 only roadways SY $ 4.00 |Table E-1 (GBA, 2003) $ 133,333
Personnel Pier 1 Table E-1 (GBA, 2003) LS $  250,000.00 [Table E-1 (GBA, 2003) $ 250,000
Foundation Stabilization/Strenghtening 0 $ - $ -
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COMPONENT/ITEM METHOD/EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Stone Work None for needed for vertical expansion of
existing - no shore protection needed
Slope Armor Dike Section 0 TON $ 42.00 |Table E-1 (GBA, 2003) $ -
Underlayer Armor Dike Section 0 TON $ 41.00 [Table E-1 (GBA, 2003) $ -
Toe Armor Dike Section 0 TON $ 53.00 [Table E-1 (GBA, 2003) $ -
Quarry Run Dike Section 0 TON $ 40.00 [Table E-1 (GBA, 2003) $ -
Spillways 0 EA $  250,000.00 [Table E-1 (GBA, 2003) $ -
Erosion Control - Nursery Planting 1 LS $  200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site 3 -
Dike Material - Dredging of Sandy Material from Site Area Hydraulic dredging of 688,889  |20,000 LF of dikes @ 25' height CcY $ 2.50 $ 1,722,223
sandy material with
cutter head, pumped to
stockpile area
Placement of Dike Material Spread out sandy 688,889  |20,000 LF of dikes @ 25' height CcY $ 4.00 $ 2,755,556
stockpiled soils with
Dozer and Compact
C. Dredging, Transport and Placement Costs $ 194,400,000.00
Mobilization/Demobilization average of USACE Norfolk
12 Mob & Demob for operating life of site YR $ 1,500,000.00 District records $ 18,000,000.00
Dredging of Mat'l from Channel Site capacity (cut volume) based on in- Based on USACE Dredging
Clamshell Dredge 24,000,000 place volume divided by 0.7 cY $ 3.00 Sreadsheet $ 72,000,000.00
Transportation of Dredged Mat'l to Site 24,000,000 [Cutvolume CcY $ 2.10 [$0.10/nmile/cy $ 50,400,000.00
Placement of Mat'l at Site Hydraulic Unloader 24,000,000 [Cut volume CY $ 2.25 $ 54,000,000.00
D. Habitat Development Costs $ 14,748,000.00
Planning and Design 3 YR $ 1,000,000.00 [(GBA, 2003) $ 3,000,000.00
Grading/Channels/Hydraulic Controls 300 ACRE $ 6,000.00 fg?é:;s cy/LF x 250 $ 1,800,000.00
Planting and Seeding-Wetlands 300 ACRE $ 20,400.00 $ 6,120,000.00
Planting and Seeding-Uplands 870 ACRE $ 4,400.00 [$4,400 per acre $ 3,828,000.00
E. Operating & Maintenance Costs $ 37,347,000.00
O&M of Facility - Expansion 14.0 Site malnteqance for operating life plus 2 YR $ 1,008,000.00 $90,000 + $45/Perimeter LF $ 14,112,000.00
years following placement (GBA, 2003)
O&M of Created Habitat 12.0 Site Operating Life YR $  150,000.00 [(GBA, 2003) $ 1,800,000.00
Monitoring & Reporting of Facility 15.0 S‘Ite of Operating life plus 3 years following YR $  675000.00 (GBA, 2003) $ 10,125,000.00
site placement
Monitoring and Reporting of Created Habitat 12.0 Site Operating Life YR $  500,000.00 [(GBA, 2003) $ 6,000,000.00
Other 120 Placement, dewatering and cr_ust _ YR $  442,500.00 $150,000 + $975/acre $ 5,310,000.00
management costs for operating life
SUBTOTAL COST (A+B+C+D+E) $ 340,335,016.94
ICONTINGENCY (25%) $ 85,083,754.23
TOTAL COST $ 425,418,771.17
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 18
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[c&Db Approach Channels

ALTERNATIVE - EXISTING SITES

[Poplar Island Expansion

ASSUMPTIONS/BASIS FOR ESTIMATE:

Additional Capacity Achieved by Expansion (vertical and lateral)

Expansion Assumptions:

factor of 0.7.

construction utilizes existing material inside the footprint of the facility.

Vertical Expansion: Half of the existing 1140 acre site is expanded to Elev +25' from +20'. Dredged material will be placed to +25'. Lateral Expansion|
600 Acre expansion of existing facility will include 1/2 wetland (el 20", dredge material will be placed to +0' MLLW) and 1/2 upland (el 20", dredged
material will be placed to +15'). Existing water depth of -6 MLLW. Unit prices based on James Island.

The total in-place volume of the site is 17.0 mcy, and does not exclude material required for dike construction. It is assumed that interior/exterior dike
The site capacity (cut volume) is equal to the in-place volume divided by a

1. In-place Site Volume (MCY) 17 5. New site upland Surface Area (ACRE) 300
2. Site Operating Life (YRS) 12 6. New site wetland Surface Area (ACRE) 300
3. Site Capacity (cut volume) (MCY) 24 7. Expansion upland Surface Area(ACRE 570
4. Average One-Way Hauling Distance (NMILES) 30 8. New site upland Dike Perimeter (FT) 20,400
9. New site wetland Dike Perimeter (FT) 11,700
10 Expansion upland Dike perimeter (FT) 20,000
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 3,000,000.00
Study and Design Conceptual, pre-feasibility
1 LS $ 3,000,000.00 [and feasibility costs (GBA, | $ 3,000,000.00
2003)
Permitting LS Included above $ -
Other LS Included above $ -
B. Expansion/Site Development Costs $ 90,840,017
Mob/Demob & Bonds 1 LS $ 5.042,804.85 Assumes_?% of total $ 5.042,804.85
construction costs
Lateral Expansion Wetland area Site Development
Road Stone 26,000 11,400 LF of perm. Dikes - 20 ft. wide SY $ 12.00 [Table E-1 (GBA, 2003) $ 312,000
Geotextile 165,360 for 11,400 LF of ext. Dikes; 127.2" total SY $ 4.00 |Table E-1 (GBA, 2003) $ 661,440
width: slope length 82.2 ft with 20’ crest, 5|
crest overlap and 20' toe
Personnel Pier 1 Table E-1 (GBA, 2003) LS $  250,000.00 [Table E-1 (GBA, 2003) $ 250,000
Unsuitable Foundation Excavation 381,333 11,400 * 176' dike width at base cy $ 12.00 [Table E-1 (GBA, 2003) $ 4,576,000
excavated to 5 feet
Stone Work 221,433 |[Total stone as calculated by 102.2' (82.2" CY
slope width and 20 ' toe width) * 5'
thickness * 11,400 length
Slope Armor Dike Section 209,255 |50% armor stone @1.89 ton/cy (140 pcf) TON $ 42.00 [Table E-1 (GBA, 2003) $ 8,788,689
based on James I.
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COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Underlayer Armor Dike Section 94,165 22.5% underlayer stone @1.89 ton/cy TON $ 41.00 |Table E-1 (GBA, 2003) $ 3,860,746
(140 pcf) based on James I.
Toe Armor Dike Section 79,439 17.5% Toe Armor @2.05 ton/cy (150 pcf) TON $ 53.00 |Table E-1 (GBA, 2003) $ 4,210,278
based on James |.
Quarry Run Dike Section 41,851 10% quarry run @1.89 ton/cy (140 pcf) TON $ 40.00 |Table E-1 (GBA, 2003) $ 1,674,036
based on James |.
Spillways 3 Table E-1 (GBA, 2003) EA $  250,000.00 [Table E-1 (GBA, 2003) $ 750,000
Erosion Control - Nursery Planting 1 Table E-1 (GBA, 2003) LS $  200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from Site Area Hydraulic dredging of sandy | 1,104,133 |11,400 LF of dikes to +20 ft MLLW (2548 CcY $ 2.50 $ 2,760,333
material with cutter head, sf)
pumped to stockpile area
Placement of Dike Material Spread out sandy stockpiled| 1,104,133 |11,400 LF of dikes to +0 ft MLLW (2548 CY $ 4.00 $ 4,416,533
soils with Dozer and sf)
Compact
Lateral Exp. (new) Upland area Site Development A31
Road Stone 45,333 for 20,400 LF of perm. Dikes - 20 ft. wide SY $ 12.00 (Table E-1 (GBA, 2003) $ 544,000
Geotextile 288,320 for 20,400 LF of ext. Dikes; 127.2' total SY $ 4.00 [Table E-1 (GBA, 2003) $ 1,153,280
width: slope length 82.2 ft with 20" crest, 5]
crest overlap and 20' toe
Personnel Pier 1 Table E-1 (GBA, 2003) LS $  250,000.00 [Table E-1 (GBA, 2003) $ 250,000
Foundation Stabilization/Strenghtening 664,889 20,400' * 176" dike width at base $ - $ -
excavated to 5 feet
Stone Work 386,089 |Total stone as calculated by 102.2' (82.2 '
slope width and 20 ' toe width) * 5'
Slope Armor Dike Section 364,854 TON $ 42.00 |Table E-1 (GBA, 2003) $ 15,323,868
Underlayer Armor Dike Section 164,184 TON $ 41.00 |Table E-1 (GBA, 2003) $ 6,731,556
Toe Armor Dike Section 138,509 TON $ 53.00 [Table E-1 (GBA, 2003) $ 7,340,998
Quarry Run Dike Section 72,971 TON $ 40.00 |Table E-1 (GBA, 2003) $ 2,918,832
Spillways 0 EA $  250,000.00 [Table E-1 (GBA, 2003) $ -
Erosion Control - Nursery Planting 1 LS $  200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from Site Area Hydraulic dredging of sandy | 1,925,156 (20,400 LF of dikes to +20 ft MLLW (2,548 (34 $ 2.50 $ 4,812,889
material with cutter head, sf)
pumped to stockpile area
Placement of Dike Material Spread out sandy stockpiled | 1,925,156 (20,400 LF of dikes to +20 ft MLLW (2,548 CcYy $ 4.00 $ 7,700,622
soils with Dozer and sf)
Compact
Vertical Expansion of Existing Cell
Road Stone 33,333 Table D-1 (GBA, 2003) - for 20,000 LF of SY $ 12.00 (Table E-1 (GBA, 2003) $ 400,000
perm. Dikes - 15 ft. wide (~40,000 SY)
Geotextile 33,333 only roadways SY $ 4.00 |Table E-1 (GBA, 2003) $ 133,333
Personnel Pier 1 Table E-1 (GBA, 2003) LS $  250,000.00 [Table E-1 (GBA, 2003) $ 250,000
Foundation Stabilization/Strenghtening 0 $ - $ -
Stone Work None for needed for vertical expansion of
existing - no shore protection needed
Slope Armor Dike Section 0 TON $ 42.00 |Table E-1 (GBA, 2003) $ -
Underlayer Armor Dike Section 0 TON $ 41.00 [Table E-1 (GBA, 2003) $ -
Toe Armor Dike Section 0 TON $ 53.00 [Table E-1 (GBA, 2003) $ -
Quarry Run Dike Section 0 TON $ 40.00 [Table E-1 (GBA, 2003) $ -
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COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Spillways 0 EA $  250,000.00 [Table E-1 (GBA, 2003) $ -
Erosion Control - Nursery Planting 1 LS $  200,000.00 [Table E-1 (GBA, 2003) $ 200,000
Dike Material - Available at Site $ -
Dike Material - Dredging of Sandy Material from Site Area Hydraulic dredging of sandy 688,889 (20,000 LF of dikes @ 25' height CcY $ 2.50 $ 1,722,223
material with cutter head,
pumped to stockpile area
Placement of Dike Material Spread out sandy stockpiled 688,889 20,000 LF of dikes @ 25' height CY $ 4.00 $ 2,755,556
soils with Dozer and
Compact
C. Dredging, Transport and Placement Costs $ 216,000,000.00
Mobilization/Demobilization average of USACE Norfolk
12 Mob & Demob for operating life of site YR $ 1,500,000.00 District records $ 18,000,000.00
Dredging of Mat'l from Channel Site capacity (cut volume) based on in- Based on USACE Dredging
Clamshell Dredge 24,000,000 place volume divided by 0.7 cY $ 3.00 Sreadsheet $ 72,000,000.00
Transportation of Dredged Mat'l to Site 24,000,000 [Cut volume CY $ 3.00 [$0.10/nmile/cy $ 72,000,000.00
Placement of Mat'l at Site Hydraulic Unloader 24,000,000 |Cut volume CY $ 2.25 $ 54,000,000.00
D. Habitat Development Costs $ 14,748,000.00
Planning and Design 3 YR $ 1,000,000.00 [(GBA, 2003) $ 3,000,000.00
Grading/Channels/Hydraulic Controls 300 ACRE $ 6,000.00 fz;)ér):f cy/LF x 250 $ 1,800,000.00
Planting and Seeding-Wetlands 300 ACRE $ 20,400.00 $ 6,120,000.00
Planting and Seeding-Uplands 870 ACRE $ 4,400.00 [$4,400 per acre $ 3,828,000.00
E. Operating & Maintenance Costs $ 37,347,000.00
O&M of Facility - Expansion 14.0 Site mamter?ance for operating life plus 2 YR $ 1,008,000.00 $90,000 + $45/Perimeter LF $ 14,112,000.00
years following placement (GBA, 2003)
O&M of Created Habitat 12.0 Site Operating Life YR $ 150,000.00 |(GBA, 2003) $ 1,800,000.00
Monitoring & Reporting of Facility 15.0 Site of Op(_eratlng life plus 3 years YR $  675000.00 (GBA, 2003) $ 10,125,000.00
following site placement
Monitoring and Reporting of Created Habitat 12.0 Site Operating Life YR $  500,000.00 [(GBA, 2003) $ 6,000,000.00
Other 12.0 Placement, dewatering and cr_ust ) YR $  442,500.00 $150,000 + $975/acre $ 5.310,000.00
management costs for operating life
SUBTOTAL COST (A+B+C+D+E) $ 361,935,016.94
CONTINGENCY (25%) $ 90,483,754.23
TOTAL COST $ 452,418,771.17
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 19
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SHORELINE RESTORATION—LOWER BAY
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SCREENING LEVEL COST ESTIMATE

CHANNEL APPROACH

[Chesapeake Bay Approach Channels (VA)

ALTERNATIVE - EXISTING SITES

[Shoreline Restoration - Lower Bay

ASSUMPTIONS/BASIS FOR ESTIMATE:

existing material inside the footprint of the facility.

Representative area for this alternative is the Eastern Shore of Virginia (Old Town Neck). Alternative includes restoring an eroded peninsula using dredged material. Components include installing a harden dike on three
sides (two dikes extending perpendicular from the shoreline and one longer dike parallel to the shoreline thereby restoring the eroded peninsula). Approximate dimensions of the rectangular peninsula is 1500' x 3200', or
approximately 110 acres. Water depth is assumed at 4 ft. The hardened dike has a 10 ft. crest and 10 ft height with 3:1 slopes. Dike fill volume is approximately 103,500 cy. Four feet of dredged material will be placed
behind the dike to create low marsh and high marsh habitat.

Assuming the placement of 4 ft within the 110 acre site, the in-place volume of the site is 0.71 mcy, and does not exclude material required for dike constructuion. Itis assumed that interior/exterior dike construction utilizes
The site capacity (cut volume) is equal to the in-place volume divided by a factor of 0.9.

Culverts and backwater spillways used to allow tidal inundation. It is assumed dredged material will be placed over 2-yr period. Project will take 4 yrs to allow settlement of the dredge material prior to final grading and establisl

1. In-place Site Volume (MCY) 0.71 5. Site Surface Area (ACRE) 110
2. Site Operating Life (YRS) 4 6. Upland Surface Area (ACRE) 0
3. Site Capacity (cut volume) (MCY)* 0.79 7. Exterior Dike Perimeter (FT) 6,200
4. Average One-Way Hauling Distance (NMILES) 7 8. Interior Dike Perimeter (FT) N/A
* Factor of .90 used considering only 2 lifts and site open to tidal fluctuations within 2 years
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 1,019,422
Study and Design 1 LS $ 769,421.93 |Includes recon study, feasibility | $ 769,422
study and design. These costs
should be approx. 6% of total
construction costs.
Permitting 1 LS $ 250,000.00 [Permit required for dredged $ 250,000
material placement
|[B. Site Development Costs $ 6,115,399
Mob/Demob Bonding 1 LS $ 400,073 |Assumes 7% of total $ 400,073
construction costs
Road Stone for Dike Crest 10,333 6200 LF of perm. Dike - 15 ft. SY $ 12.00 |Table E-1 (GBA, 2003) $ 124,000
wide
Geotextile 59,658 6,200 LF perm. Dike, dike slope SY $ 4.00 |Table E-1 (GBA, 2003) $ 238,631
31.6 ft. - 25 ft. toe overlap and
15 ft. crest overlap
Stabilization of Foundation 10,333 Assume 20% of dike foot print CcY $ 12.00 |Table E-1 (GBA, 2003) $ 124,000
75' x 6200LF and a depth of 3 ft.
Slope Armor 27,429 Outside slope - Slope length TONS $ 53.00 |Shoreline Project Public $ 1,453,726
31.6 ft. - Assume 2 ft. thickness, Landing Dorchester County
full dike length of 6,200 LF and (WESTON, 2004)
unit weight of 140 pcf
Underlayer Armor Dike Section 12,735 Same dimensions as slope TONS $ 52.00 |Shoreline Project Public $ 662,210
armor but 1 ft. thickness and unit Landing Dorchester County
weight of 130 pcf (WESTON, 2004)
Toe Armor Dike Section 24,844 Toe armor extends 25 ft. on 2 TONS $ 88.00 |Shoreline Project Public $ 2,186,250
sides and 10 ft on one side. Landing Dorchester County
Thickness is 2.5 ft. and 150 pcf (WESTON, 2004)
Spillways 1 Assume 1 spillway needed to EA $ 250,000.00 |Table E-1 (GBA, 2003) $ 250,000
dewater site prior to allowing
tidal inundation for wetland
Erosion Control - Inside Slope of Perimeter Dike 1 Acres $ 4,400.00 |M.S. Means 2004 $ 3,759
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l COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Dike Material - Assumes Available On-site
Dredging and Stockpiling Dike Material Hydraulic Dredging of 103,500 See above dike dimensions CcY $ 2.50 [Cost for Dredging provide by $ 258,750
Granular mat'l from site CENAB - see dredging costing
area sheet
Placement of Dike Material Spread out sandy 103,500 See assumptions above for (634 $ 4.00 [M.S. Means 2004 $ 414,000
stockpiled soils with Dozer dikes
and Compact
Mobilization/Demobilization 2 Mob & Demob for operating life YR $ 1,500,000.00 [Based on Bid Sheets provided | $ 3,000,000
of site by USACE and Dredging
Spreadsheet
Dredging of Mat'l from Channel Clamshell Dredging 789,000 Cut volume equal to Site (634 $ 2.00 |Based on USACE Dredging $ 1,578,000
Capacity divided by a factor of Spreadsheet
0.9 since material will be placed
in only 2 lifts (total 4 ft. thick) and
inundated within 2 yrs to
establish wetlands.
Transportation of Dredged Mat'l to Site 789,000 Transportation volume equal to cYy $ 0.70 |$0.10/nmile/cy $ 552,300
cut volume
Placement of Mat'| at Site Hydraulic pumping to diked 789,000 Transfer volume equal to cut (634 $ 2.00 |Based on USACE Dredging $ 1,578,000
area volume Spreadsheet
Planning and Design 1 (GBA, 2003) LS $  39,600.00 |Assume 6% of total $ 39,600
Implementation Costs
Planting and Seeding 110 Wetland Surface Area ACRE $  20,400.00 $ 2,244,000
Grading/Channels/Hydraulic Controls 110 Wetland Surface Area ACRE $ 6,000.00 [$8/cy x 3cy/LF x 250 LF/acre $ 660,000
(GBA, 2003)
O&M of Facility - Expansion 6 Site Operating Life plus 2 years YR $ 329,000.00 [$50,000 + $45/LF Perimeter $ 1,974,000
after placement (GBA, 2003)
O&M of Created Habitat 4 Site Operating Life YR $  50,000.00 [Approx. 20% of Cost for Large | $ 200,000
(1000 acre) Island (GBA, 2003)
Monitoring & Reporting of Facility 7 Site Operating Life plus 3 years YR $ 135,000.00 |Approx. 20% of Cost for Large | $ 945,000
after placement (1000 acre) Island (GBA, 2003)
Monitoring and Reporting of Created Habitat 4 Site Operating Life YR $ 100,000.00 [Approx. 20% of Cost for Large | $ 400,000
(1000 acre) Island (GBA, 2003)
Other: Dredged Material Management 4 Site Operating Life YR $ 257,250.00 |Placement, dewatering, and $ 1,029,000
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)
SUBTOTAL COST $ 21,334,721
CONTINGENCY (35%) $ 7,467,152
TOTAL COST $ 28,801,873
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 41
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SHORELINE RESTORATION—MID BAY
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SCREENING LEVEL COST ESTIMATE

CHANNEL APPROACH

[Harbor Channels

ALTERNATIVE - EXISTING SITES

[Shoreline Restoration - Mid Bay

ASSUMPTIONS/BASIS FOR ESTIMATE:

e &

PRI ST -

Representative area for this alternative is Northwest Dorchester County, MD. Alternative includes restoring an eroded peninsula using dredged material. Components include installing a harden dike on three sides (two dikes
extending perpendicular from the shoreline and one longer dike parallel to the shoreline thereby restoring the eroded peninsula). Approximate dimensions of the rectangular peninsula is 1500' x 5100', or approximately 175
acres. Water depth is assumed at 4 ft. The hardened dike has a 10 ft. crest and 10 ft height with 3:1 slopes. Dike fill volume is approximately 135,000 cy. Four feet of dredged material will be placed behind the dike to create
low marsh and high marsh habitat.

Assuming the placement of 4 ft within the 175 acre site, the in-place volume of the site is 1.13 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes

1. In-place Site Volume (MCY) 1.13 5. Site Surface Area (ACRE) 175
2. Site Operating Life (YRS) 4 6. Upland Surface Area (ACRE) 0
3. Site Capacity (cut volume) (MCY)* 1.26 7. Exterior Dike Perimeter (FT) 8,100
4. Average One-Way Hauling Distance (NMILES) 50 8. Interior Dike Perimeter (FT) N/A
* Factor of .90 used considering only 2 lifts and site open to tidal fluctuations within 2 years
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 1,614,962
Study and Design 1 LS $ 1,364,961.65 |Includes recon study, feasibility | $ 1,364,962
study and design. These costs
should be approx. 6% of total
construction costs.
Permitting 1 LS $  250,000.00 |Permit required for dredged $ 250,000
material placement
|[B. Site Development Costs $ 7,189,361
"Mob/Demob Bonding 1 LS $ 470,332 [Assumes 7% of total $ 470,332
construction costs
Road Stone for Dike Crest 13,500 8100 LF of perm. Dike - 15 ft. SY $ 12.00 |Table E-1 (GBA, 2003) $ 162,000
wide (~13,500 SY)
Geotextile 78,000 8,100 LF perm. Dike, dike slope SYy $ 4.00 |Table E-1 (GBA, 2003) $ 312,000
31.6 ft. - 25 ft. toe overlap and
15 ft. crest overlap
Stabilization of Foundation 13,500 Assume 20% of dike foot print CY $ 12.00 |Table E-1 (GBA, 2003) $ 162,000
75' x 8100LF and a depth of 3 ft.
Slope Armor 35,834 Outside slope - Slope length TONS $ 53.00 [Shoreline Project Public Landing| $ 1,899,223
31.6 ft. - Assume 2 ft. thickness, Dorchester County (WESTON,
full dike length of 8,100 LF and 2004)
unit weight of 140 pcf
Underlayer Armor Dike Section 16,637 Same dimensions as slope TONS $ 52.00 [Shoreline Project Public Landing| $ 865,145
armor but 1 ft. thickness and Dorchester County (WESTON,
unit weight of 130 pcf 2004)
Toe Armor Dike Section 24,844 Toe armor extends 25 ft. on 2 TONS $ 88.00 [Shoreline Project Public Landing| $ 2,186,250
sides and 10 ft on one side. Dorchester County (WESTON,
Thickness is 2.5 ft. and 150 pcf 2004)
Spillways 1 Assume 1 spillway needed to EA $  250,000.00 |Table E-1 (GBA, 2003) $ 250,000
dewater site prior to allowing
tidal inundation for wetland
Erosion Control - Inside Slope of Perimeter Dike 1 Acres $ 4,400.00 |M.S. Means 2004 $ 4,911

|[Dike Material - Assumes Available On-site
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COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Dredging and Stockpiling Dike Material Hydraulic Dredging of 135,000 See above dike dimensions CcY $ 2.50 [Cost for Dredging provide by $ 337,500
Granular mat'l from site CENARB - see dredging costing
area sheet
Placement of Dike Material Spread out sandy 135,000 See assumptions above for CY $ 4.00 |M.S. Means 2004 $ 540,000

stockpiled soils with Dozer
and Compact

dikes

Mobilization/Demobilization 2 Mob & Demob for operating life YR $ 1,500,000.00 [Based on Bid Sheets provided $ 3,000,000
of site by USACE and Dredging
Spreadsheet
Dredging of Mat'l from Channel Clamshell Dredging 1,256,000 Cut volume equal to Site CY $ 3.00 [Based on USACE Dredging $ 3,768,000
Capacity divided by a factor of Spreadsheet
0.9 since material will be placed
in only 2 lifts (total 4 ft. thick)
and inundated within 2 yrs to
establish wetlands.
Transportation of Dredged Mat'l to Site 1,256,000 Transportation volume equal to CY $ 5.00 |$0.10/nmile/cy $ 6,280,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to diked 1,256,000 Transfer volume equal to cut CY $ 2.00 |Based on USACE Dredging $ 2,512,000

area

volume

Spreadsheet

Planning and Design 1 (GBA, 2003) LS $ 63,000.00 [Assume 6% of total $ 63,000
Implementation Costs

Planting and Seeding 175 ACRE $ 20,400.00 $ 3,570,000

Grading/Channels/Hydraulic Controls 175 Wetland Surface Area ACRE $ 6,000.00 [$8/cy x 3cy/LF x 250 LF/acre $ 1,050,000
(GBA, 2003)

O&M of Facility - Expansion 6 Site Operating Life plus 2 years YR $  414,500.00 ($50,000 + $45/LF Perimeter $ 2,487,000

after placement (GBA, 2003)

O&M of Created Habitat 4 Site Operating Life YR $ 50,000.00 |Approx. 20% of Cost for Large $ 200,000
(1000 acre) Island (GBA, 2003)

Monitoring & Reporting of Facility 7 Site Operating Life plus 3 years YR $  135,000.00 [Approx. 20% of Cost for Large $ 945,000

after placement (1000 acre) Island (GBA, 2003)

Monitoring and Reporting of Created Habitat 4 Site Operating Life YR $  100,000.00 [Approx. 20% of Cost for Large $ 400,000
(1000 acre) Island (GBA, 2003)

Other: Dredged Material Management 4 Site Operating Life YR $ 320,625.00 [Placement, dewatering, and $ 1,282,500
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)

SUBTOTAL COST (A+B+C+D+E) $ 34,361,822

CONTINGENCY (35%) $ 12,026,638

TOTAL COST $ 46,388,460

TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 41
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[c&D Approach |
ALTERNATIVE - EXISTING SITES

[Shoreline Restoration - Mid Bay |

ASSUMPTIONS/BASIS FOR ESTIMATE:

Representative area for this alternative is Northwest Dorchester County, MD. Alternative includes restoring an eroded peninsula using dredged material. Components include installing a harden dike on three sides (two dikes
extending perpendicular from the shoreline and one longer dike parallel to the shoreline thereby restoring the eroded peninsula). Approximate dimensions of the rectangular peninsula is 1500' x 5100', or approximately 175
acres. Water depth is assumed at 4 ft. The hardened dike has a 10 ft. crest and 10 ft height with 3:1 slopes. Dike fill volume is approximately 135,000 cy. Four feet of dredged material will be placed behind the dike to create
low marsh and high marsh habitat.

Assuming the placement of 4 ft within the 175 acre site, the in-place volume of the site is 1.13 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes

1. In-place Site Volume (MCY) 1.13 5. Site Surface Area (ACRE) 175
2. Site Operating Life (YRS) 4 6. Upland Surface Area (ACRE) 0
3. Site Capacity (cut volume) (MCY)* 1.26 7. Exterior Dike Perimeter (FT) 8,100
4. Average One-Way Hauling Distance (NMILES) 50 8. Interior Dike Perimeter (FT) N/A
* Factor of .90 used considering only 2 lifts and site open to tidal fluctuations within 2 years
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 1,614,962
Study and Design 1 LS $ 1,364,961.65 |Includes recon study, feasibility | $ 1,364,962
study and design. These costs
should be approx. 6% of total
construction costs.
Permitting 1 LS $  250,000.00 [Permit required for dredged $ 250,000
material placement
|lB. Site Development Costs $ 7,189,361
Mob/Demob Bonding 1 LS $ 470,332 [Assumes 7% of total $ 470,332
construction costs
Road Stone for Dike Crest 13,500 8100 LF of perm. Dike - 15 ft. SY $ 12.00 |Table E-1 (GBA, 2003) $ 162,000
wide (~13,500 SY)
Geotextile 78,000 8,100 LF perm. Dike, dike slope SY $ 4.00 |Table E-1 (GBA, 2003) $ 312,000
31.6 ft. - 25 ft. toe overlap and
15 ft. crest overlap
Stabilization of Foundation 13,500 Assume 20% of dike foot print CYy $ 12.00 |Table E-1 (GBA, 2003) $ 162,000
75' x 8100LF and a depth of 3 ft.
Slope Armor 35,834 Outside slope - Slope length TONS $ 53.00 [Shoreline Project Public Landing| $ 1,899,223
31.6 ft. - Assume 2 ft. thickness, Dorchester County (WESTON,
full dike length of 8,100 LF and 2004)
unit weight of 140 pcf
Underlayer Armor Dike Section 16,637 Same dimensions as slope TONS $ 52.00 [Shoreline Project Public Landing 865,145
armor but 1 ft. thickness and Dorchester County (WESTON,
unit weight of 130 pcf 2004)
Toe Armor Dike Section 24,844 Toe armor extends 25 ft. on 2 TONS $ 88.00 |Shoreline Project Public Landing 2,186,250
sides and 10 ft on one side. Dorchester County (WESTON,
Thickness is 2.5 ft. and 150 pcf 2004)
Spillways 1 Assume 1 spillway needed to EA $  250,000.00 |Table E-1 (GBA, 2003) 250,000
dewater site prior to allowing
tidal inundation for wetland
Erosion Control - Inside Slope of Perimeter Dike 1 Acres $ 4,400.00 |M.S. Means 2004 4,911
|[Dike Material - Assumes Available On-site
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COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Dredging and Stockpiling Dike Material Hydraulic Dredging of 135,000 See above dike dimensions CcY $ 2.50 [Cost for Dredging provide by $ 337,500
Granular mat'l from site CENARB - see dredging costing
area sheet
Placement of Dike Material Spread out sandy 135,000 See assumptions above for CY $ 4.00 |M.S. Means 2004 $ 540,000

stockpiled soils with Dozer
and Compact

dikes

Mobilization/Demobilization 2 Mob & Demob for operating life YR $ 1,500,000.00 [Based on Bid Sheets provided $ 3,000,000
of site by USACE and Dredging
Spreadsheet
Dredging of Mat'l from Channel Clamshell Dredging 1,256,000 Cut volume equal to Site CY $ 3.00 [Based on USACE Dredging $ 3,768,000
Capacity divided by a factor of Spreadsheet
0.9 since material will be placed
in only 2 lifts (total 4 ft. thick)
and inundated within 2 yrs to
establish wetlands.
Transportation of Dredged Mat'l to Site 1,256,000 Transportation volume equal to CY $ 5.00 |$0.10/nmile/cy $ 6,280,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to diked 1,256,000 Transfer volume equal to cut CY $ 2.00 |Based on USACE Dredging $ 2,512,000

area

volume

Spreadsheet

Planning and Design 1 (GBA, 2003) LS $ 63,000.00 [Assume 6% of total $ 63,000
Implementation Costs

Planting and Seeding 175 ACRE $ 20,400.00 $ 3,570,000

Grading/Channels/Hydraulic Controls 175 Wetland Surface Area ACRE $ 6,000.00 [$8/cy x 3cy/LF x 250 LF/acre $ 1,050,000
(GBA, 2003)

O&M of Facility - Expansion 6 Site Operating Life plus 2 years YR $  414,500.00 ($50,000 + $45/LF Perimeter $ 2,487,000

after placement (GBA, 2003)

O&M of Created Habitat 4 Site Operating Life YR $ 50,000.00 |Approx. 20% of Cost for Large $ 200,000
(1000 acre) Island (GBA, 2003)

Monitoring & Reporting of Facility 7 Site Operating Life plus 3 years YR $  135,000.00 [Approx. 20% of Cost for Large $ 945,000

after placement (1000 acre) Island (GBA, 2003)

Monitoring and Reporting of Created Habitat 4 Site Operating Life YR $  100,000.00 [Approx. 20% of Cost for Large $ 400,000
(1000 acre) Island (GBA, 2003)

Other: Dredged Material Management 4 Site Operating Life YR $ 320,625.00 [Placement, dewatering, and $ 1,282,500
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)

SUBTOTAL COST (A+B+C+D+E) $ 34,361,822

CONTINGENCY (35%) $ 12,026,638

TOTAL COST $ 46,388,460

TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 41
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SCREENING LEVEL COST ESTIMATE

CHANNEL APPROACH

[Chesapeake Bay Approach (MD)

ALTERNATIVE - EXISTING SITES

[Shoreline Restoration - Mid Bay

ASSUMPTIONS/BASIS FOR ESTIMATE:

Representative area for this alternative is Northwest Dorchester County, MD. Alternative includes restoring an eroded peninsula using dredged material. Components include installing a harden dike on three sides (two dikes
extending perpendicular from the shoreline and one longer dike parallel to the shoreline thereby restoring the eroded peninsula). Approximate dimensions of the rectangular peninsula is 1500' x 5100', or approximately 175
acres. Water depth is assumed at 4 ft. The hardened dike has a 10 ft. crest and 10 ft height with 3:1 slopes. Dike fill volume is approximately 135,000 cy. Four feet of dredged material will be placed behind the dike to create
low marsh and high marsh habitat. |

Assuming the placement of 4 ft within the 175 acre site, the in-place volume of the site is 1.13 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes

1. In-place Site Volume (MCY) 1.13 5. Site Surface Area (ACRE) 175
2. Site Operating Life (YRS) 4 6. Upland Surface Area (ACRE) 0
3. Site Capacity (cut volume) (MCY)* 1.26 7. Exterior Dike Perimeter (FT) 8,100
4. Average One-Way Hauling Distance (NMILES) 40 8. Interior Dike Perimeter (FT) N/A
* Factor of .90 used considering only 2 lifts and site open to tidal fluctuations within 2 years
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 1,539,602
Study and Design 1 LS $ 1,289,601.65 |Includes recon study, feasibility | $ 1,289,602
study and design. These costs
should be approx. 6% of total
construction costs.
Permitting 1 LS $  250,000.00 |Permit required for dredged $ 250,000
material placement
|[B. Site Development Costs $ 7,189,361
"Mob/Demob Bonding 1 LS $ 470,332 [Assumes 7% of total $ 470,332
construction costs
Road Stone for Dike Crest 13,500 8100 LF of perm. Dike - 15 ft. SY $ 12.00 |Table E-1 (GBA, 2003) $ 162,000
wide (~13,500 SY)
Geotextile 78,000 8,100 LF perm. Dike, dike slope SY $ 4.00 |Table E-1 (GBA, 2003) $ 312,000
31.6 ft. - 25 ft. toe overlap and
15 ft. crest overlap
Stabilization of Foundation 13,500 Assume 20% of dike foot print CY $ 12.00 |Table E-1 (GBA, 2003) $ 162,000
75' x 8100LF and a depth of 3 ft.
Slope Armor 35,834 Outside slope - Slope length TONS $ 53.00 [Shoreline Project Public Landing| $ 1,899,223
31.6 ft. - Assume 2 ft. thickness, Dorchester County (WESTON,
full dike length of 8,100 LF and 2004)
unit weight of 140 pcf
Underlayer Armor Dike Section 16,637 Same dimensions as slope TONS $ 52.00 [Shoreline Project Public Landing| $ 865,145
armor but 1 ft. thickness and Dorchester County (WESTON,
unit weight of 130 pcf 2004)
Toe Armor Dike Section 24,844 Toe armor extends 25 ft. on 2 TONS $ 88.00 [Shoreline Project Public Landing| $ 2,186,250
sides and 10 ft on one side. Dorchester County (WESTON,
Thickness is 2.5 ft. and 150 pcf 2004)
Spillways 1 Assume 1 spillway needed to EA $  250,000.00 |Table E-1 (GBA, 2003) $ 250,000
dewater site prior to allowing
tidal inundation for wetland
Erosion Control - Inside Slope of Perimeter Dike 1 Acres $ 4,400.00 |M.S. Means 2004 $ 4,911

|[Dike Material - Assumes Available On-site
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COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Dredging and Stockpiling Dike Material Hydraulic Dredging of 135,000 See above dike dimensions CcY $ 2.50 [Cost for Dredging provide by $ 337,500
Granular mat'l from site CENARB - see dredging costing
area sheet
Placement of Dike Material Spread out sandy 135,000 See assumptions above for CY $ 4.00 |M.S. Means 2004 $ 540,000

stockpiled soils with Dozer
and Compact

dikes

Mobilization/Demobilization 2 Mob & Demob for operating life YR $ 1,500,000.00 [Based on Bid Sheets provided $ 3,000,000
of site by USACE and Dredging
Spreadsheet
Dredging of Mat'l from Channel Clamshell Dredging 1,256,000 Cut volume equal to Site CY $ 3.00 [Based on USACE Dredging $ 3,768,000
Capacity divided by a factor of Spreadsheet
0.9 since material will be placed
in only 2 lifts (total 4 ft. thick)
and inundated within 2 yrs to
establish wetlands.
Transportation of Dredged Mat'l to Site 1,256,000 Transportation volume equal to CY $ 4.00 |$0.10/nmile/cy $ 5,024,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to diked 1,256,000 Transfer volume equal to cut CY $ 2.00 |Based on USACE Dredging $ 2,512,000

area

volume

Spreadsheet

Planning and Design 1 (GBA, 2003) LS $ 63,000.00 [Assume 6% of total $ 63,000
Implementation Costs

Planting and Seeding 175 ACRE $ 20,400.00 $ 3,570,000

Grading/Channels/Hydraulic Controls 175 Wetland Surface Area ACRE $ 6,000.00 [$8/cy x 3cy/LF x 250 LF/acre $ 1,050,000
(GBA, 2003)

O&M of Facility - Expansion 6 Site Operating Life plus 2 years YR $  414,500.00 ($50,000 + $45/LF Perimeter $ 2,487,000

after placement (GBA, 2003)

O&M of Created Habitat 4 Site Operating Life YR $ 50,000.00 |Approx. 20% of Cost for Large $ 200,000
(1000 acre) Island (GBA, 2003)

Monitoring & Reporting of Facility 7 Site Operating Life plus 3 years YR $  135,000.00 [Approx. 20% of Cost for Large $ 945,000

after placement (1000 acre) Island (GBA, 2003)

Monitoring and Reporting of Created Habitat 4 Site Operating Life YR $  100,000.00 [Approx. 20% of Cost for Large $ 400,000
(1000 acre) Island (GBA, 2003)

Other: Dredged Material Management 4 Site Operating Life YR $ 320,625.00 [Placement, dewatering, and $ 1,282,500
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)

SUBTOTAL COST (A+B+C+D+E) $ 33,030,462

CONTINGENCY (35%) $ 11,560,662

TOTAL COST $ 44,591,124

TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 39
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SHORELINE RESTORATION—UPPER BAY
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Harbor Channels |
ALTERNATIVE - EXISTING SITES

[Shoreline Restoration - Upper Bay |

ASSUMPTIONS/BASIS FOR ESTIMATE:

Representative area for this alternative is West of Rock Hall, Maryland. Alternative includes restoring an eroded peninsula using dredged material. Components include installing a harden dike on three sides (two dikes
extending perpendicular from the shoreline and one longer dike parallel to the shoreline thereby restoring the eroded peninsula). Approximate dimensions of the rectangular peninsula is 1500' x 3200', or approximately 110
acres. Water depth is assumed at 4 ft. The hardened dike has a 10 ft. crest and 10 ft height with 3:1 slopes. Dike fill volume is approximately 103,500 cy. Four feet of dredged material will be placed behind the dike to create
low marsh and high marsh habitat.

Assuming the placement of 4 ft within the 110 acre site, the in-place volume of the site is 0.71 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes
existing material inside the footprint of the facility.  The site capacity (cut volume) is equal to the in-place volume divided by a factor of 0.9.

1. In-place Site Volume (MCY) 0.71 5. Site Surface Area (ACRE) 110
2. Site Operating Life (YRS) 4 6. Upland Surface Area (ACRE) 0
3. Site Capacity (cut volume) (MCY)* 0.79 7. Exterior Dike Perimeter (FT) 6,200
4. Average One-Way Hauling Distance (NMILES) 13 8. Interior Dike Perimeter (FT) N/A
* Factor of .90 used considering only 2 lifts and site open to tidal fluctuations within 2 years
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 1,047,826
Study and Design 1 LS $  797,825.93 [Includes recon study, feasibility | $ 797,826
study and design. These costs
should be approx. 6% of total
construction costs.
Permitting 1 LS $  250,000.00 (Permit required for dredged $ 250,000
material placement
|[B. Site Development Costs $ 6,115,399
Mob/Demob Bonding 1 LS $ 400,073 [Assumes 7% of total $ 400,073
construction costs
Road Stone for Dike Crest 10,333 6200 LF of perm. Dike - 15 ft. SY $ 12.00 |Table E-1 (GBA, 2003) $ 124,000
wide
Geotextile 59,658 6,200 LF perm. Dike, dike slope SY $ 4.00 |Table E-1 (GBA, 2003) $ 238,631
31.6 ft. - 25 ft. toe overlap and
15 ft. crest overlap
Stabilization of Foundation 10,333 Assume 20% of dike foot print CYy $ 12.00 |Table E-1 (GBA, 2003) $ 124,000
75' x 6200LF and a depth of 3 ft.
Slope Armor 27,429 Outside slope - Slope length TONS $ 53.00 [Shoreline Project Public Landing 1,453,726
31.6 ft. - Assume 2 ft. thickness, Dorchester County (WESTON,
full dike length of 6,200 LF and 2004)
unit weight of 140 pcf
Underlayer Armor Dike Section 12,735 Same dimensions as slope TONS $ 52.00 [Shoreline Project Public Landing 662,210
armor but 1 ft. thickness and Dorchester County (WESTON,
unit weight of 130 pcf 2004)
Toe Armor Dike Section 24,844 Toe armor extends 25 ft. on 2 TONS $ 88.00 |Shoreline Project Public Landing 2,186,250
sides and 10 ft on one side. Dorchester County (WESTON,
Thickness is 2.5 ft. and 150 pcf 2004)
Spillways 1 Assume 1 spillway needed to EA $  250,000.00 |Table E-1 (GBA, 2003) 250,000
dewater site prior to allowing
tidal inundation for wetland
Erosion Control - Inside Slope of Perimeter Dike 1 Acres $ 4,400.00 |M.S. Means 2004 3,759
|[Dike Material - Assumes Available On-site
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COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Dredging and Stockpiling Dike Material Hydraulic Dredging of 103,500 See above dike dimensions CcY $ 2.50 [Cost for Dredging provide by $ 258,750
Granular mat'l from site CENARB - see dredging costing
area sheet
Placement of Dike Material Spread out sandy 103,500 See assumptions above for CY $ 4.00 |M.S. Means 2004 $ 414,000

stockpiled soils with Dozer
and Compact

dikes

Mobilization/Demobilization 2 Mob & Demob for operating life YR $ 1,500,000.00 [Based on Bid Sheets provided $ 3,000,000
of site by USACE and Dredging
Spreadsheet
Dredging of Mat'l from Channel Clamshell Dredging 789,000 Cut volume equal to Site CY $ 2.00 [Based on USACE Dredging $ 1,578,000
Capacity divided by a factor of Spreadsheet
0.9 since material will be placed
in only 2 lifts (total 4 ft. thick)
and inundated within 2 yrs to
establish wetlands.
Transportation of Dredged Mat'l to Site Barge 789,000 Transportation volume equal to CY $ 1.30 ($0.10/nmile/cy $ 1,025,700
cut volume
Placement of Mat'l at Site Hydraulic pumping to diked 789,000 Transfer volume equal to cut CY $ 2.00 (Based on USACE Dredging $ 1,578,000

area

volume

Spreadsheet

Planning and Design 1 (GBA, 2003) LS $ 39,600.00 [Assume 6% of total $ 39,600
Implementation Costs

Planting and Seeding 110 ACRE $ 20,400.00 $ 2,244,000

Grading/Channels/Hydraulic Controls 110 Wetland Surface Area ACRE $ 6,000.00 [$8/cy x 3cy/LF x 250 LF/acre $ 660,000
(GBA, 2003)

O&M of Facility - Expansion 6 Site Operating Life plus 2 years YR $  329,000.00 ($50,000 + $45/LF Perimeter $ 1,974,000

after placement (GBA, 2003)

O&M of Created Habitat 4 Site Operating Life YR $ 50,000.00 |Approx. 20% of Cost for Large $ 200,000
(1000 acre) Island (GBA, 2003)

Monitoring & Reporting of Facility 7 Site Operating Life plus 3 years YR $  135,000.00 [Approx. 20% of Cost for Large $ 945,000

after placement (1000 acre) Island (GBA, 2003)

Monitoring and Reporting of Created Habitat 4 Site Operating Life YR $  100,000.00 [Approx. 20% of Cost for Large $ 400,000
(1000 acre) Island (GBA, 2003)

Other: Dredged Material Management 4 Site Operating Life YR $  257,250.00 [Placement, dewatering, and $ 1,029,000
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)

SUBTOTAL COST (A+B+C+D+E) $ 21,836,525

CONTINGENCY (35%) $ 7,642,784

TOTAL COST $ 29,479,308

TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 42
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SCREENING LEVEL COST ESTIMATE

CHANNEL APPROACH

[c&D Approach Channels

ALTERNATIVE - EXISTING SITES

[Shoreline Restoration - Upper Bay

ASSUMPTIONS/BASIS FOR ESTIMATE:
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Representative area for this alternative is West of Rock Hall, Maryland. Alternative includes restoring an eroded peninsula using dredged material. Components include installing a harden dike on three sides (two dikes
extending perpendicular from the shoreline and one longer dike parallel to the shoreline thereby restoring the eroded peninsula). Approximate dimensions of the rectangular peninsula is 1500' x 3200', or approximately 110
acres. Water depth is assumed at 4 ft. The hardened dike has a 10 ft. crest and 10 ft height with 3:1 slopes. Dike fill volume is approximately 103,500 cy. Four feet of dredged material will be placed behind the dike to create
low marsh and high marsh habitat.

Assuming the placement of 4 ft within the 110 acre site, the in-place volume of the site is 0.71 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes

1. In-place Site Volume (MCY) 0.71 5. Site Surface Area (ACRE) 110
2. Site Operating Life (YRS) 4 6. Upland Surface Area (ACRE) 0
3. Site Capacity (cut volume) (MCY)* 0.79 7. Exterior Dike Perimeter (FT) 6,200
4. Average One-Way Hauling Distance (NMILES) 6 8. Interior Dike Perimeter (FT) N/A
* Factor of .90 used considering only 2 lifts and site open to tidal fluctuations within 2 years
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs 1,014,688
Study and Design 1 LS $  764,687.93 [Includes recon study, feasibility 764,688
study and design. These costs
should be approx. 6% of total
construction costs.
Permitting 1 LS $  250,000.00 [Permit required for dredged 250,000
material placement
|[B. Site Development Costs 6,115,399
Mob/Demob Bonding 1 LS $ 400,073 [Assumes 7% of total 400,073
construction costs
Road Stone for Dike Crest 10,333 6200 LF of perm. Dike - 15 ft. SY $ 12.00 |Table E-1 (GBA, 2003) 124,000
wide
Geotextile 59,658 6,200 LF perm. Dike, dike slope SY $ 4.00 |Table E-1 (GBA, 2003) 238,631
31.6 ft. - 25 ft. toe overlap and
15 ft. crest overlap
Stabilization of Foundation 10,333 Assume 20% of dike foot print CYy $ 12.00 |Table E-1 (GBA, 2003) 124,000
75' x 6200LF and a depth of 3 ft.
Slope Armor 27,429 Outside slope - Slope length TONS $ 53.00 [Shoreline Project Public Landing 1,453,726
31.6 ft. - Assume 2 ft. thickness, Dorchester County (WESTON,
full dike length of 6,200 LF and 2004)
unit weight of 140 pcf
Underlayer Armor Dike Section 12,735 Same dimensions as slope TONS $ 52.00 [Shoreline Project Public Landing 662,210
armor but 1 ft. thickness and Dorchester County (WESTON,
unit weight of 130 pcf 2004)
Toe Armor Dike Section 24,844 Toe armor extends 25 ft. on 2 TONS $ 88.00 |Shoreline Project Public Landing 2,186,250
sides and 10 ft on one side. Dorchester County (WESTON,
Thickness is 2.5 ft. and 150 pcf 2004)
Spillways 1 Assume 1 spillway needed to EA $  250,000.00 |Table E-1 (GBA, 2003) 250,000
dewater site prior to allowing
tidal inundation for wetland
Erosion Control - Inside Slope of Perimeter Dike 1 Acres $ 4,400.00 |M.S. Means 2004 3,759

|[Dike Material - Assumes Available On-site
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stockpiled soils with Dozer
and Compact

dikes

COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Dredging and Stockpiling Dike Material Hydraulic Dredging of 103,500 See above dike dimensions CcY $ 2.50 [Cost for Dredging provide by $ 258,750
Granular mat'l from site CENARB - see dredging costing
area sheet
Placement of Dike Material Spread out sandy 103,500 See assumptions above for CY $ 4.00 |M.S. Means 2004 $ 414,000

area

volume

Spreadsheet

Mobilization/Demobilization Mob & Demob for operating life YR $ 1,500,000.00 [Based on Bid Sheets provided $ 3,000,000
of site by USACE and Dredging
Spreadsheet
Dredging of Mat'l from Channel Clamshell Dredging 789,000 Cut volume equal to Site CY $ 2.00 [Based on USACE Dredging $ 1,578,000
Capacity divided by a factor of Spreadsheet
0.9 since material will be placed
in only 2 lifts (total 4 ft. thick)
and inundated within 2 yrs to
establish wetlands.
Transportation of Dredged Mat'l to Site 789,000 Transportation volume equal to CY $ 0.60 |$0.10/nmile/cy $ 473,400
cut volume
Placement of Mat'l at Site Hydraulic pumping to diked 789,000 Transfer volume equal to cut CY $ 2.00 (Based on USACE Dredging $ 1,578,000

Implementation Costs

Planning and Design 1 (GBA, 2003) LS $ 39,600.00 [Assume 6% of total $ 39,600

Grading/Channels/Hydraulic Controls 110 Wetland Surface Area ACRE $ 6,000.00 |$8/cy x 3cy/LF x 250 LF/acre $ 660,000
(GBA, 2003)
Planting and Seeding 110 Site Surface Area ACRE $ 20,400.00 [(GBA, 2003) $ 2,244,000
O&M of Facility - Expansion 6 Site Operating Life plus 2 years YR $  329,000.00 ($50,000 + $45/LF Perimeter $ 1,974,000
after placement (GBA, 2003)
O&M of Created Habitat 4 Site Operating Life YR $ 50,000.00 |Approx. 20% of Cost for Large $ 200,000
(1000 acre) Island (GBA, 2003)
Monitoring & Reporting of Facility 7 Site Operating Life plus 3 years YR $  135,000.00 [Approx. 20% of Cost for Large $ 945,000
after placement (1000 acre) Island (GBA, 2003)
Monitoring and Reporting of Created Habitat 4 Site Operating Life YR $  100,000.00 [Approx. 20% of Cost for Large $ 400,000
(1000 acre) Island (GBA, 2003)
Other: Dredged Material Management 4 Site Operating Life YR $  257,250.00 [Placement, dewatering, and $ 1,029,000
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) $ 21,251,087
CONTINGENCY (35%) $ 7,437,880
TOTAL COST $ 28,688,967
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 40
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (MD) |
ALTERNATIVE - EXISTING SITES

[Shoreline Restoration - Upper Bay |

ASSUMPTIONS/BASIS FOR ESTIMATE:

Representative area for this alternative is West of Rock Hall, Maryland. Alternative includes restoring an eroded peninsula using dredged material. Components include installing a harden dike on three sides (two dikes
extending perpendicular from the shoreline and one longer dike parallel to the shoreline thereby restoring the eroded peninsula). Approximate dimensions of the rectangular peninsula is 1500' x 3200', or approximately 110
acres. Water depth is assumed at 4 ft. The hardened dike has a 10 ft. crest and 10 ft height with 3:1 slopes. Dike fill volume is approximately 103,500 cy. Four feet of dredged material will be placed behind the dike to create
low marsh and high marsh habitat.

Assuming the placement of 4 ft within the 110 acre site, the in-place volume of the site is 0.71 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes
existing material inside the footprint of the facility. The site capacity (cut volume) is equal to the in-place volume divided by a factor of 0.9.

1. In-place Site Volume (MCY) 0.71 5. Site Surface Area (ACRE) 110
2. Site Operating Life (YRS) 4 6. Upland Surface Area (ACRE) 0
3. Site Capacity (cut volume) (MCY)* 0.79 7. Exterior Dike Perimeter (FT) 6,200
4. Average One-Way Hauling Distance (NMILES) 6 8. Interior Dike Perimeter (FT) N/A
*For Conversion of Cut Volume to Site Capacity, 0.90 used for consolidation factor considering only 2 lifts and site open to tidal fluctuations within 2 years
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 1,014,688
Study and Design 1 LS $  764,687.93 [Includes recon study, feasibility | $ 764,688
study and design. These costs
should be approx. 6% of total
construction costs.
Permitting 1 LS $  250,000.00 [Permit required for dredged $ 250,000
material placement
|lB. Site Development Costs $ 6,115,399
Mob/Demob Bonding 1 LS $ 400,073 |Assumes 7% of total $ 400,073
construction costs
Road Stone for Dike Crest 10,333 6200 LF of perm. Dike - 15 ft. SY $ 12.00 |Table E-1 (GBA, 2003) $ 124,000
wide
Geotextile 59,658 6,200 LF perm. Dike, dike slope SY $ 4.00 |Table E-1 (GBA, 2003) $ 238,631
31.6 ft. - 25 ft. toe overlap and
15 ft. crest overlap
Stabilization of Foundation 10,333 Assume 20% of dike foot print CYy $ 12.00 |Table E-1 (GBA, 2003) $ 124,000
75' x 6200LF and a depth of 3 ft.
Slope Armor 27,429 Outside slope - Slope length TONS $ 53.00 [Shoreline Project Public Landing| $ 1,453,726
31.6 ft. - Assume 2 ft. thickness, Dorchester County (WESTON,
full dike length of 6,200 LF and 2004)
unit weight of 140 pcf
Underlayer Armor Dike Section 12,735 Same dimensions as slope TONS $ 52.00 [Shoreline Project Public Landing 662,210
armor but 1 ft. thickness and Dorchester County (WESTON,
unit weight of 130 pcf 2004)
Toe Armor Dike Section 24,844 Toe armor extends 25 ft. on 2 TONS $ 88.00 |Shoreline Project Public Landing 2,186,250
sides and 10 ft on one side. Dorchester County (WESTON,
Thickness is 2.5 ft. and 150 pcf 2004)
Spillways 1 Assume 1 spillway needed to EA $  250,000.00 |Table E-1 (GBA, 2003) 250,000
dewater site prior to allowing
tidal inundation for wetland
Erosion Control - Inside Slope of Perimeter Dike 1 Acres $ 4,400.00 |M.S. Means 2004 3,759
|[Dike Material - Assumes Available On-site
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COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Dredging and Stockpiling Dike Material Hydraulic Dredging of 103,500 See above dike dimensions CcY $ 2.50 [Cost for Dredging provide by $ 258,750
Granular mat'l from site CENARB - see dredging costing
area sheet
Placement of Dike Material Spread out sandy 103,500 See assumptions above for CY $ 4.00 |M.S. Means 2004 $ 414,000

stockpiled soils with Dozer
and Compact

dikes

Mobilization/Demobilization 2 Mob & Demob for operating life YR $ 1,500,000.00 [Based on Bid Sheets provided $ 3,000,000
of site by USACE and Dredging
Spreadsheet
Dredging of Mat'l from Channel Clamshell Dredging 789,000 Cut volume equal to Site CY $ 2.00 [Based on USACE Dredging $ 1,578,000
Capacity divided by a factor of Spreadsheet
0.9 since material will be placed
in only 2 lifts (total 4 ft. thick)
and inundated within 2 yrs to
establish wetlands.
Transportation of Dredged Mat'l to Site 789,000 Transportation volume equal to CY $ 0.60 |$0.10/nmile/cy $ 473,400
cut volume
Placement of Mat'l at Site Hydraulic pumping to diked 789,000 Transfer volume equal to cut CY $ 2.00 (Based on USACE Dredging $ 1,578,000

area

volume

Spreadsheet

Planning and Design 1 (GBA, 2003) LS $ 39,600.00 [Assume 6% of total $ 39,600
Implementation Costs

Planting and Seeding 110 Wetland Surface Area ACRE $ 20,400.00 $ 2,244,000

Grading/Channels/Hydraulic Controls 110 Wetland Surface Area ACRE $ 6,000.00 [$8/cy x 3cy/LF x 250 LF/acre $ 660,000
(GBA, 2003)

O&M of Facility - Expansion 6 Site Operating Life plus 2 years YR $  329,000.00 ($50,000 + $45/LF Perimeter $ 1,974,000

after placement (GBA, 2003)

O&M of Created Habitat 4 Site Operating Life YR $ 50,000.00 |Approx. 20% of Cost for Large $ 200,000
(1000 acre) Island (GBA, 2003)

Monitoring & Reporting of Facility 7 Site Operating Life plus 3 years YR $  135,000.00 [Approx. 20% of Cost for Large $ 945,000

after placement (1000 acre) Island (GBA, 2003)

Monitoring and Reporting of Created Habitat 4 Site Operating Life YR $  100,000.00 [Approx. 20% of Cost for Large $ 400,000
(1000 acre) Island (GBA, 2003)

Other: Dredged Material Management 4 Site Operating Life YR $  257,250.00 [Placement, dewatering, and $ 1,029,000
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)

SUBTOTAL COST (A+B+C+D+E) $ 21,251,087

CONTINGENCY (35%) $ 7,437,880

TOTAL COST $ 28,688,967

TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 40
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SMALL ISLAND RESTORATION—LOWER BAY
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SCREENING LEVEL COST ESTIMATE

CHANNEL APPROACH

[Chesapeake Bay Approach Channels (VA)

ALTERNATIVE - EXISTING SITES

[Small Island Restoration - Lower Bay

ASSUMPTIONS/BASIS FOR ESTIMATE:
Additional Capacity Achieved by Expansion

Expansion Assumptions:

The representative site for this alternative is located near the mouth of Mobjack Bay, VA. Water depth at the representative site is approximately -6 ft. MLLW. For this cost estimation, the small
island restoration is 100 acres. The perimeter dike length is approximately 8,400 LF. The exterior dike height is at +10 ft. MLLW (total 16 ft.). The dike dimensions include a crest width of 20 ft.

and 3:1 slopes. The exterior dike volume for these dimensions is approximately 0.32 mcy. It is assumed that the dike material is available from within the site area.

Interior dike length for the 100 acres island assumes four cells with the wetland separated by the uplands by a diagonal berm of the same cross sectional dimensions as the perimeter dike, with
the exception that the berm slope is 2:1. Another interior berm that divides the upland area into 2 cells has a height of +10 MLLW, crest width of 15 ft., and a 2:1 slope. The dike in the wetland
portion is +0 ft. MLLW, with a 10 ft wide crest and a 2:1 slope. The total dike volume is 0.432 mcy.

Assuming 50% wetlands filled to a height of +0 ft. MLLW (water depth), and 50% is uplands filled to a height of +6 ft MLLW (top of dike minus 2 ft. freeboard), the in-place volume of the site is
1.612 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes existing material inside the footprint of the facility. = The
site capacity (cut volume) is equal to the in-place volume divided by a factor of 0.7.

1. In-place Site Volume (MCY) 1.6 5. Site Surface Area (ACRE) 100
2. Site Operating Life (YRS) 6 6. Upland Surface Area (ACRE) 50
3. Site Capacity (cut volume) (MCY) 2.3 7. Exterior Dike Perimeter (FT) 8,350
4. Average One-Way Hauling Distance (NMILES) 7 8. Interior Dike Perimeter (FT) 5,050
COMPONENT/ITEM METHOD/EQUIP USED [ QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs 1,205,436
Study and Design 1 LS $ 955,436.09 |ltem includes conceptual, 955,436
feasibility study and design
costs. Assume costs should be
approx. 6% of total site
development costs.
Permitting 1 LS $ 250,000.00 |Permits will be required for 250,000
dredge placement.
B. Site Development Costs 15,923,935
Mob/Demob and Bonding 1 LS $ 792,664 [6-7% of total construction costs 792,664
Road Stone for Dike Crest 18,556 8,350 LF of perm. Dike - 20 ft. SY $ 12.00 |Table E-1 (GBA, 2003) 222,667
wide (~18,600 SY)
Geotextile 102,056 Geotextile Length is multiplied SY $ 2.50 {200 Ib Woven , R.S. Means 2004 255,139
by 8,350 LF Perimeter Dike
Length. Geotextile length
includes dike slope length of
50.6 ft., 25 ft. toe overlap and 15
ft. crest overlap.
Stabilization of Foundation 21,524 Assume 20% of dike foot print (34 $ 12.00 |Table E-1 (GBA, 2003) 258,293
116" x 8350F and a depth of 3 ft.
Stone Work for Hardened Perimeter Dike
Slope Armor 59,151 Outside slope - Slope length TONS $ 53.00 |Shoreline Project Public Landing 3,135,024
50.6 ft. - Assume 2 ft. thickness, Dorchester County (WESTON,
full dike length of 8,350 LF and 2004)
unit weight of 140 pcf
Underlayer Armor Dike Section 27,463 Same dimensions as slope TONS $ 52.00 |Shoreline Project Public Landing 1,428,084
armor but 1 ft. thickness and unit Dorchester County (WESTON,
weight of 130 pcf 2004)
Toe Armor Dike Section 33,246 Toe armor extends 25 ft. on 3 TONS $ 88.00 |Shoreline Project Public Landing 2,925,615

sides and 10 ft on one side.
Thickness is 2.5 ft. and 150 pcf

Dorchester County (WESTON,
2004)
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Granular mat'l from site
area

500 ft. to a depth of -25 MLLW -
Quantity for Berms above is
subtracted out of the total

Higher Cost for high Sand
Content

COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Spillways 1 Assume 1 spillway needed to EA $ 250,000.00 |Table E-1 (GBA, 2003) $ 250,000
dewater site prior to allowing
tidal inundation for wetland
Erosion Control 10 Temp Vegetative Covers for Acre $ 4,000.00 |Seeding and Mulching, M.S. $ 40,000
Exposed Dike - Interior Slope Means 2004
Dike Material - Assumes Available On-site
Dredging and Stockpiling Dike Material Hydraulic Dredging of 432,146  |See above dike dimensions CcYy $ 2.50 |USACE Dredging Spreadsheet - | $ 1,080,365
Granular mat'l from site Higher Cost Due to high Sand
area content
Placement of Dike Material Spread out sandy 432,146 See assumptions above for CY $ 4.00 [R.S. Means 2004 $ 1,728,584
stockpiled soils with Dozer interior and exterior dikes
and Compact
Dredging of Access Channel to Island Hydraulic Dredging of 1,523,000 [Channel Dimensions - 6600 ft. X CcYy $ 2.50 |USACE Dredging Spreadsheet - | $ 3,807,500

Mobilization/Demobilization Mob & Demob for operating life YR $ 1,500,000.00 |Contractor Bid Pricing provided | $ 9,000,000
of site by CENAO
Dredging of Mat'l from Channel Hopper Dredging 2,300,000 |Site Capacity (cut volume) is CcYy $ 2.00 |Contractor Bid Pricing provided | $ 4,600,000
equal to in-place volume of site by CENAO
divided by a factor of 0.7
Transportation of Dredged Mat'l to Site Hopper Dredging 2,300,000 |Transportation volume equal to CcYy $ 0.70 |$0.10/nmile/cy $ 1,610,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to 2,300,000 |Transfer volume equal to cut CcYy $ 2.00 |USACE Dredging Cost $ 4,600,000
diked area volume Estimating Spreadsheets
Planning and Design 1 (GBA, 2003) LS $ 31,200.00 |Design - Approx. 6% of $ 31,200
Implementation Costs
Grading/Channels/Hydraulic Controls 50 Wetland Surface Area ACRE $ 6,000.00 |$8/cy x 3cy/LF x 250 LF/acre $ 300,000
(GBA, 2003)
Planting and Seeding 50 Upland Site Surface Area ACRE $ 4,400.00 |(GBA, 2003) $ 220,000
Planting and Seeding - Wetlands 50 Wetland Surface Area ACRE $ 20,400.00 (Vendor Quote, Public Landing $ 1,020,000
Project, MD, WESTON, 2004)
O&M of Facility - Expansion 8 Site Operating Life plus 2 years YR $ 425,750.00 |$50,000 + $45/LF Perimeter $ 3,406,000
after placement (GBA, 2003)
O&M of Created Habitat 6 Site Operating Life YR $ 50,000.00 (Approx. 20% of Cost for Large $ 300,000
Island (GBA, 2003)
Monitoring & Reporting of Facility 9 Site Operating Life plus 3 years YR $ 135,000.00 |Approx. 20% of Cost for Large $ 1,215,000
after placement Island (GBA, 2003)
Monitoring and Reporting of Created Habitat 6 Site Operating Life YR $ 100,000.00 |Approx. 20% of Cost for Large $ 600,000
Island (GBA, 2003)
Other: Dredged Material Management 6 Site Operating Life YR $ 247,500.00 |Placement, dewatering, and $ 1,485,000
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) $ 45,516,571
ICONTINGENCY (30%) $ 13,654,971
TOTAL COST $ 59,171,542
[TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 26
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SMALL ISLAND RESTORATION—MID BAY
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SCREENING LEVEL COST ESTIMATE

CHANNEL APPROACH

[Harbor Channels

ALTERNATIVE - EXISTING SITES

[Small Island Restoration - Mid Bay

ASSUMPTIONS/BASIS FOR ESTIMATE:

dimensions is approximately 0.32 mcy.

Representative area is Parsons Island. Water depth at representative site is approximately -6 ft. MLLW. For this cost estimation, the small island restoration is 100 acres. The perimeter dike length
is approximately 8,400 LF. The exterior dike height is at +10 ft. MLLW (total 16 ft.). The dike dimensions include a crest width of 20 ft. and 3:1 slopes. The exterior dike volume for these
It is assumed that the dike material is available from within the site area.

Interior dike length for the 100 acres island assumes four cells with the wetland separated by the uplands by a diagonal berm of the same cross sectional dimensions as the perimeter dike, with the
exception that the berm slope is 2:1. Another interior berm that divides the upland area into 2 cells has a height of +8 MLLW, crest width of 15 ft., and a 2:1 slope. The dike in the wetland portion is
+0 ft. MLLW, with a 10 ft wide crest and a 2:1 slope. The total dike volume is 0.432 mcy.

Assuming 50% wetlands filled to a height of +0 ft. MLLW (water depth), and 50% is uplands filled to a height of +6 ft MLLW (top of dike minus 2 ft. freeboard), the in-place volume of the site is 1.612
mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes existing material inside the footprint of the facility.
(cut volume) is equal to the in-place volume divided by a factor of 0.7.

The site capacity

1. Site Capacity (MCY) 1.6 5. Site Surface Area (ACRE) 100
1. In-place Site Volume (MCY) 6 6. Upland Surface Area (ACRE) 50
3. Dredge (Cut) Volume from Channels (MCY) 2.3 7. Exterior Dike Perimeter (FT) 8,350
3. Site Capacity (cut volume) (MCY) 23 8. Interior Dike Perimeter (FT) 5,050
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 1,067,975
Study and Design 1 LS $ 817,975.17 |Study and Design Cost are $ 817,975
assumed at approx. 6% of Site
Development costs.
Permitting 1 LS $ 250,000.00 |Permits will be required for $ 250,000
dredge placement.
B. Site Development Costs $ 13,632,919
Mob/Demob & Bonding 1 LS $ 792,598 (6-7 % of Total Construction Costs| $ 792,598
Road Stone for Dike Crest 18,556 8,350 LF of perm. Dike - 20 ft. SY $ 12.00 (Table E-1 (GBA, 2003) $ 222,667
wide (~18,600 SY)
Geotextile 102,056 Area is based on the length of SY $ 2.50 (200 Ib Woven , R.S. Means 2004 | $ 255,139
the perim. Dike of 8,350 LF and
the cross sectional length that
include the dike slope 50.6 ft.,
the 25 ft. toe overlap and 15 ft.
crest overlap.
Stabilization of Foundation 21,524 Assume 20% of dike foot print CcY $ 12.00 (Table E-1 (GBA, 2003) $ 258,293
116' x 8350F and a depth of 3 ft.
Slope Armor 59,151 Outside slope - Slope length 50.6 TONS $ 53.00 |Shoreline Project Public Landing | $ 3,135,024
ft. - Assume 2 ft. thickness, full Dorchester County (WESTON,
dike length of 8,350 LF and unit 2004)
weight of 140 pcf
Underlayer Armor Dike Section 27,463 Same dimensions as slope TONS $ 52.00 |Shoreline Project Public Landing | $ 1,428,084
armor but 1 ft. thickness and unit Dorchester County (WESTON,
weight of 130 pcf 2004)
Toe Armor Dike Section 33,246 Toe armor extends 25 ft. on 3 TONS $ 88.00 |Shoreline Project Public Landing | $ 2,925,615
sides and 10 ft on one side. Dorchester County (WESTON,
Thickness is 2.5 ft. and 150 pcf 2004)
Spillways 1 Assume 1 spillway needed to EA $ 250,000.00 |Table E-1 (GBA, 2003) $ 250,000

dewater site prior to allowing tidal
inundation for wetland
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Granular mat'l from site
area

500 ft. to a depth of -25 MLLW -
Quantity for Berms above is
subtracted out of the total

Higher Cost for high Sand
Content

COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Erosion Control 10 Temp Vegetation for Exposed Acre $ 4,000.00 (R.S. Means 2004 $ 40,000
Dike Slopes - Interior
Dike Material - Assumes Available On-site
Dredging and Stockpiling Dike Material Hydraulic Dredging of 432,000 See above dike dimensions CcY $ 2.50 |USACE Dredging Spreadsheet - | $ 1,080,000
Granular mat'l from site Higher Cost for high Sand
area Content
Placement of Dike Material Spread out sandy 432,000 See assumptions above for CcY $ 4.00 [R.S. Means 2004 $ 1,728,000
stockpiled soils with Dozer interior and exterior dikes
and Compact
Dredging of Access Channel to Island Hydraulic Dredging of 607,000 Channel Dimensions - 3300 ft. X CcY $ 2.50 |USACE Dredging Spreadsheet - | $ 1,517,500

of site

and Dredging Spreadsheets

Mobilization/Demobilization 6 Mob & Demob for operating life YR $ 1,500,000.00 |Bid Sheets provided by USACE | $ 9,000,000

Dredging of Mat'l from Channel Clamshell Dredging 2,300,000 (Site Capacity (cut volume) is CcY $ 3.00 (USACE Dredging Spreadsheet $ 6,900,000
equal to in-place volume of site
divided by a factor of 0.7
Transportation of Dredged Mat'l to Site Barge 2,300,000 [Transportation volume equal to CcY $ 2.30 [$0.10/nmile/cy $ 5,290,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to 2,300,000 (Transfer volume equal to cut CcY $ 2.00 (USACE Dredging Spreadsheet $ 4,600,000
diked area volume
Planning and Design 1 LS $  31,200.00 |Design - Approx. 6% of $ 31,200
Implementation Costs
Grading/Channels/Hydraulic Controls 50 Wetland Surface Area ACRE $ 6,000.00 |$8/cy x 3cy/LF x 250 LF/acre $ 300,000
(GBA, 2003)
Planting and Seeding - Uplands 50 Uplands Surface Area ACRE $ 4,400.00 |(GBA, 2003) $ 220,000
Planting and Seeding - Wetlands 50 Wetland Surface Area ACRE $ 20,400.00 (Vendor Quote, Public Landing $ 1,020,000
Project, MD, WESTON, 2004)
O&M of Facility - Expansion 8 Site Operating Life plus 2 years YR $ 425,750.00 |$50,000 + $45/LF Perimeter $ 3,406,000
after placement (GBA, 2003)
O&M of Created Habitat 6 Site Operating Life YR $ 50,000.00 Approx. 20% of Cost for Large $ 300,000
(1000 acre) Island (GBA, 2003)
Monitoring & Reporting of Facility 9 Site Operating Life plus 3 years YR $ 135,000.00 |Approx. 20% of Cost for Large $ 1,215,000
after placement (1000 acre) Island (GBA, 2003)
Monitoring and Reporting of Created Habitat 6 Site Operating Life YR $ 100,000.00 |Approx. 20% of Cost for Large $ 600,000
(1000 acre) Island (GBA, 2003)
Other: Dredged Material Management 6 Site Operating Life YR $ 247,500.00 |Placement, dewatering, and crust| $ 1,485,000
management costs for operating
life ($150,000 + $975/acre),
(GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) $ 49,068,095
ICONTINGENCY (30%) $ 14,720,428
TOTAL COST $ 63,788,523
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 28
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SCREENING LEVEL COST ESTIMATE

CHANNEL APPROACH

[c&D Approach Channels

ALTERNATIVE - EXISTING SITES

[Small Island Restoration - Mid Bay

ASSUMPTIONS/BASIS FOR ESTIMATE:

dimensions is approximately 0.336 mcy.

Representative area is Parsons Island. Water depth at representative site is approximately -6 ft. MLLW. For this cost estimation, the small island restoration is 100 acres. The perimeter dike
length is approximately 8,400 LF. The exterior dike height is at +10 ft. MLLW (total 16 ft.). The dike dimensions include a crest width of 20 ft. and 3:1 slopes. The exterior dike volume for these
Itis assumed that the dike material is available from within the site area.

Interior dike length for the 100 acres island assumes four cells with the wetland separated by the uplands by a diagonal berm of the same cross sectional dimensions as the perimeter dike, with
the exception that the berm slope is 2:1. Another interior berm that divides the upland area into 2 cells has a height of +8 MLLW, crest width of 15 ft., and a 2:1 slope. The dike in the wetland
portion is +2 ft. MLLW, with a 10 ft wide crest and a 2:1 slope. The total dike volume is 0.432 mcy.

Assuming 50% wetlands filled to a height of +0 ft. MLLW (water depth), and 50% is uplands filled to a height of +8 ft MLLW (top of dike minus 2 ft. freeboard), the in-place volume of the site is
1.612 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes existing material inside the footprint of the facility. ~The

1. Site Capacity (MCY) 1.6 5. Site Surface Area (ACRE) 100
1. In-place Site Volume (MCY) 6 6. Upland Surface Area (ACRE) 50
3. Dredge (Cut) Volume from Channels (MCY) 2.3 7. Exterior Dike Perimeter (FT) 8,350
3. Site Capacity (cut volume) (MCY) 19 8. Interior Dike Perimeter (FT) 5,050
COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs 1,067,975
Study and Design 1 LS $ 817,975.17 [Study and Design Cost are 817,975
assumed at approx. 6% of Site
Development costs.
Permitting 1 LS $ 250,000.00 [Permits will be required for 250,000
dredge placement.
B. Site Development Costs 13,632,919
Mob/Demob & Bonding 1 LS $ 792,598 |6-7 % of Total Construction 792,598
Costs
Road Stone for Dike Crest 18,556 8,350 LF of perm. Dike - 20 ft. SY $ 12.00 (Table E-1 (GBA, 2003) 222,667
wide (~18,600 SY)
Geotextile 102,056 Area is based on the length of SY $ 2.50 1200 Ib Woven , R.S. Means 2004 255,139
the perim. Dike of 8,350 LF and
the cross sectional length that
include the dike slope 50.6 ft.,
the 25 ft. toe overlap and 15 ft.
crest overlap.
Stabilization of Foundation 21,524 Assume 20% of dike foot print CY $ 12.00 (Table E-1 (GBA, 2003) 258,293
116' x 8350F and a depth of 3 ft.
Slope Armor 59,151 Outside slope - Slope length TONS $ 53.00 |Shoreline Project Public Landing 3,135,024
50.6 ft. - Assume 2 ft. thickness, Dorchester County (WESTON,
full dike length of 8,350 LF and 2004)
unit weight of 140 pcf
Underlayer Armor Dike Section 27,463 Same dimensions as slope TONS $ 52.00 |Shoreline Project Public Landing 1,428,084
armor but 1 ft. thickness and unit Dorchester County (WESTON,
weight of 130 pcf 2004)
Toe Armor Dike Section 33,246 Toe armor extends 25 ft. on 3 TONS $ 88.00 |Shoreline Project Public Landing 2,925,615
sides and 10 ft on one side. Dorchester County (WESTON,
Thickness is 2.5 ft. and 150 pcf 2004)
Spillways 1 Assume 1 spillwvay needed to EA $ 250,000.00 [Table E-1 (GBA, 2003) 250,000

dewater site prior to allowing

tidal inundation for wetland
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Granular mat'l from site
area

500 ft. to a depth of -25 MLLW -
Quantity for Berms above is
subtracted out of the total

Higher Cost for high Sand
Content

COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Erosion Control 10 Temp Vegetation for Exposed Acre $ 4,000.00 [R.S. Means 2004 $ 40,000
Dike Slopes - Interior
Dike Material - Assumes Available On-site
Dredging and Stockpiling Dike Material Hydraulic Dredging of 432,000 |See above dike dimensions cYy $ 2.50 [USACE Dredging Spreadsheet - | $ 1,080,000
Granular mat'l from site Higher Cost for high Sand
area Content
Placement of Dike Material Spread out sandy 432,000 |See assumptions above for cYy $ 4.00 |R.S. Means 2004 $ 1,728,000
stockpiled soils with Dozer interior and exterior dikes
and Compact
Dredging of Access Channel to Island Hydraulic Dredging of 607,000 [Channel Dimensions - 3300 ft. X cY $ 2.50 [USACE Dredging Spreadsheet - | $ 1,517,500

Mobilization/Demobilization 6 Mob & Demob for operating life YR $ 1,500,000.00 (Bid Sheets provided by USACE | $ 9,000,000

of site and Dredging Spreadsheets
Dredging of Mat'l from Channel Clamshell Dredging 2,300,000 [Site Capacity (cut volume) is cYy $ 2.00 [USACE Dredging Spreadsheet $ 4,600,000
equal to in-place volume of site
divided by a factor of 0.7
Transportation of Dredged Mat'l to Site Barge 2,300,000 [Transportation volume equal to cYy $ 1.90 [$0.10/nmile/cy $ 4,370,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to 2,300,000 [Transfer volume equal to cut cYy $ 2.00 [USACE Dredging Spreadsheet $ 4,600,000
diked area volume
Planning and Design 1 LS $  31,200.00 |Design - Approx. 6% of $ 31,200
Implementation Costs
Grading/Channels/Hydraulic Controls 50 Wetland Surface Area ACRE $ 6,000.00 |$8/cy x 3cy/LF x 250 LF/acre $ 300,000
(GBA, 2003)
Planting and Seeding - Uplands 50 Uplands Surface Area ACRE $ 4,400.00 [(GBA, 2003) $ 220,000
Planting and Seeding - Wetlands 50 Wetland Surface Area ACRE $ 20,400.00 [Vendor Quote, Public Landing $ 1,020,000
Project, MD, WESTON, 2004)
O&M of Facility - Expansion 8 Site Operating Life plus 2 years YR $  425,750.00 [$50,000 + $45/LF Perimeter $ 3,406,000
after placement (GBA, 2003)
O&M of Created Habitat 6 Site Operating Life YR $ 50,000.00 [Approx. 20% of Cost for Large $ 300,000
(1000 acre) Island (GBA, 2003)
Monitoring & Reporting of Facility 9 Site Operating Life plus 3 years YR $ 135,000.00 [Approx. 20% of Cost for Large $ 1,215,000
after placement (1000 acre) Island (GBA, 2003)
Monitoring and Reporting of Created Habitat 6 Site Operating Life YR $ 100,000.00 [Approx. 20% of Cost for Large $ 600,000
(1000 acre) Island (GBA, 2003)
Other: Dredged Material Management 6 Site Operating Life YR $  247,500.00 [Placement, dewatering, and $ 1,485,000
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) $ 45,848,095
ICONTINGENCY (30%) $ 13,754,428
TOTAL COST $ 59,602,523
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 26
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SCREENING LEVEL COST ESTIMATE

CHANNEL APPROACH

[Chesapeake Bay Approach Channels (MD)

ALTERNATIVE - EXISTING SITES

[Small Island Restoration - Mid Bay

ASSUMPTIONS/BASIS FOR ESTIMATE:

dimensions is approximately 0.336 mcy.

Representative area is Parsons Island. Water depth at representative site is approximately -6 ft. MLLW. For this cost estimation, the small island restoration is 100 acres. The perimeter dike
length is approximately 8,400 LF. The exterior dike height is at +10 ft. MLLW (total 16 ft.). The dike dimensions include a crest width of 20 ft. and 3:1 slopes. The exterior dike volume for these
Itis assumed that the dike material is available from within the site area.

Interior dike length for the 100 acres island assumes four cells with the wetland separated by the uplands by a diagonal berm of the same cross sectional dimensions as the perimeter dike, with
the exception that the berm slope is 2:1. Another interior berm that divides the upland area into 2 cells has a height of +8 MLLW, crest width of 15 ft., and a 2:1 slope. The dike in the wetland
portion is +2 ft. MLLW, with a 10 ft wide crest and a 2:1 slope. The total dike volume is 0.432 mcy.

Assuming 50% wetlands filled to a height of +0 ft. MLLW (water depth), and 50% is uplands filled to a height of +8 ft MLLW (top of dike minus 2 ft. freeboard), the in-place volume of the site is
1.612 mcy, and does not exclude material required for dike constructuion. It is assumed that interior/exterior dike construction utilizes existing material inside the footprint of the facility. ~The

1. Site Capacity (MCY) 1.6 5. Site Surface Area (ACRE) 100
1. In-place Site Volume (MCY) 6 6. Upland Surface Area (ACRE) 50
3. Dredge (Cut) Volume from Channels (MCY) 2.3 7. Exterior Dike Perimeter (FT) 8,350
3. Site Capacity (cut volume) (MCY) 13 8. Interior Dike Perimeter (FT) 5,050
COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs 1,067,975
Study and Design 1 LS $ 817,975.17 [Study and Design Cost are 817,975
assumed at approx. 6% of Site
Development costs.
Permitting 1 LS $ 250,000.00 [Permits will be required for 250,000
dredge placement.
B. Site Development Costs 13,632,919
Mob/Demob & Bonding 1 LS $ 792,598 |6-7 % of Total Construction 792,598
Costs
Road Stone for Dike Crest 18,556 8,350 LF of perm. Dike - 20 ft. SY $ 12.00 (Table E-1 (GBA, 2003) 222,667
wide (~18,600 SY)
Geotextile 102,056 Area is based on the length of SY $ 2.50 1200 Ib Woven , R.S. Means 2004 255,139
the perim. Dike of 8,350 LF and
the cross sectional length that
include the dike slope 50.6 ft.,
the 25 ft. toe overlap and 15 ft.
crest overlap.
Stabilization of Foundation 21,524 Assume 20% of dike foot print CY $ 12.00 (Table E-1 (GBA, 2003) 258,293
116' x 8350F and a depth of 3 ft.
Slope Armor 59,151 Outside slope - Slope length TONS $ 53.00 |Shoreline Project Public Landing 3,135,024
50.6 ft. - Assume 2 ft. thickness, Dorchester County (WESTON,
full dike length of 8,350 LF and 2004)
unit weight of 140 pcf
Underlayer Armor Dike Section 27,463 Same dimensions as slope TONS $ 52.00 |Shoreline Project Public Landing 1,428,084
armor but 1 ft. thickness and unit Dorchester County (WESTON,
weight of 130 pcf 2004)
Toe Armor Dike Section 33,246 Toe armor extends 25 ft. on 3 TONS $ 88.00 |Shoreline Project Public Landing 2,925,615
sides and 10 ft on one side. Dorchester County (WESTON,
Thickness is 2.5 ft. and 150 pcf 2004)
Spillways 1 Assume 1 spillwvay needed to EA $ 250,000.00 [Table E-1 (GBA, 2003) 250,000

dewater site prior to allowing

tidal inundation for wetland
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Granular mat'l from site
area

500 ft. to a depth of -25 MLLW -
Quantity for Berms above is
subtracted out of the total

Higher Cost for high Sand
Content

COMPONENT/ITEM METHOD/EQUIP USED | QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
Erosion Control 10 Temp Vegetation for Exposed Acre $ 4,000.00 [R.S. Means 2004 $ 40,000
Dike Slopes - Interior
Dike Material - Assumes Available On-site
Dredging and Stockpiling Dike Material Hydraulic Dredging of 432,000 |See above dike dimensions cYy $ 2.50 [USACE Dredging Spreadsheet - | $ 1,080,000
Granular mat'l from site Higher Cost for high Sand
area Content
Placement of Dike Material Spread out sandy 432,000 |See assumptions above for cYy $ 4.00 |R.S. Means 2004 $ 1,728,000
stockpiled soils with Dozer interior and exterior dikes
and Compact
Dredging of Access Channel to Island Hydraulic Dredging of 607,000 [Channel Dimensions - 3300 ft. X cY $ 2.50 [USACE Dredging Spreadsheet - | $ 1,517,500

Mobilization/Demobilization 6 Mob & Demob for operating life YR $ 1,500,000.00 (Bid Sheets provided by USACE | $ 9,000,000

of site and Dredging Spreadsheets
Dredging of Mat'l from Channel Clamshell Dredging 2,300,000 [Site Capacity (cut volume) is cYy $ 2.00 [USACE Dredging Spreadsheet $ 4,600,000
equal to in-place volume of site
divided by a factor of 0.7
Transportation of Dredged Mat'l to Site Barge 2,300,000 [Transportation volume equal to cYy $ 1.30 [$0.10/nmile/cy $ 2,990,000
cut volume
Placement of Mat'l at Site Hydraulic pumping to 2,300,000 [Transfer volume equal to cut cYy $ 2.00 [USACE Dredging Spreadsheet $ 4,600,000
diked area volume
Planning and Design 1 LS $  31,200.00 |Design - Approx. 6% of $ 31,200
Implementation Costs
Grading/Channels/Hydraulic Controls 50 Wetland Surface Area ACRE $ 6,000.00 |$8/cy x 3cy/LF x 250 LF/acre $ 300,000
(GBA, 2003)
Planting and Seeding - Uplands 50 Uplands Surface Area ACRE $ 4,400.00 [(GBA, 2003) $ 220,000
Planting and Seeding - Wetlands 50 Wetland Surface Area ACRE $ 20,400.00 [Vendor Quote, Public Landing $ 1,020,000
Project, MD, WESTON, 2004)
O&M of Facility - Expansion 8 Site Operating Life plus 2 years YR $  425,750.00 [$50,000 + $45/LF Perimeter $ 3,406,000
after placement (GBA, 2003)
O&M of Created Habitat 6 Site Operating Life YR $ 50,000.00 [Approx. 20% of Cost for Large $ 300,000
(1000 acre) Island (GBA, 2003)
Monitoring & Reporting of Facility 9 Site Operating Life plus 3 years YR $ 135,000.00 [Approx. 20% of Cost for Large $ 1,215,000
after placement (1000 acre) Island (GBA, 2003)
Monitoring and Reporting of Created Habitat 6 Site Operating Life YR $ 100,000.00 [Approx. 20% of Cost for Large $ 600,000
(1000 acre) Island (GBA, 2003)
Other: Dredged Material Management 6 Site Operating Life YR $  247,500.00 [Placement, dewatering, and $ 1,485,000
crust management costs for
operating life ($150,000 +
$975/acre), (GBA, 2003)
SUBTOTAL COST (A+B+C+D+E) $ 44,468,095
ICONTINGENCY (30%) $ 13,340,428
TOTAL COST $ 57,808,523
TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 25
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WETLANDS RESTORATION—DORCHESTER COUNTY, MD
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Harbor Channels

ALTERNATIVE - EXISTING SITES

[Wetlands Restoration - Dorchester County MD

ASSUMPTIONS/BASIS FOR ESTIMATE:

This alternative consists of placement of approximately 2 ft. of dredged material within a shallow near shore area to restore and protect wetlands from sea level rise and subsidence. This is an
innovative alternative that has not been widely used especially over a large area. The concept is to decrease the water column height to a water depth that promotes wetland creation and restoration.
These areas are usually surrounded by wetlands that are at-risk of being lost due to the erosion effects of currents and wave energy within these open water depressions. The representative area is
the Blackwater Wildlife Refuge located about 55 miles south of Baltimore (adjacent to the Little Choptank River). Over 7,000 acres have been identified of former wetlands that have become open
water depression and could be reclaimed using dredged material. For this alternative 1000 acres is assumed feasible for this application.

Dredged material would first be removed from the channels and then transported to this representative area by barge. Since the dredged placement is limited to 2 ft lifts over a large area, placement
of the dredged material would need to be performed in a more controlled and lower discharge rate manner. It is therefore assumed that the material would be transferred to a stationary barge, allowing
the transport barge to return to the dredging operation. Material would then be pumped from the moored barged via pipeline to the area where the 2 ft. lift is being applied. A smaller (8-12 inch)
pipeline would be used to control the discharge rate and the lift thickness. The pipeline would be mounted and rigged to a system that could be moved at an established rate to control the lift
thickness. For costing purposed the pipeline length is assumed to be 6000 feet.

Erosion and dredged material migration control at the placement site would be provided using "GeoTubes" that would create temporary diking to contain the dredged material. These Geotube consist
of geotextile sewn together and filled with dredged material to form a temporary dike. The dike would be approximately 6 ft. in height to contain the dredged material and allow for settlement and
consolidation. The tube would be removed after approximately 2 years after the dredged material has been placed.

1. In-place Site Volume (MCY) 3.2 5. Site Surface Area (ACRE) 1,000
2. Site Operating Life (YRS) 12
3. Site Capacity (cut volume) (MCY)* 3.2
4. Average One-Way Hauling Distance (NMILES) 65
*Assume cut volume is equal to in-place volume
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 4,442,308
Study & Design 1 LS $ 4,192,308.00 |Study and design effort includes| $ 4,192,308
defining limit of project, required
depth, and confirming suitability of|
dredged material. Assume 6% off
Item C.
Permitting & Real Estate Easements 1 LS $ 250,000.00 |Permitting for dredged placement| $ 250,000
and easements for near shore
work
B. Expansion Development Costs None $ =
C. Dredging, Transport and Placement Costs $ 69,871,800
Mobilization/Demobilization 6 Assume six mobilizations LS $ 2,000,000.00 |USACE dredging costing| $ 12,000,000
spreadsheet
Dredging of Mat'l from Channel Clam Shell 3,226,000 |Cut volume Ccy $ 4.00 [Based on USACE Dredging| $ 12,904,000
Spreadsheet
[Transportation of Dredged Mat'l to Site Barge 3,226,000 |Transportation volume equal to cy $0.10/cy/nmile $ 20,969,000
cut volume $ 6.50
[Transfer to Mooring Barge and then Pumping to  |Mooring Barge, 12" 3,226,000 |Transfer volume equal to cut cy $ 5.00 |Current costing using USACE| $ 16,130,000
Restoration Area submerged pipe, 1 booster volume dredging costing spreadsheet
pump
|Additional Placement Costs for Moving Discharge |Multiple Distribution Lines will | 3,226,000 [Transfer volume equal to cut cy $ 2.00 |Current costing using USACE| $ 6,452,000
Line to Various Cells be Required from Main volume dredging costing spreadsheet
Pipleine to Reach all Areas
Erosion and Sediment Control Use of Temporary Geo-Tubes 30,800 Temporary Geotubes used to LY $ 34.00 |Pricing for GeoTubes from Vendor | $ 1,047,200
for containment contain dredged material until it Quote, Flint, Ind.
has settled and consolidated.
Geotubes to be constructed to
contain a 25-acre area.
Geotubes are approx. 4-6 ft. in
diameter.
Removal of E&S Controls Removal of Geotubes 30,800 See Item Above LY $ 12.00 |Vendor Pricing $ 369,600
D. Habitat Development Costs None $ =
|E. Operating & Maintenance Costs $ 8,100,000
Monitoring of Site 12 Period of Operation YRS $ 675,000.00 |Monitoring Costs for Large (1000 | $ 8,100,000
acre) Island - GBA, 2003
ISUBTOTAL COST (A+B+C+D+E) $ 82,414,108
[CONTINGENCY (50%) $ 41,207,054
ITOTAL COST $ 123,621,162
[TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 38
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[C&D Approach Channels

ALTERNATIVE - EXISTING SITES

[Wetlands Restoration - Dorchester County MD

ASSUMPTIONS/BASIS FOR ESTIMATE:

This alternative consists of placement of approximately 2 ft. of dredged material within a shallow near shore area to restore and protect wetlands from sea level rise and subsidence. This is an
innovative alternative that has not been widely used especially over a large area. The concept is to decrease the water column height to a water depth that promotes wetland creation and restoration.
These areas are usually surrounded by wetlands that are at-risk of being lost due to the erosion effects of currents and wave energy within these open water depressions. The representative area is
the Blackwater Wildlife Refuge located about 55 miles south of Baltimore (adjacent to the Little Choptank River). Over 7,000 acres have been identified of former wetlands that have become open
water depression and could be reclaimed using dredged material. For this alternative 1000 acres is assumed feasible for this application.

Dredged material would first be removed from the channels and then transported to this representative area by barge. Since the dredged placement is limited to 2 ft lifts over a large area, placement
of the dredged material would need to be performed in a more controlled and lower discharge rate manner. It is therefore assumed that the material would be transferred to a stationary barge, allowing
the transport barge to return to the dredging operation. Material would then be pumped from the moored barged via pipeline to the area where the 2 ft. lift is being applied. A smaller (8-12 inch)
pipeline would be used to control the discharge rate and the lift thickness. The pipeline would be mounted and rigged to a system that could be moved at an established rate to control the lift
thickness. For costing purposed the pipeline length is assumed to be 6000 feet.

Erosion and dredged material migration control at the placement site would be provided using "GeoTubes" that would create temporary diking to contain the dredged material. These Geotubes
consist of geotextile sewn together and filled with dredged material to form a temporary dike. The dike would be approximately 6 ft. in height to contain the dredged material and allow for settlement
and consolidation. The tube would be removed after approximately 2 years after the dredged material has been placed.

1. In-place Site Volume (MCY) 3.2 5. Site Surface Area (ACRE) 1,000
2. Site Operating Life (YRS) 12
3. Site Capacity (cut volume) (MCY)* 3.2
4. Average One-Way Hauling Distance (NMILES) 65
*Assume cut volume is equal to in-place volume
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 4,442,308
Study & Design 1 LS $ 4,192,308.00 |Study and design effort includes| $ 4,192,308
defining limit of project, required
depth, and confirming suitability of|
dredged material. Assume 6% off
Item C.
Permitting & Real Estate Easements 1 LS $ 250,000.00 |Permitting for dredged placement| $ 250,000
and easements for near shore
work
B. Expansion Development Costs None $ =
C. Dredging, Transport and Placement Costs $ 69,871,800
Mobilization/Demobilization 6 Assume six mobilizations LS $ 2,000,000.00 |USACE dredging costing| $ 12,000,000
spreadsheet
Dredging of Mat'l from Channel Clam Shell 3,226,000 |Cut volume Ccy $ 4.00 [Based on USACE Dredging| $ 12,904,000
Spreadsheet
[Transportation of Dredged Mat'l to Site Barge 3,226,000 |Transportation volume equal to cy $0.10/cy/nmile $ 20,969,000
cut volume $ 6.50
[Transfer to Mooring Barge and then Pumping to  |Mooring Barge, 12" 3,226,000 |Transfer volume equal to cut cy $ 5.00 |Current costing using USACE| $ 16,130,000
Restoration Area submerged pipe, 1 booster volume dredging costing spreadsheet
pump
|Additional Placement Costs for Moving Discharge |Multiple Distribution Lines will | 3,226,000 [Transfer volume equal to cut cy $ 2.00 |Current costing using USACE| $ 6,452,000
Line to Various Cells be Required from Main volume dredging costing spreadsheet
Pipleine to Reach all Areas
Erosion and Sediment Control Use of Temporary Geo-Tubes 30,800 Temporary Geotubes used to LY $ 34.00 |Pricing for GeoTubes from Vendor | $ 1,047,200
for containment contain dredged material until it Quote, Flint, Ind.
has settled and consolidated.
Geotubes to be constructed to
contain a 25-acre area.
Geotubes are approx. 4-6 ft. in
diameter.
Removal of E&S Controls Removal of Geotubes 30,800 See Item Above LY $ 12.00 |Vendor Pricing $ 369,600
D. Habitat Development Costs None $ =
|E. Operating & Maintenance Costs $ 8,100,000
Monitoring of Site 12 Period of Operation YRS $ 675,000.00 |Monitoring Costs for Large (1000 | $ 8,100,000
acre) Island - GBA, 2003
ISUBTOTAL COST (A+B+C+D+E) $ 82,414,108
[CONTINGENCY (50%) $ 41,207,054
ITOTAL COST $ 123,621,162
[TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 38
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SCREENING LEVEL COST ESTIMATE
CHANNEL APPROACH

[Chesapeake Bay Approach Channels (MD)

ALTERNATIVE - EXISTING SITES

[Wetlands Restoration - Dorchester County MD

ASSUMPTIONS/BASIS FOR ESTIMATE:

This alternative consists of placement of approximately 2 ft. of dredged material within a shallow near shore area to restore and protect wetlands from sea level rise and subsidence. This is an
innovative alternative that has not been widely used especially over a large area. The concept is to decrease the water column height to a water depth that promotes wetland creation and restoration.
These areas are usually surrounded by wetlands that are at-risk of being lost due to the erosion effects of currents and wave energy within these open water depressions. The representative area is
the Blackwater Wildlife Refuge located about 55 miles south of Baltimore (adjacent to the Little Choptank River). Over 7,000 acres have been identified of former wetlands that have become open
water depression and could be reclaimed using dredged material. For this alternative 1000 acres is assumed feasible for this application.
Dredged material would first be removed from the channels and then transported to this representative area by barge. Since the dredged placement is limited to 2 ft lifts over a large area, placement
of the dredged material would need to be performed in a more controlled and lower discharge rate manner. It is therefore assumed that the material would be transferred to a stationary barge, allowing
the transport barge to return to the dredging operation. Material would then be pumped from the moored barged via pipeline to the area where the 2 ft. lift is being applied. A smaller (8-12 inch)
pipeline would be used to control the discharge rate and the lift thickness. The pipeline would be mounted and rigged to a system that could be moved at an established rate to control the lift
thickness. For costing purposed the pipeline length is assumed to be 6000 feet.

Erosion and dredged material migration control at the placement site would be provided using "GeoTubes" that would create temporary diking to contain the dredged material. These Geotube consist
of geotextile sewn together and filled with dredged material to form a temporary dike. The dike would be approximately 6 ft. in height to contain the dredged material and allow for settlement and
consolidation. The tube would be removed after approximately 2 years after the dredged material has been placed.

1. In-place Site Volume (MCY) 3.2 5. Site Surface Area (ACRE) 1,000
2. Site Operating Life (YRS) 12
3. Site Capacity (cut volume) (MCY)* 3.2
4. Average One-Way Hauling Distance (NMILES) 56
*Assume cut volume is equal to in-place volume
COMPONENT/ITEM METHOD/EQUIP USED QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST
A. Initial Study/Permitting/Design Costs $ 4,074,544
Study & Design 1 LS $ 3,824,544.00 |Study and design effort includes| $ 3,824,544
defining limit of project, required
depth, and confirming suitability of|
dredged material. Assume 6% off
Item C.
Permitting & Real Estate Easements 1 LS $ 250,000.00 |Permitting for dredged placement| $ 250,000
and easements for near shore
work
B. Expansion Development Costs None $ =
C. Dredging, Transport and Placement Costs $ 63,742,400
Mobilization/Demobilization 6 Assume six mobilizations LS $ 2,000,000.00 |USACE dredging costing| $ 12,000,000
spreadsheet
Dredging of Mat'l from Channel Clam Shell 3,226,000 |Cut volume Ccy $ 3.00 |Based on USACE Dredging| $ 9,678,000
Spreadsheet
[Transportation of Dredged Mat'l to Site Barge 3,226,000 |Transportation volume equal to cy $0.10/cy/nmile $ 18,065,600
cut volume $ 5.60
[Transfer to Mooring Barge and then Pumping to  |Mooring Barge, 12" 3,226,000 |Transfer volume equal to cut cy $ 5.00 |Current costing using USACE| $ 16,130,000
Restoration Area submerged pipe, 8 booster volume dredging costing spreadsheet
pumps
|Additional Placement Costs for Moving Discharge |Multiple Distribution Lines will | 3,226,000 [Transfer volume equal to cut cy $ 2.00 |Current costing using USACE| $ 6,452,000
Line to Various Cells be Required from Main volume dredging costing spreadsheet
Pipleine to Reach all Areas
Erosion and Sediment Control Use of Temporary Geo-Tubes 30,800 Temporary Geotubes used to LY $ 34.00 |Pricing for GeoTubes from Vendor | $ 1,047,200
for containment contain dredged material until it Quote, Flint, Ind.
has settled and consolidated.
Geotubes to be constructed to
contain a 25-acre area.
Geotubes are approx. 4-6 ft. in
diameter.
Removal of E&S Controls Removal of Geotubes 30,800 See Item Above LY $ 12.00 |Vendor Pricing $ 369,600
D. Habitat Development Costs None $ =
IWetlands Establishment - Plantings 1,000 Wetland Surface Area ACRE $ 20,400.00 |Vendor Quote, Public Landing $ -
Project, MD, WESTON, 2004)
|E. Operating & Maintenance Costs $ 8,100,000
Monitoring of Site 12 Period of Operation YRS $ 675,000.00 |Monitoring Costs for Large (1000 | $ 8,100,000
acre) Island - GBA, 2003
ISUBTOTAL COST (A+B+C+D+E) $ 75,916,944
[CONTINGENCY (50%) $ 37,958,472
ITOTAL COST $ 113,875,416
[TOTAL UNIT COST PER CUBIC YARD (SITE CAPACITY/CUT VOLUME) $ 35
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Locations of Essential Fish Habitat (EFH) Discussions throughout the Text of the EIS
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Summary of Essential Fish Habitat (EFH) and General Habitat Parameters for Federally Managed Species

Temp

Mass Bay to Delaware Inland Bays

July - August on GB

Species |[Life Stage |Geographic Area C) Salinity (%) |Depth (m) |Seasonal Occurrence Habitat Description Comments
Red hake |Eggs GOME, GB, Continental Shelf off southern <10 <25 May to November, peaks |Surface waters of inner
NE, and middle Atlantic south to Cape in June and July Continental Shelf
Hatteras
Larvae GOME, GB, Continental Shelf off southern <19 >0.5 <200 May to December, peaks |Surface waters (newly settled larvae need
NE, and middle Atlantic south to Cape in Sept. and October shelter, including live sea
Hatteras and the following estuaries: scallops, also use floating or
Sheepscott R., Mass Bay to Cape Cod Bay; mid-water objects for shelter)
Buzzards Bay, Narragansett Bay & Hudson
R./Raritan Bay
Juveniles |GOME, GB, Continental Shelf off southern <16 31-33 <100 Bottom habitats with substrate of
NE, and middle Atlantic south to Cape shell fragments, including areas
Hatteras and the following estuaries: with an abundance of live
Passamaquoddy Bay to Saco Bay; Great Bay, scallops
Mass Bay to Cape Cod Bay; Buzzards Bay to
Conn. R: Hudson R./Raritan Bay, &
Chesapeake Bay
Adults GOME, GB, continental shelf off southern NE, |<12 33-34 10-130 Bottom habitats in depressions  [(major prey; fish and
and middle Atlantic south to Cape Hatteras with a substrate of sand and mud |crustaceans)
and following estuaries: Passamaquoddy Bay
to Saco Bay; Great Bay, Mass Bay to Cape
Cod Bay; Buzzards Bay to Conn. R: Hudson
R./Raritan, Delaware Bay, & Chesapeake Bay
Spawning |GOME, southern edge of GB, Continental <10 >25 <100 May to November, peaks [Bottom habitats in depressions
Adults Shelf off southern NE, and middle Atlantic in June and July with a substrate of sand and mud
south to Cape Hatteras and the following
estuaries: Sheepscott R., Mass Bay, Cape
Cod Bay, Buzzards Bay, & Narragansett Bay
White Eggs GOME, GB, southern NE and the following August to September Surface waters
hake estuaries: Great Bay to Cape Cod Bay
Larvae GOME, southern edge of GB, southern NE to May - mid-Atlantic area Pelagic waters
middle Atlantic and the following estuaries: August and September -
Mass Bay to Cape Cod Bay GOME, GB area
Juveniles |GOME, southern edge of GB, southern NE to |<19 5-225 May-September - pelagic |Pelagic stage - pelagic waters;
middle Atlantic and the following estuaries: Dermersal stage - Bottom habitat
Passamaquoddy Bay to Great Bay; Mass Bay with seagrass beds or substrate
to Cape Cod Bay of mud or fine-grained sand
Adults GOME, southern edge of GB, southern NE to |<14 5-325 Bottom habitats with substrate of [(major prey; small fish,
middle Atlantic and the following estuaries: mud or fine-grained sand shrimp and other
Passamaquoddy Bay to Great Bay; Mass Bay crustaceans)
to Cape Cod Bay
Spawning |GOME, southern edge of GB, southern NE to |<14 5-325 April to May - southern part|Bottom habitats with substrate of
Adults middle Atlantic of range; August - mud or fine-grained sand in deep
September - northern part |water
of range
Window- |Eggs GOME, GB, southern NE, middle Atlantic <20 <70 February to November, Surface waters
pane south to Cape Hatteras and the following peaks May and October in
flounder estuaries: Passamaquoddy Bay to Great Bay; middle Atlantic
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Temp

GOME to Cape Hatteras, NC, also includes
estuaries from Buzzards Bay to Long Island
Sound; Gardiners Bay, Barnegat Bay to
Chesapeake Bay; Tangier/Pocomoke Sound
and James River

(April - December peak
June-November) between
VA and MA, but winter
offshore from NJ and
south; Estuaries in
summer and spring

eelgrass beds, man-made
structures in sandy-shelly areas,
offshore clam beds and shell
patches may be used during
wintering

Species |Life Stage |Geographic Area C) Salinity (%) |Depth (m) |Seasonal Occurrence Habitat Description Comments
Larvae GOME, GB, southern NE, middle Atlantic <20 <70 February to November, Pelagic waters
south to Cape Hatteras and the following peaks May and October in
estuaries: Passamaquoddy Bay to Great Bay; middle Atlantic
Mass Bay to Delaware Inland Bays July - August on GB
Juveniles |GOME, GB, southern NE, middle Atlantic <25 55-36 1-100 Bottom habitats with substrate of
south to Cape Hatteras and the following mud or fine-grained sand
estuaries: Passamaquoddy Bay to Great Bay;
Mass Bay to Chesapeake Bay
Adults GOME, GB, southern NE, middle Atlantic <26.8 5.5-36 1-75 Bottom habitats with substrate of [(major prey; polychaetes,
south to Virginia-NC border and the following mud or fine-grained sand small crustaceans, mysids,
estuaries: Passamaquoddy Bay to Great Bay; small fish)
Mass Bay to Chesapeake Bay
Spawning |GOME, GB, southern NE, middle Atlantic <21 5.5-36 1-75 February - December, Bottom habitats with substrate of
Adults south to Virginia-NC border and the following peak in May in middle mud or fine grained sand
estuaries: Passamaquoddy Bay to Great Bay; Atlantic
Mass Bay to Delaware Inland Bay
Witch Eggs GOME, GB, Continental Shelf off southern <13 High Deep March to October Surface waters
flounder NE, middle Atlantic south to Cape Hatteras
Larvae GOME, GB, Continental Shelf off southern <13 High Deep March to November, peaks|Surface waters to 250m
NE, middle Atlantic south to Cape Hatteras in May - July
Juveniles |GOME, outer Continental Shelf from GB south|<13 34-36 50-450 to Bottom habitats with fine-grained |(the upper slope is nursery
to Cape Hatteras 1500m substrate area; major prey:
crustaceans, polychaetes,
mollusks)
Adults GOME, outer Continental Shelf from GB south [<13 32-36 25-300 Bottom habitats with fine-grained [(major prey: polychaetes,
to Chesapeake Bay substrate echinoderms, crustaceans,
mollusks, squid)
Spawning |GOME, outer Continental Shelf from GB south|<15 32-36 25-360 March to November, peaks|Bottom habitats with fine-grained
Adults to Chesapeake Bay in May - July substrate
Black sea |Eggs Continental Shelf and estuaries from southern 0-200 May to October Water column of coastal Mid-
bass NE to North Carolina, also includes Buzzards Atlantic Bight and Buzzards Bay
Bay
Larvae Pelagic waters over Continental Shelf from (11-26) |(30-35) (<100) (May - Nov, peak Jun - Jul)|Habitats for transforming (to
GOME to Cape Hatteras, NC, also includes juveniles) larvae are near coastal
Buzzards Bay areas and into marine parts of
estuaries between Virginia and
NY. When larvae become
demersal, found on structured
inshore habitat such as sponge
beds.
Juveniles [Demersal waters over Continental Shelf from |>6 >18 (1-38) Found in coastal areas Rough bottom, shellfish and (YOY use salt marsh edges

and channels; high habitat
fidelity)
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Temp

Cape Hatteras, NC, also in estuaries from
Boston Harbor, Waquoit Bay to Long Island
Sound; Gardiners Bay to Hudson R./Raritan
Bay; Delaware Bay and Chesapeake Bay

Species |Life Stage |Geographic Area C) Salinity (%) |Depth (m) |Seasonal Occurrence Habitat Description Comments
Adults Demersal waters over Continental Shelf from |>6 (>20) (20-50) Wintering adults (Nov. to |Structured habitats (natural and [(spawn in coastal bays but
GOME to Cape Hatteras, NC, also includes April) offshore, south of NY|man-made) sand and shell not estuaries; benthic and
estuaries: Buzzards Bay, Narragansett Bay, to NC, Inshore, estuaries |substrates preferred near bottom inverts, small
Gardiners Bay, Great South Bay, Barnegat from May to October fish, squid)
Bay to Chesapeake Bay; Tangier/Pocomoke
Sound and James River
Bluefish Eggs North of Cape Hatteras, found over >18 >31ppt Mid-shelf April to August Pelagic waters *No EFH designation inshore
Continental Shelf from Montauk Point, NY, depths
south to Cape Hatteras, south of Cape
Hatteras, found over Continental Shelf through
Key West, Florida
Larvae North of Cape Hatteras, found over >18 >30ppt >15 April to September Pelagic waters No EFH designation inshore
Continental Shelf from Montauk Point, NY, for larvae
south to Cape Hatteras, South of Cape
Hatteras, found over Continental Shelf through
Key West, Florida, the slope sea and Gulf
Stream between latitudes 29N and 40N;
includes the following estuaries: Narragansett
Bay
Juveniles [North of Cape Hatteras, found over (19-24) |(23-36) North Atlantic estuaries Pelagic waters (use estuaries as nursery
Continental Shelf from Nantucket Island, MA, freshwater from June to October. Mid- areas; can intrude into areas
south to Cape Hatteras, South of Cape zone in Atlantic estuaries from with salinities as low as 3
Hatteras, found over Continental Shelf through Albermarie May to October. South ppt)
Key West, Florida, the slope sea and Gulf Sound Atlantic estuaries from
Stream between latitudes 29N and 40N also March to December.
includes estuaries between Penobscot Bay to
Great Bay; Mass Bay to James R; Albemarie
Sound to St. Johns River, FL
Adults North of Cape Hatteras, found over (14-16) |>25ppt North Atlantic estuaries Pelagic waters Highly migratory (major prey:
Continental Shelf from Cape Cod Bay, MA, from June to October. Mid- fish)
south to Cape Hatteras, found over Atlantic estuaries from
Continental Shelf through Key West, Florida, April to October. South
also includes estuaries between Penobscot Atlantic estuaries from
Bay to Great Bay; Mass Bay to James R; May to January
Albemarie Sound to Pamlico/Pungo R.,
Bougue Sound, Cape Fear R., St. Helena
Sound, Broad R., St. Johns R., and Indian R.
Butterfish |Eggs Over Continental Shelf from GOME, through |11-17 (25-33) 0-1829 (spring and summer) Pelagic waters
Cape Hatteras, NC, also in estuaries from
Mass Bay to Long Island Sound; Gardiners
Bay, Great South Bay, and Chesapeake Bay
Larvae Over Continental Shelf from GOME, through |9-19 (6.4 -37) 10-1829 (summer and fall) Pelagic waters
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Temp

Bay, Rappahannock R., York R., James R.,
Albemarie Sound, Pamlico Sound, Neuse R.
to India R.

Species |Life Stage |Geographic Area C) Salinity (%) |Depth (m) |Seasonal Occurrence Habitat Description Comments
Juveniles [Over Continental Shelf from GOME through  |3-28 (4-26) 10-365 (winter - shelf Pelagic waters (schools form over|(pelagic schooling - smaller
Cape Hatteras, NC, also in estuaries from (most <120) |[summer to fall - estuaries) |sandy, sandy-silt and muddy individuals associated with
Mass Bay, Cape Cod Bay to Delaware Inland substrates) floating objects including
Bays; Chesapeake Bay, York R. and James jellyfish)
R.
Adults Over Continental Shelf from GOME through  |3-28 (4-26) 10-365 (winter - shelf Pelagic waters (schools form over|(common in inshore areas
Cape Hatteras, NC, also in estuaries from (most <120) |summer to fall - estuaries) |sandy, sandy-silt and muddy and surf zone; prey;
Mass Bay, Cape Cod Bay to Hudson substrates) planktonic, thaliacians,
R./Raritan Bay; Delaware Bay and Inland squid, copepods)
Bays; York R. and James R.
Ocean Juveniles |[Eastern edge of GB and GOME throughout <18 (>25) 8-245 Throughout substrate to a depth |(medium to fine grained
quahog the Atlantic EEZ of 3 ft within federal waters, sands, sandy mud, silty
occurs progressively farther sand)
offshore between Cape Cod and
Cape Hatteras
Adults Eastern edge of GB and GOME throughout <18 (>25) 8-245 (spawn May - Dec with Throughout substrate to a depth |(medium to fine grained
the Atlantic EEZ several peaks) of 3 ft within federal waters, sands, sandy mud, silty
occurs progressively farther sand; earliest age of maturity
offshore between Cape Cod and |7 yrs, avg 13 yrs; suspension
Cape Hatteras feeders on phytoplankton)
Scup Eggs Southern NE to coastal Virginia includes the [13-23 >15 (<30) May - August Pelagic waters in estuaries
following estuaries: Waquoit Bay to Long
Island Sound; Gardiners Bay, Hudson
R./Raritan Bay
Larvae Southern NE to coastal Virginia includes the |13-23 >15 (<20) May-September Pelagic waters in estuaries
following estuaries: Waquoit Bay to Long
Island Sound; Gardiners Bay, Hudson
R./Raritan Bay
Juveniles |The Continental Shelf from GOME to Cape >7 >15 (0-38) Spring and summer in Dermersal waters north of Cape
Hatteras, NC, includes the following estuaries; estuaries and bays Hatteras and Inshore on various
Mass Bay, Cape Cod Bay to Long Island sands, mud, mussel, and
Sound; Gardiners Bay to Delaware Inland eelgrass bed type substrates
Bays; & Chesapeake Bay
Adults The Continental Shelf from GOME to Cape >7 >15 (2-185) Wintering adults Dermersal waters north of Cape |(spawn <30m during inshore
Hatteras, NC, includes the following estuaries; (November to April) are Hatteras and Inshore estuaries  |[migration - May - Aug; prey:
Cape Cod Bay to Long Island Sound; usually offshore, south of |(various substrate types small benthic inverts)
Gardiners Bay to Hudson R./Raritan Bay; NY to NC
Delaware Bay & Inland Bays; & Chesapeake
Bay
Summer |Eggs Over Continental Shelf from GOME to Cape 30-70 fall; |October to May Pelagic waters, heaviest
flounder Hatteras, NC; South of Cape Hatteras to 110 winter; concentrations with 9 miles of
Florida 9-30 spring shore off NJ and NY
Larvae Over Continental Shelf fro GOME to Cape (9-12) (23-33) 10-70 Mid-Atlantic Bight from Pelagic waters, larvae most (high use of tidal creeks and
Hatteras, NC; South of Cape Hatteras to Fresh in Sept. to Feb.; Southern abundant 19-83 km from shore; |creek mouths)
Florida; also includes estuaries from Waquoit Hudson R. part from Nov. to May at  |Southern areas 12-52 miles from
Bay to Narragansett Bay; Hudson Raritan Bay depths 9-30m shore
River/Raritan Bay; Barnegat Bay, Chesapeake area
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Temp

(shelf break, submarine canyon walls and
flanks; GB to Cape Hatteras)

winter)

and sheltered areas. (Substrate -
rocky exposed ledges, stiff clay)

Species |Life Stage |Geographic Area C) Salinity (%) |Depth (m) |Seasonal Occurrence Habitat Description Comments
Juveniles [Over Continental Shelf from GOME to Cape |>11 10-30 Fresh |(0.5-5) in Demersal waters, muddy HAPC - All native species of
Hatteras, NC; South of Cape Hatteras to in Narrag.  |estuary substrate but prefer mostly sand; [macroalgae, seagrasses and
Florida; also includes estuaries from Waquoit Bay, Albem/ found in the lower estuaries in freshwater and tidal
Bay to James R.; Albemarie Sound to Indian Pamilico flats, channels, salt marsh macrophytes in any size bed
R. Sound, & St. creeks, and eelgrass beds as well as loose
Johns R. aggregations, within adult
and juvenile EFH. (Major
prey: mysid shrimp)
Adults Over Continental Shelf from GOME to Cape Fresh in (0-25) Inhabit shallow coastal and|Demersal waters and estuaries |HAPC - all native species of
Hatteras, NC; South of Cape Hatteras to Albemarie estuarine waters during macroalgae, seagrasses and
Florida; also includes estuaries from Buzzards Sound, warmer months and move freshwater and tidal
Bay, Narragansett Bay, Conn. R. to James R.; Pamlico offshore on outer macrophytes in any size bed
Albemarie Sound to Broad R; St. Johns R. & Sound, and Continental Shelf at depths as well as loose
Indian R. St. Johns R. of 150m in colder months aggregations, within adult
and juvenile EFH. (Major
prey: fish, shrimp, squid,
polychaetes)
Surf clams [Juveniles |Eastern edge of GB and GOME throughout (2-30) 0-60, low Throughout substrate to a depth
the Atlantic EEZ density of 3 ft within federal waters
beyond 38 (Burrow in med. to coarse sand
and gravel substrates. Also found
in silty to fine sand, not in mud)
Adults Eastern edge of GB and GOME throughout (2-30) 0-60, low (spawn-summer to fall at | Throughout substrate to a depth
the Atlantic EEZ density 19 - 30°C) of 3 feet within federal waters
beyond 38
Juveniles |U.S. Canadian Boundary to VA/NC boundary |8-18 (33-36) 76-365 (All year; may leave GB in |Rough bottom, small burrows, Tilefish are shelter-seeking
(shelf break, submarine canyon walls and winter) and sheltered areas. (Substrate - |and habitat limited). HAPC is
flanks; GB to Cape Hatteras) rocky, stiff clay, human debris) substrate between the 76
and 365 m isobath, from
U.S./Canadian Boundary to
the Virginia/North Carolina
boundary within statistical
areas 616 and 537
(intersection of isobaths east
of Cape May, NJ, and south
of Provincetown, MA)
Adults US Canadian Boundary to VA/NC boundary |8-18 (33-36) 76-365 (All year; may leave GB in |Rough bottom, small burrows, HAPC is substrate between

the 250- and 1,200-ft
isobath, from U.S./Canadian
Boundary to the
Virginia/North Carolina
boundary within statistical
areas 616 and 537
(intersection of isobaths east
of Cape May, NJ and south
of Provincetown, MA) (prey:
crustaceans, fish, decapods,
benthic epifauna)
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Temp

crab larvae)

habitat, dunes, black pebble
habitat, low outcrop, and soft
bioturbated habitat

Species |Life Stage |Geographic Area C) Salinity (%) |Depth (m) |Seasonal Occurrence Habitat Description Comments
Red drum |Larvae Along the Atlantic coast from Virginia through |2-33 Low salinity |<50 Estuarine wetlands especially Red drum are euryhaline
the Florida Keys important. Flooded salt marshes,
brackish marsh, tidal creeks,
mangrove fringe, seagrasses
Juveniles [Along the Atlantic coast from Virginia through |2-33 20-40 <50 Found throughout Utilize shallow backwaters of Red drum are eurythermal
the Florida Keys Chesapeake Bay from estuaries as nursery areas and  |and larger juveniles and
Sept. - Nov. remain until they move to deeper |adults more susceptible to
water portions of the estuary effects of winter cold waves
associated with river mouths, than small fish
oyster bars and front beaches
Adults Along the Atlantic coast from Virginia through |2-33 20-40 <50 Found in Chesapeake in |Concentrate around inlets, HAPCs for red drum include
the Florida Keys spring and fall and also shoals, capes along the Atlantic |all coastal inlets, all state-
along eastern shore of VA |coast - Shallow bay bottoms or  |designated nursery habitats
oyster reef substrate preferred.  |of particular importance to
Also nearshore artificial reefs. red drum (NC - all Primary
and Secondary Nursery
Areas), SAV extremely
important, barrier islands in
NC, SC, GA, FL and passes
between barrier islands into
estuaries
Spanish South Atlantic and Mid-Atlantic Bights >20 >30 Sandy shoals of capes and All coastal inlets
mackerel offshore bars, high profile rock
bottoms and barrier island ocean
side waters from surf zone to
shelf break but from the Gulf
Stream shoreward;
Cobia South Atlantic and Mid-Atlantic Bights >20 >25 Sandy shoals of capes and All coastal inlets
offshore bars, high profile rock
bottoms and barrier island ocean
side waters from surf zone to
shelf break but from the Gulf
Stream shoreward; high salinity
bays, estuaries, seagrass habitat
King South Atlantic and Mid-Atlantic Bights >20 >30 Sandy shoals of capes and All coastal inlets
mackerel offshore bars, high profile rock
bottoms and barrier island ocean
side waters from surf zone to
shelf break but from the Gulf
Stream shoreward;
Golden Chesapeake Bay to the south through the 290-570 (Gulf Stream EFH because|Flat foraminifera ooze, distinct
crab Florida Straight (and into Gulf of Mexico) it helps to disperse golden |mounds of dead coral, ripple
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. . . Tem . . .
Species |Life Stage |Geographic Area C) P Salinity (%) |Depth (m) |Seasonal Occurrence Habitat Description Comments
Sandbar [Juveniles |Abundant in the Lower Bay 15-30 >22 20 to 65 Early spring to fall Bottom-dwelling, shallow coastal |HAPC - shallow waters in
Shark water species seldom seen at the |lower Chesapeake Bay
water's surface. Found in turbid
waters, prefers smooth substrate
Adults Found in tropical to temperate waters 15-30 >22 20 to 65 Early spring to fall Bottom-dwelling, shallow coastal |HAPC - shallow waters in
worldwide. In the western Atlantic they range water species seldom seen at the |lower Chesapeake Bay
from MA to Brazil and visit Chesapeake Bay water's surface. Found in turbid
seasonally. waters, prefers smooth substrate

This table was compiled by NMFS Northeast Regional Office, Habitat Conservation Division. All information presented is part of the Regional Fishery Management Council's EFH designations except for
that contained within () which is provided as important additional ecological information. Definitions: GOME - Gulf of Maine; GB - George's Bank; HAPC - Habitat Area of Particular Concern; YOY -
Young-of-Year. Please note: This table does not contain EFH info on Highly Migratory Species (sharks, tunas, billfish).

*Table has been edited to include species found in the Chesapeake Bay only. Highly Migratory Sandbar Sharks have also been added.
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ABSTRACT

From April 3 through May 10, 2004 Panamerican Consultants, Inc. (Panamerican), of Memphis
Tennessee conducted a reconnaissance-level cultural resources survey for the U.S. Army Corps
of Engineers, Baltimore District’s Dredge Material Management Plan (DMMP). Under
subcontract to Weston Solutions, Inc. (Weston) of West Chester, Pennsylvania, the purpose of
the survey is to identify known cultural resources within proposed and existing dredge material
placement sites. Cultural resources include archaeological sites, buildings, structures, objects, or
districts. Based on the prehistory, history, topography, and predictive modeling of each DMMP
site, a determination of the potential for additional cultural resources is also presented within the
report.

The results of each proposed or existing DMMP Area of Potential Effect (APE), including the
potential for additional cultural resources, have been summarized below (Table A). Those
alternatives that have the potential for additional cultural resources will need to be addressed
prior to any site-specific project activities with the appropriate State Historic Preservation
Officer (SHPO). After consultation with the SHPO and a determination of effect (upon the
property) is decided, a consultation discussing avoidance, minimizing, or mitigating adverse
effects on the property follows. Once a suitable agreement is reached between all participating
parties, a Memorandum of Agreement (a legal document which states the compliance to Section
106 requirements has been met and agreed upon) is drafted in a written document. The proposed
project may then proceed.

Table A. Known and potential cultural resources within each of the proposed and existing

DMMP areas.
Proposed and existing DMMP Sites Known Cultural Potential for
Resources within | additional Cultural
APE? Resources within
APE?
Agricultural Placement - Maryland Yes Yes
Agricultural Placement - Virginia Yes Yes
Artificial Island Creation - Lower Bay, Virginia Yes Yes
Artificial Island Creation - Upper Bay, Maryland No Yes
Beach Nourishment - Virginia Yes Yes
C&D Canal Sites Expansion, Maryland Yes Yes
Capping - Elizabeth River, Virginia Yes Yes
Capping - Patapsco River, Maryland No No
Confined Aquatic Disposal Area - Patapsco River, Maryland No No
Confined Disposal Facility - Lower Bay, Virginia Yes Yes
Confined Disposal Facility - Patapsco River, Maryland No Yes
Cox Creek Expansion, Maryland Yes Yes
Hart-Miller Island Expansion, Maryland Yes Yes
Large Island Restoration - Lower Bay, Virginia Yes Yes
Large Island Restoration - Mid Bay, Virginia Yes Yes
Quarry Placement - Cecil County, Maryland Yes No
Mine Placement - Western Maryland No No




Table A, continued

Proposed and existing DMMP Sites Known Cultural Potential for
Resources within | additional Cultural
APE? Resources within
APE?
Norfolk Ocean Open Water Placement No Yes
Pooles Island Open Water Site Expansion, Maryland Yes Yes
Poplar Island Expansion, Maryland Yes Yes
Rappahannock Shoal Deep Alternate Open Water Site Expansion, Virginia No Yes
Shoreline Restoration - Mid Bay, Maryland Yes Yes
Shoreline Restoration - Upper Bay, Maryland Yes Yes
Shoreline Restoration - Lower Bay, Virginia Yes Yes
Small Island Restoration - Mid Bay, Maryland Yes Yes
Wetlands Restoration - Dorchester County, Maryland Yes Yes
Dam Neck Ocean Open Water Placement (existing) No No
Hart-Miller Island, Maryland (existing) No No
New Open Water Placement - Mid Bay (Deep Trough), Maryland (existing) No Yes
Pooles Island Open Water Site, Maryland (existing) No No
Rappahannock Shoal Deep Alternate Open Water Site, Maryland (existing) No No
Wolf Trap Alternate Open Water Placement, Maryland (existing) No No

It is advised that any of the potential and/or existing APE sites that contain known cultural
resources be subject to a minimum of Phase I testing to determine the presence or absence of
potentially significant cultural resources which may be impacted by proposed site-specific
project activities. Following the collection and analysis of data acquired during any additional
Phase I testing, recommendations can then be made regarding any potentially significant cultural
resources. Recommendations include avoidance, additional testing of potentially significant sites
in the form of Phase II testing (if avoidance is not an option), and Phase III data recovery if the
site is determined to be eligible for the NRHP (and additional investigations are warranted).

It must be stated that this reconnaissance-level cultural resources survey has served to identify
known cultural resources within the proposed and existing dredged material placement areas
within and near the Chesapeake Bay. As defined in the Guidelines for Archaeological
Investigations in Virginia “a reconnaissance level survey is not appropriate for projects
submitted for review pursuant to Section 106 unless otherwise agreed upon by the DHR and the
project sponsor” (Virginia Department of Historic Resources 2001:79). This basic standard
applies to the State of Maryland as well. Therefore, this document serves as a general outline for
known and potential cultural resources as specified by the U.S. Army Corps of Engineers,
Baltimore District DMMP. Site-specific testing and assessment of project effects will need to be
addressed on a site-by-site basis and adhere to both the State of Maryland and Commonwealth of
Virginia’s Standards and Guidelines for Cultural Resource Survey (Shaffer and Cole 1994;
Virginia Department of Historic Resources 2001).
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