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Foreword 
The purpose of the South Fork Rivanna Reservoir Dredging Feasibility Study is to evaluate the feasibility 
of restoring the water supply capacity of the South Fork Rivanna Reservoir (Reservoir) to as near its 
original contours and water storage volume as practical by removing accumulated sediment.  This study 
evaluated dredging accumulated sediments both within the area of the available water supply volume 
(Reservoir areas above the water supply intake elevation) as well as areas below the water supply intake.  
This study does not involve dredging beyond the original contours or expanding the reservoir beyond its 
original shoreline configuration.   

HDR Engineering, Inc. (HDR) was tasked by Rivanna Water & Sewer Authority (RWSA) to evaluate the 
feasibility of dredging the Reservoir through completion of the following scope of services.   

 

Phase I – Reservoir Characterization 

Task 1 Wetlands Assessment 

Task 2 Bathymetric Survey & Volume Analysis 

Task 3 Pre-Dredge Survey 

Task 4 Sediment Characterization 

Task 5 Reservoir Characterization Public Meeting 

Phase II – Dredging Alternatives Analysis 

Task 6 Dredging Alternatives Evaluation 

Task 7 Dewatering/Processing Alternatives Evaluation 

Task 8 Dredging Analysis Public Meeting 

Phase III – Dredging Feasibility Summary Report 

Task 9 Summary Report 

 

In addition, HDR was subsequently tasked with evaluating the potential beneficial reuse of dredged 
material from the Reservoir (Task 10 Beneficial Reuse Alternatives) as part of Phase II. 

This report documents the activities and results of Task 6 Dredging Alternatives Evaluation and 
summarizes the results of Task 7 Dewatering/Processing Alternatives Evaluation and Task 10 Beneficial 
Reuse Alternatives.   

  



South Fork Rivanna Reservoir Dredging Feasibility Study  Dredging Alternatives Report 
�� � �

�

HDR Engineering, Inc.  ii  

Table of Contents 
 

Summary ....................................................................................................................................................... 1 

1.0 What is Dredging? ............................................................................................................................ 3 

2.0 How Much Sediment is in the Reservoir & What Can be Dredged? ................................................ 3 

3.0 What General Means Were Considered to Dredge the Reservoir? ................................................... 6 

3.1  Dredging Options .............................................................................................................................. 6 

3.1.1  Reservoir Drawdown and Excavation ................................................................................... 6 

3.1.2  Mechanical Wet Dredging .................................................................................................... 6 

3.1.3  Hydraulic Dredging............................................................................................................... 8 

3.2  Dewatering Options .......................................................................................................................... 9 

3.3  Placement Options .......................................................................................................................... 11 

4.0 Which Dredging Method Works Best for the Reservoir ................................................................. 12 

4.1.  Standard Hydraulic Dredging with Settling Basins ........................................................................ 12 

4.1.1  Mobilization & De-Mobilization ........................................................................................ 13 

4.1.2  Staging ................................................................................................................................ 16 

4.1.3  Hydraulic Dredging Operation ............................................................................................ 17 

4.1.4 Recommended Dredging Approach and Estimated Cost .................................................... 19 

4.1.5 Project Design ..................................................................................................................... 21 

4.1.6  Project Permitting ............................................................................................................... 22 

4.2.  Hydraulic Dredging with Mechanical Dewatering for Materials Recovery ................................... 24 

4.2.1  Mobilization & De-Mobilization ........................................................................................ 26 

4.2.2  Staging ................................................................................................................................ 26 

4.2.3  Dredging ............................................................................................................................. 27 

4.2.4 Recommended Dredging Approach and Estimated Cost .................................................... 28 

4.2.5 Project Design and Permitting ............................................................................................ 31 

4.2.6  Permitting ............................................................................................................................ 31 

5.0 Reservoir Dredging Plan ................................................................................................................. 32 

 

  



South Fork Rivanna Reservoir Dredging Feasibility Study  Dredging Alternatives Report 
�� � �

�

HDR Engineering, Inc.  iii  

List of Figures: 

Figure 1. Mechanical Wet Dredging ............................................................................................... 7 

Figure 2. Hydraulic Dredge ............................................................................................................ 9 

Figure 3. Mobilization and Staging Area Locations ..................................................................... 14 

Figure 4. Virginia Rowing Association Staging Area .................................................................. 15 

Figure 5. Reservoir Segments ....................................................................................................... 25 

Figure 6. Connelly Parcel Staging Area ....................................................................................... 27 

Figure 7. Dredge Staging and Dewatering Sites ........................................................................... 33 

  

 
  



South Fork Rivanna Reservoir Dredging Feasibility Study  Dredging Alternatives Report 
�� � �

�

HDR Engineering, Inc.  1  

Summary 
The purpose of the South Fork Rivanna Reservoir Dredging Feasibility Study is to evaluate the feasibility 
of restoring the water supply capacity of the South Fork Rivanna Reservoir (Reservoir) to as near its 
original contours and water storage volume as practical by removing accumulated sediment.  This report 
documents the activities and results of Task 6 Dredging Alternatives Evaluation, and presents a proposed 
two-part dredging plan for the Reservoir. 

The Reservoir has lost 22 % (or approximately 348 million gallons (MG)) of total water supply volume 
due to sediment deposition since it’s construction, including 17% (approximately 175 MG) of useable 
water supply volume above the water intake elevation of 367 feet.  Most of the sediment deposition, and 
all of the loss of useable water supply, has occurred in the Upper Main Stem Reservoir (from Reas Ford 
Road bridge down to Earlysville Road bridge) and in the Ivy Creek tributary.  The Lower Main Stem 
Reservoir (from Earlysville Road Bridge down to the dam) has been less affected by sediment deposition. 

Restoring the Reservoir to its original contours and shoreline configuration would require removal of 
approximately 1,742,567 cubic yards (cy) of deposited material.  However it is not practical to dredge the 
entire Reservoir.  Dredging is not recommended in sensitive wetlands, vegetated islands, or close to 
bridges or steep banks along the shoreline.  Subtracting these recommended no-dredge areas reduces the 
total estimated dredging volume.   A minimum dredging target of 748,000 cy would restore as much 
useable water supply volume as practical in the Upper Main Stem and Ivy Creek portions of the 
Reservoir, given the no-dredge buffers.  A maximum dredging target of 1,422,000 cy in these areas would 
restore as much total volume (water supply volume above and below the 367 feet elevation) as practical.  
Dredging is not recommended for the Lower Main Stem Reservoir.   

The actual volume that can be dredged is limited by the capacities of the available dewatering and/or 
placement options.  HDR’s assessment of dewatering/processing alternatives and sites (see Dewatering 
Alternatives Report) identified several alternatives/sites that meet the various technical criteria and had 
willing landowners.  However, the combined capacity of these select alternatives/sites is only 1,126,010 
cy.  Dredging 1,126,010 cy would restore all of the useable water supply volume plus 56% of the water 
supply volume below the water intake elevation of 367 feet in the Upper Main Stem and Ivy Creek 
portions of the Reservoir.  Overall, a dredging volume of 1,126,010 cy represents 79% of the 1,422,000 
cy maximum dredging target and 65% of the 1,742,567 cy of the total deposited material. 

HDR has identified a two-part dredging approach to reach the 1,126,010 cy dredging volume:  Part I 
would dredge Reservoir segments 1 – 3 (the uppermost portion of the Upper Main Stem), dewater the 
sediment using mechanical dewatering equipment, and sell or reuse the recovered materials to off-set the 
cost of dredging.  Part II would dredge Reservoir segments 4 – 9 (the remainder of the Upper Main Stem) 
and/or Ivy Creek and dewater the sediment using three confined dike facilities (Panorama Farms Area 1B 
& Area 3 and Llewellyn Parcel).  Dredged sediments removed in Part II would remain in the confined 
dike facilities and there would be no recovery of material.  The two part dredging approach could be 
conducted simultaneously or in sequence, depending on available resources. 
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Dredging Part I – Hydraulic Dredging Reservoir Segments 1 – 3; Mechanical Dewatering and 
Material Recovery 

� Dredging volume = 290,324 cy 
� Cost = $7,766,518 to $12,973,515; cost would be partially off-set by sale of materials 
� Cost per cy is $27 to $45 (does not include potential off-set by reuse of materials). 

Dredging Part II – Hydraulic Dredging Reservoir Segments 4 – 9 and/or Ivy Creek; Dewatering 
with Confined Dike Facilities, No Material Recovery 

� Dredging volume = 835,686 cy 
� Cost = $26,271,273 to $27,219,996 ($6,989,249 to $7,937,972 Dredging + $19,282,024 Confined 

Dike Facilities) 
� Cost per cy = $33 

Part I & Part II Combined Dredging 

� Dredging volume = 1,126,010 cy 
� Cost = $34,037,791 to $40,193,511 (Does not include potential off-set from material recovery) 
� Cost per cy = $31 to $36 

Potential Material Recovery from Part I Dredging 

� 189,097 cy of sand and 101,227 cy of remaining sediment 
� Cost Recovery for Sand = $4,774,699 to $9,469,978 
� Cost Recovery for Remaining Sediment = $126,534 to $2,133,865 if used as topsoil; (-$177,147) 

to $1,222,822 if used as fill. 

Where a negative cost difference exists, the dredged material is unlikely to be selected for reuse on the 
basis of price alone. 

  



South Fork Rivanna Reservoir Dredging Feasibility Study  Dredging Alternatives Report 
�� � �

�

HDR Engineering, Inc.  3  

1.0 What is Dredging? 
Dredging is the removal of material by mechanical means from the bottoms of lakes, rivers, harbors, or 
ponds.  Dredging is typically completed to maintain safe navigation depths, increase water supply 
capacity, enhance water quality and aquatic habitat, remove contaminated materials, or to recover useable 
materials or minerals.  Early dredging efforts were accomplished with manual labor, using scoops, 
shovels, and baskets.  Later, dredges employed men or animals to power scoops or drags to clear harbors, 
shipping channels, and canals.  Modern dredges are now powered by diesel, gas, or electric engines and 
range in size from small portable pumps and mini-dredges to large ocean-going vessels. 

Dredging projects for inland waterways and reservoirs generally consist of both waterside (in-water or 
shoreline) activity - Mobilization, Staging/Support, Dredging, and De-Mobilization – and upland activity, 
consisting of sediment dewatering and placement.  Mobilization consists of delivering the dredge and 
supporting equipment to the waterway and launching the dredge.  Staging/support encompasses all those 
activities necessary to staff and maintain the dredge during the operation, and includes fuel deliveries and 
periodic maintenance.  Dredging is the in-water operation of equipment for the removal of material from 
the bottom.  De-mobilization consists of removing the dredge, pipeline and associated support equipment 
from the water and any necessary reclamation or cleanup of the staging/support site.  A dredging project 
is typically measured and priced by the cubic yard (cy) measured in-situ of material removed from the 
waterway, in addition to mobilization and sediment dewatering/placement costs.    The upland portion of 
the dredging project is discussed in a separate report (see the Task 7 Dewatering/Processing Alternatives 
Report).    

Determining the dredging approach for the Reservoir drives the selection and design of dredged material 
dewatering site(s) and final placement site(s), which in turn drives the nature and extent of federal, state, 
and local permitting required.  However, determining these components does not happen in strict 
sequence – rather, they are considered simultaneously, with information from options for each component 
affecting the viability of the other options.  For example, if hydraulic dredging is the method utilized to 
remove sediment, there must be a means to store and dewater the sediment.  Likewise, for mechanical 
dredging to be effective, there must be a suitable lakeside staging area accessible to heavy trucks or other 
mechanism to transport the sediment to a suitable placement location.    

The following provides an estimate of the volume of material to be dredged, an overview of the dredging 
options considered, the general pros and cons of each dredging approach, and their applicability to the 
Reservoir.  Dredging alternatives considered to be applicable to the Reservoir are discussed in further 
detail later in this report, and incorporated with information from the reports for Task 7 
Dewatering/Processing Alternatives and Task 10 Beneficial Reuse to present a conceptual dredging 
plan(s) for the Reservoir. 

2.0 How Much Sediment is in the Reservoir & What Can be Dredged? 
HDR conducted a bathymetric survey of the Reservoir in 2009 and reported the results in Task 2 
Bathymetric Survey & Volume Analysis.  The results of HDR’s survey and volume analysis were 
discussed at the Phase I Public Meeting on March 9, 2010, and are summarized below.  The Upper Main 
Stem of the Reservoir extends from Reas Ford Road Bridge to the Earlysville Road Bridge, a distance of 
approximately 4.1 miles.  The Lower Main Stem of the Reservoir extends from the Earlysville Road 
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Bridge to the Dam, a distance of approximately 1.6 miles.  The Ivy Creek portion of the Reservoir 
extends from the Woodlands Road Bridge upstream approximately 0.7 miles. Table 1 shows the total 
Reservoir water volume, Table 2 shows the useable Reservoir water volume (i.e. water volume above the 
water intake elevation of 367 feet), and Table 3 shows the estimated sediment volume.  

  

Table 1. Total Reservoir Volume1 

Reservoir Segment Original 
Water Volume 

2009 
Water Volume 

Water Volume Lost to 
Sediment Deposition (%) 

Upper Main Stem (cy) 3,597,473 2,239,446 38 

MG 727 452  

Lower Main Stem (cy) 3,685,877 3,550,808 4 

MG 744 717  

Ivy Creek (cy) 615,425 382,575 38 

MG 124 77  

Total (cy) 7,898,775 6,172,829 22 
MG 1,595 1,247  

1 Water volumes calculated by HDR using average end area method. 

 

Table 2. Useable Reservoir Volume1 

Reservoir Segment Original 
Water Volume 

2009 
Water Volume 

Water Volume Lost to 
Sediment Deposition (%) 

Upper Main Stem (cy) 2,652,790 1,855,941 30 
MG 536 375  

Lower Main Stem (cy) 2,014,742 2,063,513 0 
MG 407 417  

Ivy Creek (cy) 450,935 330,539 27 
MG 91 67  

Total (cy) 5,118,467 4,249,993 17 
MG 1,034 859  

1 Useable water volume is that volume above the 367 feet water intake elevation.  Water 
volumes calculated by HDR using average end area method. 
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Table 3. Sediment Volume 

Reservoir Segment 
2009 Total 
Sediment 
Volume 

2009 Sediment 
Volume Above 
Intake (367 ft) 

Estimated 
Dredging 
Volume1 

Estimated 
Dredging 

Volume Above 
Intake1 

Upper Main Stem (cy) 1,359,689 797,994 1,192,000 631,000 
MG   241 127 

Lower Main Stem (cy) 150,028 0 119,000 0 
MG   24 0 

Ivy Creek (cy) 232,850 120,397 230,000 117,000 
MG   46 24 

Total (cy) 1,742,567 918,391 1,541,000 748,000 
MG   311 151 

1 Estimated dredging volumes are approximate values based on assumed no-dredge 
buffers.  Final project design may increase or decrease dredging volumes. 

As shown in Table 3, restoring the Reservoir to its original contours and shoreline configuration would 
require removal of approximately 1,742,567 cy of material.  However, as described in the Task 3 Pre-
Dredge Survey report, wetland vegetation has become established in some areas of sediment deposition, 
ranging from emergent fringe wetlands along parts of the shoreline to well-vegetated islands in the main 
stem Reservoir.  Disturbing these wetland areas is not recommended in order to minimize environmental 
impacts and streamline the permitting process.  In addition, HDR recommends a no-dredge buffer area be 
established along the shoreline and alongside the bridges that cross the Reservoir (see Pre-Dredge Survey 
Report).  Removing these recommended no-dredge areas from consideration reduces the estimated 
maximum potential removable volume of sediment to 1,541,000 cy for the entire Reservoir.   

Most of the sediment entering the Reservoir comes from the South Fork Rivanna River and Ivy Creek.  
The sediment tends to rapidly settle out in the upper reaches of both channels as shown by the results of 
the bathymetric survey (see Bathymetric Survey & Volume Analysis report).  There has been relatively 
little sediment deposition in the Lower Main Stem of the Reservoir, and no loss of useable water supply 
volume there.   

HDR recommends that dredging be focused on the Upper Main Stem (Reas Ford Road Bridge to 
Earlysville Road Bridge) and Ivy Creek.  HDR recommends a minimum dredging target of 748,000 cy 
as estimated to restore as much useable volume as practical given respective no-dredge buffers.  A 
maximum dredging target restoring as much total volume as practical would be 1,422,000 cy, based on 
the approximately 1,192,000 cy of sediment to be removed from the Upper Main Stem Reservoir plus 
230,000 cy of sediment to be removed from Ivy Creek.  
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3.0 What General Means Were Considered to Dredge the Reservoir? 
This section provides an overview of dredging alternatives, dewatering alternatives, and transport 
alternatives that were considered for dredging the Reservoir. 

3.1  Dredging Options 
There are three primary means of dredging a reservoir: 

• Reservoir drawdown and excavation (e.g. mechanical “dry” dredging); 
• Mechanical wet dredging; and 
• Hydraulic dredging. 

3.1.1  Reservoir Drawdown and Excavation 

In this approach, the reservoir is completely or partially drained, the bottom materials are allowed to dry 
out, and earth-moving equipment is brought in to remove the unwanted sediment.  This method requires 
building a haul road to provide access for heavy trucks into the reservoir.  In certain applications, this 
approach can be a viable alternative to other forms of dredging, but has a greater environmental impact, 
and takes the longest to complete due to unanticipated runoff events.  The drained reservoir is unsightly 
and is not usable during the drying phase, which can last several weeks to several months.  Typically, the 
sediment never truly dries; excavation occurs under muddy conditions.  The method is highly susceptible 
to weather conditions and even a small storm event can affect the project schedule by re-wetting the 
sediments.  Tributaries into the lake must be re-routed through channels or using pumps and pipes.  The 
tributary routing system must have the capacity to handle sudden runoff from major storm events - 
otherwise the work area can be flooded.  Once the project is complete, it may take several months to a 
year or more for the reservoir to fill back to capacity.  Lake biota and fish stocks must then be replenished 
and re-established. 

This method is considered risky and unsuitable for the South Fork Rivanna Reservoir due to the 
difficulties in managing the inflow from the existing mainstem river, Ivy Creek, and other tributaries, lack 
of suitable access to work areas, and the loss of water supply while sediment removal is being conducted.                   

3.1.2  Mechanical Wet Dredging 

Mechanical wet dredging uses an excavator (such as a track hoe), dragline or a clamshell to remove the 
sediments.  The dredging is conducted from shore, or from a barge in the water.  Mechanical dredging 
often creates increased levels of turbidity (suspended sediment) within the water; specialized 
“environmental” or closed clamshell buckets can be used to reduce the turbidity – however these add cost 
and add water to the dredged material and are not generally required unless the sediment is contaminated.  
Mechanical wet dredging produces a plastic to fluid mud of varying consistency; the material can be 
handled and transported without dewatering although there is risk of spillage if the mud is too fluid.  In 
addition, many facilities that accept dredged material for beneficial reuse or placement will not accept 
material with high water content. 

Variations of mechanical wet dredging are discussed below.   
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Mechanical Dredging from Shore with Sediment Transport 
clamshell works from the shoreline of the lake.  Surrounding trees and other obstructions are removed, 
and the shoreline must be leveled.  The excavator places the dredge
Haul roads are constructed around the shoreline so trucks have access to the excavating equipment.  
Dredging is typically limited to near shore areas within reach of the equipment 
maximum of about 50 to 60 feet with specialized equipment).  This approach is feasible only for small 
ponds and cove areas with good shoreline access for equipment.

Mechanical dredging from shore is not considered feasible for the Reservoir due to the environmenta
impacts of clearing and constructing a road at the water’s edge around the Reservoir,
impact to fringe wetlands within the Reservoir
method to dredge the middle of the Reservoir 

Mechanical Dredging from Barge with Sediment Transport 
clamshell operates from a barge or floating platform
for temporary containment.  When the 
staging area, where another excavator removes the material onto the shore or into trucks.  The method 
requires handling the sediment several times.  Clamshell dredging 
for deep water river and harbor dredging.  Dredging 
more feasible.  Mechanical dredging requires good lakeside access to 
equipment, and to provide truck access 
The dredged material from mechanical wet dredging 
although it can be handled by equipment without dewatering.  However
require some settling and decanting of excess water prior to transport
heavy, and trucks may be required to run at 
of truck trips.   Again, a haul road is needed to access the lakeshore staging area.

Figure 

South Fork Rivanna Reservoir Dredging Feasibility Study  Dredging Alternatives Report
� �

  

ical Dredging from Shore with Sediment Transport Off-site by Truck –
the shoreline of the lake.  Surrounding trees and other obstructions are removed, 

and the shoreline must be leveled.  The excavator places the dredged material into trucks for transport.  
Haul roads are constructed around the shoreline so trucks have access to the excavating equipment.  
Dredging is typically limited to near shore areas within reach of the equipment – typically 30 to 40 feet (a 

of about 50 to 60 feet with specialized equipment).  This approach is feasible only for small 
ponds and cove areas with good shoreline access for equipment. 

Mechanical dredging from shore is not considered feasible for the Reservoir due to the environmenta
impacts of clearing and constructing a road at the water’s edge around the Reservoir,
impact to fringe wetlands within the Reservoir from dredging along the shoreline, the inability of this 

Reservoir channel, and the high volume of truck traffic.

Mechanical Dredging from Barge with Sediment Transport Off-site by Truck –
or floating platform in the water.  Sediment is placed into another barge

.  When the sediment containment barge is full, it is moved to a lakeside 
staging area, where another excavator removes the material onto the shore or into trucks.  The method 
requires handling the sediment several times.  Clamshell dredging can be expensive, and 

dredging.  Dredging shallow lakes with a properly sized excavator 
feasible.  Mechanical dredging requires good lakeside access to deploy the barges and 

provide truck access for removing the sediment and hauling it to the placement site
from mechanical wet dredging can be muddy or even soupy in consistency, 

although it can be handled by equipment without dewatering.  However, if the material is too wet
require some settling and decanting of excess water prior to transport or placement.   The wet sediment is 
heavy, and trucks may be required to run at 30 to 50 % less volume than capacity, increasing the number 

Again, a haul road is needed to access the lakeshore staging area. 

Figure 1. Mechanical Wet Dredging 
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– The excavator or 
the shoreline of the lake.  Surrounding trees and other obstructions are removed, 

d material into trucks for transport.  
Haul roads are constructed around the shoreline so trucks have access to the excavating equipment.  

typically 30 to 40 feet (a 
of about 50 to 60 feet with specialized equipment).  This approach is feasible only for small 

Mechanical dredging from shore is not considered feasible for the Reservoir due to the environmental 
impacts of clearing and constructing a road at the water’s edge around the Reservoir, the potential 

the inability of this 
, and the high volume of truck traffic. 

– The excavator or 
in the water.  Sediment is placed into another barge 

barge is full, it is moved to a lakeside 
staging area, where another excavator removes the material onto the shore or into trucks.  The method 

can be expensive, and is generally used 
lakes with a properly sized excavator may be 

the barges and excavating 
and hauling it to the placement site.  

can be muddy or even soupy in consistency, 
, if the material is too wet, it may 

The wet sediment is 
capacity, increasing the number 
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Mechanical dredging from a barge with subsequent truck transport of the sediment is not considered 
feasible for the Reservoir due to the lack of a lakeside staging area suitable for heavy truck traffic, lack of 
a placement site for wet sediment, and anticipated high comparative costs. 

Mechanical Dredging from Barge with Sediment Transport by Barge and In-water Placement – 
The excavator or clamshell operates from a support barge in the water.  Sediment is placed into another 
containment barge.  When the containment barge is full, it is moved to another in-water location, and the 
sediment is deposited within the same waterbody.  Typically, the barge hauling the sediment has a hopper 
type opening on the bottom.  When the barge is positioned over the placement site, the hopper is opened 
and the sediment drops to the bottom.  This method is typically used in dredging sand from harbors, 
estuaries, and oceanfront areas, but may also be suitable for large lakes and navigable rivers where fine-
grained silts and clays are absent and there are deepwater areas.  In some cases, the sediment may be 
placed into the water by another excavator in order to achieve some specific shape or beneficial reuse, 
such as wetland or island creation, reef creation, or other habitat.  The placement of the dredged material 
back into the water can cause increases in turbidity, particularly when the material contains fine-grained 
silts and clays.  The release of dredged material back into the water is not a typical practice for water 
supply reservoirs. 

Mechanical Dredging with the dredged material placed back into the Reservoir within the “dead zone” 
or deep water area below the water intake is not feasible due to anticipated concerns from federal, state, 
and local regulatory agencies regarding impacts to water quality and aquatic habitat.   

3.1.3  Hydraulic Dredging 
A hydraulic dredge (also called a suction dredge) works like a floating vacuum.  The typical dredge used 
for lakes is about the size of a small houseboat, and consists of a diesel motor, pump, and small operators 
cab.  A boom with a rotating cutterhead or horizontal auger is lowered into the sediment to loosen the 
bottom material.  A suction hose attached to the boom pulls in the loosened sediment – much like a carpet 
sweeper attachment on a household vacuum.  The sediment slurry is then pumped through a temporary 
HDPE (high density polyethylene) pipeline to an offsite location for dewatering.  The dredge pipeline 
typically floats on the water surface and/or is laid on the ground surface to reach the dewatering site.  
Depending on the location and set-up of the dewatering area, there may also be a return line for the water 
used to carry the sediment.  Alternatively, the water may be discharged to the nearest surface water – 
however, such a setup typically requires an additional layer of regulatory review and permitting.   

Hydraulic dredges typically generate less turbidity than mechanical dredges.  There is minimal 
disturbance of the lakeshore, and the main dewatering area does not have to be at the lakeside.  However, 
there must be an access point to put the dredge into the water.  Large hydraulic dredges could be lifted 
into the lake with a crane, whereas many of the smaller dredges could be launched from a boat trailer.  
Hydraulic dredging operations also require a lakeside staging area where the pipeline pieces can be 
delivered and assembled, and to support the dredging operation.   

A hydraulic dredge can pump the material in the pipeline a short distance.  If the distance is greater than 
approximately one mile, or involves pumping over any substantial hills, one or more booster pumps may 
be necessary.  The booster pumps must be accessible for operations, fueling, and maintenance.  The 
booster pump stations can be on land or on a barge in the water, depending on pipeline configuration and 
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location of the dewatering site(s).  
being dredged until near the dewatering site.  
although temporary, need to be solidly constructed to avoid leaks.  The pipelines can be routed under 
roadways using cut and fill, jack and
pumping costs increase with distance, total elevation, number of roadway crossings, and if there are right
of-way issues or special permits required (e.g. stream crossings, wetland issues, 

Hydraulic dredging is generally the least obtrusive of the available dredging methods
reservoirs.  However, because hydraulic dredging relies on pumping water at high velocities to 
sediment, some form of dewatering (e.g. separating the sediment from the water
sediment) is necessary. 

Hydraulic dredging is a feasible option for 
dewatered cost-effectively.   

3.2  Dewatering Options 
Wet mechanical dredging, where the sediment is removed from the Reservoir bottom by a mechanical 
excavator, typically produces a wet sediment or mud that is plastic.  The sediment will slump when 
placed in a pile but is not fluid, and there is little standing or free water.  The water content does add 
considerable weight to the material, which increases (sometimes doubles or triples) trucking and handling 
costs.  The wet sediment can be handled with conventional excavatio
including transport from the dredging operation in conventional dump trucks.  However, additional drying 
is generally required before the material can be compacted, graded, or applied for most beneficial reuses.  
Sediment from wet mechanical dredging is typically spread on land until it is dry enough for further 
grading or reuse.  The dewatering site should be accessible by truck, relatively level, and cleared of 
vegetation.  Generally there is no free
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location of the dewatering site(s).  Pipelines are typically floated on the water’s surface of the
being dredged until near the dewatering site.   Pipelines on land are typically placed on the surface, and 
although temporary, need to be solidly constructed to avoid leaks.  The pipelines can be routed under 
roadways using cut and fill, jack and bore or horizontal directional drilling technique
pumping costs increase with distance, total elevation, number of roadway crossings, and if there are right

way issues or special permits required (e.g. stream crossings, wetland issues, etc.). 

Figure 2. Hydraulic Dredge 

Hydraulic dredging is generally the least obtrusive of the available dredging methods
.  However, because hydraulic dredging relies on pumping water at high velocities to 

sediment, some form of dewatering (e.g. separating the sediment from the water used to transport the 

Hydraulic dredging is a feasible option for dredging the Reservoir provided the dredged material can be 

Wet mechanical dredging, where the sediment is removed from the Reservoir bottom by a mechanical 
excavator, typically produces a wet sediment or mud that is plastic.  The sediment will slump when 

not fluid, and there is little standing or free water.  The water content does add 
considerable weight to the material, which increases (sometimes doubles or triples) trucking and handling 
costs.  The wet sediment can be handled with conventional excavation and earthmoving equipment, 
including transport from the dredging operation in conventional dump trucks.  However, additional drying 
is generally required before the material can be compacted, graded, or applied for most beneficial reuses.  

wet mechanical dredging is typically spread on land until it is dry enough for further 
grading or reuse.  The dewatering site should be accessible by truck, relatively level, and cleared of 
vegetation.  Generally there is no free-standing water or runoff from the dredged materials
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erosion and sediment controls are required.  Wet mechanical dredging was determined not to be feasible 
for the Reservoir, and therefore no search was conducted for land for land-spreading sediment. 

HDR conducted an evaluation of dewatering options (see Dewatering Alternatives Report) and 
determined that dewatering sediment from hydraulic dredging using confined dike facilities and 
mechanical dewatering would be the most practical and cost-effective options.  HDR conducted a search 
of potential sites in the vicinity of the Reservoir that included review of readily available data from 
Albemarle County’s Geographic Information System and aerial photography, input from project 
stakeholders and media reports, and contacts with landowners.  Only those sites that appeared to be both 
technically feasible, acceptable to the regulatory agencies, and had willing landowners were evaluated in 
detail.  Individual sites discussed in this report are considered by the permission of their respective 
owners.  Details on HDR’s evaluation of dewatering options, potential dewatering sites, and conceptual 
layouts for possible dewatering sites are provided in the Dewatering Alternatives Report prepared for 
Task 7. 

As part of Task 7, HDR developed five conceptual layouts and ballpark cost estimates for constructing 
confined dike facilities at four sites:  three areas located on Panorama Farms (one with two different 
layouts) and one area on a parcel owned by Robert and Barbara Llewellyn.  The conceptual layouts are 
designed to maximize the amount of dredged sediment that can reasonably be dewatered and stored on 
each site.  HDR has assumed there is sufficient material onsite to construct the earth berms. If 
geotechnical testing indicates there is not sufficient material onsite, then either the height of the dikes 
should be lowered (with a resultant reduction in volume of sediment stored) or additional fill must be 
brought in at an increase in cost.   The storage capacity and estimated cost for each site is shown in Table 
4 below. 

Table 4. Summary of Confined Dike Facility Alternatives 

Confined Dike Alternatives 
Dredged Material 

Storage (cubic yards)1 Estimated Cost Cost per 
cubic yard 

Individual Prospective Sites 
Panorama Farms Area 1, Layout 1A 354,371 $10,595,161 $30 
Panorama Farms Area 1, Layout 1B 399,468 $11,188,226 $28 
Panorama Farms Area 2 29,886 $2,581,304 $86 
Panorama Farms Area 3 339,848 $4,595,643 $14 
Llewellyn Parcel 96,370 $3,498,155 $36 

Options 
Option 1:  Area 1A, Area 2, Area 3, 
& Llewellyn Parcel 820,475 $21,270,263 $26 

Option 2: Area 1B, Area 2, Area 3, 
& Llewellyn Parcel 865,572 $21,863,328 $25 

Option 3:  Area 1A, Area 3, & 
Llewellyn Parcel 790,589 $18,688,959 $24 

Option 4:  Area 1B, Area 3 & 
Llewellyn Parcel 835,686 $19,282,024 $23 
1 Dredged material storage is the volume of material that could be removed from the Reservoir and 
placed in each facility. 
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The maximum available dredged material storage is approximately 820,475 cy to 865,572 cy (Options 1 
and 2).  However, Panorama Farms Area 2 has a high overall cost for limited storage of dredged material.  
Cost effectiveness can be improved by eliminating this site from consideration, leaving three sites with a 
possible dredged material storage range of 790,589 cy to 835,686 cy (Options 3 and 4), with dewatering 
cost per cubic yard of $24 to $23 per cy, respectively.  The most cost effective of the confined dike 
facility options is Option 4 above, a combination of Panorama Farms Area 1 (Conceptual Layout 1B), 
Panorama Farms Area 3, and the Llewellyn parcel.  Option 4 provides 835,686 cy of storage at an 
approximate cost of $19,282,024, or approximately $23 per cy for dewatering.   Additional information 
on these prospective dewatering sites is provided in the Task 7 report on Dewatering Alternatives. 

3.3  Placement Options 
Multiple options were evaluated in Task 10 (see report on Beneficial Reuse Options) for final placement 
of the dewatered dredged material.   

The sediment to be dredged from the Reservoir is uncontaminated and suitable for most types of 
beneficial reuse, including reuse as top soil or fill.  The sediment also contains a relatively large 
percentage of sand in the upper reaches of the Reservoir.  The sand, if separated from the silts and clays 
through mechanical processing equipment, has a value on the local market of $44 to 54 per cubic yard 
(cy). 

HDR’s dewatering alternatives analyses determined the only dredged material available for reuse would 
be from the hydraulic dredging option with mechanical dewatering of sediment.  Sediment placed into 
any of the confined dike facilities described herein would remain in situ as part of the land owner’s 
conditions on use of their land. 

The hydraulic dredging with mechanical dewatering option could produce approximately 189,097 cy of 
sand and 101,227 cy of sediment, screened and ready for most applications.  The dredged material, once 
mechanically dewatered and processed, could be delivered at a favorable cost compared to local retail 
costs for  top soil material and sand (not counting the cost of dredging and dewatering the material).  
Depending on local market conditions at the time of reuse, some or all of the cost difference could 
potentially be used to off-set the costs of producing the material.  

Sand is the most valuable component of the dredged sediments.  Local retail pricing for sand is $44 to 
$54 per cy plus delivery.  If 189,097 cy of sand are produced and accepted into the local market for reuse, 
the potential retail value ranges from $8,320,268 to $10,211,238.  However, the sand produced from 
dredging may require some additional drying and processing at an off-site stockpile site to be competitive 
with local retail sand; therefore the actual return would likely be less.  HDR estimates the added 
processing and transportation costs could reduce the actual net benefit from the sand to $4,774,699 to 
$9,469,978 (see Beneficial Reuse Assessment report). 

If the remaining 101,227 cy of material is reused as top soil, there is a potential cost difference or savings 
of $126,534 to $2,133,865 compared to local retail top soil prices.  However, most top soil on the local 
retail market has been processed to include additional organic matter.  The dredged sediments, although 
suitable for top soil, do not contain high quantities of organic matter and may not be as commercially 
attractive.  Therefore, the upper end of the cost difference is unlikely to be achieved.  If the remaining 
101,227 cy of material is reused as unscreened fill, the potential cost difference is (-$177,147) to 
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$1,222,822.  Where a negative cost difference exists, the dredged material is unlikely to be selected for 
reuse. 

4.0  Which Dredging Method Works Best for the Reservoir 
HDR evaluated multiple sediment removal, handling, transportation, dewatering and placement options 
for the Reservoir.  Options were evaluated singly and in combination to develop practical options for 
dredging the Reservoir.  Options were comparatively evaluated against the following criteria: 

• Practical – the approach should be relatively simple and straightforward to implement considering 
both the technology and available space (i.e. low risk). 
 

• Cost Effective – the approach should be cost effective. 
 

• Environmental impacts – the approach should have low environmental impacts, including effects 
on aquatic habitat, water quality, wetlands, waterways, and floodplains. 
 

• Neighborhood impacts – the approach should have low adverse effects on adjacent 
neighborhoods and community areas, including effects on noise, odor, traffic, and safety. 
 

• Willing Landowner – the consideration of a specific site(s) for possible use to support the 
dredging project must be acceptable to the landowner. 
 

• Permittable – the approach must be acceptable to the regulatory agencies. 
 

HDR’s initial evaluation of potential sites for possible mobilization, staging, sediment dewatering, and 
placement was conducted through desktop analyses of GIS and other data.  When HDR identified a site 
with potential for use, the landowners were contacted.  Sites identified within this report are by 
permission of the landowner.  If the landowner did not provide permission for their property to be 
evaluated within this report, then that site was removed from further consideration and is not discussed or 
identified herein.  Permission from the landowner was solely granted for the purpose of HDR’s evaluation 
of the subject property within this feasibility study and report, and does not constitute a commitment or 
agreement by the landowner for future use of their property as part of a dredging project. 

Conceptual level cost estimates and estimates of volumes, distances, and materials have been used in 
developing comparative evaluations of various sediment removal, handling, dewatering, transportation, 
and placement options.  These estimates are intended for planning purposes, and are subject to change as 
the project components are further developed, additional data becomes available, and final designs and 
decisions are completed.  In addition, HDR has assumed some costs for materials, services, and use of 
private property.  These costs are based on HDR’s assumptions as described herein, and are subject to 
change based on market conditions and negotiations between parties.   

4.1.  Standard Hydraulic Dredging with Settling Basins 

In this alternative, the Reservoir is dredged using a hydraulic dredge, with the dredged material pumped 
to multiple sediment storage and dewatering sites adjacent to the Reservoir. 
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4.1.1  Mobilization & De-Mobilization 

The requirements for hydraulic dredging include a suitable mobilization site that will allow large crane 
access for the deployment of the dredge barge and cutterhead assembly, which can weigh in excess of 25 
tons.  Accessible slopes and adequate foundation support are critical to insure safe deployment into the 
reservoir.   The same site would be used for de-mobilization of the dredge barge and cutterhead upon 
project completion.  Mobilization and de-mobilization would occur annually.  Hydraulic dredging is 
typically not conducted during winter months.  Three potential hydraulic dredging mobilization sites were 
identified (see Figure 3). 

Mobilization at Woodlands Road Bridge 

The Woodlands Road Bridge1 could serve as a dredge mobilization site for both the Upper Main Stem 
Reservoir and Ivy Creek.  The road would be closed temporarily (about 4 hours) to allow a crane to place 
the dredge into the Reservoir or Creek.  A permit from VDOT would be required for the temporary road 
closure.  This location and temporary road closure would also be required when the Reservoir dredging 
was complete and de-mobilization was required to hoist the dredge from the Reservoir and place onto an 
awaiting trailer.  If dredging is conducted within the Ivy Creek tributary, an intermediate dredge 
mobilization would be required to lift the dredge over the bridge from the main body of the Reservoir into 
Ivy Creek.   

An alternate mobilization site for Ivy Creek is the boat launching ramp at Woodlands Road Bridge.  There 
appears to be sufficient space for a crane to set up and launch a dredge without having to close 
Woodlands Road.  This mobilization site would only work for Ivy Creek, as Woodlands Road Bridge 
does not have sufficient clearance to allow movement of a dredge between Ivy Creek and the main stem 
Reservoir. 

Mobilization at Virginia Rowing Association Property 

The Virginia Rowing Association of the University of Virginia Inc. owns a parcel (# 45-6D) on the right 
bank of the main stem of the Reservoir, upstream of the Earlysville Road and Woodlands Road bridges.  
The southern portion of the parcel is an open field sloping towards the Reservoir.  This southern portion 
of the parcel could be used for dredge mobilization and staging.  Use of this site would require 
construction of a gravel loop road from the existing paved driveway to the point and back (see Figure 4).  
A gravel work pad would be placed at the water’s edge, and a temporary floating dock placed in the 
Reservoir.  A temporary security fence would be erected to maintain separation of the staging site from 
the remainder of the parcel.  Some dredging may be required at the location of the temporary dock to 
ensure adequate depth for the dredge barge. 

 

 

 

 

���������������������������������������� �������������������
1 VDOT bridge reports refer to the Woodlands Road Bridge as Hydraulic Road Bridge. 
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4.1.2  Staging  

Hydraulic dredging will require a shoreline staging area for the duration of the project.  The staging area 
will be used for: 

1. Pipeline delivery, assembly, and deployment.  The pipeline is typically delivered in 40 feet 
sections, assembled into longer lengths, and then pulled into the waterway.   

2. Staff access.  A dock for one or more small boats or work barges will be required to service the 
dredge. 

3. Fueling.  A fuel truck will deliver fuel (typically diesel) to a small tank on a work boat, which 
then delivers to the dredge. 

4. Routine maintenance activity as required. 

5. Office trailer and equipment storage. 

Access to the staging area would be restricted through use of signs and safety fencing or other means.  
The following potential staging areas were identified: 

Staging at RWSA Boat Ramp 

The existing RWSA boat ramp located near the dam provides a marginally acceptable site for project 
staging – access is adequate, but space is extremely limited and the configuration restrictive.  In 
particular, pipeline assembly would be difficult within the available space.  The existing site is accessed 
by a narrow paved roadway from the RWSA water intake facility.  The available space consists of an 
approximately 5,200 square feet (ft2) cleared area sloping down to a small boat ramp.  The boat ramp is a 
remnant from the original dam construction.  The parcel includes additional Reservoir frontage, however 
the land is steeply sloped, wooded, and has exposed ledge and rock along the water’s edge.  Expanding 
the cleared area to create a useable level work area does not appear practical due to the difficulties in 
slope stabilization and rock removal.  Use of this site for project staging would require closing the boat 
ramp to the public for the duration of the project.  The distance from this site to the Reservoir areas 
identified for dredging (approximately 1.67 miles to the Earlysville Road Bridge, and 5.81 miles to Reas 
Ford Road Bridge) is also prohibitive, adding additional time and expense to any dredging operation. 

Staging at Woodlands Road Boat Ramp 

The existing boat ramp at the southeast corner of the Woodlands Road Bridge could be used for project 
staging, although space is limited.  The site is actually the remnants of the paved roadway prior to it’s 
relocation onto the bridge.  The available space consists of approximately 2,720 ft2 (160 x 17 ft) paved 
area.   Expanding the area is not practical due to the restrictions imposed by the existing Woodlands Road 
right-of-way to the north and steep topography to the south.  Use of this site for project staging would 
require closing the boat ramp to the public for the duration of the project.   

Staging at Virginia Rowing Association Property 

As described above, the southern portion of the parcel is an open field sloping towards the Reservoir.  
This southern portion of the parcel could be used for dredge staging.  The available space consists of a 
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couple of acres, providing ample room.  Use of this site would require construction of a gravel loop road 
from the existing paved driveway to the point and back.  A gravel work pad would be placed at the 
water’s edge, and a temporary floating dock placed in the Reservoir (see Figure 4).  Use of this site 
would not interfere with routine ongoing activities by the Rowing Association.  The land owner’s 
requirements would preclude operations during rowing regattas and competition events, which typically 
occur on 3 to 4 weekends per year.  This site is readily accessible, provides ample room, and does not 
require clearing of wooded buffer areas.  There would be de minimis wetland impacts from placing the 
temporary floating dock into the Reservoir.  The site is within the 100-year floodplain of the Reservoir. 

Staging at Connelly Property 

Mr. Spotswood Connelly owns a 9.2 acre parcel (#44-8B) encompassing the left-bank of the South Fork 
Rivanna River immediately upstream of the Reas Ford Road Bridge.  Access to the site is via an existing 
right-of-way from Sweibyan Drive.  The site is a relatively level open field with scattered trees.  Most of 
the site appears to be within the 100-year floodplain, and is separated from the river’s surface by an 
approximately 6 feet high bank.  Use of this site would require widening and improving the site entrance 
from Sweibyan Drive, construction of a gravel roadway and work pad, and excavating a portion of the 
river bank to create a sloping access to the river.  Bank stabilization would be necessary to protect the 
river access from erosion.  The landowner has not identified any site restrictions beyond limiting tree 
cutting to the extent practicable.  There would be some limited tree cutting to expand the driveway 
entrance from Sweibyan Drive and possibly to create a work pad accessible to the river access.  The site 
provides ample room and access. 

4.1.3  Hydraulic Dredging Operation 
Hydraulic dredges come in varying types, shapes and sizes, and are typically referred to by the type of 
cutterhead and by the size of the discharge pipeline (diameter in inches).  HDR assumes that the hydraulic 
dredging would be accomplished using a spud-based cutterhead dredge that is capable of achieving 
acceptable production rates while having the ability and power to cut into harder material and pump to 
land elevations in excess of 100 feet or more above the normal lake level of 382.0.  The spuds are large 
vertical rods on the dredge barge that are alternately raised and lowered to both anchor or move the 
dredge while it is working.  The cutterhead is a device at the end of the dredge boom that loosens the 
sediment, allowing it to be suctioned into the pipeline. 

HDR assumes the dredge pump and discharge pipeline would range from 12 to 16 inches in diameter and 
would be capable of pumping a sediment and water slurry at the rate of 5,000 to 10,000 gallons per 
minute (gpm) – approximately 250 to 450 cy per hour.  A smaller cutterhead dredge with a 10-inch 
discharge pipe would also be capable of completing the work and may have better access in some of the 
constricted shallow areas in the Upper Main Stem Reservoir and Ivy Creek.  However, the smaller 10-
inch dredge would have a lower production rate (approximately 150 cubic yards per hour) and would 
likely struggle with efficiency when pumping extend distances and to high elevations above the Reservoir 
surface.  Given the length of the Reservoir and the anticipated elevations of any confined dike facilities, 
HDR estimates that  one or two booster pumps will be needed during dredging of the Upper Main Stem, 
and a third booster pump may be required during dredging of Ivy Creek depending on the location of the 
dewatering site(s). 
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Dredging operations can work a single shift, a double-shift, or around the clock.  A typical 8 hour work 
day would generally include approximately 6 hours of actual dredging and pumping due to maintenance 
requirements, dredge and pipeline movement, re-fueling, debris issues and other unanticipated conditions.    
The dredge production rates in Table 5 were assumed for planning purposes. 

Table 5. Estimated Dredge Production Rates 

Dredge 
Size & 
Work 

Schedule 

Hourly 
Production 
Rate (cy) 

Daily 
Production 

(cy) 1 

Weekly 
Production 

(cy) 2 

Annual 
Production 

(cy) 3 

Years to 
Dredge 

748,000 cy 

Years to 
Dredge 

1,422,000 cy 

10-inch  
(single 
shift) 

150 900 4,500 180,000 4.2 8 

10-inch 
(double 
shift) 

150 1,800 9,000 360,000 2 4 

12-inch  
(single 
shift) 

250 1,500 7,500 300,000 2.5 5 

12-inch  
(double 
shift) 

250 3,000 15,000 600,000 1.3 2.5 

14-inch 
(single 
shift) 

350 2,100 10,500 420,000 1.8 3.5 

14-inch 
(double 
shift) 

350 4,200 21,000 840,000 0.9 1.8 

16-inch  
(single 
shift) 

450 2,700 13,500 540,000 1.4 2.8 

16-inch  
(double 
shift) 

450 5,400 27,000 1,080,000 0.7 1.4 

1 – Assumes 6 hours production per 8-hour shift. 
2 – Assumes 5 day work week. 
3 – Assumes 40 weeks production per year. 
 

Generally, when the sediment dewatering facility design can accommodate larger diameter dredge 
pipeline, higher pumping rates and increased production, the cost per cubic yard of dredging is often 
lower than for a smaller less productive dredge. 

This estimate of dredge production and length of time required is based on having sufficient storage and 
dewatering space for the entire dredging quantity.  If periodic cleanout is required due to insufficient 
storage space, then the length of time required to complete all dredging activity would be extended.  The 
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actual time required to dredge may be more or less than shown in the table.  Variables which can affect 
overall project production include periods of unusually high or low flow, inclement weather, equipment 
and staff availability, permit restrictions on time of operation, etc. 

In addition to operating cost differences and the length of dredging time required by different dredge 
sizes, one additional difference between the larger 14 to 16-inch dredges and the smaller 10 to 12-inch 
dredges is the equipment mobilization requirements.  Although a stable access platform and a suitable 
crane would be required for dredge deployment, the smaller dredges would not require as much weight 
capability and foundation support.  For example, a 10 to 12-inch dredge can weigh approximately 25 tons 
or more, whereas a 12 to 14-inch dredge can exceed 50 tons and a 14 to 16-inch dredge can weigh in 
excess of 100 tons.  If site access and overall suitability for mobilization is limited, then a smaller dredge 
with less productive capacity can be employed.  In addition to the dredge and cutterhead, one or more 
booster pumps will be required to overcome long pumping distances and high pumping elevations in 
excess of 100 vertical feet.  HDR assumes any required booster pumps will be placed on barges and not 
require site improvements. 

4.1.4 Recommended Dredging Approach and Estimated Cost 

Based on the available information, the following appears to be the most practical of the available 
hydraulic dredging options: 

� Mobilization/demobilization from Virginia Rowing Association site 
� Staging at Virginia Rowing Association site 
� Hydraulic Dredging Upper Main Stem with pipeline to settling basin(s) 
� Hydraulic Dredging Ivy Creek with pipeline to settling basin(s) 

HDR has assumed a 14-inch dredge working a single shift will be used for estimating purposes.  Project 
duration is assumed to require 2 to 3 years to dredge 790,587 cy to 835,686 cy.  The lease on the Rowing 
Association property will be for 3 to 5 years to allow for site improvements before dredging and/or 
restoration after the operation is complete.  Cost estimates for this approach are provided below (see 
Table 6).  HDR’s cost estimates are based, in part, on recent costs for similar large dredging projects.   
Note that these costs do not include costs of sediment dewatering or placement. 
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Table 6. Estimated Costs of Hydraulic Dredging1 

Work Item Unit Cost Number of 
Units 

Work Item Cost 
(low range) 

Work Item Cost 
(high range) 

Mobilization of 
Dredge Equipment $250,000 2 to 3 $500,000 $750,000 

VA Rowing 
Association Lease 

$1,096 per ac 
per year 

3 to 5 years 
2 ac $6,576 $10,960 

Staging Site 
Improvements 

$50,000 to 
$100,000 1 $50,000 $100,000 

Dredging  $6.00/cy 790,587 to 
835,686 cy $4,743,522 $5,014,116 

Final 
Demobilization  

$150,000 to 
$250,000 1 $150,000 $250,000 

Staging Site 
Restoration 

$75,000 to 
$150,000 1 $75,000 $150,000 

Subtotal   $5,525,098 $6,275,076 
Project Design & 
Permitting 10 % of costs 1 $552,510 $627,508 

Contingency 15% of costs 1 $911,641 $1,035,388 

Total   $6,989,249 $7,937,972 

Cost per cy   $8.84 $9.4 
1 Note that these costs do not include costs of sediment dewatering or placement. 

Mobilization of dredge equipment includes the contractor’s initial costs for assembling, transporting, and 
launching the necessary dredge equipment, including the dredge barge, pipeline equipment, and auxiliary 
boats and support equipment.  There are also interim mobilization costs including a partial demobilization 
at the end of each dredging season and a re-mobilization at the beginning of the next season for the 
duration of the project.   

HDR has assumed that a lease would be established for use of the Virginia Rowing Association site, and 
that such lease would provide further detail on site use restrictions, site restoration requirements, and a 
negotiated fee or compensation rate for the temporary use of the site.  HDR is unable to identify the actual 
compensation rate at this time, as this would be subject to negotiation between the Virginia Rowing 
Association and RWSA (or other project proponent).  For the purposes of this study, HDR has estimated a 
compensation rate of 2.0 times the current assessed tax on the occupied land.  HDR has identified this rate 
to cover land owner costs and provide an incentive.  The Virginia Rowing Association site has an 
assessed land value of $486,000 for 6.58 acres (not counting buildings and improvements).  The current 
Albemarle County tax rate is 0.742% per $100 of assessed value.  Property tax on the land only is 
therefore approximately $3,606 for 2010, or $548 per acre.  The staging area and roadway would occupy 
approximately 2 acres, therefore a compensation cost estimate of $2,192 per year (2 x 2 acres x 
$548/acre) is assumed for the purposes of this study.  A lease period of 3 to 5 years is assumed. 
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Site improvements are required at the Virginia Rowing Association site to support the mobilization and 
staging activity.  These improvements include grading, construction of approximately 900 ft of gravel 
roads, an approximately 10,000 ft2 work pad, a floating dock, and security fencing.  Some limited 
mechanical dredging may be required to ensure adequate depth to launch the dredge.  HDR estimates 
costs for these improvements at $50,000 to $100,000. 

Dredging operation costs are measured by the cubic yard of material removed, which is typically 
determined on the basis of before and after bathymetric surveys.  Similar large-scale dredging operations 
cost approximately $3 to $58 per cy (for example, recently the City of Decatur, IL accepted a bid of 
approximately $5.00 cy for 1.5 million cy dredging; past projects dredging greater than 500,000 cy with 
upland dewatering sites have typically cost between $3 and $5 cy).  HDR has assumed a slightly higher 
cost of $6 per cy for dredging operations due to the varying types of materials, pumping distances and 
elevations that will be encountered.   

Final demobilization occurs at the project completion and involves removal of the dredge and ancillary 
equipment from the Reservoir, disassembly of the pipeline, and removal of all equipment from the 
Reservoir and staging site.  This is a one time event. 

After the equipment is removed from the Reservoir and staging site, the staging site will need to be 
restored to stable, pre-dredging conditions.  This will likely require at least partial removal of gravel roads 
and work pads, and re-grading and planting the site to perennial lawn grasses.  The landowner may wish 
to maintain some of the site improvements, such as the gravel road, for future use. 

The project will require further engineering design and permitting.  These costs are typically about 10 to 
15% of project costs; HDR has assumed 10% for this portion of the project as shown.  Design and 
permitting requirements and a likely schedule are discussed further below. 

HDR has allowed for a 15% contingency in the overall estimate for this dredging approach. 

4.1.5 Project Design  
Additional engineering design and project permitting are required for the project to move forward.   

The engineering design for this portion of the overall dredging project should include the following: 

• Topographic survey of the staging area site suitable for site design and layout.  Geotechnical 
samples are not anticipated. 

• Preparation of design and specifications for staging area site improvements, including 
location/construction of all temporary gravel roads and work pads, culverts, and fencing.  Limits 
of site disturbance and appropriate erosion and sediment control measures should be specified.   

• Preparation of design and specifications for in-water dredging activity, specifying target dredging 
areas and depths, acceptable over and under cut, requirements for in-water obstructions and 
debris,  no-dredge buffer zones, acceptable side slopes or cut angles, and other work limits and 
requirements. 

Requirements for the dewatering site(s) and placement site(s) are discussed in a separate report (see 
Dewatering/Processing Alternatives Report). 
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4.1.6  Project Permitting 

Dredging the Reservoir will require federal, state, and local permits.  Federal and state permits will be 
required for all in-water activity and activity that affects regulated waters such as streams and wetlands.  
The federal and state permits are issued on a project basis, i.e. each agency’s permit would address all 
regulated activity in the Reservoir, at the staging site, along the dredge pipeline route, and at the 
dewatering and placement sites.  Local permits and approvals will be required for changes in land use or 
land disturbance activity.  The local permits are issued on a site specific basis, i.e. there would be a permit 
for the staging area and another permit for each dewatering site(s) and placement site (if required). 

Federal and State Permits 

The project will require submittal of a Joint Permit Application (JPA) to permit the in-water dredging 
activity and other impacts to regulated waters.  The JPA is a single permit application that is submitted 
simultaneously to the U.S. Army Corps of Engineers, Norfolk District (Corps), the Virginia Department 
of Environmental Quality (VDEQ), and the Virginia Marine Resources Commission (VMRC) for 
permitting activities which affect regulated waters that fall under their respective jurisdictions.   

The Corps regulates activities within wetlands and waters of the U.S. under the authority of Sections 401 
and 404 of the Clean Water Act, and Section 10 of the Rivers and Harbors Act.  The Clean Water Act 
requires that any activity which may impact wetlands show that steps were taken to avoid wetland 
impacts, potential impacts to wetlands are minimized, and provide compensation for any unavoidable 
impacts through mitigation.  The size and complexity of the project and the amount of impacts determines 
whether the project qualifies for a general permit or an individual permit.  Dredging the Reservoir would 
likely require an individual permit�.  The permitting process for obtaining an individual permit varies and 
can take up to a year or, in some instances, longer.   

In Virginia, the Corps delegates responsibility for Section 401 certification to the VDEQ.  The VDEQ 
also has additional authority under State Water Control Law and related regulations.  This authority 
provides for state protections for wetlands and waters, and the regulation of discharges into, or 
withdrawals from, waters of the Commonwealth.   

The VMRC’s Habitat Management Division issues permits for activities affecting subaqueous 
bottomlands.  The Division's authority and responsibilities emanate from Subtitle III of Title 28.2 of the 
Code of Virginia and specifically regulates physical encroachment into these resource areas.  Article XI, 
Section VII of the Constitution of Virginia provides that the VMRC, as custodian of Virginia's submerged 
lands, has the proprietary authority and responsibility to issue permits for activities that take place over, 
under, through and on all submerged lands throughout the Commonwealth.  Through Article XI, the 
VMRC also regulates dredging of state subaqueous lands and it also authorizes the charging of a royalty 
fee for those activities that it permits.  The royalty fee for dredging is currently established at $0.45 per 
cubic yard of dredged material removed.  However, the VMRC typically waives this royalty fee for 
activities conducted by localities or other government agencies.  The determination of whether a royalty is 

���������������������������������������� �������������������
2 If the project design minimizes impacts to wetlands within the Reservoir and avoids impacts to regulated wetlands 
and waters at the staging site, dewatering site(s), and placement site(s), the project may qualify for a general permit.  
However, most similar sized projects require an individual permit. 
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to be collected is usually made during permitting coordination.  HDR has assumed VMRC will waive the 
royalty fee for this project. 

HDR’s wetlands assessment determined that there are approximately 15.22 acres of emergent wetlands, 
6.48 acres of scrub-shrub wetlands, and 18.56 acres of forested wetlands that have the potential to be 
impacted during the dredging of the Reservoir.  If these wetland areas are impacted by dredging activity, 
then mitigation and/or compensation will likely be required.  The enforcement of a no-dredge buffer 
reduces potential environmental impacts and cost of dredging, and helps ensure approval of the permit 
request.  HDR has assumed that a no-dredge buffer area will be established along the shoreline and 
around any wetland islands or point bars to avoid impacting most or all of these wetlands.   

If necessary, mitigation of impacts to vegetated wetlands may be accomplished in one of three basic 
ways: creation/restoration of wetlands, acquisition of mitigation credits from an approved mitigation 
bank, or payment into the state’s Aquatic Resources Trust Fund.  Under current federal mitigation 
guidelines, permit applicants are encouraged to look to acquire the necessary mitigation credits from 
approved mitigation banks before considering creation/restoration.  Credits are purchased from the 
mitigation bank according to the ratios established by the permitting agencies.  If credits are not available 
sufficent to offset the project’s impacts, then the permit applicant may look for opportunities to create or 
restore wetlands to offset the impacts.  The option to make a payment into the state’s Aquatic Resources 
Trust Fund is normally considered the last resort in cases where sufficient credits are not available from 
banks in the region and where there is limited opportunity to create or restore wetlands onsite or offsite 
within the watershed.  Final compensation requirements for any impacted wetlands will be determined by, 
and at the discretion of, the permitting agencies after submittal of a permit application.  At this time, no 
compensation is anticipated for this portion of the project. 

Local Permits 

Albemarle County regulates land use and land disturbing activities through the County’s zoning 
ordinance and water protection ordinance.  The zoning ordinance regulates what types of land uses are 
allowed within various districts, and establishes conditions on those uses.  A Special Use Permit is 
required for land uses not allowed by right within a specific District.  The Virginia Rowing Association 
site identified for use as a mobilization and staging area is within a Rural 1 zoning district.  The County 
allows temporary construction headquarters and construction yards to be established within this District 
by right, provided adequate protections and controls are followed.  Therefore, HDR assumes that use of 
the Virginia Rowing Association site for this project as described (and provided County requirements are 
met in site design) will not require a Special Use Permit from the County.  However, a Special Use Permit 
for the temporary installation and use of a floating dock in the Reservoir will be required. 

The County’s water protection ordinance regulates land disturbance activity in excess of 10,000 square 
feet.  Where such land disturbance is proposed, the County requires a permit application, erosion & 
sediment control plan, and fee.  The mobilization and staging area proposed for the Virginia Rowing 
Association site would disturb approximately 1 acre, requiring approval from the County. 

The County’s water protection ordinance also restricts certain activities within the Reservoir’s floodplain 
plus a 200 feet buffer outward from the 100-year floodplain.  The Virginia Rowing Association staging 
area is within the 100-year floodplain of the Reservoir, and would therefore require review by the County 
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under their buffer protection program.  However, the current site consists of lawn grasses, and no clearing 
of wooded or vegetated buffer area is planned.  Therefore, HDR assumes that the proposed temporary use 
within the Reservoir buffer area would be acceptable with an approved erosion & sediment control plan 
and site restoration plan. 

4.2.  Hydraulic Dredging with Mechanical Dewatering for Materials Recovery 
In this alternative, the Reservoir is dredged using a hydraulic dredge, with the dredged material pumped 
to a staging site adjacent to the Reservoir.  The dredged material is mechanically dewatered at the staging 
site to separate sand for beneficial reuse.  The sand and remaining soil material is hauled from the site by 
truck either to another site for stockpiling or for beneficial reuse.   

HDR recommends this dredging option target the upper reaches of the Upper Main Stem of the Reservoir 
where the sediment has a relatively high percentage of sand.  There is a clear distinction between the 
sediment particle sizes at the upper end of the Reservoir from the remainder of the Reservoir (see 
Sediment Characterization Report).  This distribution of coarser material in the upper end of the Reservoir 
trending to finer grained particles in mid to lower Reservoir areas is typical for relatively narrow riverine 
reservoirs.  Larger particle sizes tend to settle out rapidly due to energy dissipation at the river to reservoir 
interface.   

HDR’s Bathymetric Survey & Volume Analysis evaluated the Upper and Lower Main Stem Reservoir 
and Ivy Creek in 17 segments (see Figure 5).  HDR also collected five sediment samples for particle size 
analysis (see Sediment Characterization Report).  Sample 1 was taken between Segments 1 and 2 and 
Sample 2 was taken between Segments 4 and 5 in the Upper Main Stem Reservoir.  Based on these 
analyses, HDR has assumed that sediment consisting of high percentages of sand transitions into finer-
grained sediment downstream of Segment 2 and upstream of Segment 4 (see Table 7).   

Table 7. Particle Size Summary 
Sediment Core 

Sample Sand (%) Silt (%) Clay (%) 

1 77.2 19.6 3.2 
2 23.2 57.6 19.2 
3 20.0 59.2 20.8 
4 27.2 51.6 21.2 
5 21.2 53.6 25.2 

Note:  Particle size gradations: sand > 0.075 millimeters (mm); 
silt < 0.075 mm and >0.002 mm; clay < 0.002 mm 

Table 8 shows the amount of readily available sand estimated to be in Segments 1, 2 and 3.  There is little 
difference between the total estimated dredging volume and estimated dredging volume above the intake 
elevation of 367 feet; therefore, total estimated dredging volumes were used to maximize material 
recovery. 
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Table 8. Estimated Sand Volume in Upper Reaches of Reservoir 

Segment 
2009 Sediment 

Volume 
(cy) 

Estimated 
Dredging 
Volume1 

Estimated 
Sand 
(%) 

Estimated 
Sand Volume 

(cy) 

Estimated 
Silt/Clay Volume 

(cy) 
1 93,179 89,673 77.2 69,228 20,445 
2 106,848 71,851 77.2 55,469 16,382 
3 128,800 128,800 50.0 64,400 64,400 

Total 328,827 290,324 65.1 189,097 101,227 
1Estimated dredging volumes are approximate values based on assumed no-dredge 
buffers.  Final project design may increase or decrease dredging volumes. 

There is, of course, additional sand within the lower segments of the Reservoir.  However, mechanical 
dewatering and separation to recover sand are more cost effective where the percentage of sand is high. 

4.2.1  Mobilization & De-Mobilization 
The general requirements for dredge mobilization and de-mobilization are the same as those described 
above in Section 3.1.1.  A smaller dredge is generally preferred for mechanical dewatering systems as 
most such systems cannot handle the high production rates from 12 to 16 inch dredges.  The same site 
would be used for de-mobilization of the dredge barge and cutterhead upon project completion.  
Mobilization and de-mobilization would occur annually.  Mobilization could occur at any of the sites 
discussed above in Section 4.1, although mobilizing at a site closer to the upper portion of the Reservoir, 
such as the Connelly site, would be advantageous. 

4.2.2  Staging  

Staging requirements for this alternative are similar to the activities discussed in Section 4.1.2 with two 
critical additional requirements: 

• The site must have space for setup of the mechanical dewatering system 
• The site must be suitable for the truck traffic necessary to transport the dewatered sediment off-

site. 

Only one site was identified as potentially suitable for staging this option. 

Staging at Connelly Property  

The Connelly property provides ample room and access.  Site improvements would be similar to those 
described above in Section 4.1.2 for staging; however a larger work pad would be required including a 
temporary paved area for stockpiling and loading the dewatered sediments (see Figure 6).  The site is 
within the 100-year floodplain, which precludes any permanent filling or long-term stockpiling of 
material.  Staging area design should account for the risk of flooding and protection should be provided 
for equipment and materials.   

  



Proposed
Boat Ramp

Proposed Gravel 
and Asphalt Pad
with Security Fence

Proposed Staging Area
Access Road

Spotswood Connelly
Parcel #44-8B

S. Fork

Rivanna

Reservoir

396

39
2

40
4

400

408

388 384

412

416

420

424

428

432

436

440

444

448

452

456

460

46
4

3
8
0

46
8

4
7
2

476

48
0

396

404

4
2
43883
8
0

408

412
400

404

404

4
2
8

40
8

400

4
1
6

388

412
400

4
2
0

SWEIB
YAN D

R

±
0 5025 Feet RIVANNA WATER AND SEWER AUTHORITY

South Fork Rivanna Reservoir
Dredging Feasibility Study

Dredging Alternatives Report

Aerial Imagery © 2007 Commonwealth of Virginia

Prepared by: Date: Figure 6: Connelly Parcel
Staging AreaMay 2010

Scale: 1" = 100'



South Fork Rivanna Reservoir Dredging Feasibility Study  Dredging Alternatives Report 
�� � �

�

HDR Engineering, Inc.  28  

4.2.3  Dredging  

The key determining factor in sizing the dredging equipment with a recovery operation is the capacity of 
the mechanical dewatering system – the pumping/production capacity of the dredge must match the 
system’s dewatering and material separation capacity.  A 10-inch to 12-inch dredge would be the likely 
maximum dredge; smaller dredges may also be used.  Therefore, pumping rates of less than 5,000 gpm 
with dredge production rates ranging from 100 to 200 cubic yards per hour are anticipated.  If an average 
production rate of 150 cubic yards per hour is assumed for sand recovery, then an annual production rate 
of 180,000 cubic yards could be achieved (see Table 5).  However, since onsite stockpiling space is 
limited, annual production rates may require adjustment downward to insure adequate storage space and 
off-site hauling options are available.  Market demand for the sand and other material may also affect 
desired production rates.   

4.2.4 Recommended Dredging Approach and Estimated Cost 

Based on the available information, the following appears to be the most practical of the available 
hydraulic dredging options for material recovery: 

� Mobilization/demobilization from Connelly site 
� Staging at Connelly site 
� Hydraulic Dredging upper three segments of Upper Main Stem Reservoir with pipeline to staging 

area 

HDR has assumed a 10-inch dredge working a single shift will be used for estimating purposes.  Project 
duration is assumed to require 3 to 4 years to dredge and dewater 290,324 cy.  Cost estimates for this 
approach are provided in Table 9.  Note that these costs include costs of sediment dewatering and 
transport offsite for stockpiling or placement, but do not include costs for a stockpile site or costs 
associated with placement. 

� �
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Table 9.  Estimated Costs for Hydraulic Dredging  
& Mechanical Dewatering with Materials Recovery 

Work Item Unit Cost Number of Units Work Item Cost 
(low range) 

Work Item Cost 
(high range) 

Mobilization of 
Dredge & 
Dewatering 
Equipment 

$150,000 3 to 4 $450,000 $600,000 

Connelly Lease $570 per ac per yr 5 years 
2 acres $5,700 $5,700 

Staging Site 
Improvements 

$150,000 to 
$250,000 1 $150,000 $250,000 

Dredging  $6 to $8 cy 290,324 cy $1,741,944 $2,322,592 
Mechanical 
Dewatering & 
Material 
Separation1 

$8 to $10/cy 290,324 cy $2,322,592 $2,903,240 

Material Transport $7/cy to $13/cy 174,194 –  
290,324 cy $1,219,358 $3,774,212 

Final 
demobilization of 
Dredge & 
Dewatering 
Equipment 

$150,000 to 
200,000 1 $150,000 $200,000 

Staging Site 
Restoration 

$100,000 to 
$200,000 1 $100,000 $200,000 

Subtotal   $6,139,594 $10,255,744 
Project Design & 
Permitting 10 percent 1 $613,900 $1,025,574 

Contingency 15 percent 1 $1,013,024 $1,692,198 

Total   $7,766,518 $12,973,515 

Cost per cy   $27 $45 
1 Assumes high percentage of sand 

 

Mobilization of dredge equipment includes the contractor’s initial costs for assembling, transporting, and 
launching the necessary dredge and dewatering equipment, including the dredge barge, pipeline 
equipment and auxiliary boats and support equipment.  There are also interim mobilization costs 
including demobilization at the end of each dredging season and a re-mobilization at the beginning of the 
next season for the duration of the project.  HDR’s cost estimate is based on recent mobilization costs for 
similar dredging projects with mechanical dewatering.  Due to the risk of flooding of the staging site, the 
interim demobilization would likely involve movement of most or all equipment off site, increasing 
mobilization costs. 

HDR has assumed that a lease would be established for use of the Connelly site, and that such lease 
would provide further detail on site use restrictions, site restoration requirements, and a negotiated fee or 
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compensation rate for the temporary use of the site.  HDR is unable to identify the actual compensation 
rate at this time, as this would be subject to negotiation between the land owner and RWSA (or other 
project proponent).   For the purposes of this study, HDR has estimated a compensation rate of 2.0 times 
the current assessed tax on the occupied land.  HDR has identified this rate to cover land owner costs and 
provide an incentive.  The Connelly site has an assessed land value of $372,800 for 9.72 acres.  The 
current Albemarle County tax rate is 0.742% per $100 of assessed value.  Property tax on the land is 
therefore approximately $2,766 for 2010, or $285 per acre per year.   The staging area would occupy 
approximately 2 acres, therefore a compensation cost estimate of $1,140 per year (2.0 x 2 acres x 
$285/acre) is assumed for the purposes of this study.  A lease period of 5 years is assumed. 

Site improvements are required at the Connelly site to support the mobilization and staging activity.  
These improvements include construction of approximately 1,500 ft of gravel roads and work pads, an 
expanded culvert and entrance, a paved work pad, a boat ramp, and security fencing.  HDR estimates 
costs for these improvements at $150,000 to 250,000. 

Dredging costs are measured by the cubic yard of material removed, which is typically determined on the 
basis of before and after bathymetric surveys.  HDR has assumed a cost ranging from $6 to $8 per cy for 
dredging operations, reflective of typically higher unit costs for smaller dredges and dredging volumes.  
Pumping distances and elevations are generally manageable, although a booster pump may be required 
for dredging Segment 3. 

Mechanical dewatering and materials separation would occur on the staging site using trailer mounted 
units.  The relatively high percentage of recoverable sands increases the efficiency of the dewatering 
process. 

Recovered sand and other material would be transported to an off-site location for either stockpiling or 
beneficial reuse using trucks.  The recovered sand and other material may require some additional 
processing prior to beneficial reuse or may need to be stockpiled until a beneficial reuse is found.  The 
material can not be stockpiled long-term on the Connelly site due to risk of flooding and regulatory 
restrictions on activities within floodplains.   HDR has therefore assumed the material would be trucked 
from the dewatering site to a stockpile or processing location prior to reuse, and has included this cost 
within this dredging alternative for this site.  Mechanical dewatering typically decreases volume of 
dredged material by approximately 40%; however, material with high sand content does not lose as much 
volume during dewatering. Assuming 290,324 cy of material is processed, there would be between 
174,194 to 290,324 cy of material to be transported off-site.  HDR has assumed hauling costs of $7 to $13 
per cy for round trips of 20 to 40 miles, respectively, for moving the material from the dewatering site to 
the stockpile site(s).  Stockpile sites were not identified as part of this study. 

Final demobilization occurs at the project completion and involves removal of the dredge and ancillary 
equipment from the Reservoir, disassembly of the pipeline, and removal of all equipment from the 
Reservoir and staging site.  This is a one time event. 

After the equipment is removed from the Reservoir and staging site, the staging site will need to be 
restored to pre-dredge conditions.  This will likely require removal of work pads, and re-grading and re-
planting the site.  The landowner may wish to maintain some of the site improvements for future use. 
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The project will require further engineering design and permitting.  These costs are typically 10 to 15% of 
project costs; HDR has assumed 10% of project cost for this portion of the project.  Design and permitting 
requirements are discussed further below. 

HDR has allowed for a 15 % contingency in the overall estimate for this alternative. 

4.2.5 Project Design and Permitting 
Additional engineering design and project permitting are required for the project to move forward.  The 
engineering design for this portion of the overall dredging project should include the following: 

• Topographic survey of the staging area site suitable for site design and layout.  Geotechnical 
samples are not anticipated. 

• Preparation of design and specifications for staging area site improvements, including 
location/construction of all temporary gravel roads and work pads, culverts, and fencing.  Limits 
of site disturbance and appropriate erosion and sediment control measures should be specified.  
Limits for on-site stock-piling of material should be established. 

• Preparation of design and specifications for in-water dredging activity, specifying target dredging 
areas and depths, acceptable over and under cut, requirements for in-water obstructions and 
debris,  no-dredge buffer zones, acceptable side slopes or cut angles, and other work limits and 
requirements. 
 

Requirements for placement site(s) are discussed in a separate report (see Beneficial Reuse Report). 

4.2.6  Permitting 
Dredging the Reservoir will require federal, state, and local permits.  Federal and state permits will be 
required for all in-water activity and activity that affects regulated waters such as streams and wetlands.  
Local permits and approvals will be required for changes in land use or land disturbance activity.   

Federal and State Permits 

The project will require submittal of a JPA to permit the in-water dredging activity and other impacts to 
regulated waters.   The JPA is a single permit application that is submitted simultaneously to the Corps, 
VDEQ, and VMRC for permitting activities which affect regulated waters that fall under their respective 
jurisdictions.  HDR has assumed an individual permit would be required for this activity.  HDR has also 
assumed that no-dredge buffers will be enforced to minimize wetland impacts and that VMRC will waive 
its royalty fees on dredged material. 

Local Permits 

Albemarle County regulates land use and land disturbing activities through the County’s zoning 
ordinance and water protection ordinance.  The Connelly site identified for use as a mobilization and 
staging area is within a Rural 1 zoning district.  The County allows temporary construction headquarters 
and construction yards to be established within this District by right, provided adequate protections and 
controls are followed.  Therefore, HDR assumes that use of the Connelly site for this project as described 
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(and provided County requirements are met in site design) will not require a Special Use Permit from the 
County. 

The County’s water protection ordinance regulates land disturbance activity in excess of 10,000 square 
feet.  Where such land disturbance is proposed, the County requires a permit application, erosion & 
sediment control plan, and fee.  The mobilization and staging area proposed for the.  Connelly site would 
disturb approximately 2 acres, requiring approval from the County. 

The County’s water protection ordinance also restricts certain activities within the Reservoir’s floodplain 
plus a 200 feet buffer outward from the 100-year floodplain.  The Connelly staging area is within the 100-
year floodplain of the Reservoir, and would therefore require review by the County under their buffer 
protection program and floodplain protection requirements.  However, the current site largely consists of 
grasses and a few scattered trees.   Tree clearing would be minimal.  Therefore, HDR assumes that the 
proposed temporary use within the Reservoir buffer area would be acceptable with an approved erosion & 
sediment control plan and site restoration plan. 

5.0 Reservoir Dredging Plan 
HDR has combined the information developed from review of dewatering alternatives and beneficial 
reuse options with the dredging analyses provided above to develop a suggested dredging approach for 
the Reservoir.  This conceptual dredging approach incorporates both dredging and dewatering approaches 
described in Section 4 above in order to meet the study objectives of returning the Reservoir to as near its 
original contours and water storage volume as practical by removing accumulated sediment.  Figure 7 
shows the location of the respective staging and dewatering sites. 

  



Connelly Staging Site

Llewellyn Dewatering Site

Panorama Farms Area 3 
Dewatering Site

Panorama Farms Area 1
Dewatering Site

Virginia Rowing Association
Staging Site

7

9

65

12

8

2

1

10

4

3

13

1614
15

17

11

WOODLANDS RD

E
A

R
L
Y
S

V
IL

L
E

 R
D

R
E

A
S

 F
O

R
D

 R
D

W

OODBURN RD

PANORAMA RD

B
E

R
K

M
A

R
 D

R

R
IO

 R
D

 W

S
E

M
IN

O
L

E
 T

R
L

R
E

A
S

 F
O

R
D

 L
N

DUNDEE
 R

D

R
IO

 M
IL

L
S

 R
D

A
UD

U

B
O

N
 D

R

W
Y

N
G

A
T

E
 R

D

BEA
U
 M

O
N
T FARM RD

MILFORD R

D

SUNRISE L N

L
A

W
R

E
N

C
E

 R
D

MONTEREY DR

BLEAK HOUSE RD

LAKE FOREST DR

BRADFORD LN

R
IV

A
N

W
O

O
D

 D
R

D
U

N
R

O
M

IN
 R

D

WOODBROOK DR

CLEARVIE
W

 CIR

W
A

RWIC K PL

B
RIGHTON DR

S
E

M
IN

O
L

E
 T

R
L

±

0 0.20.1 Miles

Extent of Dredging Operations

Staging Area/Mechanical Dewatering

Sediment Dewatering/Storage Site

Reservoir

Reservoir Segments

RIVANNA WATER AND SEWER AUTHORITY
South Fork Rivanna Reservoir

Dredging Feasibility Study

Dredging Alternatives
Report

Source: GIS data from Albemarle County,
Aerial Imagery © 2007 Commonwealth of Virginia

Prepared by: Date: May 2010
Figure 7: Dredge Staging

and Dewatering SitesScale: 1" = 1,200'



South Fork Rivanna Reservoir Dredging Feasibility Study  Dredging Alternatives Report 
�� � �

�

HDR Engineering, Inc.  34  

Dredging Part I – Hydraulic Dredging Reservoir Segments 1 – 3; Mechanical Dewatering and 
Material Recovery 

� Dredging volume = 290,324 cy 
� Cost = $7,766,518 to $12,973,515; cost would be partially off-set by sale of materials 
� Cost per cy is $27 to $45 (does not include potential off-set by sale of materials). 

Includes dredging (staging at the Connelly parcel), mechanical dewatering (also at the Connelly 
parcel), and transport off-site for either stockpiling or beneficial reuse.   

Dredging Part II – Hydraulic Dredging Reservoir Segment 4 – 9 and/or Ivy Creek; Dewatering 
with Confined Dike Facilities, No Material Recovery 

� Dredging volume = 835,686 cy 
� Cost = $26,271,273 to $27,219,996  

($6,989,249 to $7,937,972 Dredging + $19,282,024 Confined Dike Facilities) 
� Cost per cy = $33 

Includes dredging (staging at the Virginia Rowing Association parcel) and dewatering in three 
confined dike facilities (Panorama Farms Area 1 Layout 1B and Area 3, plus the Llewellyn parcel).  
There is no further transport or beneficial reuse included, as the dredged material would be left in 
place upon dewatering. 

Part I & Part II Combined Dredging 

� Dredging volume = 1,126,010 cy 
� Cost = $34,037,791 to $40,193,511 (Does not include potential off-set from material recovery) 
� Cost per cy = $31 to $36 

Potential Material Recovery from Part I Dredging 

� 189,097 cy of sand and 101,227 cy of remaining sediment 
� Cost Recovery for Sand = $4,774,699 to $9,469,978 
� Cost Recovery for Remaining Sediment = $126,534 to $2,133,865 if used as topsoil;  

(-$177,147) to $1,222,822 if used as fill. 

The sale of the sand and sediment produced could potentially offset some of the costs of dredging.  
Sand has a local retail value of $44 to $54 per cy, or $8,320,268 to $10,211,238.  However, the actual 
recoverable value is likely to be less due to additional costs of processing, handling, stockpiling, and 
marketing the materials.  In addition, the ability of the local market to absorb the additional sand 
materials at the time of dredging is unknown.  The reuse of the remaining sediment for topsoil or fill 
could also produce some cost recovery, depending on market conditions.  Where a negative cost 
difference exists, the dredged material is unlikely to be selected for reuse on the basis of price alone. 




